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�����‘�˜�‘�•���”�ƒ�†�—���‘�’�‹�•�ƒ�•���Œ�‡���’�‘�•�–�—�’�ƒ�•���‹�œ�”�ƒ�†�‡���Œ�‡�†�•�‘�•�–�ƒ�˜�•�‡���‡�†�—�•�ƒ�–�‹�˜�•�‡���”�ƒ�«�—�•�ƒ�Ž�•�‡���‹�‰�”�‡��
'Razvrstaj otpad' za djecu putem graf�‹�«�•�‘�‰�� �•�—�«�‡�Ž�Œ�ƒ�� �ƒ�Ž�ƒ�–�ƒ�� ���‘�•�•�–�”�—�…�–�� �t. Igra je 
namijenjena za web platformu, a temeljena je na razvojnoj okolini HTML5 
���‡�•�‰�Ž�ä�� ���›�’�‡�”���‡�š�–�� ���ƒ�”�•�—�’�� ���ƒ�•�‰�—�ƒ�‰�‡�� �˜�‡�”�•�‹�‘�•�� �w���� �‹�� ��ƒ�˜�ƒ���…�”�‹�’�–�—�ä�� ���‰�”�—�� �Œ�‡�� �•�‘�‰�—�©�‡��
instalirati putem internetskog preglednika i pokrenuti kao odvojenu 
�5���”�‘�‰�”�‡�•�‹�˜�•�—�� �™�‡�„�� �ƒ�’�Ž�‹�•�ƒ�…�‹�Œ�—�5�� ������������ �•�� �’�‘�«�‡�–�•�‘�‰�� �œ�ƒ�•�Ž�‘�•�ƒ�� �•�‘�”�‹�•�•�‹�•�‘�˜�ƒ�� �—�”�‡�¯�ƒ�Œ�ƒ�ä��
���ƒ�•�‘�¯�‡�”�á�� �‹�œ�”�ƒ�¯�‡�•�ƒ�� �Œ�‡�� �‹�� �‹�•�ƒ�«�‹�…�ƒ�� �—�� �‘�„�Ž�‹�•�— ���•�†�”�‘�‹�†�� �ƒ�’�Ž�‹�•�ƒ�…�‹�Œ�‡�� �•�‘�Œ�—�� �’�‘�•�”�‡�©�‡��
'WebViewClient'. 
  
���Ž�Œ�—�«�•�‡���”�‹�Œ�‡�«�‹: HTML5 Canvas, Progresivne web aplikacije (PWA), Construct 2  
 
Uvod 
 
���˜�‹�Œ�‡�–���•�‡���„�”�œ�‘���•�‹�Œ�‡�•�Œ�ƒ�á���ƒ���‹�•�‘�˜�ƒ�–�‹�˜�•�‡���‹���•�‘�˜�‡���–�‡�Š�•�‘�Ž�‘�‰�‹�Œ�‡���–�”���‹�æ�–�—���•�‡���’�”�‡�†�•�–�ƒ�˜�Ž�Œ�ƒ�Œ�—���‹�œ��
godine u godinu. Nove tehnologije do�•�–�—�’�•�‹�Œ�‡���•�—���•�‡�‰�‘���‹�•�ƒ�†�á���ƒ���•�Œ�‹�Š�‘�˜�—���˜�ƒ���•�‘�•�–���‹��
�’�”�‹�•�Œ�‡�•�—�� �•�˜�‡�� �˜�‹�æ�‡�� �—�˜�‹�¯�ƒ�•�‘�� �—�� �”�ƒ�œ�•�‹�•�� �’�‘�†�”�—�«�Œ�‹�•�ƒ�á�� �‘�†�� �•�‡�†�‹�…�‹�•�‡�� �†�‘��
poljoprivrede. Sve prisutnije su mobilne aplikacije za operativne sustave 
�’�‘�’�—�–�� ���•�†�”�‘�‹�†�� ������ �‹�Ž�‹�� �‹�����ä�� ���ƒ�•�‘�� �„�‹�� �•�‡�� �‹�œ�”�ƒ�†�‹�Ž�ƒ�� �ƒ�’�Ž�‹�•�ƒ�…�‹�Œ�ƒ�� �œ�ƒ�� �‘�†�”�‡�¯�‡�•�‹�� �•�‘�„�‹�Ž�•�‹��
�‘�’�‡�”�ƒ�–�‹�˜�•�‹�� �•�—�•�–�ƒ�˜�á�� �’�‘�–�”�‡�„�•�‘�� �Œ�‡�� �•�•�‘�‰�‘�� �–�‡�Š�•�‹�«�•�‘�‰�� �œ�•�ƒ�•�Œ�ƒ�� �‹�� �’�”�ƒ�•�–�‹�«�•�‘�‰�� �”�ƒ�†�ƒ�ä��
Jedna od novih tehnologija je i 'HTML5 Canvas' [1] razvojna okolina kojom je 
�‘�•�‘�‰�—�©�‡�•�‘�� �•�ƒ�’�”�‡�†�•�‘�� �’�”�‹�•�ƒ�œ�‹�˜�ƒ�•�Œ�‡�� �—�‰�Ž�ƒ�¯�‡�•�‹�Š�� �†�˜�‘�†�‹�•�‡�•�œ�‹�‘�•�ƒ�Ž�•�‹�Š�� �‹��
trodimenzionalnih animacija te iscrtavanje g�”�ƒ�ˆ�‹�«�•�‹�Š�� �‡�Ž�‡�•�‡�•�ƒ�–�ƒ�� �‹�� �‘�„�Œ�‡�•�ƒ�–�ƒ��
�—�•�—�–�ƒ�”�� �•�—�«�‡�Ž�Œ�ƒ���‹�•�–�‡�”�•�‡�–�•�•�‘�‰���’�”�‡�‰�Ž�‡�†�•�‹�•�ƒ�á���ƒ���•�˜�‡���–�‘�� �•�‘�”�‹�•�–�‡�©�‹�� �•�‡���’�”�‡�œ�‡�•�–�ƒ�…�‹�Œ�•�•�‹�•��
HTML [2] jezikom za izradu web stranica te skriptnim programskim jezikom 
��ƒ�˜�ƒ���…�”�‹�’�–�����u���ä�����‹�Ž�Œ���‘�˜�‘�‰���”�ƒ�†�ƒ���Œ�‡���•�”�‘�œ���’�”�ƒ�•�–�‹�«�•�‹���‹�œ�˜�‡�†�‡�•�‹���”�ƒ�†���’�”�‹�•�ƒ�œ�ƒ�–�‹���”�ƒzinu na 
�•�‘�Œ�‘�Œ���•�‡���•�‘���‡���‹�œ�”�ƒ�†�‹�–�‹���Œ�‡�†�•�ƒ���Œ�‡�†�•�‘�•�–�ƒ�˜�•�ƒ���‡�†�—�•�ƒ�–�‹�˜�•�ƒ���”�ƒ�«�—�•�ƒ�Ž�•�ƒ���‹�‰�”�ƒ���œ�ƒ���†�Œ�‡�…�—���—��
�ƒ�Ž�ƒ�–�—�����‘�•�•�–�”�—�…�–���t�ä�������‹�‰�”�‹�…�‹���Œ�‡���•�ƒ�Œ�˜�ƒ���•�‹�Œ�ƒ���‡�†�—�•�ƒ�–�‹�˜�•�ƒ���•�‘�•�’�‘�•�‡�•�–�ƒ�ä 
 
Tehnologija  
 
���ƒ���‹�œ�”�ƒ�†�—���‘�˜�‡���”�ƒ�«�—�•�ƒ�Ž�•�‡���‹�‰�”�‡���•�‘�”�‹�æ�–�‡�•���Œ�‡���Œ�‡�†�•�‘�•�–�ƒ�˜�ƒ�•���‹���„�”�œ���ƒ�Ž�ƒ�–�����‘�•�•�–�”�—�…�–���t�����v���ä��
���Ž�ƒ�–�� ���‘�•�•�–�”�—�…�–�� �t�� �•�‘�”�‹�•�•�‹�•�—�� �‘�•�‘�‰�—�©�—�Œ�‡�� �†�ƒ�� �—�� �‰�”�ƒ�ˆ�‹�«�•�‘�•�� �•�—�«�‡�Ž�Œ�—�� �•�‹�æ�‡�•�� �’�‘�˜�Ž�ƒ�«�‹�á��
�‘�†�˜�Ž�ƒ�«�‹���‹���•�’�—�æ�–�ƒ���‡�Ž�‡�•�‡�•�–�‡���‹���‘�„�Œ�‡�•�–�‡���•�ƒ���•�…�‡�•�•�•�‘���’�Ž�ƒ�–�•�‘���’�‘�����‡�Ž�Œ�‡�•�‘�•���”�ƒ�•�’�‘�”�‡�†�—�á��
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�†�ƒ�� �•�”�‡�‹�”�ƒ�� �”�ƒ�œ�Ž�‹�«�‹�–�‡�� �•�…�‡�•�‡�á�� �—�”�‡�¯�—�Œ�‡�� �†�‘�‰�ƒ�¯�ƒ�Œ�‡�� �‹�� �•�–�˜�ƒ�”�ƒ�� �˜�‹�œ�—�ƒ�Ž�•�‡�� �‡�ˆ�‡�•�–�‡�� �•�ƒ�†��
objektima na temelju interakcije korisnika unutar vremenskog razdoblja, 
�‘�•�‘�‰�—�©�—�Œ�‡�� �‹�œ�˜�‘�¯�‡�•�Œ�‡�� �‹�•�’�‹�–�‹�˜�ƒ�•�Œ�ƒ�� �ˆ�—�•�•�…�‹�‘�•�ƒ�Ž�•�‘�•�–�‹�� �‹�‰�”�‡�� �—�•�—�–�ƒ�”�� �œ�ƒ�†�ƒ�•�‘�‰��
�‹�•�–�‡�”�•�‡�–�•�•�‘�‰���’�”�‡�‰�Ž�‡�†�•�‹�•�ƒ�á���‘�•�‘�‰�—�©�—�Œ�‡���‹�œ�˜�‘�œ���‹�œ�”�ƒ�¯�‡�•�‡���‹�‰�”�‡���œ�ƒ���”�ƒ�œ�Ž�‹�«�‹te platforme 
poput web platforme, Xbox 360, Android OS, iOS, Windows Store, Linux, Mac 
�������‹���†�”�—�‰�‹�Š�ä�����ƒ�•�‘�¯�‡�”�á���ƒ�Ž�ƒ�–���Œ�‡���’�”�‘�æ�‹�”�‹�˜���—�œ���•�•�‘�æ�–�˜�‘���†�‘�•�–�—�’�•�‹�Š���‰�‘�–�‘�˜�‹�Š���‰�”�ƒ�ˆ�‹�«�•�‹�Š���‹��
ostalih audio-�˜�‹�œ�—�ƒ�Ž�•�‹�Š�� �‡�Ž�‡�•�‡�•�ƒ�–�ƒ�� �•�‘�Œ�‹�� �•�‡�� �•�‘�‰�—�� �‹�� �•�—�’�‹�–�‹�� �’�—�–�‡�•�� �•�Ž�—���„�‡�•�‡��
�‡�Ž�‡�•�–�”�‘�•�‹�«�•�‡���–�”�‰�‘�˜ine na Internetu. 
 
���‘�•�•�–�”�—�…�–�� �t�� �•�‡�� �‘�‰�”�ƒ�•�‹�«�ƒ�˜�ƒ�� �•�”�‡�ƒ�–�‹�˜�•�‘�•�–�� �•�‘�”�‹�•�•�‹�•�ƒ�� �•�ƒ�•�‘�� �•�ƒ�� �‘�•�•�‘�˜�•�‡�� �”�ƒ�†�•�Œ�‡��
�•�‹�æ�‡�•�� �‹�� �•�”�‡�‹�”�ƒ�•�Œ�‡�� �†�‘�‰�ƒ�¯�ƒ�Œ�ƒ�� �•�ƒ�†�� �‘�„�Œ�‡�•�–�‹�•�ƒ�á�� �˜�‡�©�� �•�—�†�‹�� �–�”�‡�•�—�–�ƒ�«�•�‹�� �’�”�‹�•�–�—�’��
�†�‡�•�‡�…�‹�•�ƒ���’�‘�•�–�‘�Œ�‡�©�‹�Š���˜�”�•�–�‹���’�”�‡�†�Ž�‘���ƒ�•�ƒ���‹�‰�ƒ�”�ƒ���’�‘�’�—�–���Œ�‡�†�•�‘�•�–�ƒ�˜�•�‹�Š���’�—�œ�Ž�‹�á���’�—�…�ƒ�«�‹�•�ƒ��
iz prvog lica i sl�ä���,�ƒ�•���‹���•�ƒ�•�‹���•�‘���‡�•�‘���•�–�˜�ƒ�”�ƒ�–�‹���Ž�‹�•�‘�˜�‡���–�‡���‹�Š���•�’�”�‡�•�ƒ�–�‹���•�ƒ�‘���‘�„�Œ�‡�•�–�‡��
za kasniju upotrebu. 
 
Tehnologije i alati koji su upotrjebljeni za razvoju igre su: HTML5 , CSS [5], 
��ƒ�˜�ƒ���…�”�‹�’�–�á���Œ���—�‡�”�›�����x���á�����†�‘�„�‡�����Š�‘�–�‘�•�Š�‘�’�á�����†�‘�„�‡�����Ž�Ž�—�•�–�”�ƒ�–�‘�”���–�‡���•�•�Œ�‡�æ�–�ƒ�Œ���•�ƒ���™�‡�„��
�’�‘�•�Ž�—���‹�–�‡�Ž�Œ�—����server), Android Studio (Java) [7]. 
 
Izvorni kod izvezen je u HTML obliku i pisan u skriptnom JavaScript 
�’�”�‘�‰�”�ƒ�•�•�•�‘�•���Œ�‡�œ�‹�•�—�ä���
�”�ƒ�ˆ�‹�«�•�‹���‡�Ž�‡�•�‡�•�–�‹���‹�œ�”�ƒ�¯�‡�•�‹���•�—���—���ƒ�Ž�ƒ�–�—�����†�‘�„�‡�����Š�‘�–�‘�•�Š�‘�’���–�‡��
Adobe Illustratoru. Animacije objekata za igru poput vibracije objekata na 
�’�‘�‰�”�‡�æ�•�‘�� �‘�†�ƒ�„�”�ƒ�•�‹�� �•�’�”�‡�•�•�‹�•�� �œ�ƒ�� �‘�–�’�ƒ�†�� �•�”�‡�‹�”�ƒ�•�‡�� �•�—�� �’�—�–�‡�•�� �Ž�‹�•�–�‡�� �†�‘�‰�ƒ�¯�ƒ�Œ�ƒ�� �œ�ƒ��
pojedine objekte na sceni. Osim scenskih elemenata igre, izvoz iz alata 
Construct 2 je i datoteka manifest u 'JSON' (engl. JavaScript Object Notation) 
���z���� �‘�„�Ž�‹�•�—�� �’�‘�†�ƒ�–�ƒ�•�ƒ�� �•�‘�Œ�ƒ�� �•�ƒ�†�”���ƒ�˜a informacije o ikonama, pozdravnom 
zaslonu, putanji pokretanja i dr. parametrima obaveznim za funkcionalnost 
�’�”�‘�‰�”�‡�•�‹�˜�•�‡�� �™�‡�„�� �ƒ�’�Ž�‹�•�ƒ�…�‹�Œ�‡�� ������������ ���{���ä�� ���†�� �˜�ƒ�•�Œ�•�•�‹�Š�� �„�‹�„�Ž�‹�‘�–�‡�•�ƒ�� �œ�ƒ�� �†�‹�•�ƒ�•�‹�«�•�‘�•�–��
elemenata upotrjebljen je skup biblioteka jQuery. 
 

 

Slika br. 1�ã�����”�‡�¯�‹�˜�ƒ�•�Œ�‡���†�‘�‰�ƒ�¯�ƒ�Œ�ƒ���œ�ƒ���‘�„�Œ�‡�•�–�‡���•�ƒ���•�…�‡�•�‹���—���ƒ�Ž�ƒ�–�—�����‘�•�•�–�”�—�…�–���x 
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Progresivna web aplikacija (PWA)  
 
���ƒ�•�‘�� �„�‹�� �‹�‰�”�—�� �„�‹�Ž�‘�� �•�‘�‰�—�©�‡�� �’�‘�•�”�‡�•�—�–�‹�� �—�� �‹�•�–�‡�”�•�‡�–�•�•�‘�•�� �’�”�‡�‰�Ž�‡�†�•�‹�•�—�á�� �–�‹�Œ�‡�•�‘�•��
�’�‘�•�–�—�’�•�ƒ���‹�œ�˜�‘�œ�ƒ���‹�‰�”�‡���œ�ƒ���™�‡�„�� �’�Ž�ƒ�–�ˆ�‘�”�•�—���‹�‰�”�ƒ���Œ�‡���’�”�‹�Ž�ƒ�‰�‘�¯�‡�•�ƒ���‹�� �•�‘�”�ƒ ispunjavati 
uvjete za 'Progresivne web aplikacije (PWA)'. Progresivne web aplikacije 
�•�–�˜�ƒ�”�ƒ�Œ�—�� �•�‘�”�‹�•�•�‹�«�•�‹�� �†�‘���‹�˜�Ž�Œ�ƒ�Œ�� �«�‹�Œ�‹�� �Œ�‡�� �†�‘�Š�˜�ƒ�–�� �—�•�’�‘�”�‡�†�‹�˜�� �•�� �™�‡�„�‘�•�á�� �ƒ�� �‘�†�Ž�‹�•�—�Œ�—�� �‹�Š��
�’�‘�—�œ�†�ƒ�•�‘�•�–�á�� �„�”�œ�‹�•�ƒ�� �‹�� �’�”�‹�˜�Ž�ƒ�«�•�‘�•�–�ä�� ���ƒ�•�‘�¯�‡�”�� �’�”�‘�‰�”�‡�•�‹�˜�•�‡�� �™�‡�„�� �ƒ�’�Ž�‹�•�ƒ�…�‹�Œ�‡�� �•�‡��
�–�”�‡�•�—�–�•�‘�� �—�«�‹�–�ƒ�˜�ƒ�Œ�—�á��brzo reagiraju na interakciju korisnika, kvalitetnog su 
�’�”�‹�•�ƒ�œ�ƒ�á���ƒ���˜�ƒ���ƒ�•���«�‹�•�„�‡�•�‹�•���Œ�‡���—�’�”�ƒ�˜�‘���–�ƒ�Œ���æ�–�‘���’�”�—���ƒ�Œ�—���’�”�‹�”�‘�†�ƒ�•���†�‘�Œ�ƒ�•���ƒ�’�Ž�‹�•�ƒ�…�‹�Œ�‡��
�•�ƒ���‹�•�•�–�ƒ�Ž�‹�”�ƒ�•�‘�•���—�”�‡�¯�ƒ�Œ�—���•���’�‘�–�’�—�•�‹�•���•�‘�”�‹�•�•�‹�«�•�‹�•���†�‘���‹�˜�Ž�Œ�ƒ�Œ�‡�•�ä 
 
Progresivne web aplikacije mogu se instalirati putem 'Web Service Worker' 
���s�r���������������‡�•�‰�Ž�ä�����’�’�Ž�‹�…�ƒ�–�‹�‘�•���’�”�‘�‰�”�ƒ�•�•�‹�•�‰���‹�•�–�‡�”�ˆ�ƒ�…�‡�������s�s�����•�—�«�‡�Ž�Œ�ƒ���–�‡���•�•�Œ�‡�•�–�‹�–�‹���•�ƒ��
�•�‘�”�‹�•�•�‹�•�‘�˜�—�� �’�‘�«�‡�–�•�‘�•�� �œ�ƒ�•�Ž�‘�•�—�� �‹�� �–�‘�� �„�‡�œ�� �’�‘�–�”�‡�„�‡�� �œ�ƒ�� �–�”�‰�‘�˜�‹�•�‘�•�� �ƒ�’�Ž�‹�•�ƒ�…�‹�Œ�ƒ�ä��
���ƒ�Š�˜�ƒ�Ž�Œ�—�Œ�—�©�‹�� �5�•�ƒ�•�‹�ˆ�‡�•�–�5�� �†�ƒ�–�‘�–�‡�…�‹�� �‘�„�Ž�‹�•�‘�˜�ƒ�•�‘�Œ�� �—�� �–�‡�•�•�–�—�ƒ�Ž�•�‘�•�� �5��������5�� ���‡�•�‰�Ž�ä��
JavaScript Object N�‘�–�ƒ�–�‹�‘�•���� �‘�„�Ž�‹�•�—�� �’�‘�†�ƒ�–�ƒ�•�ƒ�á�� �’�”�—���ƒ�Œ�—�� �’�‘�–�’�—�•�‹�� �†�‘���‹�˜�Ž�Œ�ƒ�Œ��
�—�’�‘�–�”�‡�„�‡�� �•�ƒ�� �…�‹�Œ�‡�Ž�‘�•�� �œ�ƒ�•�Ž�‘�•�—�á�� �†�‘�•�� �—�œ�� �’�‘�•�‘�©�� �5���‡�„�� ���—�•�Š�� �������5�� ���s�t���� ���‡�•�‰�Ž�ä��
���’�’�Ž�‹�…�ƒ�–�‹�‘�•�� �’�”�‘�‰�”�ƒ�•�•�‹�•�‰�� �‹�•�–�‡�”�ˆ�ƒ�…�‡���� �•�—�«�‡�Ž�Œ�ƒ�� �•�‘�‰�—�� �•�‘�”�‹�•�•�‹�•�ƒ�� �‘�„�ƒ�˜�‹�Œ�‡�•�–�‹�–�‹�� �‘��
�ƒ�•�–�—�ƒ�Ž�•�‘�•�–�‹�•�ƒ�� �—�� �•�–�˜�ƒ�”�•�‘�•�� �˜�”�‡�•�‡�•�—�� �œ�ƒ�� �•�‡�•�‹�� �†�‘�‰�ƒ�¯�ƒ�Œ�á�� �’�ƒ�� �«�ƒ�•�� �‹�� �’�‘�•�‘�˜�‘�� �’�”�‹�˜�—�©�‹��
�•�‘�”�‹�•�•�‹�•�‡���‹�Ž�‹���‹�•���’�‘�•�—�†�‹�–�‹���•�‡�æ�–�‘���†�”�—�‰�ƒ�«�‹�Œ�‡�ä�� 
 
���”�‹�� �•�ƒ�•�‘�•�� �’�‘�•�”�‡�–�ƒ�•�Œ�—�� �•�� �•�‘�”�‹�•�•�‹�•�‘�˜�ƒ�� �’�‘�«�‡�–�•�‘�‰�� �œ�ƒ�•�Ž�‘�•�ƒ�á�� �—�•�Ž�—���•�‡�� �•�•�”�‹�’�–�‡��
�‘�•�‘�‰�—�©�—�Œ�—�� �–�”�‡�•�—�–�•�‘�� �’�‘�•�”�‡�–�ƒ�•�Œ�‡�� �’�”�‘�‰�”�‡�•�‹�˜�•�‡�� �™�‡�„�� �ƒ�’�Ž�‹�•�ƒ�…�‹�Œ�‡�� �„�‡�œ�� �‘�„�œ�‹�”�ƒ�� �•�ƒ��
�•�–�ƒ�•�Œ�‡�� �•�”�‡���‡�ä ���ƒ�•�‹�ˆ�‡�•�–�� �’�”�‘�‰�”�‡�•�‹�˜�•�‡�� �™�‡�„�� �ƒ�’�Ž�‹�•�ƒ�…�‹�Œ�‡�� �‘�•�‘�‰�—�©�—�Œ�‡ kontrolu nad 
�‹�œ�‰�Ž�‡�†�‘�•���ƒ�’�Ž�‹�•�ƒ�…�‹�Œ�‡���‹���•�Œ�‡�œ�‹�•�‹�•���’�‘�•�”�‡�–�ƒ�•�Œ�‡�•�ä�������•�ƒ�•�‹�ˆ�‡�•�–�—���‘�†�”�‡�¯�—�Œ�‡�•�‘���‹�•�‘�•�‡���œ�ƒ��
�’�‘�«�‡�–�•�‹�� �œ�ƒ�•�Ž�‘�•�� �‹�� �ˆ�‘�–�‘�‰�”�ƒ�ˆ�‹�Œ�—�� �’�‘�œ�†�”�ƒ�˜�•�‘�‰�� �œ�ƒ�•�Ž�‘�•�ƒ�� �•�‘�Œ�‹�� �•�‡�� �’�”�‹�•�ƒ�œ�—�Œ�‡�� �–�‹�Œ�‡�•�‘�•��
�’�‘�•�”�‡�–�ƒ�•�Œ�ƒ���‹���—�«�‹�–�ƒ�˜�ƒ�•�Œ�ƒ���ƒ�’�Ž�‹�•�ƒ�…�‹�Œ�‡�á���•�‘�†�•�‹���Œ�‡�œ�‹�•�á���•�–�”�ƒ�•�‹�…�—���•�‘�Œ�ƒ���©�‡���•�‡���—�«�‹�–�ƒ�–�‹���•�ƒ�†���•�‡��
aplikaci�Œ�ƒ�� �’�‘�•�”�‡�•�‡�á�� �•�–�”�ƒ�•�‹�…�—�� �•�‘�Œ�ƒ�� �©�‡�� �•�‡�� �—�«�‹�–�ƒ�–�‹�� �—�� �•�Ž�—�«�ƒ�Œ�—�� �‹�œ�˜�ƒ�•�� �•�”�‡���•�‘�‰�� �”�ƒ�†�ƒ�á��
�‘�”�‹�Œ�‡�•�–�ƒ�…�‹�Œ�—���œ�ƒ�•�Ž�‘�•�ƒ�á���„�‘�Œ�—���•�ƒ�•�Ž�‘�˜�•�‡���–�”�ƒ�•�‡���‹���„�‘�Œ�—���–�‡�•�‡���–�‡���•�ƒ�•�‹���•�ƒ�«�‹�•���’�‘�•�”�‡�–�ƒ�•�Œ�ƒ 
[13]. 
 
���ƒ�� �•�‘�•�—�•�‹�•�ƒ�…�‹�Œ�—�� �‹�œ�•�‡�¯�—�� �•�‘�”�‹�•�•�‹�•�ƒ�á�� �—�•�Ž�—�‰�ƒ�� �‹�� �’�‘�•�Ž�—���‹�–�‡�Ž�Œ�ƒ�� �•�ƒ�� �•�‘�Œ�‡�•�—�� �Œ�‡��
�•�•�Œ�‡�æ�–�‡�•�ƒ�� �’�”�‘�‰�”�‡�•�‹�˜�•�ƒ�� �™�‡�„�� �ƒ�’�Ž�‹kacija potrebna je sigurna internetska veza 
�’�—�–�‡�•�� �æ�‹�ˆ�”�‹�”�ƒ�•�‘�‰�� �5�����������5�� ���‡�•�‰�Ž�ä�� ���›�’�‡�”���‡�š�–�� ���”�ƒ�•�•�ˆ�‡�”�� ���”�‘�–�‘�…�‘�Ž�� ���‡�…�—�”�‡���� ���s�v����
�’�”�‘�•�‡�–�ƒ�� �•�‘�”�‹�•�–�‡�©�‹�� �5�������5�� ���‡�•�‰�Ž�ä�� ���”�ƒ�•�•�’�‘�”�–�� ���ƒ�›�‡�”�� ���‡�…�—�”�‹�–�›���� ���s�w���� �•�”�‹�’�–�‘�‰�”�ƒ�ˆ�•�•�—��
�–�‡�Š�•�‘�Ž�‘�‰�‹�Œ�—�á���•�ƒ�•�‹�ˆ�‡�•�–���†�ƒ�–�‘�–�‡�•�ƒ���•�ƒ���’�‘�–�”�‡�„�•�‹�•���‰�”�ƒ�ˆ�‹�«�•�‹�•���‹�•�‘�•�ƒ�•�ƒ���‹ parametrima 
�’�‘�•�”�‡�–�ƒ�•�Œ�ƒ�� �™�‡�„�� �ƒ�’�Ž�‹�•�ƒ�…�‹�Œ�‡�á�� �—�•�Ž�—���•�ƒ�� �•�•�”�‹�’�–�ƒ�� �œ�ƒ�� �‹�•�•�–�ƒ�Ž�ƒ�…�‹�Œ�—�� �–�‡�� �•�‘�†�‡�”�ƒ�•��
�‹�•�–�‡�”�•�‡�–�•�•�‹�� �’�”�‡�‰�Ž�‡�†�•�‹�•�� �•�‘�Œ�‹�� �’�‘�†�”���ƒ�˜�ƒ�� �5���‡�”�˜�‹�…�‡�� ���‘�”�•�‡�”�� �������5�� �•�—�«�‡�Ž�Œ�‡�� �’�‘�’�—�–��
internetskog preglednika Google Chrome, Mozilla FireFox i drugih. 
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Slika br. 4�ã�����‘�«�‡�–�•�‹���œ�ƒ�•�Ž�‘�•�����•�†�”�‘�‹�†�����‡�„���‹�‡�™���ƒ�’�Ž�‹�•�ƒ�…�‹�Œ�‡ igre 
 
Ideja i razvoj  
 
���ƒ�� �˜�‹�Œ�‡�•�–�‹�•�ƒ�� �•�‡�”�‹�Œ�‡�–�•�‘�� �•�Ž�—�æ�ƒ�•�‘�� �‹�Ž�‹�� �«�‹�–�ƒ�•�‘�� �‘�� �’�”�‹�”�‘�†�•�‹�•�� �•�ƒ�–�ƒ�•�–�”�‘�ˆ�ƒ�•�ƒ�� �‹�� �•�‡�•�ƒ�•�‘��
�•�ƒ�•�� �•�‡�� �†�‘�‹�•�ƒ�� �†�ƒ�� �•�ƒ�•�� �•�‡�� �•�‡�� �–�‹�«�—�� �‹�Ž�‹�� �†�ƒ�� �•�‹�� �•�‹�•�•�‘�� �•�”�‹�˜�…�‹�ä�� ���ƒ���ƒ�Ž�‘�•�–�� �–�‘�� �„�ƒ�æ�� �‹�� �•�‹�Œ�‡��
�–�ƒ�•�‘�ä�� ���‘�–�ƒ�•�•�—�–�‹�� �«�‹�•�Œ�‡�•�‹�…�‘�•�� �‹�� �•�‹�–�—�ƒ�…�‹�Œ�‘�•�� �—�� �•�˜�‹�Œ�‡�–�—�� �’�‘�� �’�‹�–�ƒ�•�Œ�—�� �‰�‘�•�’�‘�†�ƒ�”�‡�•�Œ�ƒ��
�‘�–�’�ƒ�†�‘�•�á�� �’�”�‹�� �«�‡�•�—�� �•�‡�� �•�‡�’�”�ƒ�˜�‹�Ž�•�‹�•�� �œ�„�”�‹�•�Œ�ƒ�˜�ƒ�•�Œ�‡�•�� �‘�–�’�ƒ�†�ƒ�� �‘�•�‡�«�‹�æ�©�—�Œ�‡�� �•�‡�� �•�ƒ�•�‘��
�‘�•�‘�Ž�‹�æ�á���˜�‡�©���•�‡���†�‘�˜�‘�†�‹���—���’�‹�–�ƒ�•�Œ�‡���œ�†�”�ƒ�˜�Ž�Œ�‡���•�ƒ�•���Ž�Œ�—�†�‹���‹�����‹�˜�‘�–�‹�•�Œ�•�•�‹���•�˜�‹�Œ�‡�–�á���•�ƒ�•�‘���„�‹�•�•�‘��
�•�”�‡�•�—�Ž�‹���‹���•�ƒ�—�«�‹�Ž�‹���’�”�ƒ�˜�‹�Ž�•�‘���‰�‘�•�’�‘�†�ƒ�”�‹�–�‹���‘�–�’�ƒ�†�‘�•���‘�†���•�ƒ�Œ�•�Ž�ƒ�¯�‹�Š���†�ƒ�•�ƒ�á���‹�œ�”�ƒ�¯�‡�•�ƒ���Œ�‡��
jednostavna edukativna igra za djecu o pravilnom razvrstavanju i odlaganju 
�‘�–�’�ƒ�†�ƒ�ä�� ���ƒ���•�‘�� �Œ�‡�� �†�ƒ�� �—�•�˜�‘�Œ�‹�•�‘�� �•�ƒ�˜�‹�•�—�� �‘�†�˜�ƒ�Œ�ƒ�•�Œ�ƒ�� �‘�–�’�ƒ�†�ƒ�� �‘�†�� �•�ƒ�Ž�‹�Š�� �•�‘�‰�—�� �•�ƒ�•�‘��
�„�‹�•�•�‘�� �‘�«�—�˜�ƒ�Ž�‹�� �’�”�‹�”�‘�†�—�ä�� ���…�‡�•�•�•�‹�� �†�‹�‘�� �‘�˜�‘�‰�� �”�ƒ�†�ƒ�� �’�”�‡�†�•�–�ƒ�˜�Ž�Œ�ƒ dvodimenzionalna 
�’�Ž�‘�Š�ƒ���•�ƒ���•�‘�Œ�‘�Œ���•�‡���•�ƒ�Ž�ƒ�œ�‹���’�‘�œ�ƒ�†�‹�•�ƒ���œ�ƒ���˜�‹�œ�—�ƒ�Ž�•�‹���†�‘�Œ�ƒ�•�á���œ�ƒ�–�‹�•���’�‘�†�”�—�«�Œ�‡���’�”�‹�•�ƒ�œ�ƒ�•�‡��
�˜�”�•�–�‡�� �‘�–�’�ƒ�†�ƒ�� �œ�ƒ�� �‘�†�Ž�ƒ�‰�ƒ�•�Œ�‡�� �—�� �‘�†�‰�‘�˜�ƒ�”�ƒ�Œ�—�©�‹�� �•�’�”�‡�•�•�‹�•�� �‘�–�’�ƒ�†�ƒ�� �–�‡�� �•�’�”�‡�•�•�‹�…�‹�� �œ�ƒ��
odlaganje otpada. 
 
�
�Ž�ƒ�˜�•�ƒ�� �‹�†�‡�Œ�ƒ�� �‘�˜�‡�� �‹�‰�”�‡�� �Œ�‡�� �•�ƒ�—�«�‹�–�‹�� �‹�‰�”�ƒ�«�ƒ�� �•�‘�Œ�—�� �˜�”�•�–�—�� �‘�–�’�ƒ�†�ƒ�� �‘�†�Ž�ƒ�‰�ƒ�–�‹�� �— koji 
�•�’�”�‡�•�•�‹�•���œ�ƒ���‘�–�’�ƒ�†�ä�����ƒ���•�ƒ�•�‘�•���’�‘�«�‡�–�•�—���•�’�”�‡�•�•�‹�…�‹���‘�–�’�ƒ�†�ƒ���‹�•�ƒ�Œ�—���œ�ƒ�†�ƒ�•�‡���‘�„�Ž�‹�•�‡�á��
dok se na njima kasnije, ovisno o radnji, pojavljuje emocija i gesta. Igra 
�•�ƒ�‹�œ�•�Œ�‡�•�‹�«�•�‘�� �’�”�‹�•�ƒ�œ�—�Œ�‡�� �‘�–�’�ƒ�†�� �—�� �‰�‘�”�•�Œ�‡�•�� �Ž�‹�Œ�‡�˜�‘�•�� �‘�„�‘�Œ�ƒ�•�‘�•�� �•�”�—�‰�—�ä�� ���‘�”�‹�•�•�‹�•��
�•�‹�æ�‡�•�� �‹�Ž�‹�� �’�”�•�–�‘�•�� �’�”�‹�•�ƒ�œ�ƒ�•�‹�� �‘�–�’�ƒ�†�� �•�‘�”�ƒ�� �‘�†�˜�—�©�‹�� �‹�� �’�”�‹�†�”�—���‹�–�‹�� ���•�’�—�•�–�‹�–�‹���� �—��
�‘�†�‰�‘�˜�ƒ�”�ƒ�Œ�—�©�‹���•�’�”�‡�•�•�‹�•���œ�ƒ���‘�–�’�ƒ�†���œ�ƒ���•�‘�Œ�‹���•�•�ƒ�–�”�ƒ���†�ƒ���–�ƒ�Œ���‘�–�’�ƒ�†���’�”�‹�’�ƒ�†�ƒ�ä�� 
 
���•�‘�� �Œ�‡�� �•�‘�”�‹�•�•�‹�•�� �‘�–�’�ƒ�†�� �•�’�—�•�–�‹�‘�� �—�� �–�‘�«�ƒ�•�� �•�’�”�‡�•�•�‹�•�á�� �’�‘�Œ�ƒ�˜�Ž�Œ�—�Œ�‡�� �•�‡�� �‘�„�ƒ�˜�‹�Œ�‡�•�–�� �—��
�‘�„�Ž�‹�•�—�� �‘�„�Ž�ƒ�«�‹�©�ƒ�� �•�� �’�‘�”�—�•�‘�•�� �5���†�Ž�‹�«�•�‘�5�� �–�‡�� �•�’�”�‡�•�•�‹�•�� �’�‘�’�”�‹�•�ƒ�� �‡�•�‘�…�‹�Œ�—�� �5�•�”�‡�–�ƒn', a 



�5 �$ �ý �8 �1 �$ �/ �1 �( �� �, �* �5 �( �� �� �� ��9  6  

�ƒ�•�‘�� �Œ�‡�� �”�ƒ�†�•�Œ�ƒ�� �’�‘�‰�”�‡�æ�•�ƒ�� �–�ƒ�†�ƒ�� �•�‡�� �’�‘�Œ�ƒ�˜�Ž�Œ�—�Œ�‡�� �‘�„�ƒ�˜�‹�Œ�‡�•�–�� �—�� �‘�„�Ž�‹�•�—�� �‘�„�Ž�ƒ�«�‹�©�ƒ�� �•��
�’�‘�”�—�•�‘�•�� �5���‘�‰�”�‡�æ�•�‘�5�� �–�‡�� �•�ƒ�˜�‡�†�‡�•�‹�•�� �–�‘�«�•�‹�•�� �•�’�”�‡�•�•�‹�•�‘�•�� �œ�ƒ�� �‘�–�’�ƒ�†�á�� �ƒ�� �•�’�”�‡�•�•�‹�•��
�’�‘�’�”�‹�•�ƒ�� �‡�•�‘�…�‹�Œ�—�� �5�Ž�Œ�—�–�‹�–�‘�5�ä�� ���–�’�ƒ�†�� �•�’�—�æ�–�‡�•�� �—�� �’�‘�‰�”�‡�æ�ƒ�•�� �•�’�”�‡�•�•�‹�•�� �ƒ�•�‹�•�ƒ�…�‹�Œ�‘�•��
�˜�‹�„�”�ƒ�…�‹�Œ�‡�� �˜�”�ƒ�©�ƒ�� �•�‡�� �•�ƒ�� �’�‘�«�‡�–�•�‹�� �’�‘�Ž�‘���ƒ�Œ�ä�� ���‰�”�ƒ�«�� �’�‘�•�‘�˜�•�‘�� �•�‘�”�ƒ�� �‘�–�’�ƒ�†�� �’�”�‹�†�”�—���‹�–�‹��
�‘�†�‰�‘�˜�ƒ�”�ƒ�Œ�—�©�‡�•�� �•�’�”�‡�•�•�‹�•�—�� �‘�–�’�ƒ�†�ƒ�ä�� ���‰�”�ƒ�«�� �‘�–�’�ƒ�†�� �•�‘�”�ƒ�� �’�”�‹�†�”�—���‹�–�‹�� �–�‘�«�•�‘�•��
�•�’�”�‡�•�•�‹�•�—���‘�–�’�ƒ�†�ƒ���•�ƒ�•�‘���„�‹���•�—���•�‡���’�”�‹�•�ƒ�œ�ƒ�‘���•�Ž�Œ�‡�†�‡�©�‹���‘�–�’�ƒ�†���–�‡���•�ƒ�•�‘���„�‹���•�ƒ�•�–�ƒ�˜�‹�‘���•��
igrom.  
 
���‘�«�‡�–�•�‘�� �„�‘�†�‘�˜�•�‘�� �•�–�ƒ�•�Œ�‡�� �‹�œ�•�‘�•�‹�� �r�ä�� ���‘�� �–�‘�«�•�‘�� �‘�†�Ž�‘���‡�•�‘�•�� �‘�–�’�ƒ�†�—�á�� �‹�‰�”�ƒ�«�—�� �•�‡��
�’�”�‹�„�”�ƒ�Œ�ƒ�� �s�r�� �„�‘�†�‘�˜�ƒ�ä�� ���‡�‰�ƒ�–�‹�˜�•�‹�Š�� �„�‘�†�‘�˜�ƒ�� �œ�ƒ�� �’�‘�‰�”�‡�æ�•�‘�� �‘�†�Ž�‘���‡�•�‹�� �‘�–�’�ƒ�†�� �•�‡�•�ƒ�ä��
Maksimalan iznos prikupljenih bodova tijekom igre iznosi 340 bodova. Po 
�œ�ƒ�˜�”�æ�‡�–�•�—���‹�‰�”�‡�á���‹�•�’�‹�•�—�Œ�‡���•�‡���‘�„�ƒ�˜�‹�Œ�‡�•�–���—���‘�„�Ž�‹�•�—���‘�„�Ž�ƒ�«�‹�©�ƒ���•�� �’�‘�”�—�•�‘�•�� �5���”�ƒ�˜�‘�5���–�‡���•�‡��
�•�ƒ�˜�‘�†�‹�� �”�‡�«�‡�•�‹�…�ƒ�� �‘�� �•�ƒ�—�«�‡�•�‘�• �‘�†�Ž�ƒ�‰�ƒ�•�Œ�—�� �‘�–�’�ƒ�†�ƒ�� �‹�� �’�”�‹�•�Œ�‡�•�‹�� �•�–�‡�«�‡�•�‘�‰�� �œ�•�ƒ�•�Œ�ƒ��
�‹�‰�”�ƒ�•�Œ�ƒ���‘�˜�‡���‹�‰�”�‡���—���•�˜�ƒ�•�‘�†�•�‡�˜�•�‘�•�����‹�˜�‘�–�—�ä 
 

 

Slika br. 5�ã�����—�«�‡�Ž�Œ�‡���œ�ƒ���‹�œ�”�ƒ�†�—���‹�‰�”�‡���—���ƒ�Ž�ƒ�–�—�����‘�•�•�–�”�—�…�–���x 
 

���‘�‰�—�©�•�‘�•�–�‹���œ�ƒ���˜�‹�æ�‡���’�Ž�ƒ�–�ˆ�‘�”�•�‹ 
 
���‰�”�—�� �Œ�‡�� �•�‘�‰�—�©�‡�� �‘�†�‹�‰�”�ƒ�–�‹�� �‹�� �‹�•�•�–�ƒ�Ž�‹�”�ƒ�–�‹�� �•�ƒ�‘�� �’�”�‘�‰�”�‡�•�‹�˜�•�—�� �™�‡�„�� �ƒ�’�Ž�‹�•�ƒ�…�‹�Œ�—�� �•�ƒ��
�˜�Ž�ƒ�•�–�‹�–�‘�•�� �—�”�‡�¯�ƒ�Œ�—�� �’�—�–�‡�•�� �‹�•�–�‡�”�•�‡�–�•�•�‡�� �•�–�”�ƒ�•�‹�…�‡�� �‹�‰�”�‡�� ���s�x���ä�� ���ƒ�•�‘�¯�‡�”�á�� �‹�‰�”�—�� �Œ�‡��
�•�‘�‰�—�©�‡���‹�•�•�–�ƒ�Ž�‹�”�ƒ�–�‹���•�ƒ�‘���5�•�ƒ�–�‹�˜�‡�5���ƒ�’�Ž�‹�•�ƒ�…�‹�Œ�—���•�ƒ���•�‘�„�‹�Ž�•�‡���—�”�‡�¯�ƒ�Œ�‡���•�����•�†�”�‘�‹�†������-om 
putem poveznice [17], dok se sama igra otvara putem 'WebViewClient' [18] 
�•�‘�•�’�‘�•�‡�•�–�‡�ä�� ���‹�†�‡�‘�� �•�•�‹�•�•�‡�� �‹�‰�”�‡�� �•�ƒ�� �”�ƒ�œ�Ž�‹�«�‹�–�‹�•�� �’�Ž�ƒ�–�ˆ�‘�”�•�ƒ�•�ƒ�� �•�‘���‡�� �•�‡�� �’�‘�‰�Ž�‡�†�ƒ�–�‹��
putem poveznice [19].  
 



�5 �$ �ý �8 �1 �$ �/ �1 �( �� �, �* �5 �( �� �� �� ��9  7  

 

Slika br. 6: Dio koda Android aplikacije (WebViewClient) 
 
���ƒ�•�Ž�Œ�—�«�ƒ�• 
 
���’�©�‡�•�‹�–�‘�á�� �”�ƒ�œ�˜�‘�Œ���”�ƒ�«�—�•�ƒ�Ž�•�‹�Š�� �‹�‰�ƒ�”�ƒ�� �œ�ƒ�Š�–�Œ�‡�˜�ƒ�� �•�•�‘�‰�‘�� �œ�•�ƒ�•�Œ�ƒ�� �–�‡�� �Œ�‡�� �˜�”�Ž�‘�� �‹�œ�ƒ�œ�‘�˜�ƒ�•��
�’�‘�•�ƒ�‘�� �•�‘�Œ�‹�� �‘�„�—�Š�˜�ƒ�©�ƒ�� �œ�•�ƒ�•�Œ�ƒ�� �‹�œ�� �”�ƒ�œ�Ž�‹�«�‹�–�‹�Š�� �’�‘�†�”�—�«�Œ�ƒ�á�� �‘�†�� �’�•�‹�Š�‘�Ž�‘�‰�‹�Œ�‡�á�� �†�‹�œ�ƒ�Œ�•�ƒ�� �‹��
�’�”�‘�‰�”�ƒ�•�‹�”�ƒ�•�Œ�ƒ�á�� �’�ƒ�� �•�˜�‡�� �†�‘�� �ƒ�•�‹�•�‹�”�ƒ�•�Œ�ƒ�� �‹�� �‘�•�•�‹�æ�Ž�Œ�ƒ�˜�ƒ�•�Œ�ƒ�� �’�”�‹�«�‡�� �•�ƒ�� �œ�ƒ�†�‘�˜�‘�Ž�Œ�•�–�˜�‘��
�‹�‰�”�ƒ�«�ƒ�ä�����‡�¯�—�–�‹�•�á���–�‘���–�ƒ�•�‘���‹���•�‡���•�‘�”�ƒ���„�‹�–�‹���ƒ�•�‘���Œ�‡ �”�‹�Œ�‡�«���‘���œ�•�ƒ�–�‹���‡�Ž�Œ�‹�á���‡�•�–�—�œ�‹�Œ�ƒ�œ�•�—���–�‡��
�•�‡���—�œ���•�ƒ�Ž�‘���†�‘�„�”�‡���˜�‘�Ž�Œ�‡���•�‘���‡���•�ƒ�—�«�‹�–�‹���‹���‹�•�’�”�‘�„�ƒ�–�‹���•�‡�æ�–�‘���•�‘�˜�‘���‹���†�”�—�‰�ƒ�«�‹�Œ�‡�ä 
 
���� �‘�˜�‘�•�� �”�ƒ�†�—�� �‘�’�‹�•�ƒ�•�� �Œ�‡�� �”�ƒ�œ�˜�‘�Œ�� �”�ƒ�«�—�•�ƒ�Ž�•�‡�� �‹�‰�”�‡�� �•�‘�Œ�ƒ�� �’�”�‡�†�•�–�ƒ�˜�Ž�Œ�ƒ�� �•�’�‘�Œ�� �•�‘�„�‹�Ž�•�‡��
�ƒ�’�Ž�‹�•�ƒ�…�‹�Œ�‡�� �—�� �’�”�‹�”�‘�†�•�‘�•�� �5�•�ƒ�–�‹�˜�‡�5�� �‘�•�”�—���‡�•�Œ�—�� �‹�� �•�‘�„�‹�Ž�•�‘�‰�� �™�‡�„�ƒ���� a upravo to 
p�”�‘�‰�”�‡�•�‹�˜�•�‡�� �™�‡�„�� �ƒ�’�Ž�‹�•�ƒ�…�‹�Œ�‡�� ������������ �’�”�‡�†�•�–�ƒ�˜�Ž�Œ�ƒ�Œ�—�ä�� ���ƒ�Š�˜�ƒ�Ž�Œ�—�Œ�—�©�‹�� �†�ƒ�•�ƒ�æ�•�Œ�‹�•��
�•�‘�†�‡�”�•�‹�•�� �™�‡�„�� �–�‡�Š�•�‘�Ž�‘�‰�‹�Œ�ƒ�•�ƒ�á�� �•�”�ƒ�Œ�•�Œ�‹�� �•�‘�”�‹�•�•�‹�…�‹�� ���‹�‰�”�ƒ�«�‹���� �‹�•�ƒ�Œ�—�� �’�”�‹�Ž�‹�•�—�� �™�‡�„��
�ƒ�’�Ž�‹�•�ƒ�…�‹�Œ�‡�� �‹�� �‹�‰�”�‡�� �’�‘�•�”�‡�–�ƒ�–�‹�� �«�ƒ�•�� �‹�� �—�� �‹�•�–�‡�”�•�‡�–�•�•�‘�•�� �’�”�‡�‰�Ž�‡�†�•�‹�•�—�� �•�‘�Œ�‹�� �•�‡�� �•�ƒ�Ž�ƒ�œ�‹�� �•�ƒ��
�•�Œ�‹�Š�‘�˜�‹�•���•�‘�„�‹�Ž�•�‹�•���—�”�‡�¯�ƒ�Œ�‹�•�ƒ�á���”�ƒ�«�—�•�ƒ�Ž�‹�•�ƒ���‹���†�”�—�‰�‹�•���—�”�‡�¯�ƒ�Œ�‹�•�ƒ���•�‘�Œ�‹���•�—���’�‘�˜�‡�œ�ƒ�•�‹��
na Internet. 
 
���ƒ�Œ�˜�‡�©�ƒ�� �’�”�‡�†�•�‘�•�–�� �’�”�‘�‰�”�‡�•�‹�˜�•�‡�� �™�‡�„�� �ƒ�’�Ž�‹�•�ƒ�…�‹�Œ�‡�� �Œ�‡�� �—�’�”�ƒ�˜�‘�� �–�‘�� �æ�–�‘�� �•�‡�©�‡�� �œ�ƒ�—�œ�‡�–�‹��
�•�•�‘�‰�‘���†�‹�•�•�‘�˜�•�‘�‰���’�”�‘�•�–�‘�”�ƒ���•�ƒ���˜�ƒ�æ�‡�•�����•�†�”�‘�‹�†���‹�Ž�‹���‹�������•�‘�„�‹�Ž�•�‘�•���—�”�‡�¯�ƒ�Œ�—�á���ƒ���”�ƒ�†�‹�–��
�©�‡���‰�‘�–�‘�˜�‘���‹�†�‡�•�–�‹�«�•�‘���•�ƒ�‘���‹���‘�„�‹�«�•�ƒ���ƒ�’�Ž�‹�•�ƒ�…�‹�Œ�ƒ�ä�� 
 
U s�˜�‡�‰�ƒ�� �•�‡�•�‘�Ž�‹�•�‘�� �•�Ž�‹�•�‘�˜�ƒ�� �•�‹�æ�‡�•�� �–�‡�� �—�œ�� �æ�–�‘�� �•�ƒ�•�Œ�‡�� �–�”�‘�æ�•�‘�˜�ƒ�� �‹�� �—�œ�� �æ�–�‘�� �•�ƒ�•�Œ�‡��
�—�Ž�‘���‡�•�‘�‰�� �˜�”�‡�•�‡�•�ƒ�� �œ�ƒ�� �—�«�‡�•�Œ�‡�� �‹�� �”�ƒ�œ�˜�‘�Œ�á�� �‹�œ�”�ƒ�†�‹�–�‹�� �Œ�‡�†�•�‘�•�–�ƒ�˜�•�—�� �”�ƒ�«�—�•�ƒ�Ž�•�—�� �‹�‰�”�—�� �œ�ƒ��
�™�‡�„���’�Ž�ƒ�–�ˆ�‘�”�•�—���†�ƒ�•�ƒ�•���Œ�‡���„�”���‡���‹���Ž�ƒ�•�æ�‡���’�‘�•�‘�©�—���ƒ�Ž�ƒ�–�ƒ�����‘�•�•�–�”�—�…�–���t�ä 
 
 



�5 �$ �ý �8 �1 �$ �/ �1 �( �� �, �* �5 �( �� �� �� ��9  8  

Reference 
 

[1]  Canvas API �� Web APIs | MDN (18. rujna 2019.). Dostupno na: 
https://www.developer.mozilla.org/en -US/docs/Web/API/Canvas_API 

[2]  HTML Standard (18. rujna 2019.). Dostupno na: 
https://html.spec.whatwg.org/multipage/  

[3]  JavaScript Tutorial (18. rujna 2019.). Dostupno na: 
https://www.w3schools.com/j s/  

[4]  Make Your Own 2d Games With Construct 2 (18. rujna 2019.). Dostupno 
na: https://www.scirra.com/construct2/  

[5]  Cascading Style Sheets (18. rujna 2019.). Dostupno na: 
https://www.w3.org/Style/CSS/  

[6]  jQuery (18. rujna 2019.). Dostupno na: https://jquery.com/ 
[7]  Download Android Studio and SDK tools | Android Developers (18. rujna 

2019.). Dostupno na: https://developer.android.com/studio 
[8]  JSON (18. rujna 2019.). Dostupno na: https://www.json.org/ 
[9]  4.2 Uvod u Progressive Web Apps (18. rujna 2019.). Dostupno na: 

https://support.google.com/google-ads/answer/7336531?hl=hr  
[10]  Service Workers: an introduction | Web Fundamentals | Google 

Developers (18. rujna 2019.). Dostupno na: 
https://developers.google.com/web/fundamentals/primers/service -
workers/  

[11]  Application programming interface - Wikipedia? (18. rujna 2019.). 
Dostupno na: 
https://en.wikipedia.org/wiki/Application_programming_interface  

[12]  Push API �� Web APIs | MDN (18. rujna 2019.). Dostupno na: 
https://developer.mozilla.org/en -US/docs/Web/API/Push_API 

[13]  �v�ä�t�ä�s�ä�����ƒ�æ�–�‘���”�ƒ�œ�˜�‹�Œ�ƒ�–�‹����rogressive Web Apps? (18. rujna 2019.). Dostupno 
na: https://support.google.com/google-ads/answer/7336531?hl=hr  

[14]  Secure your site with HTTPS (18. rujna 2019.). Dostupno na: 
https://support.google.com/webmasters/answer/6073543?hl=en  

[15]  CARNet CERT - TLS protokol CCERT-PUBDOC-2009-03-257 (18. rujna 
2019.). Dostupno na: https://www.cert.hr/wp -
content/uploads/2009/03/CCERT -PUBDOC-2009-03-257.pdf 

[16]  Web igra autora (18. rujna 2019.). Dostupno na: 
https://www.racunalne.games/tomislav/  

[17]  Android igra �� preuzimanje (18. rujna 2019.). Dostupno na: 
https://www.racunalne.games/tomislav/apk/igra.apk  

[18]  WebViewClient | Android Developers (18. rujna 2019.). Dostupno na: 
https://developer.android.com/reference/android/webkit/WebViewClie
nt 

[19]  Video snimke autora igrice (18. rujna 2019.). Dostupno na: 
https://drive.google.com/open?id=1-
HFiKp6KsRywlumsZWMYkb2RpnpNcZI0 



�5 �$ �ý �8 �1 �$ �/ �1 �( �� �, �* �5 �( �� �� �� ��9  9  

Stanje industrije proizvodnje  videoigara  
u Republici Hrvatskoj  

  
Mario Konecki , ���ƒ�˜�‘�”���e�˜�ƒ�‹�© �‹�����•�†�”�‡�Œ�����‘�˜�ƒ�«�‡�˜�‹�© 

�	�ƒ�•�—�Ž�–�‡�–���‘�”�‰�ƒ�•�‹�œ�ƒ�…�‹�Œ�‡���‹���‹�•�ˆ�‘�”�•�ƒ�–�‹�•�‡�á�����˜�‡�—�«�‹�Ž�‹�æ�–�‡���—�����ƒ�‰�”�‡�„�— 

���•�ƒ�†�‡�•�‹�Œ�ƒ���†�”�ƒ�•�•�•�‡���—�•�Œ�‡�–�•�‘�•�–�‹�á�����˜�‡�—�«�‹�Ž�‹�æ�–�‡���—�����ƒ�‰�”�‡�„�— 

Exordium Games d.o.o. 

mario.konecki@foi.hr, dsvaic@adu.hr, andrej@exordiumgames.com 
  

  
���ƒ���‡�–�ƒ�• 
  
���•�†�—�•�–�”�‹�Œ�ƒ���’�”�‘�‹�œ�˜�‘�†�•�Œ�‡���˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ���’�‘�•�–�ƒ�Ž�ƒ���Œ�‡���‹�œ�•�‹�•�•�‘���˜�ƒ���•�ƒ���‹���Œ�ƒ�•�ƒ���‹�•�†�—�•�–�”�‹�Œ�ƒ���•�ƒ��
globalnoj razini. ���‡�¯�—�–�‹�•�á �‹�ƒ�•�‘�� �•�—�� �•�•�‘�‰�‹�� �•�˜�Œ�‡�•�•�‹�� �‘�˜�‡�� �«�‹�•�Œ�‡�•�‹�…�‡�á�� �•�ƒ�•�Œ�‡�� �Œ�‡�� �‘�•�‹�Š��
koji znaju da i industrija proizvodnje videoigara u Hrvatskoj raste i ostvaruje 
�œ�•�ƒ�«�ƒ�Œ�•�‡���—�•�’�Œ�‡�Š�‡���•�ƒ���•�˜�Œ�‡�–�•�•�‘�Œ���”�ƒ�œ�‹�•�‹�ä�� 
  
���� �‘�˜�‘�•�� �”�ƒ�†�—�� �„�‹�–�� �©�‡�� �†�ƒ�•�� �‘�•�˜�”�–�� �•�ƒ�� �•�–�ƒ�•�Œ�‡�� �‹�•�†�—�•�–�”�‹�Œ�‡�� �’�”�‘�‹�œ�˜�‘�†�•�Œ�‡�� �˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ�� �—��
���”�˜�ƒ�–�•�•�‘�Œ���‹���•�˜�‹�Œ�‡�–�—�á���•�ƒ�‘���‹���‘�•�˜�”�–���•�ƒ���‘�„�”�ƒ�œ�‘�˜�•�—���’�‘�†�”�æ�•�—���‘�˜�‘�Œ���‹�•�†�—�•�–�”�‹�Œ�‹���—���•�‘�Œ�‘�Œ���•�‡��
�•�˜�ƒ�•�‡�� �‰�‘�†�‹�•�‡�� �–�”�ƒ���‡�� �•�‘�˜�‹�� �œ�ƒ�’�‘�•�Ž�‡�•�‹�…�‹�� �•�‘�Œ�‹�� �©�‡�� �‘�•�‘�‰�—�©�‹�–�‹�� �•�ƒ�•�–�ƒ�˜�ƒ�•�� �•�˜�‡�� �„�”���‡��
ekspanzije �•�‹�œ�ƒ���Š�”�˜�ƒ�–�•�•�‹�Š���’�‘�—�œ�‡�©�ƒ���•�‘�Œ�ƒ���•�‡���„�ƒ�˜�‡���”�ƒ�œ�˜�‘�Œ�‡�•���˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ�ä 
  
���Ž�Œ�—�«�•�‡�� �”�‹�Œ�‡�«�‹: videoigre, proizvodnja videoigara, industrija videoigara, 
���Ž�ƒ�•�–�‡�”���Š�”�˜�ƒ�–�•�•�‹�Š���’�”�‘�‹�œ�˜�‘�¯�ƒ�«�ƒ���”�ƒ�«�—�•�ƒ�Ž�•�‹�Š���‹�‰�ƒ�”�ƒ 
 
Uvod 
 
���”�‘�‹�œ�˜�‘�†�•�Œ�‘�•�� �˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ�� �—�����”�˜�ƒ�–�•�•�‘�Œ���’�‘�Œ�‡�†�‹�•�…�‹�� �‹�� �’�‘�†�—�œ�‡�©�ƒ�� �„�ƒ�˜�‡�� �•�‡�� �˜�‡�©��30-ak 
godina. Veteran hrvatskih videoigara je studio Croteam koji je svjetski renome 
izgradi�‘�� �•�ƒ�� �ˆ�”�ƒ�•�æ�‹�œ�‹�����‡�”�‹�‘�—�•�����ƒ�•�ä�����†�� �–�ƒ�†�ƒ�� �Œ�‡�� �†�‘�•�ƒ�©�ƒ���•�…�‡�•�ƒ�� �”�ƒ�œ�˜�‘�Œ�ƒ�� �˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ��
narasla na oko 500 djelatnika, 60-�ƒ�•���’�‘�†�—�œ�‡�©�ƒ���‹���’�”�‹�Š�‘�†�‡���‘�†���’�”�‡�•�‘���v�r�r���•�‹�Ž�‹�Œ�—�•�ƒ��
�•�—�•�ƒ���‰�‘�†�‹�æ�•�Œ�‡�ä 
  
Tijekom zadnjih 5 godina ostvaren je veliki napredak unutar djelatnosti 
proizvodnje videoig�ƒ�”�ƒ�� �–�‡�� �Œ�‡�� �‘�•�–�˜�ƒ�”�‡�•�� �•�˜�Œ�‡�–�•�•�‹�� �œ�•�ƒ�«�ƒ�Œ�ƒ�•�� �—�•�’�Œ�‡�Š�� �•�”�‘�œ�� �˜�‹�†�‡�‘�‹�‰�”�‡��
�’�‘�†�—�œ�‡�©�ƒ�����ƒ�•�‘�„�‹�–�á�����”�‘�–�‡�ƒ�•�á���
�ƒ�•�‡�’�‹�”�‡�•�á�����‹�•�‡�����–�—�†�‹�‘���‹���†�”�—�‰�‹�Š���Š�”�˜�ƒ�–�•�•�‹�Š���•�–�—�†�‹�Œ�ƒ��
�œ�ƒ���’�”�‘�‹�œ�˜�‘�†�•�Œ�—���˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ�ä�����ƒ�†�‹���æ�–�‘���„�”���‡�‰���”�ƒ�œ�˜�‘�Œ�ƒ���†�Œ�‡�Ž�ƒ�–�•�‘�•�–�‹�á���˜�‹�æ�‡���’�‘�†�—�œ�‡�©�ƒ���•�‡��
�—�†�”�—���‹�Ž�‘�� �—�� ���Ž�ƒ�•�–�‡�”�� �Š�”�˜�ƒ�–�•�•�‹�Š�� �’�”�‘�‹�œ�˜�‘�¯�ƒ�«�ƒ �”�ƒ�«�—�•�ƒ�Ž�•�‹�Š�� �‹�‰�ƒ�”�ƒ�� ���‡�•�‰�Ž�ä�� ���
������- 
���”�‘�ƒ�–�‹�ƒ�•���
�ƒ�•�‡�����‡�˜�‡�Ž�‘�’�‡�”�•�����•�•�‘�…�‹�ƒ�–�‹�‘�•���ä�����—�–�‡�•�����Ž�ƒ�•�–�‡�”�ƒ���•�‡���Œ�ƒ�«�ƒ���˜�‹�†�Ž�Œ�‹�˜�‘�•�–���‹���”�ƒ�†�‹��
�•�‡���•�ƒ���’�‘�„�‘�Ž�Œ�æ�ƒ�•�Œ�—���—�˜�Œ�‡�–�ƒ���†�Œ�‡�Ž�ƒ�–�•�‘�•�–�‹���”�ƒ�œ�˜�‘�Œ�ƒ���˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ�ä 
  
���Œ�‡�Ž�ƒ�–�•�‘�•�–�� �”�ƒ�œ�˜�‘�Œ�ƒ�� �˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ�� �Œ�‡�� �•�ƒ�•�–�ƒ�˜�‹�Ž�ƒ�� �•�˜�‘�Œ���”�ƒ�•�–�� �‹�� �•�Œ�‡�œ�‹�•�� �œ�•�ƒ�«�ƒ�Œ���’�‘�•�–�ƒ�Œ�‡�� �•�˜�‡��
�˜�‡�©�‹ kako u Hrvatskoj tako i u Europi, ali i na globalnoj razini [1; 2; 3]. 
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���‹�†�‡�‘�‹�‰�”�‡���•�—���—�˜�”�æ�–�‡�•�‡���—�����ƒ�•�‘�•���‘���ƒ�—�†�‹�‘�˜�‹�œ�—�ƒ�Ž�•�‹�•���†�Œ�‡�Ž�ƒ�–�•�‘�•�–�‹�•�ƒ�����v���á���ƒ�����”�˜�ƒ�–�•�•�‹��
audiovizualni centar (HAVC) je najavio javne pozive za potporu razvoju i 
proizvodnji videoigara. 
 
Neki od izazova djelatnosti koji su i dalje aktualni su dvostruko oporezivanje 
prihoda ostvarenih u SAD-�—�á���•�ƒ�•�Œ�ƒ�•���’�‘�”�‡�œ�•�‹�Š���‘�Ž�ƒ�•�æ�‹�…�ƒ���•�ƒ�•�‘���œ�ƒ���†�Œ�‡�Ž�ƒ�–�•�‘�•�–���–�ƒ�•�‘��
�‹���œ�ƒ���˜�ƒ�•�Œ�•�•�‡���‹�•�˜�‡�•�–�‹�…�‹�Œ�‡���–�‡���•�—�•�–�ƒ�˜�•�ƒ���’�‘�†�”�æ�•�ƒ���†�ƒ�Ž�Œ�•�Œ�‡�•���”�ƒ�œ�˜�‘�Œ�—���†�Œ�‡�Ž�ƒ�–�•�‘�•�–�‹�����w���ä 
  
Pokazatelji stanja globalnog  �‹���Š�”�˜�ƒ�–�•�•�‘�‰���–�”���‹�æ�–�ƒ 
  
Osnovni pokazatelji globalne industrije videoigara, koja je pretekla filmsku i 
glazbenu zbirno, navedeni su u nastavku [1]: 

�x globalni prihodi za 2018. se procjenjuju na 137,9 milijardi USD, 
�x �‰�‘�†�‹�æ�•�Œ�ƒ���•�–�‘�’�ƒ���”�ƒ�•�–�ƒ���‘�†���s�s�¨���•�‹�Œ�‡���„�‹�Ž�ƒ���’�‘�†���—�–jecajem globalne krize, 
�x projekcija globalnih prohoda do 2020. je 165,9 milijardi USD. 

 

 
Slika br. 1: Pregled prihoda po segmentima za 2018. 

  
Navedeni pokazatelji govore o doista velikom potencijalu industrije 
�’�”�‘�‹�œ�˜�‘�†�•�Œ�‡�� �˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ�� �‹�� �•�‘�‰�—�©�•�‘�•�–�‹�� �—�–�Œ�‡�…�ƒ�Œ�ƒ��ove industrije na gospodarstvo 
���‡�’�—�„�Ž�‹�•�‡�� ���”�˜�ƒ�–�•�•�‡�� �—�� �•�‘�Œ�‡�•�� �•�—�� �‹�•�ˆ�‘�”�•�ƒ�–�‹�«�•�‡�� �—�•�Ž�—�‰�‡�� �˜�‡�©�� �•�ƒ�†�ƒ�� �˜�ƒ���ƒ�•�� �†�‹�‘��
�•�˜�‡�—�•�—�’�•�‘�‰�� �‹�œ�˜�‘�œ�ƒ�ä�� ���‘�†�”�æ�•�ƒ�� �‹�•�†�—�•�–�”�‹�Œ�‹�� �’�”�‘�‹�œ�˜�‘�†�•�Œ�‡�� �˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ�� �—�� �•�•�‹�•�Ž�—��
�‘�†�‰�‘�˜�ƒ�”�ƒ�Œ�—�©�‡�� �Ž�‡�‰�‹�•�Ž�ƒ�–�‹�˜�‡�á�� �•�‘�‰�—�©�•�‘�•�–�‹�� �ˆ�‹�•�ƒ�•�…�‹�”�ƒ�•�Œ�ƒ�á�� �•�ƒ�‘�� �‹�� �•�‘�‰�—�©�•�‘�•�–�‹��
obrazovanja i isti�…�ƒ�•�Œ�ƒ�� �˜�ƒ���•�‘�•�–�‹�� �‘�˜�‡�� �‹�•�†�—�•�–�”�‹�Œ�‡�� �•�‡�‘�’�Š�‘�†�•�ƒ�� �Œ�‡�� �œ�ƒ�� �•�Œ�‡�œ�‹�•�� �†�ƒ�Ž�Œ�•�Œ�‹��
razvoj. 
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Slika br. 2: Pregled prihoda kroz godine 

  
���”�˜�‹���•�‹�•�–�‡�•�ƒ�–�‹�œ�‹�”�ƒ�•�‹���—�˜�‹�†���—���•�–�ƒ�•�Œ�‡���‹�•�†�—�•�–�”�‹�Œ�‡���˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ���‘�•�‘�‰�—�©�‹�Ž�ƒ���Œ�‡���’�”�‘�Œ�‡�•�–�•�ƒ��
studija "Mapiranje kreativnih i kulturnih industrija u Republ ici Hrvatskoj", 
koju je 2015. izradio Ekonomski institut u Zagrebu [6]. Mapiranje je pokazalo 
�†�ƒ�� �Œ�‡�� �—�� ���”�˜�ƒ�–�•�•�‘�Œ�� �–�ƒ�†�ƒ�� �’�‘�•�Ž�‘�˜�ƒ�Ž�‘�� �†�‡�•�‡�–�ƒ�•�� �–�”�‰�‘�˜�ƒ�«�•�‹�Š�� �†�”�—�æ�–�ƒ�˜�ƒ�� �•�’�‡�…�‹�Œ�ƒ�Ž�‹�œ�‹�”�ƒ�•�‹�Š��
�œ�ƒ�� �’�”�‘�‹�œ�˜�‘�†�•�Œ�—�� �”�ƒ�«�—�•�ƒ�Ž�•�‹�Š igara �‹�� �˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ�á�� �•�‘�Œ�ƒ�� �•�—�� �˜�‡�©�‹�•�‘�•�� �‘�•�•�‘�˜�ƒ�•�ƒ�� �•�ƒ�‘��
mikro i m�ƒ�Ž�ƒ���’�‘�†�—�œ�‡�©�ƒ�ä 
  

 
Slika br. 3: Pokazatelji poslovanja dostupni u okviru studije "Mapiranje 

kreativnih i kulturnih industrija u Republici Hrvatskoj" 
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���ƒ�’�‹�”�ƒ�•�Œ�‡���Œ�‡���—�–�˜�”�†�‹�Ž�‘���‹���’�‘�•�ƒ�œ�ƒ�–�‡�Ž�Œ�‡���’�”�‘�•�Œ�‡�«�•�‹�Š���•�–�‘�’�ƒ���”�ƒ�•�–�ƒ���—���”�ƒ�œ�†�‘�„�Ž�Œ�—���‘�†���t�r�r�{�ä��
do 2013. (prema Poslovnoj Hrvatskoj), a prema kojima je [6]: 

�x �˜�‹�†�Ž�Œ�‹�˜���”�ƒ�•�–���„�”�‘�Œ�ƒ���œ�ƒ�’�‘�•�Ž�‡�•�‹�Š���‘�†���u�s�á�x�¨���‰�‘�†�‹�æ�•�Œ�‡�á 
�x �˜�‹�†�Ž�Œ�‹�˜���’�”�‘�•�Œ�‡�«�•�‹���”�ƒ�•�–���—�•�—�’�•�‹�Š���‰�‘�†�‹�æ�•�Œ�‹�Š���’�”�‹�Š�‘�†�ƒ���‘�†���w�r�á�v�¨���‰�‘�†�‹�æ�•�Œ�‡�á 
�x �‹�œ�˜�‘�œ���”�ƒ�•�–�ƒ�‘���œ�ƒ���’�”�‘�•�Œ�‡�«�•�‘���w�z�á�v�¨���‰�‘�†�‹�æ�•�Œ�‡�ä 

  
���� �‘�„�œ�‹�”�‘�•�� �•�ƒ�� �–�‘�� �†�ƒ�� �Œ�‡�� �•�ƒ�’�‹�”�ƒ�•�Œ�‡�� �”�ƒ�¯�‡�•�‘�� �•�ƒ�� �˜�”�Ž�‘�•�� �•�ƒ�Ž�‘�•�� �„�”�‘�Œ�—��poslovnih 
�•�—�„�Œ�‡�•�ƒ�–�ƒ�� �ƒ�’�•�‘�Ž�—�–�•�‹�� �‹�œ�•�‘�•�‹�� �’�”�‡�†�•�–�ƒ�˜�Ž�Œ�ƒ�Œ�—�� �’�‘�•�‡�æ�–�‘�� �•�ƒ�•�Œ�•�ƒ�˜�‡�� �’�‘�•�ƒ�œ�ƒ�–�‡�Ž�Œ�‡�á�� �†�‘�•��
�”�‡�Ž�ƒ�–�‹�˜�•�‡���•�–�‘�’�‡���’�”�—���ƒ�Œ�— bolji  �—�˜�‹�†���—���–�”�‡�•�†�‘�˜�‡���‹���•�”�‡�–�ƒ�•�Œ�ƒ�ä�����ƒ�•�‘���Œ�‡�����”�˜�ƒ�–�•�•�ƒ���˜�‡�©���—��
razdoblju 2009. - �t�r�s�u�ä�� �‹�•�ƒ�Ž�ƒ�� �˜�‹�æ�‡�•�–�”�—�•�‘�� �˜�‡�©�‡ rezultate u odnosu na svjetske 
stope rasta. 
  
���‘�†�”�æ�•�ƒ���‹�•�†�—�•�–�”�‹�Œ�‹���’�”�‘�‹�œ�˜�‘�†�•�Œ�‡���˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ���—���’�‘�†�”�—�«�Œ�—���‘�„�”�ƒ�œ�‘�˜�ƒ�•�Œ�ƒ 
 
���‘�˜�‹�Œ�‡�•�–�� �‹�� �–�”�ƒ�†�‹�…�‹�Œ�ƒ�� �˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ�� �•�‡���—�� �‘�–�’�”�‹�Ž�‹�•�‡�� �v�r�� �‰�‘�†�‹�•�ƒ�� �—�•�ƒ�œ�ƒ�†�ä�� ���•�†�—�•�–�”�‹�Œ�ƒ��
videoigara je u tih 40 godina narasla do takvih razmjera da danas po 
�‘�•�–�˜�ƒ�”�‡�•�‘�•�� �’�”�‘�•�‡�–�—�� �’�”�‡�•�ƒ�æ�—�Œ�‡�� �‘�•�–�˜�ƒ�”�‡�•�‹��promet industrij e filmova i glazbe 
�œ�ƒ�Œ�‡�†�•�‘�� ���y���ä�� ���‘�� �„�”�‘�Œ�—�� �—�•�Ž�Œ�—�«�‡�•�‹�Š�� �‘�•�‘�„�ƒ���� �—�� �’�‘�†�—�œ�‡�©�‹�•�ƒ�� �’�”�‘�‹�œ�˜�‘�¯�ƒ�«�‹�•�ƒ��
�˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ�� �‹�� �’�‘�� �„�”�‘�Œ�—�� �’�—�„�Ž�‹�•�‡�� ���‹�‰�”�ƒ�«�ƒ���á�� �’�”�‡�†�•�–�ƒ�˜�Ž�Œ�ƒ�� �•�ƒ�Œ�˜�‡�©�—�� �œ�ƒ�Œ�‡�†�•�‹�…�—�� �—��
�’�‘�†�”�—�«�Œ�—���‹�•�†�—�•�–�”�‹�Œ�‡���œ�ƒ�„�ƒ�˜�‡�ä�� 
 
���ƒ�œ�˜�‘�Œ���‘�˜�‡���‹�•�†�—�•�–�”�‹�Œ�‡���•�–�˜�‘�”�‹�‘�� �Œ�‡���•�’�‡�…�‹�ˆ�‹�«�ƒ�•�� �•�—�Ž�–�—�”�•�‹�� �‹�� �‡�•�‘�•�‘�•�•�•�‹�� �•�‘�•�–�‡�•�•�–�á���•�‘�Œ�‹��
je u posljednjih 20 godina postao predmetom interesa mnogih obrazovnih i 
�œ�•�ƒ�•�•�–�˜�‡�•�‹�Š���‹�•�•�–�‹�–�—�…�‹�Œ�ƒ���•�‘�Œ�‡���•�—���‹�Ž�‹���•�’�‡�…�‹�ˆ�‹�«�•�‘���‘�„�”�ƒ�œ�‘�˜�ƒ�Ž�‡���•�–�—�†�‡�•�–�‡���‹���’�‘�Ž�ƒ�œ�•�‹�•�‡���œ�ƒ��
�’�‘�†�”�—�«�Œ�‡���˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ�á���‹�Ž�‹���•�—���œ�ƒ�’�‘�«�‡�Ž�‡���•���’�”�‘�•�ƒ�–�”�ƒ�•�Œ�‡�•���’�‘�†�”�—�«�Œ�ƒ���˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ���•�”�‘�œ��
znanstveno-�ƒ�•�ƒ�Ž�‹�–�‹�«�•�‹���–�‡�‘�”�‹�Œ�•�•�‹���†�‹�•�•�—�”�•�ä�� 
 
���”�˜�ƒ�� �ˆ�—�•�•�…�‹�Œ�ƒ�� �‘�„�”�ƒ�œ�‘�˜�•�‹�Š�� �‹�•�•�–�‹�–�—�…�‹�Œ�ƒ�á�� �‘�•�ƒ�� �•�‘�Œ�ƒ�� �‹�•�ƒ�� �œ�ƒ�� �•�˜�”�Š�—�� �’�”�‡�•�‘�æ�‡�•�Œ�‡��
�•�’�‡�…�‹�ˆ�‹�«�•�‹�Š���œ�•�ƒ�•�Œ�ƒ���‹���˜�Œ�‡�æ�–�‹�•�ƒ���—���’�‘�†�”�—�«�Œ�—���˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ���–�‡���•�Ž�—���‹���•�ƒ�‘���’�‘�–�’�‘�”�ƒ���”�ƒ�•�–�—���‹��
razvo�Œ�—�� �‹�•�†�—�•�–�”�‹�Œ�‡�� �’�”�‹�’�”�‡�•�ƒ�Œ�—�©�‹�� �•�‘�˜�‹�� �•�ƒ�†�ƒ�”�� �œ�ƒ�� �„�—�†�—�©�—�� �’�”�‘�ˆ�‡�•�‹�Œ�—�á�� �œ�ƒ�’�‘�«�‡�Ž�ƒ�� �Œ�‡��
�’�‘�«�‡�–�•�‘�•�� �t�r�r�r-�–�‹�Š�� �•�ƒ�� �•�Œ�‡�˜�‡�”�•�‘�ƒ�•�‡�”�‹�«�•�‹�•�� �ˆ�ƒ�•�—�Ž�–�‡�–�‹�•�ƒ�á�� �ƒ�� �‰�‘�–�‘�˜�‘�� �†�‡�•�‡�– godina 
kasnije i na europskim [8] . 
 
���ƒ�˜�Ž�Œ�‡�•�Œ�‡���’�‘�†�”�—�«�Œ�‡�•�� �˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ���•�”�‘�œ���œ�•�ƒ�•�•�–�˜�‡�•�‹�� �‹�� �‹�•�–�”�ƒ���‹�˜�ƒ�«�•�‹�� �”�ƒ�†���œ�ƒ�’�‘�«�‡�Ž�‘�� �Œ�‡��
�•�‡�æ�–o ranije �� krajem 1990-�–�‹�Š���‰�‘�†�‹�•�ƒ�á���ƒ�•�‰�ƒ���•�ƒ�•�‘�•���‹�•�–�”�ƒ���‹�˜�ƒ�«�ƒ���‹���œ�•�ƒ�•�•�–�˜�‡�•�‹�•�ƒ��
�†�”�—�‰�‹�Š�� �’�‘�†�”�—�«�Œ�ƒ�� �—�� �”�ƒ�œ�Ž�‹�«�‹�–�‹�•�� �ƒ�•�’�‡�•�–�‹�•�ƒ�� �’�‘�†�”�—�«�Œ�ƒ�� �˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ�á�� �«�‹�•�‡�� �•�—��
�‘�†�‰�‘�˜�ƒ�”�ƒ�Ž�‹���•�ƒ���æ�‹�”�‹���’�”�‘�ˆ�‡�•�‹�‘�•�ƒ�Ž�•�‹���‹���Œ�ƒ�˜�•�‹���‹�•�–�‡�”�‡�•�á���‘�†�•�‘�•�•�‘���’�‘�–�”�‡�„�—���†�ƒ���•�‡���ˆ�‡�•�‘�•�‡�•��
igranja videoigara znanstveno obradi [9].  
 
Obrazovanje i industrija videoigara u Republici Hrvatskoj tek su nedavno 
�’�”�‡�’�‘�œ�•�ƒ�Ž�‹�� �’�‘�–�”�‡�„�—�� �‹�� �•�—���•�‘�•�–�� �’�‘�˜�‡�œ�‹�˜�ƒ�•�Œ�ƒ�� �•�ƒ�•�‘�� �„�‹�� �•�‡�� �’�”�‘�•�‹�•�Ž�‹�‘�� �•�‘�†�ƒ�Ž�‹�–�‡�–��
�•�–�˜�ƒ�”�ƒ�•�Œ�ƒ�� �•�ƒ�’�ƒ�…�‹�–�‡�–�ƒ�� �œ�ƒ�� �’�”�‘�˜�‘�¯�‡�•�Œ�‡�� �‘�„�”�ƒ�œ�‘�˜�•�‹�Š�� �’�”�‘�‰�”�ƒ�•�ƒ�� �•�‘�Œ�‹�� �„�‹�� �’�‘�†�”���ƒ�Ž�‹�� �‹��
�‘�†�”���ƒ�Ž�‹���–�”�‡�•�†�‘�˜�‡���”�ƒ�•�–�ƒ��ove industrije.  
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���� ���”�˜�ƒ�–�•�•�‘�Œ�� �•�‡�� �Œ�‡�� �†�‘�•�‡�†�ƒ�˜�•�‘�� �„�‹�Ž�‘�� �•�‘�‰�—�©�‡�� �‘�„�”�ƒ�œ�‘�˜�ƒ�–�‹�� �—�� �’�‘�†�”�—�«�Œ�—�� �”�ƒ�œ�˜�‘�Œ�ƒ��
videoigara �’�—�–�‡�•�� �•�’�‡�…�‹�Œ�ƒ�Ž�‹�•�–�‹�«�•�‹�Š�� �–�‡�«�ƒ�Œ�‡�˜�ƒ�� �—�� �’�”�‹�˜�ƒ�–�•�‘�Œ�� �ƒ�•�ƒ�†�‡�•�‹�Œ�‹�� ���ƒ�…�Š�‹�•�ƒ i na 
�˜�‹�•�‘�•�‘�•�� �—�«�‹�Ž�‹�æ�–�—�� ���Ž�‰�‡�„�”�ƒ�� �•�‘�Œ�‡�� �’�”�‘�˜�‘�†�‹�� �•�–�”�—�«�•�‹�� �•�’�‡�…�‹�Œ�ƒ�Ž�‹�•�–�‹�«�•�‹�� �†�‹�’�Ž�‘�•�•�•�‹�� �•�–�—�†�‹�Œ��
���ƒ�œ�˜�‘�Œ���”�ƒ�«�—�•�ƒ�Ž�•�‹h igara. ���‘�á���–�‹�Œ�‡�•�‘�•���t�r�s�z�ä���˜�‹�æ�‡���‹�•�‹�…�‹�Œ�ƒ�–�‘�”�ƒ���’�‘�«�‡�Ž�‘���Œ�‡���”�ƒ�œ�•�‹�æ�Ž�Œ�ƒ�–�‹��
�‘�� �’�‘�–�”�‡�„�‹�� �—�˜�‘�¯�‡�•�Œ�ƒ�� �†�‘�†�ƒ�–�•�‹�Š�� �•�‘�‰�—�©�•�‘�•�–�‹�� �‘�„�”�ƒ�œ�‘�˜�ƒ�•�Œ�ƒ�� �—�� �’�‘�†�”�—�«�Œ�—�� �”�ƒ�œ�˜�‘�Œ�ƒ��
videoigara.  
  
Slijedom navedenog, �–�‹�Œ�‡�•�‘�•�� �t�r�s�z�ä�� �’�‘�«�‡�‘�� �Œ�‡�� �”�ƒ�†�� �•�ƒ�� �•�”�‡�†�•�Œ�‘�æ�•�‘�Ž�•�•�‘�•��
�«�‡�–�˜�‡�”�‘�‰�‘�†�‹�æ�•�Œ�‡�•�� �‘�„�”�ƒ�œ�‘�˜�•�‘�•�� �’�”�‘�‰�”�ƒ�•�—�� �6���‡�Š�•�‹�«�ƒ�”�� �œ�ƒ�� �”�ƒ�œ�˜�‘�Œ��videoigara". 
���•�‹�…�‹�Œ�ƒ�–�‹�˜�—�� �œ�ƒ�� �‹�œ�”�ƒ�†�—�� �‘�˜�‘�‰�� �•�”�‡�†�•�Œ�‘�æ�•�‘�Ž�•�•�‘�‰�� �’�”�‘�‰�”�ƒ�•�ƒ�� �†�ƒ�Ž�ƒ�� �Œ�‡�� ���‹�•�ƒ�«�•�‘-
�•�‘�•�Ž�ƒ�˜�ƒ�«�•�ƒ�� ���—�’�ƒ�•�‹�Œ�ƒ�� �‹�� ���ƒ�œ�˜�‘�Œ�•�ƒ�� �ƒ�‰�‡�•�…�‹�Œ�ƒ�� ���‹�•�ƒ�«�•�‘-�•�‘�•�Ž�ƒ�˜�ƒ�«�•�‡�� ���—�’�ƒ�•�‹�Œ�‡���� 
SiMoRa, a projekt izrade samog obrazovnog programa vodio je doc. dr. sc. 
Mario Konecki. ���„�”�ƒ�œ�‘�˜�•�‹���’�”�‘�‰�”�ƒ�•���6���‡�Š�•�‹�«�ƒ�”���œ�ƒ���”�ƒ�œ�˜�‘�Œ���˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ�6���‹�œ�”�ƒ�¯�‡�•���Œ�‡��
�—�� �‘�•�˜�‹�”�—�� ���ƒ�„�‘�”�ƒ�–�‘�”�‹�Œ�ƒ�� �œ�ƒ�� �†�‹�œ�ƒ�Œ�•�� �’�”�‘�‰�”�ƒ�•�•�•�‹�Š�� �•�—�«�‡�Ž�Œ�ƒ�á�� �‹�•�–�‡�”�•�‡�–�•�•�‡�� �•�‡�”�˜�‹�•�‡�� �‹��
�˜�‹�†�‡�‘�‹�‰�”�‡�� �•�‘�Œ�‹�� �†�Œ�‡�Ž�—�Œ�‡�� �•�ƒ�� �	�ƒ�•�—�Ž�–�‡�–�—�� �‘�”�‰�ƒ�•�‹�œ�ƒ�…�‹�Œ�‡�� �‹�� �‹�•�ˆ�‘�”�•�ƒ�–�‹�•�‡�� ���˜�‡�—�«�‹�Ž�‹�æ�–�ƒ�� �—��
���ƒ�‰�”�‡�„�—�á���—���•�—�”�ƒ�†�•�Œ�‹���•�ƒ���•�–�”�—�«�•�Œ�ƒ�…�‹�•�ƒ���‹�œ���Œ�ƒ�˜nog i privatnog sektora.  
  
���”�‡�†�•�Œ�‘�æ�•�‘�Ž�•�•�‹���‘�„�”�ƒ�œ�‘�˜�•�‹���’�”�‘�‰�”�ƒ�•���6���‡�Š�•�‹�«�ƒ�”���œ�ƒ���”�ƒ�œ�˜�‘�Œ���˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ�6���†�‘�˜�”�æ�‡�•���Œ�‡��
tijekom 2019. i odobren od strane Ministarstva, znanosti i obrazovanja kao 
eksperimentalni program 2. svibnja 2019. 
  
���•�•�’�‡�”�‹�•�‡�•�–�ƒ�Ž�•�‹���•�”�‡�†�•�Œ�‘�æ�•�‘�Ž�•�•�‹���’�”�‘�‰�”�ƒ�•���’�‘�«�‡�‘���•�‡���’�”�‘�˜�‘�†�‹�–�‹���—���æ�•�‘�Ž�•�•�‘�Œ���‰�‘�†�‹�•�‹��
�t�r�s�{�ä���t�r�t�r�ä���—�����‡�Š�•�‹�«�•�‘�Œ���æ�•�‘�Ž�‹�����‹�•�ƒ�•�á���ƒ���‹�•�–�‡�”�‡�•���œ�ƒ���—�’�‹�•���Œ�‡���„�‹�‘���˜�‹�æ�‡�•�–�”�—�•�‘���˜�‡�©�‹���‘�†��
�„�”�‘�Œ�ƒ���—�«�‡�•�‹�•�ƒ���•�‘�Œ�‡���Œ�‡���„�‹�Ž�‘���•�‘�‰�—�©�‡���’�”�‹�•�‹�–�‹�ä 
  
�����’�”�˜�‘�Œ���’�‘�Ž�‘�˜�‹�•�‹���t�r�s�{�ä���œ�ƒ�’�‘�«�‡�‘���Œ�‡���”�ƒ�†���•�ƒ���‹�œ�”�ƒ�†�‹���•�–�—�†�‹�Œ�•�•�‘�‰���’�”�‘�‰�”�ƒ�•�ƒ���œ�ƒ���”�ƒ�œ�˜�‘�Œ��
videoigara u okviru projekta Hrvatskog kvalifikacijskog okvira (HKO) naziva 
Edu4Games �� Izrada standarda zanimanja i kvalifikacija te novih studijskih 
�’�”�‘�‰�”�ƒ�•�ƒ�� �œ�ƒ�� �’�‘�†�”�—�«�Œ�‡�� �†�‹�œ�ƒ�Œ�•�ƒ�� �‹�� �”�ƒ�œ�˜�‘�Œ�ƒ�� �˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ�ä�� ���”�‘�Œ�‡�•�–�� �Œ�‡�� �ˆ�‹�•�ƒ�•�…�‹�”�ƒ�•�� �Œ�‡�� �‹�œ��
Europskog socijalnog fonda (ESF).  
 
Nositelj projekta je Akademija dramske umjetnosti, a partneri na projektu su 
Akademija likovnih umjetnosti, Arhitektonski fakultet �� Studij dizajna, 
�	�ƒ�•�—�Ž�–�‡�–�� �‡�Ž�‡�•�–�”�‘�–�‡�Š�•�‹�•�‡�� �‹�� �”�ƒ�«�—�•�ƒ�”�•�–�˜�ƒ�� �‹�� �	�ƒ�•�—�Ž�–�‡�–�� �‘�”�‰�ƒ�•�‹�œ�ƒ�…�‹�Œ�‡�� �‹�� �‹�•�ˆ�‘�”�•�ƒ�–�‹�•�‡�ä��
Voditelj projekta je prodekan �œ�ƒ�� �•�‡�¯�—�•�ƒ�”�‘�†�•�—�á�� �•�‡�¯�—�ˆ�ƒ�•�—�Ž�–�‡�–�•�•�—�� �‹��
�•�‡�¯�—�•�˜�‡�—�«�‹�Ž�‹�æ�•�—���•�—�”�ƒ�†�•�Œ�—�����•�ƒ�†�‡�•�‹�Œ�‡���†�”�ƒ�•�•�•�‡���—�•�Œ�‡�–�•�‘�•�–�‹���‹�œ�˜�ä���’�”�‘�ˆ�ä���ƒ�”�–�ä�����ƒ�˜�‘�”��
�e�˜�ƒ�‹�©�ä 
  
Cilj projekta Edu4Games je razvoj novog diplomskog studijskog programa 
�•�ƒ�œ�‹�˜�ƒ�� �6���‹�œ�ƒ�Œ�•�� �‹�� �”�ƒ�œ�˜�‘�Œ�� �˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ�6�� �•�� �«�‡�–�‹�”�‹�� �—�•�•�Œ�‡�”�‡�•�Œ�ƒ�� �‹�� �«�‡�–�‹�”�‹�� �’rograma 
�…�Œ�‡�Ž�‘���‹�˜�‘�–�•�‘�‰�� �—�«�‡�•�Œ�ƒ�ã�� �†�‹�œ�ƒ�Œ�•�‡�”�� �˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ�á�� �’�”�‘�‰�”�ƒ�•�‡�”�� �˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ�á�� �’�”�‘�†�—�…�‡�•�–��
videoigara i umjetnik videoigara. Projekt okuplja mnoge nastavnike i 
�”�‡�•�‘�•�‹�”�ƒ�•�‡���•�–�”�—�«�•�Œ�ƒ�•�‡�� �‹�œ�� �’�‘�†�”�—�«�Œ�ƒ�� �”�ƒ�œ�˜�‘�Œ�ƒ�� �˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ�� �•�‘�Œ�‹���©�‡���„�‹�–�‹�� �œ�ƒ�†�—���‡�•�‹�� �œ�ƒ��
�’�‘�Œ�‡�†�‹�•�ƒ���’�‘�†�”�—�«�Œ�ƒ���•�‘�˜�‘�‰���•�–�—�†�‹�Œ�•�•�‘�‰���’�”�‘�‰�”�ƒ�•�ƒ�ä�����”�‡�†�˜�‹�¯�‡�•�‘���–�”�ƒ�Œ�ƒ�•�Œ�‡���’�”�‘�Œ�‡�•�–�ƒ���Œ�‡��
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�u�x���•�Œ�‡�•�‡�…�‹�á���•�ƒ�•�‘�•�� �«�‡�‰�ƒ���„�‹���•�–�—�†�‡�•�–�‹�•�ƒ���–�”�‡�„�ƒ�Ž�‘���„�‹�–�‹�� �‘�•�‘�‰�—�©�‡�•�‘�� �‹�� �˜�‹�•�‘�•�‘�æ�•�‘�Ž�•�•�‘��
�‘�„�”�ƒ�œ�‘�˜�ƒ�•�Œ�‡���—���’�‘�†�”�—�«�Œ�—���˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ�ä 
  
���� �•�˜�”�Š�—�� �’�‘�†�”�æ�•�‡�� �’�‘�†�—�œ�‡�–�•�‹�«�•�‹�•�� �ƒ�•�–�‹�˜�•�‘�•�–�‹�•�ƒ�� �—�� �’�‘�†�”�—�«�Œ�—�� �”�ƒ�œ�˜�‘�Œ�ƒ�� �˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ��
osnovan je i �’�‘�†�—�œ�‡�–�•�‹�«�•�‹�� �‹�•�•�—�„�ƒ�–�‘�”�� ������������ �—�� ���‘�˜�•�•�‘�Œ�� ���s�r���� �•�‘�Œ�‹�� �•�Ž�ƒ�†�‹�•��
poduzetnicima uz uredske i poslovne prostore nudi i financijsku potporu, kao i 
�•�‘�•�’�Ž�‡�–�•�—�� �–�‡�Š�•�‘�Ž�‘�æ�•�—�� �‹�•�ˆ�”�ƒ�•�–�”�—�•�–�—�”�—�� �‹�� �‘�’�”�‡�•�—�� �’�‘�–�”�‡�„�•�—�� �œ�ƒ�� �”�ƒ�œ�˜�‘�Œ�� �•�‘�˜�‹�Š�� �‹��
�•�‘�•�•�—�”�‡�•�–�•�‹�Š���’�”�‘�‹�œ�˜�‘�†�ƒ���—���’�‘�†�”�—�«�Œ�—���˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ�ä 
  
T�”�‡�•�†�‘�˜�‹���‘�„�”�ƒ�œ�‘�˜�ƒ�•�Œ�ƒ���—���’�‘�†�”�—�«�Œ�—���”�ƒ�œ�˜�‘�Œ�ƒ���˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ 
  
���ƒ�•�‘�•�� �‰�‘�–�‘�˜�‘�� �t�r�� �‰�‘�†�‹�•�ƒ�� �’�”�‘�˜�‘�¯�‡�•�Œ�ƒ�� �”�ƒ�œ�Ž�‹�«�‹�–�‹�Š�� �•�‘�†�ƒ�Ž�‹�–�‡�–�ƒ�� �‘�„�”�ƒ�œ�‘�˜�ƒ�•�Œ�ƒ�á��
�‘�„�”�ƒ�œ�‘�˜�•�‹�Š�� �ˆ�‘�”�•�ƒ�–�ƒ�� �‹�� �’�”�‘�‰�”�ƒ�•�ƒ�á�� �’�”�‹�Ž�ƒ�‰�‘�¯�ƒ�˜�ƒ�•�‹�Š�� �„�”�œ�‘�•�� �”�ƒ�•�–�—�� �‹�� �”�ƒ�œ�˜�‘�Œ�—��
�‹�•�†�—�•�–�”�‹�Œ�‡�� �˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ�� �•�‘�Œ�ƒ�� �Œ�‡�� �‹�œ�ƒ�æ�Ž�ƒ�� �‹�œ�� �‘�•�˜�‹�”�ƒ�� �‹�•�†�—�•�–�”�‹�Œ�‡�� �œ�ƒ�„�ƒ�˜�‡�� �‹�� �—�æ�Ž�ƒ�� �—��
�•�ƒ�Œ�”�ƒ�œ�Ž�‹�«�‹�–�‹�Œ�‡�� �‰�”�ƒ�•�‡�� �Ž�Œ�—�†�•�•�‘�‰�� �†�Œ�‡�Ž�‘�˜�ƒ�•�Œ�ƒ�á�� �‘�„�”�ƒ�œ�‘�˜�ƒ�•�Œ�‡�� �—�� �’�‘�†�”�—�«�Œ�—�� �˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ��
�†�ƒ�•�ƒ�•�� �œ�ƒ�Š�–�Œ�‡�˜�ƒ�� �‹�•�–�‡�”�†�‹�•�…�‹�’�Ž�‹�•�ƒ�”�•�‘�•�–�� �‹�� �–�‡�•�ƒ�–�•�•�—�� �æ�‹�”�‹�•�—�� �—�� �œ�•�ƒ�•�•�–�˜�‡�•�‘�•�á��
kulturnom i ekonomskom kontekstu.  
 
���•�•�ƒ�� �•�’�‡�…�‹�Œ�ƒ�Ž�‹�œ�ƒ�…�‹�Œ�ƒ�� �—�� �•�•�‹�•�Ž�—�� �‘�„�”�ƒ�œ�‘�˜�ƒ�•�Œ�ƒ�� �œ�ƒ�� �•�’�‡�…�‹�ˆ�‹�«�•�‡�� �’�‘�•�Ž�‘�˜�‡�� �—�•�—�–�ƒ�”��
�’�‘�†�”�—�«�Œ�ƒ�� �˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ�á�� �—�œ�� �•�˜�‡�� �‹�œ�ƒ�œ�‘�˜�‡�� �•�‘�Œ�‡�� �–�”���‹�æ�–�‡��rada danas stavlja pred 
�•�–�—�†�‡�•�–�‡�� �•�‘�Œ�‹�� �œ�ƒ�˜�”�æ�‡�� �•�˜�‘�Œ�‡�� �˜�‹�•�‘�•�‘�æ�•�‘�Ž�•�•�‘�� �‘�„�”�ƒ�œ�‘�˜�ƒ�•�Œ�‡�á�� �˜�‹�æ�‡�� �•�‡�� �†�ƒ�Œ�‡�� �†�‘�„�”�‡��
�”�‡�œ�—�Ž�–�ƒ�–�‡���•�‹���•���‰�Ž�‡�†�‹�æ�–�ƒ���•�–�—�†�‡�•�ƒ�–�ƒ���•�‹���•���‰�Ž�‡�†�‹�æ�–�ƒ���’�‘�•�Ž�‘�†�ƒ�˜�ƒ�…�ƒ�����s�s���ä�� 
 
���Ž�—�•�•�‹�� �•�� �—�•�•�‘�� �•�’�‡�…�‹�Œ�ƒ�Ž�‹�œ�‹�”�ƒ�•�‹�•�� �œ�•�ƒ�•�Œ�‹�•�ƒ�� �‹�� �˜�Œ�‡�æ�–�‹�•�ƒ�•�ƒ�� �–�‡�æ�•�‘�� �•�‹�Œ�‡�•�Œ�ƒ�Œ�—�� �”�ƒ�†�•�ƒ��
mjesta u trenutk�—�� �’�”�‘�ˆ�‡�•�‹�‘�•�ƒ�Ž�•�‘�‰�� �œ�ƒ�•�‹�©�‡�•�Œ�ƒ�á�� �†�‘�•�� �’�‘�•�Ž�‘�†�ƒ�˜�…�‹�� �«�‡�•�–�‘�� �‹�•�ƒ�Œ�—��
�’�‘�–�”�‡�„�—�� �œ�ƒ�� �†�Œ�‡�Ž�ƒ�–�•�‹�…�‹�•�ƒ�� �”�ƒ�œ�Ž�‹�«�‹�–�‹�Š�� �œ�•�ƒ�•�Œ�ƒ�á�� �—�œ�� �’�‘�•�‘�©�� �•�‘�Œ�‹�Š�� �•�‘�‰�—�� �‘�„�ƒ�˜�Ž�Œ�ƒ�–�‹��
�”�ƒ�œ�Ž�‹�«�‹�–�‡�� �’�‘�•�Ž�‘�˜�‡�� �—�•�—�–�ƒ�”�� �’�‘�†�—�œ�‡�©�ƒ�� �‹�� �•�˜�ƒ�Ž�‹�–�‡�–�•�‹�Œ�‡�� �•�‘�•�—�•�‹�…�‹�”�ƒ�–�‹�� �—�•�—�–�ƒ�”��
projektnog tima.  
 
���ƒ�•�ƒ�æ�•�Œ�‹�� �•�–�—�†�‹�Œ�•�•�‹�� �’�”�‘�‰�”�ƒ�•�‹���—���’�‘�†�”�—�«�Œ�—���˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ�� �•�‘�”�ƒ�Œ�—���‘�„�”�ƒ�œ�‘�˜�ƒ�–�‹�� �„�—�†�—�©�‡��
�’�”�‘�ˆ�‡�•�‹�‘�•�ƒ�Ž�…�‡�� �•�‘�Œ�‹�� �©�‡�� �„�‹�–�‹�� �’�”�‹�’�”�‡�•�Ž�Œ�‡�•�‹�� �œ�ƒ�� �”�ƒ�†�� �•�‘�†�� �’�‘�•�Ž�‘�†�ƒ�˜�ƒ�…�ƒ�á�� �ƒ�Ž�‹�� �•�‘�Œ�‹�� �©�‡�� �‹�•�–�‘��
�–�ƒ�•�‘�� �„�‹�–�‹�� �•�’�‘�•�‘�„�•�‹�� �‹�� �‘�•�•�‹�˜�ƒ�–�‹�� �˜�Ž�ƒ�•�–�‹�–�ƒ�� �’�‘�†�—�œ�‡�©�ƒ�á�� �˜�‘�†�‹�–�‹�� �˜�Ž�ƒ�•�–�‹�–�‡�� �’�”�‘�Œ�‡�•�–�‡�� �‹��
�œ�ƒ�’�‘�æ�Ž�Œ�ƒ�˜�ƒ�–�‹���–�‡���•�—�†�Œ�‡�Ž�‘�˜�ƒ�–�‹���—���’�‘�•�Ž�‘�˜�‹�•�ƒ���‹���’�”�‘�Œ�‡�•�–�‹�•�ƒ���—���†�”�—�‰�‹�•���’�‘�†�”�—�«�Œ�‹�•�ƒ�ä�� 
 
���•�–�”�ƒ���‹�˜�ƒ�•�Œ�‡�� �������
��-e (Higher Education Video Game Alliance - �—�†�”�—���‡�•�Œ�‡��
�˜�‹�•�‘�•�‘�æ�•�‘�Ž�•�•�‹�Š�� �—�•�–�ƒ�•�‘�˜�ƒ�� �•�‘�Œ�‡�� �‹�œ�˜�‘�†�‡�� �•�–�—�†�‹�Œ�•�•�‡�� �’�”�‘�‰�”�ƒ�•�‡�� �œ�ƒ�� �’�‘�†�”�—�«�Œ�‡��
�˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ���� �‹�œ�� �t�r�s�{�ä�� ���s�t���� �—�•�ƒ�œ�—�Œ�‡�� �•�ƒ�� �«�‹�•�Œ�‡�•�‹�…�—�� �•�ƒ�•�‘�� �˜�‹�æ�‡�� �‘�†�� �–�”�‡�©�‹�•�‡��
�†�‹�’�Ž�‘�•�‹�”�ƒ�•�‹�Š�� �•�–�—�†�‡�•�ƒ�–�ƒ�� �•�‘�Œ�‹�� �•�—�� �œ�ƒ�˜�”�æ�‹�Ž�‹�� �•�–�—�†�‹�Œ�•�•�‡�� �’�”�‘�‰�”�ƒ�•�‡�� �‹�œ�� �’�‘�†�”�—�«�Œ�ƒ��
industrije videoigara radno mjesto pronalazi u drugim industrijama. 
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Slika br. 4: Druge industrije �—���•�‘�Œ�‹�•�ƒ���•�–�—�†�‡�•�–�‹���•�–�—�†�‹�Œ�•�•�‹�Š���’�”�‘�‰�”�ƒ�•�ƒ���—���’�‘�†�”�—�«�Œ�—��

videoigara pronalaze posao 
 
���ƒ�•�‹�•�Ž�Œ�‹�˜�� �’�‘�†�ƒ�–�ƒ�•�� �•�‘�Œ�‹�� �•�‡�� �‹�•�–�‹�«�‡�� �—�� �–�ƒ�„�Ž�‹�…�‹��prikazanoj na slici 4 je da 30% 
�•�–�—�†�‡�•�ƒ�–�ƒ�� �•�‘�Œ�‹�� �•�—�� �œ�ƒ�˜�”�æ�‹�Ž�‹�� �•�–�—�†�‹�Œ�•�•�‹�� �’�”�‘�‰�”�ƒ�•�� �—�� �’�‘�†�”�—�«�Œ�—�� �˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ�� �’�‘�•�ƒ�‘��
pronalazi u obrazovanju - �æ�–�‘�� �Œ�‡�� �•�� �‘�„�œ�‹�”�‘�•�� �•�ƒ�� �•�˜�ƒ�•�‹�•�� �†�ƒ�•�‘�•�� �•�˜�‡�� �˜�‡�©�‹�� �„�”�‘�Œ��
�•�‘�˜�‹�Š�� �‘�„�”�ƒ�œ�‘�˜�•�‹�Š�� �‹�•�•�–�‹�–�—�…�‹�Œ�ƒ�� �‹�� �’�”�‘�‰�”�ƒ�•�ƒ�� �”�ƒ�œ�—�•�Ž�Œ�‹�˜�‘�á�� �•�‘�� �‹�•�–�‘�� �–�ƒ�•�‘�� �—�’�—�©�—�Œ�‡�� �•�ƒ��
nu���•�‘�•�–���’�”�‹�’�”�‡�•�‡���•�–�—�†�‡�•�ƒ�–�ƒ���‹���œ�ƒ���–�—���˜�”�•�–�—���’�‘�•�Ž�‘�˜�ƒ�ä 
 
Anketa HEVGA-e iz 2014. �� 2015. [13] daje pregled ukupno 240 kolegija koji se 
�‹�œ�˜�‘�†�‡���—���•�•�Ž�‘�’�—���t�{���•�–�—�†�‹�Œ�•�•�‹�Š���’�”�‘�‰�”�ƒ�•�ƒ���‹�œ���’�‘�†�”�—�«�Œ�ƒ���˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ���•�ƒ���ˆ�ƒ�•�—�Ž�–�‡�–�‹�•�ƒ��
�«�Ž�ƒ�•�‘�˜�‹�•�ƒ�� �������
��-e ���s�v���á�� �†�‘�•�� �”�ƒ�•�‹�Œ�‡�� �•�’�‘�•�‡�•�—�–�‘�� �‹�•�–�”�ƒ���‹vanje iz 2019. navodi 
�•�‘�Ž�‡�‰�‹�Œ�‡�� �’�”�‡�•�ƒ�� �„�”�‘�Œ�—�� �œ�ƒ�˜�”�æ�‡�•�‹�Š�� �•�–�—�†�‡�•�ƒ�–�ƒ�� �•�‘�Œ�‹�� �•�—�� �‹�•�–�‡�� �‘�†�•�Ž�—�æ�ƒ�Ž�‹�� �–�‹�Œ�‡�•�‘�•��
studiranja.  
 
���‘�’�‹�•�� �•�‘�Ž�‡�‰�‹�Œ�ƒ�� �—�� �–�ƒ�„�Ž�‹�…�‹�� �Œ�ƒ�•�•�‘�� �—�’�—�©�—�Œ�‡�� �•�ƒ�� �’�‘�†�”�—�«�Œ�ƒ�� �—�� �•�‘�Œ�‹�•�ƒ�� �•�—�� �•�–�—�†�‡�•�–�‹�� �•�–�‡�•�Ž�‹��
�†�‘�†�ƒ�–�•�ƒ�� �œ�•�ƒ�•�Œ�ƒ�� �‹�� �˜�Œ�‡�æ�–�‹�•�‡�� �œ�ƒ�� �”�ƒ�†�á�� �—�œ���•�’�‡�…�‹�Œ�ƒ�Ž�‹�•�–�‹�«�•�ƒ�� �œ�•�ƒ�•�Œ�ƒ�� �˜�‡�œ�ƒ�•�ƒ��za �’�‘�†�”�—�«�Œ�‡��
videoigara - ���‰�”�‡�� �‹�� �†�”�—�æ�–�˜�‘�á�� ���•�–�”�ƒ���‹�˜�ƒ�•�Œ�‡�� �—�� �’�‘�†�”�—�«�Œ�—�� �˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ�á�� ���•�–�‡�”�ƒ�•�–�‹�˜�•�‘��
�’�”�‹�’�‘�˜�‹�Œ�‡�†�ƒ�•�Œ�‡�� ���� ���”�‡�ƒ�–�‹�˜�•�‘�� �’�‹�•�ƒ�•�Œ�‡�á�� ���‰�”�‡�� �‹�� �—�«�‡�•�Œ�‡�á�� ���‡�”�‹�‘�—�•�� �‰�ƒ�•�‹�•�‰�á�� ���‰�”�‹�ˆ�‹�•�ƒ�…�‹�Œ�ƒ��
itd. 
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���Ž�‹�•�ƒ���„�”�ä���{�ã�����‘�Ž�‡�‰�‹�Œ�‹���•�–�—�†�‹�Œ�•�•�‹�Š���’�”�‘�‰�”�ƒ�•�ƒ���•�‘�Œ�‡���•�—���•�Ž�—�æ�ƒ�Ž�‹���•�–�—�†�‡�•�–�‹���•�–�—�†�‹�Œ�•�•�‹�Š��

p�”�‘�‰�”�ƒ�•�ƒ���—���’�‘�†�”�—�«�Œ�—���˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ�á���’�”�‡�•�ƒ���„�”�‘�Œ�—���ƒ�•�•�‡�–�‹�”�ƒ�•�‹�Š���•�–�—�†�‡�•�ƒ�–�ƒ���•�‘�Œ�‹���•�—��
�’�‘�Œ�‡�†�‹�•�‹���•�‘�Ž�‡�‰�‹�Œ���‘�†�•�Ž�—�æ�ƒ�Ž�‹ 

 
���•�–�—�ƒ�Ž�•�‹�� �–�”�‡�•�†�� �‘�„�”�ƒ�œ�‘�˜�ƒ�•�Œ�ƒ�� �—�� �’�‘�†�”�—�«�Œ�—�� �˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ�� �•�—�� �•�–�—�†�‹�Œ�•�•�‹�� �’�”�‘�‰�”�ƒ�•�‹�� �—��
�‘�•�˜�‹�”�—���•�‘�Œ�‹�Š���•�‡���˜�‹�†�‡�‘�‹�‰�”�‡���•�‡���’�”�‘�•�ƒ�–�”�ƒ�Œ�—���•�ƒ�•�‘���•�ƒ�‘���‘�„�Ž�‹�•���œ�ƒ�„�ƒ�˜�‡�á���˜�‡�©���•�ƒ�‘���•�‡�†�‹�Œ��
koji �•�˜�‘�Œ�—�� �’�”�‹�•�Œ�‡�•�—�� �‹�� �ˆ�—�•�•�…�‹�Œ�—�� �•�‘���‡�� �‹�•�ƒ�–�‹�� �—�� �•�ƒ�Œ�”�ƒ�œ�Ž�‹�«�‹�–�‹�Œ�‹�•�� �’�‘�†�”�—�«�Œ�‹�•�ƒ�� �‹��
�ƒ�•�–�‹�˜�•�‘�•�–�‹�•�ƒ���†�”�—�æ�–�˜�ƒ�ä 
 
���ƒ�•�Ž�Œ�—�«�ƒ�• 
  
���•�†�—�•�–�”�‹�Œ�ƒ�� �’�”�‘�‹�œ�˜�‘�†�•�Œ�‡�� �”�ƒ�«�—�•�ƒ�Ž�•�‹�Š�� �‹�‰�ƒ�”�ƒ�� �’�”�‡�†�•�–�ƒ�˜�Ž�Œ�ƒ�� �˜�ƒ���ƒ�•�� �•�‡�‰�•�‡�•�–�� �•�˜�Œ�‡�–�•�•�‘�‰��
gospodarstva, ali isto tako i hrvatskog gospodarstva. U Republici Hrvatskoj 
�‹�•�†�—�•�–�”�‹�Œ�ƒ�� �’�”�‘�‹�œ�˜�‘�†�•�Œ�‡�� �˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ�� �”�ƒ�•�–�‡�� �‹�� �‹�•�ƒ�� �’�‘�–�‡�•�…�‹�Œ�ƒ�Ž�� �’�‘�•�–�ƒ�–�‹�� �œ�•�ƒ�«�ƒ�Œ�ƒ�•�� �†�‹�‘��
sveukupnog izvoza Republike Hrvatske.  
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Da bi se navedeno moglo ostvariti potrebno je stvoriti adekvatan zakonski 
�‘�•�˜�‹�”���‹���‘�•�‹�‰�—�”�ƒ�–�‹���‘�†�‰�‘�˜�ƒ�”�ƒ�Œ�—�©�—���’�‘�–�’�‘�”�—���”�ƒ�œ�˜�‘�Œ�—���•�ƒ�’�ƒ�…�‹�–�‡�–�ƒ�á���ƒ���˜�ƒ���•�‘���Œ�‡���’�‘�•�—�†�‹�–�‹���‹��
�ƒ�†�‡�•�˜�ƒ�–�•�‡�� �•�‘�†�‡�Ž�‡�� �ˆ�‹�•�ƒ�•�…�‹�”�ƒ�•�Œ�ƒ�� �†�ƒ�Ž�Œ�•�Œ�‡�‰�� �”�ƒ�œ�˜�‘�Œ�ƒ�� �’�‘�†�”�—�«�Œ�ƒ�ä�� ���‹�‘�� �•�ƒ�˜�‡�†�‡�•�‹�Š��
preduvjeta daljnjeg razvoja industrije videoigara je i razvoj kvalitetnog sustava 
obrazovanja utemeljenog na potrebama industrije i na aktualnim globalnim 
trendovima. 
  
���”�‡�•�†�‘�˜�‹�� �‹�� �’�”�ƒ�•�•�‡�� �—�� �•�‡�¯�—�•�ƒ�”�‘�†�•�‘�•�� �‘�„�”�ƒ�œ�‘�˜�•�‘�•�� �•�‘�•�–�‡�•�•�–�—�� �œ�ƒ�� �’�‘�†�”�—�«�Œ�‡��
�˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ�� �—�•�ƒ�œ�—�Œ�—�� �•�ƒ�� �•�—���•�‘�•�–�� �’�”�‘�•�‹�æ�Ž�Œ�ƒ�•�Œ�ƒ�� �•�‘�Œ�‡�� �©�‡�� �†�‘�˜�‡�•�–�‹�� �†�‘�� �–�‘�‰�ƒ�� �†�ƒ��
�•�–�—�†�‹�Œ�•�•�‹���’�”�‘�‰�”�ƒ�•�‹���„�—�†�—���•�”�‡�‹�”�ƒ�•�‹���•�ƒ���•�ƒ�«�‹�•���†�ƒ���‹�•�’�—�•�Œ�ƒ�˜�ƒ�Œ�—���•�˜�‡���–�”�‹���•�‹�•�‹�Œ�‡���˜�‹�•�‘�•�‘�‰��
obrazovanja i da cjelovito obrazuju bu�†�—�©�‡�� �’�”�‘�ˆ�‡�•�‹�‘�•�ƒ�Ž�…�‡�� �—�� �•�‡�•�–�‘�”�—�� �•�ƒ�� �•�ƒ�«�‹�•��
�†�ƒ���‘�•�‹���•�‘�‰�—���†�‘�’�”�‹�•�‘�•�‹�–�‹���”�ƒ�œ�˜�‘�Œ�—���’�‘�†�”�—�«�Œ�ƒ���‹���„�‹�–�‹���‘�•�˜�‹�Œ�‡�æ�–�‡�•�‹���‹���‘�„�”�ƒ�œ�‘�˜�ƒ�•�‹���«�Ž�ƒ�•�‘�˜�‹��
�†�”�—�æ�–�˜�ƒ�� �•�‘�Œ�‹�� �©�‡�� �•�˜�‘�Œ�‹�•�� �œ�•�ƒ�•�Œ�‹�•�ƒ�� �‹�� �˜�Œ�‡�æ�–�‹�•�ƒ�•�ƒ�� �†�‘�’�”�‹�•�‘�•�‹�–�‹�� �Œ�ƒ�˜�•�‘�•�� �‹�•�–�‡�”�‡�•�—�� �‹��
�•�ƒ�’�”�‡�–�•�—���†�”�—�æ�–�˜�ƒ�ä 
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Trip the Ark Fantastic kao Gesamtkunstwerk  
 

���Ž�‡�•�•�ƒ�•�†�ƒ�”���
�ƒ�˜�”�‹�Ž�‘�˜�‹�© i  Matija Vigato  
Gamechuck 

���‹�•�‘�•�‘���—�«�‹�Ž�‹�æ�–�‡�����Ž�‰�‡�„�”�ƒ 
gamechuckdev@gmail.com, matijavigato@gmail.com 

 
 
���ƒ���‡�–�ƒ�• 
 
Gesamtkunstwerk �Œ�‡���’�‘�Œ�ƒ�•���—���‡�•�–�‡�–�‹�…�‹���•�‘�Œ�‹�•�� �•�‡���‘�œ�•�ƒ�«�ƒ�˜�ƒ���—�•�Œ�‡�–�•�‹�«�•�‘�� �†�Œ�‡�Ž�‘�� �•�‘�Œ�‡��
�–�‡���‹�� �•�‹�•�–�‡�œ�‹�� �˜�‹�æ�‡�� �‘�„�Ž�‹�•�ƒ�� �—�•�Œ�‡�–�•�‘�•�–�‹�ä�� ���‹�†�‡�‘�‹�‰�”�‡�� �•�ƒ�‘�� �•�—�˜�”�‡�•�‡�•�‹�� �‘�„�Ž�‹�•�� �—�•�Œ�‡�–�•�‘�•�–�‹��
�‹�•�ƒ�Œ�—�� �’�‘�–�‡�•�…�‹�Œ�ƒ�Ž�� �œ�ƒ�� �•�‹�•�–�‡�œ�—�á�� �’�‘�”�‡�†�� �‹�‰�”�‡�� �•�ƒ�‘�� �•�•�ƒ���•�‘�‰�� �†�‹�•�–�‹�•�•�–�‹�˜�•�‘�‰�� �‡�Ž�‡�•�‡�•�–�ƒ�á�� �‹��
�‡�Ž�‡�•�‡�•�ƒ�–�ƒ�� �•�•�Œ�‹���‡�˜�•�‘�•�–�‹�á�� �‰�Ž�ƒ�œ�„�‡�á�� �‹�‰�”�ƒ�•�‘�‰ filma, animiranog filma, videa, stripa, 
�ƒ�”�Š�‹�–�‡�•�–�—�”�‡�á�� �•�•�—�Ž�’�–�—�”�‡�á�� �•�Ž�‹�•�ƒ�”�•�–�˜�ƒ�� �‹�� �†�”�ä�� ���‡�¯�—�–�‹�•�á�� �•�Œ�‹�Š�‘�˜�� �•�‹�•�–�‡�–�‹�«�•�‹�� �’�‘�–�‡�•�…�‹�Œ�ƒ�Ž��
�«�‡�•�–�‘���Œ�‡���œ�ƒ�•�‡�•�ƒ�”�‡�•���—���•�”�‹�–�‹�…�‹���˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ���—���•�‘�Œ�‘�Œ���•�‡���«�‡�•�–�‘���’�”�‡�†�•�‘�•�–���†�ƒ�Œ�‡���‡�Ž�‡�•�‡�•�–�—��
�‹�‰�”�‡�á�� �–�‡�� �—�� �‡�•�–�‡�–�•�•�‘�Œ�� �’�”�‘�…�Œ�‡�•�‹�� �‰�†�Œ�‡�� �•�‡�� �•�ƒ�Œ�«�‡�æ�©�‡�� �‘�†�ƒ�„�‹�”�‡�� �•�‡�–�‘�†�‘�Ž�‘�æ�•�‹�� �’�”�‹�•�–�—�’��
�–�‡�‘�”�‹�Œ�‡���ˆ�‹�Ž�•�ƒ�ä�����•�–�‘���–�ƒ�•�‘�á���•�‹�•�–�‡�–�‹�«�•�‘�•�–���˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ���«�‡�•�–�‘���Œ�‡���œ�ƒ�•�‡�•�ƒ�”�‡�•�ƒ���—���•�Œ�‹�Š�‘�˜�‘�Œ��
izradi. Studio za razvoj videoigara Gamechuck u svojoj igri Trip the Ark 
Fantastic nastoji primijeniti principe Gesamtkunstwerka�á�� �ƒ�� �‘�˜�ƒ�Œ�� �”�ƒ�†�� �©�‡��
predstaviti �’�Ž�ƒ�•�� �‹�•�–�‘�‰�á�� �ƒ�•�ƒ�Ž�‹�œ�‹�”�ƒ�Œ�—�©�‹�� �’�‘�Œ�ƒ�˜�•�‘�•�–�� �’�”�‹�•�—�–�•�‹�Š�� �‘�„�Ž�‹�•�ƒ�� �—�•�Œ�‡�–�•�‘�•�–�‹�� �—��
sintezi djela. 
 
���Ž�Œ�—�«�•�‡���”�‹�Œ�‡�«�‹: Trip the Ark Fantastic, Gesamtkunstwerk, umjetnost, videoigre, 
estetika, razvoj videoigara 
 
Uvod 
 
�����‘�˜�‘�•���”�ƒ�†�—���‘�„�Œ�ƒ�•�•�‹�–���©�‡���•�‡���•�‘�•�…�‡�’�–��Gesamtkunstwerka, razmotriti posebnost i 
problemi u ostvarenju tog koncepta u videoigrama kao obliku umjetnosti, a u 
�•�‘�•�ƒ�«�•�‹�…�‹�� �’�”�‡�†�•�–�ƒ�˜�‹�–�‹�� �•�ƒ�•�–�‘�Œ�ƒ�•�Œ�ƒ�� �—�� �’�‘�•�–�‹�œ�ƒ�•�Œ�—�� �‹�•�–�‘�‰�� �—�� �‹�œ�”�ƒ�†�‹�� �˜�‹�†�‡�‘�‹�‰�”�‡��Trip the 
Ark Fantastic. Tri principa Gesamtkunstwerka �•�‘�Œ�ƒ�� �©�‡�� �•�‡�� �’�”�‡�†�•�–�ƒ�˜�‹�–�‹�� �•�—�� �s�ä��
poklapanje narativa s audiovizualnim elementima, 2. lajtmotivi i 3. poklapanje 
�•�ƒ�”�ƒ�–�‹�˜�ƒ�� �•�� �•�‡�Š�ƒ�•�‹�•�‘�•�� �‹�‰�”�‡�ä�� ���ƒ�� �•�”�ƒ�Œ�—�� �©�‡�� �•�‡�� �—�•�ƒ�œ�ƒ�–�‹�� �‹�� �•�ƒ�� �•�‡�•�‡�� �‹�œ�ƒ�œ�‘�˜�‡�� �—�� �‹�œ�”�ƒ�†�‹��
Gesamtkunstwerk videoigara. 
 
Gesamtkunstwerk  
 
Gesamtkunstwerk ���•�Œ�‡�•�ä���…�Œ�‡�Ž�‘�˜�‹�–�ƒ���—�•�Œ�‡�–�•�‘�•�–�����Œ�‡���ò�—�•�Œ�‡�–�•�‹�«�•�‘���†�Œ�‡�Ž�‘���•�‘�Œ�‡���•�ƒ�•�–�ƒ�Œ�‡��
�”�ƒ�˜�•�‘�’�”�ƒ�˜�•�‘�•�� �‹�� �•�ƒ�‰�Ž�ƒ�æ�‡�•�‘�•�� �•�—�”�ƒ�†�•�Œ�‘�•�� �˜�‹�æ�‡�� �—�•�Œ�‡�–�•�‘�•�–�‹�ó�� �����”�˜�ƒ�–�•�•�‹�� �Œ�‡�œ�‹�«�•�‹��
portal�ã���•�ä�˜�ä���ò�
�‡�•�ƒ�•�–�•�—�•�•�–�™�‡�”�•�ó���ä�����‡�”�•�‹�•���Œ�‡���’�”�˜�‹���’�—�–���—�’�‘�–�”�‹�Œ�‡�„�‹�‘�����ƒ�”�Ž���	�”�‹�‡�†�”�‹�…�Š��
Eusebius Trahndorff 1827. u eseju Estetika ili nauka o svjetonazoru i 
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umjetnosti1 (�"�•�–�Š�‡�–�‹�•�� �‘�†�‡�”�� ���‡�Š�”�‡�� �˜�‘�•�� ���‡�Ž�–�ƒ�•�•�…�Š�ƒ�—�—�•�‰�� �—�•�†�� ���—�•�•�–). Pojam je 
popularizirao skladatelj Richard Wagner u svojim teorijskim djelima 
Umjetnost i religija (Die Kunst und die Religion), ���•�Œ�‡�–�•�‘�•�–�� �„�—�†�—�©�•�‘�•�–�‹��(Das 
Kunstwerk der Zukunft) i Opera i drama (Oper und Drama)2. Wagner tvrdi da su 
�—�� �‰�”�«�•�‘�Œ�� �–�”�ƒ�‰�‡�†�‹�Œ�‹�� ���’�”�‹�•�Œ�‡�”�‹�…�‡�� �•�‘�†�� ���•�Š�‹�Ž�ƒ���� �”�‹�Œ�‡�«�á�� �‰�Ž�ƒ�œ�„�ƒ�� �‹�� �’�Ž�‡�•�� �„�‹�Ž�‹�� �—�� �•�ƒ�˜�”�æ�‡�•�‘�Œ��
�Š�ƒ�”�•�‘�•�‹�Œ�‹�ä�� �’�”�‡�•�ƒ�� ���ƒ�‰�•�‡�”�—�á�� �’�ƒ�†�‘�•�� �ƒ�–�‡�•�•�•�‘�‰�� �’�‘�Ž�‹�•�ƒ�� �—�•�Œ�‡�–�•�‘�•�–�‹�� �•�—�� �•�‡�� �’�‘�«�‡�Ž�‡��
razilaziti (Zersplitterung der Kunste, njem. fragmentacija umjetnosti) stoga ih 
on nastoji ponovno ujediniti u svojoj operi. Pritom mu je jedna od inspiracija 
���ƒ�—�†�‡�Ž�ƒ�‹�”�‡�‘�˜���•�‘�•�…�‡�’�–���•�‹�•�‡�•�–�‡�œ�‹�Œ�‡���’�”�‡�•�ƒ���•�‘�Œ�‡�•���Š�ƒ�”�•�‘�•�‹�«�•�‘���†�Œ�‡�Ž�‘�˜�ƒ�•�Œ�‡���‘�•�Œ�‡�–�‹�Ž�ƒ��
vodi intenzivnijem iskustvu djela (Wolfman, 2013). 
 
Ideje Gesamtkunstwerka �’�”�‘�˜�Ž�ƒ�«�‹�Ž�‡�� �•�—�� �•�‡�� �•�”�‘�œ�� �•�•�‘�‰�‘�� �—�•�Œ�‡�–�•�‹�«�•�‹�Š�� �æ�•�‘�Ž�ƒ�� �‹��
�’�‘�•�”�‡�–�ƒ�� �s�{�ä�� �‹�� �t�r�ä�� �•�–�‘�Ž�Œ�‡�©�ƒ�á�� �•�ƒ�‘�� �æ�–�‘�� �•�—�� ���”�–�•�� �ƒ�•�†�� ���”�ƒ�ˆ�–�•�� �’�‘�•�”�‡�–�á�� �æ�•�‘�Ž�ƒ�� ���ƒ�—�Š�ƒ�—�•��
���‘�•�•�‹�˜�ƒ�«�� ���ƒ�Ž�–�‡�”�� �
�”�‘�’�‹�—�•�� �‹�� �†�”�ä���á�� �”�ƒ�†�‹�‘�•�‹�…�ƒ�� ���‹�‡�•�‡�”�� ���‡�”�•�•�–�¡�–�–�‡�á�� �•�•�—�’�‹�•�ƒ��Die 
���”�ò�…�•�‡ �‹�� �†�”�ä�����˜�‹�Š���•�Œ�‹�Š���’�‘�˜�‡�œ�—�Œ�‡���–�‡���•�Œ�ƒ���•�ƒ �—�•�Œ�‡�–�•�‹�«�•�‘�•���‘�•�”�—���‡�•�Œ�—���—���•�‘�Œ�‡�•�—���•�‡��
�•�˜�‡���—�•�Œ�‡�–�•�‘�•�–�‹���—�†�”�—���—�Œ�—�ä 
 
Videoigre kao Gesamtkunstwerk  
 
Videoigre kao oblik umjetnosti3 u sebi sintetiziraju igru zajedno s cijelim 
�•�‹�œ�‘�•�� �‡�Ž�‡�•�‡�•�ƒ�–�ƒ�� �”�ƒ�œ�•�‹�Š�� �—�•�Œ�‡�–�•�‹�«�•�‹�Š�� �‘�„�Ž�‹�•�ƒ�ã�� �•�Ž�‹�•�ƒ�”�•�–�˜�ƒ�á�� �‰�Ž�ƒ�œ�„�‡�á�� �•�•�Œ�‹���‡�˜�•�‘�•�–�‹�á��
skulpture, video-umjetnosti4, igranog filma5, animiranog filma, stripa6, 
�ƒ�”�Š�‹�–�‡�•�–�—�”�‡���‹���†�”�ä���	�‹�Ž�•�á���–�ƒ�•�‘�¯�‡�”���•�‘�˜�‹���‘�„�Ž�‹�•���—�•�Œ�‡�–�•�‘�•�–�‹���†�˜�ƒ�†�‡�•�‡�–�‘�‰�ƒ���•�–�‘�Ž�Œ�‡�©�ƒ�á���˜�‡�©��
je razmatran kao Gesamtkunstwerk (Birdsall, 2012). U manifestu ���‘�¯�‡�•�Œ�‡���æ�‡�•�–�‡��
umjetnosti Ricciotto Canudo proglasio �Œ�‡�� �ˆ�‹�Ž�•�� �•�‘�˜�‘�•�� �—�•�Œ�‡�–�•�‘�æ�©�—�� �•�ƒ�‘�� �•�‹�•�–�‡�œ�‡��
�’�‡�–�� �ƒ�•�–�‹�«�•�‹�Š�� �—�•�Œ�‡�–�•�‘�•�–�‹�� �‹�œ�†�˜�‘�Œ�‡�•�‹�Š�� �•�‘�†�� ���‡�‰�‡�Ž�ƒ�á�� �ƒ�� �–�‘�� �•�—�ã�� �s�ä�� �ƒ�”�Š�‹�–�‡�•�–�—�”�ƒ�á�� �t�ä��
skulptura, 3. slikarstvo, 4. glazba i 5. poezija (Hegel, 2011). Videoigre, uz 
�—�•�Ž�Œ�—�«�‡�•�Œ�‡�� �‹�‰�”�‡�á�� �•�‘�‰�—�� �•�‡�� �•�•�ƒ�–�”�ƒ�–�‹�� �•�ƒ�•�–�ƒ�˜�•�‘�•�� �•�‹�•�–�‡�œ�‡�� �—�•�Œ�‡�–�•�‘�•�–�‹�� �œ�ƒ�’�‘�«�‡�–�‡�� �—��
�ˆ�‹�Ž�•�—�á���‹���–�‘���—���•�‘�˜�‘�•�á���Œ�‘�æ���•�‘�•�’�Ž�‡�•�•�•�‹�Œ�‡�•���‘�„�Ž�‹�•�—�ä 
 
���‡�¯�—�–�‹�•�á�� �•�ƒ�Œ�˜�‡�©�‹�� �‹�œ�ƒ�œ�‘�˜�� �˜�‹�†�‡�‘�‹�‰�”�ƒ�•�ƒ�� �•�‹�Œ�‡�� �•�‹�•�–�‡�œ�ƒ�� �‡�Ž�‡�•�‡�•�ƒ�–�ƒ�� �”�ƒ�œ�•�‹�Š�� �‘�„�Ž�‹�•�ƒ��
�—�•�Œ�‡�–�•�‘�•�–�‹�� �•�‡�¯�—�•�‘�„�•�‘�á�� �˜�‡�©�� �•�Œ�‹�Š�� �—�� �‘�†�•�‘�•�—�� �•�’�”�ƒ�•�� �‹�‰�”�‡�ä�� ���‰�”�ƒ�� �•�‡�� �•�ƒ�� �’�”�˜�‹�� �’�‘�‰�Ž�‡�†��
�•�‘���‡���«�‹�•�‹�–�‹���—�Ž�Œ�‡�œ�‘�•���—���•�–�”�—�•�–�—�”�‹���˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ���•�ƒ�‘��Gesamtkunstwerka�ä�����‡�¯�—�–�‹�•�á���•�‹��
�†�Œ�‡�Ž�ƒ�� �’�”�‹�•�‹�Œ�‡�•�Œ�‡�•�‡�� �—�•�Œ�‡�–�•�‘�•�–�‹�� ���ƒ�—�Š�ƒ�—�•�ƒ�� �‹�� �”�ƒ�•�‹�Œ�‡�� �•�’�‘�•�‡�•�—�–�‹�Š�� �æ�•�‘�Ž�ƒ�� �‹�� �’�‘�•�”�‡�–�ƒ��
�•�‡�•�ƒ�Œ�—���‹�•�•�Ž�Œ�—�«�‹�˜�‘���—�•�Œ�‡�–�•�‹�«�•�‡���‡�Ž�‡�•�‡�•�–�‡�á���ƒ���‘�’�‡�–���œ�ƒ�†�‘�˜�‘�Ž�Œ�ƒ�˜�ƒ�Œ�—��Gesamtkunstwerk 

                                                           
1 Prev. M.V. 
2 Naslove prev. M.V. 
3 �9�L�ã�H���R���Y�L�G�H�R�L�J�U�D�P�D���N�D�R���R�E�O�L�N�X���X�P�M�H�W�Q�R�V�W�L���X�������9�L�J�D�W�R���������������� 
4 Neke videoigre (npr. Her story) �Q�L�V�X���S�U�L�P�D�U�Q�R���V�D�V�W�D�Y�O�M�H�Q�H���R�G���D�Q�L�P�D�F�L�M�D���Y�H�ü���R�G���I�L�O�P�V�N�L�K���V�Q�L�P�N�L�� 
5 �ý�H�V�W�D���M�H�����S�U�L�P�M�H�U�L�F�H�����X�S�R�W�U�H�E�D���W�]�Y����lens flare-�D�����I�H�Q�R�P�H�Q�D���X���N�R�M�H�P���V�H���V�Y�M�H�W�O�R���U�D�V�S�U�ã�X�M�H���X��sistemu 
�O�H�ü�D�����þ�H�V�W�R���N�D�R���U�H�D�N�F�L�M�D���Q�D���V�Q�D�å�Q�R���V�Y�M�H�W�O�R�����S�U�R�L�]�Y�R�G�H�ü�L���D�U�W�H�I�D�N�W�H���X�Q�X�W�D�U���V�O�L�N�H�����D���N�R�M�L���M�H���R�Y�L�V�D�Q���R��
�P�D�W�H�U�L�M�D�O�Q�R�M���O�H�ü�L���L���N�D�U�D�N�W�H�U�L�V�W�L�þ�D�Q���]�D���I�L�O�P�� 
6 �6�W�X�G�L�R���*�D�P�H�F�K�X�F�N���L�]�G�D�R���M�H���Q�H�N�R�O�L�N�R���Y�L�G�H�R�L�J�D�U�D���X���I�R�U�P�L���L�Q�W�H�U�D�N�W�L�Y�Q�R�J���V�W�U�L�S�D�����N�D�R���ã�W�R���V�X��vApe 
Escape i All You Can Eat. 
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�’�”�‹�•�…�‹�’�‡�ä�����ƒ�•�‘���‘�„�Ž�‹�…�‹���—�•�Œ�‡�–�•�‘�•�–�‹���«�‹�Œ�‹���•�—���‡�Ž�‡�•�‡�•�–�‹���—�•�Ž�Œ�—�«�‡�•�‹���—���’�‘�Œ�‡�†�‹�•�‡���˜�‹�†�‡�‘�‹�‰�”e 
�˜�ƒ�”�‹�”�ƒ�Œ�—�á�� �‹�‰�”�ƒ�� �Œ�‡�� �•�—���ƒ�•�� �‡�Ž�‡�•�‡�•�–�� �•�˜�ƒ�•�‡�� �‹�‰�”�‡�ä�� ���ƒ�� �’�”�‹�•�Œ�‡�”�á��Spider in Web je 
�‹�•�•�Ž�Œ�—�«�‹�˜�‘���–�‡�•�•�–�—�ƒ�Ž�•�ƒ���‹�‰�”�ƒ�á���†�‘�•���Œ�‡��Limbo gotovo u potpunosti bez teksta, ali obje 
�•�—�� �˜�‹�†�‡�‘�‹�‰�”�‡�á�� �†�‘�•�� �„�‹�Ž�‘�� �•�‘�Œ�ƒ�� �˜�‹�†�‡�‘�‹�‰�”�ƒ�� �•�‘�Œ�ƒ�� �‹�•�•�Ž�Œ�—�«�—�Œ�‡�� �‡�Ž�‡�•�‡�•�–�� �‹�‰�”�‡�� �ƒ�—�–�‘�•�ƒ�–�•�•�‹��
ispada iz vlastite kategorije, primjerice u kategoriju interaktivnog filma ili 
�‹�•�–�‡�”�ƒ�•�–�‹�˜�•�‡�� �†�”�ƒ�•�‡�ä�� ���‹�†�‡�‘�‹�‰�”�ƒ�•�ƒ�� �•�‡�� �«�‡�•�–�‘�� �—�’�”�ƒ�˜�‘�� �•�ƒ�� �–�‡�•�‡�Ž�Œ�—�� �‡�Ž�‡�•�‡�•�–�ƒ�� �‹�‰�”�‡��
�•�’�‘�«�‹�–�ƒ�˜�ƒ���—�•�Œ�‡�–�•�‹�«�•�ƒ���Ž�‡�‰�‹�–�‹�•�ƒ�…�‹�Œ�ƒ���•�ƒ���æ�–�‘���
�”�ƒ�•�–�����ƒ�˜�‹�•�‘�”���‘�†�‰�‘�˜�ƒ�”�ƒ���—�•�’�‘�”�‡�†�„�‘�•��
�˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ�� �•�� �«�—�†�•�‘�˜�ƒ�–�‹�•�� �•�Ž�Œ�—�•�ƒ�æ�‡�•�� �����ƒ�˜�‹�•�‘�”�á�� �t�r�r�{���ä ���•�� �Ž�‹�Œ�‡���‡�� �Œ�ƒ�Œ�ƒ�á�� �ƒ�� �•�ƒ�•�‘�•��
�–�‘�‰�ƒ�� �’�”�‡�Ž�ƒ�œ�‹�� �•�ƒ�� �†�‘�Œ�‡�•�Œ�‡�á�� �«�‹�•�‡�� �’�‘�•�ƒ�œ�—�Œ�‡�� �†�‘�� �–�ƒ�†�ƒ�� �–�‡�æ�•�‘�� �œ�ƒ�•�‹�•�Ž�‹�˜�� �•�’�‘�Œ�� �•�‹�•�ƒ�˜�…�ƒ�� �‹��
�‘�˜�‹�’�ƒ�”�•�‡�� ���‹�˜�‘�–�‹�•�Œ�‡�ä�� ���•�–�‘�� �–�ƒ�•�‘�á�� �˜�‹�†�‡�‘�‹�‰�”�‡�� �—�� �’�‘�†�”�—�«�Œ�‡�� �—�•�Œ�‡�–�•�‘�•�–�‹�� �—�˜�‘�†�‡�� �‹�‰�”�—�� �•�ƒ�‘��
�†�‘�� �–�ƒ�†�ƒ�� �–�‡�æ�•�‘�� �œ�ƒ�•�‹�•�Ž�‹�˜�‹�� �‰�”�ƒ�†�‹�˜�•�‹�� �‡�Ž�‡�•�‡�•�–�ä�� ���–�‘�‰�ƒ�á�� �—�� �•�‘�•�–�‡�•�•�–�—��
Gesamtkunstwerka �‹�‰�”�ƒ�� �Œ�‡�†�•�ƒ�•�‘�� �•�—�†�Œ�‡�Ž�—�Œ�‡�� �—�� �•�‹�•�–�‡�œ�‹�� �•�ƒ�‘�� �‹�� �—�•�Œ�‡�–�•�‹�«�•�‹�� �‡�Ž�‡�•�‡�•�–�‹��
videoigre. 
 
���”�‘���‹�•�ƒ�•�Œ�‡���‹�‰�”�‡���‹���•�ƒ�”�ƒ�–�‹�˜�ƒ���Œ�‡�†�•�ƒ���Œ�‡���‘�†���„�—�”�•�‹�Š���–�‡�•�ƒ���—���–�‡�‘�”�‹�Œ�‹���˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ�ä�����‘�‰�—���Ž�‹��
�•�‡���–�ƒ���†�˜�ƒ���†�‹�Œ�‡�Ž�ƒ���’�”�‘���‹�•�ƒ�–�‹���‹�Ž�‹���•�—���•�—���•�‘���‹�œ�‘�Ž�‹�”�ƒ�•�ƒ�ë�����œ�˜�ä���Ž�—�†�‘�Ž�‘�œ�‹�����Ž�ƒ�–�ä��ludus - igra) i 
esencijalisti, smatraju da se videoigre ni ne mogu smatrati narativima. Jesper 
��—�—�Ž�� �–�˜�”�†�‹�‘�� �Œ�‡�� �†�ƒ�� �•�‡�� �˜�‹�†�‡�‘�‹�‰�”�‡�� �•�‘�‰�—�� �’�”�‡�’�”�‹�«�ƒ�–�‹�� �‹�� �†�ƒ�� �‹�•�ƒ�Œ�—�� �•�‡�•�‡�� �•�ƒ�”�ƒ�–�‹�˜�•�‡��
�‡�Ž�‡�•�‡�•�–�‡���•�ƒ�‘���æ�–�‘���•�—��cutscenes, ali da same po sebi nisu narativ. S druge strane, 
tzv. naratolozi smatraju da, iako narativ nije �”�ƒ�‹�•�‘�•�� �†�ï�²�–�”�‡��videoigara, da je 
�•�Œ�‹�Š�‘�˜�� �˜�ƒ���ƒ�•�� �‡�Ž�‡�•�‡�•�–7�ä�� ���˜�ƒ�Œ�� �”�ƒ�†�� �œ�ƒ�—�œ�‹�•�ƒ�� �•�ƒ�”�ƒ�–�‘�Ž�‘�æ�•�—�� �’�‡�”�•�’�‡�•�–�‹�˜�—�á�� �–�Œ�ä��
perspektivu prema kojoj se igra i narativ u videoigrama mogu, ali i trebaju 
�’�”�‘���‹�•�ƒ�–�‹�ä 
 
Primjena Gesamtkunstwerk principa na videoigru Trip the Ark Fantastic  
 
Trip the Ark Fantastic je videoigra koju producira studio Gamechuck i koja je 
�‘�•�•�‹�æ�Ž�Œ�‡�•�ƒ���•���‹�†�‡�Œ�ƒ�•�ƒ��Gesamtkunstwerka, a ujedno je i prva, a i jedina hrvatska 
videoigra selektirana za financiranje od strane programa Europske unije za 
razvoj eu�”�‘�’�•�•�‹�Š�� �˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ�� �—�� �•�•�Ž�‘�’�—�� ������������ �ˆ�‘�•�†�ƒ�ä�� ���ƒ�‘�� �6�–�‘�–�ƒ�Ž�•�‘�� �—�•�Œ�‡�–�•�‹�«�•�‘��
djelo" ili Gesamtkunstwerk, Trip the Ark Fantastic pristupa svakoj vrsti 
�—�•�Œ�‡�–�•�‘�•�–�‹���•�‘�Œ�—���•�‘�”�‹�•�–�‹���•�ƒ�‘���Œ�‡�†�•�ƒ�•�‘���˜�ƒ���•�‘�Œ���œ�ƒ���’�”�‘�—�«�ƒ�˜�ƒ�•�Œ�‡���–�‡�•�ƒ���•�‘�Œ�‹�•�ƒ���•�‡���‹�‰�”�ƒ��
bavi: od narativnih elemenata i elemenata igre do audiovizualnih elemenata, 
�’�ƒ���«�ƒ�•���‹���‡�Ž�‡�•�‡�•�ƒ�–�ƒ���†�‹�œ�ƒ�Œ�•�ƒ���•�—�«�‡�Ž�Œ�ƒ�ä 
 
���”�‹�«�ƒ�� �Œ�‡�� �„�ƒ�•�•�‘�Ž�‹�•�ƒ�� �ƒ�Ž�‡�‰�‘�”�‹�Œ�ƒ�� �–�‡�� �’�”�ƒ�–�‹�� �Œ�‡���ƒ�� �œ�•�ƒ�•�•�–�˜�‡�•�‹�•�ƒ�� �—�� ���‹�˜�‘�–�‹�•�Œ�•�•�‘�•�� �…�ƒ�”�•�–�˜�—��
�•�‘�Œ�‡�� �•�ƒ�Ž�‹�•�—�Œ�‡�� �•�ƒ�æ�‡�•�� �†�”�—�æ�–�˜�—�� �—�� �s�{�ä�� �•�–�‘�Ž�Œ�‡�©�—�ä�� ��‡���� �•�‡�� �•�‹�Ž�‘�•�� �’�”�‹�Ž�‹�•�ƒ�� �’�”�‘�•�ƒ�¯�‡�� �—��
situaciji da njegove odluke i�•�ƒ�Œ�—�� �•�‘�‰�—�©�•�‘�•�–�� �’�”�‘�•�Œ�‡�•�‡�� �«�‹�–�ƒ�˜�‘�‰�� ���‹�˜�‘�–�‹�•�Œ�•�•�‘�‰��
�†�”�—�æ�–�˜�ƒ�� �‹�œ�� �•�‘�•�ƒ�”�Š�‹�Œ�‡�� �—�� �†�‡�•�‘�•�”�ƒ�…�‹�Œ�—�� �‹�Ž�‹�� �ƒ�•�ƒ�”�Š�‹�Œ�—�� �’�—�–�‡�•�� �‘�–�•�”�‹�˜�ƒ�•�Œ�ƒ�� �Ž�ƒ���‹�� �—��
�•�‹�–�‘�Ž�‘�‰�‹�Œ�‹�� ���‹�˜�‘�–�‹�•�Œ�•�•�‘�‰�� �…�ƒ�”�•�–�˜�ƒ�� ���ƒ�”�•�‡�� �—�� �•�‘�Œ�—�� �˜�Œ�‡�”�—�Œ�—���� �–�‡�� �–�‡�‘�”�‹�Œ�‡�� �‡�˜�‘�Ž�—�…�‹�Œ�‡�á�� �æ�–�‘�� �—��
���‹�˜�‘�–�‹�•�Œ�•�•�‘�•�� �•�˜�‹�Œ�‡�–�—�� �•�‘���‡�� �’�‘�•�”�‡�•�—�–�‹�� �”�‡�˜�‘�Ž�—�…�‹�Œ�—�ä�� �	�‹�Ž�‘�œ�‘�ˆ�•�•e teme koje se 

                                                           
7 �~�ƒ�”�‹�æ�–�‡�� �†�‡�„�ƒ�–�‡�� �•�ƒ�”�ƒ�–�‘�Ž�‘�‰�ƒ�� �‹�� �Ž�—�†�‘�Ž�‘�‰�ƒ�� �„�‹�Ž�ƒ�� �Œ�‡�� �•�‘�•�ˆ�‡�”�‡�•�…�‹�Œ�ƒ�� ���‹�‰�‹�–�ƒ�Ž�� �
�ƒ�•�‡�•�� ���‡�•�‡�ƒ�”�…�Š��
Association (DiGRA) 2003. godine. 
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�‹�•�–�”�ƒ���—�Œ�—���•�—���‘�†�•�‘�•���•�‹�–�‘�Ž�‘�æ�•�‡���‹���œ�•�ƒ�•�•�–�˜�‡�•�‡���‹�•�–�‹�•�‡���‹���•�Œ�‹�Š�‘�˜���—�–�Œ�‡�…�ƒ�Œ���•�ƒ���†�”�—�æ�–�˜�‘�á���–�‡��
�’�‹�–�ƒ�•�Œ�‡�� �•�ƒ�Œ�„�‘�Ž�Œ�‡�‰�� �‘�„�Ž�‹�•�ƒ�� �†�”�—�æ�–�˜�ƒ�ã�� �Œ�‡�� �Ž�‹�� �–�‘�� �•�‘�•�ƒ�”�Š�‹�Œ�ƒ�á�� �‘�Ž�‹�‰�ƒ�”�Š�‹�Œ�ƒ�á demokracija ili 
pak anarhija �•�—���–�‡�•�‡���‘���•�‘�Œ�‹�•�ƒ���Ž�‹�•�‘�˜�‹���—���’�”�‹�«�‹���«�‡�•�–�‘���”�ƒ�œ�‰�‘�˜�ƒ�”�ƒ�Œ�—�á���†�‘�•���•�‡���‹�‰�”�ƒ�«�—��ne 
�•�ƒ�•�‡�©�‡���•�‹�Œ�‡�†�•�ƒ���‘�’�…�‹�Œ�ƒ���˜�‡�©���•�—���•�‡���†�ƒ�Œ�‡���•�‘�‰�—�©�•�‘�•�–���•�ƒ�•�‘�•�–�ƒ�Ž�•�‡���‘�†�Ž�—�•�‡�ä 
 

 
Slika br. 1: ���Ž�‹�•�ƒ���•�ƒ���œ�‹�†�—���’�”�‹�•�ƒ�œ�—�Œ�‡���†�”�—�æ�–�˜�‡�•�—���Š�‹�Œ�‡�”�ƒ�”�Š�‹�Œ�—���•�‘�Œ�ƒ���˜�Žada u 

���‹�˜�‘�–�‹�•�Œ�•�•�‘�•���…�ƒ�”�•�–�˜�—���‹�‰�”�‡ 
 

Poklapanje narativa s audiovizualnim elementima  
 
�~�‹�˜�‘�–�‹�•�Œ�‡�� �•�‹�•�—�� �•�—�˜�‹�æ�‡�� �ƒ�•�–�”�‘�’�‘�•�‘�”�ˆ�‹�œ�‹�”�ƒ�•�‡�� �‹�� �˜�‹�æ�‡�� �’�‘�†�•�Œ�‡�©�ƒ�Œ�—�� �•�ƒ�� �’�”�ƒ�˜�‡�� ���‹�˜�‘�–�‹�•�Œ�‡��
�•�‡�‰�‘���•�ƒ���Ž�Œ�—�†�‡�á���‘�•�‹�•���—���•�Ž�—�«�ƒ�Œ�‡�˜�‹�•�ƒ���•�ƒ�†�ƒ���Œ�‡���–�‘���•�—���•�‘�����•�’�”�ä���æ�ƒ�’�‡���•�Ž�—���‡���‹���•�ƒ�‘���”�—�•�‡��
�†�ƒ�� �„�‹�� ���‹�˜�‘�–�‹�•�Œ�ƒ�� �•�‘�‰�Ž�ƒ�� �’�‹�•�ƒ�–�‹�� �•�•�Œ�‹�‰�—���ä�� ���ƒ�•�˜�‘�� �•�—�œ�†�”���ƒ�˜�ƒ�•�Œ�‡�� �‘�†�� �ƒ�•�–�”�‘�’�‘�•�‘�”�ˆ�‹�œ�•�ƒ��
koristi se prvensteno d�ƒ���‹�‰�”�ƒ�«���•�‡���‹�œ�‰�—�„�‹���•�˜�‹�Œ�‡�•�–���‘���–�‘�•�‡���†�ƒ���•�‡���”�ƒ�†�‹���‘�����‹�˜�‘�–�‹�•�Œ�ƒ�•�ƒ�á��
�–�Œ�ä���†�ƒ���ƒ�Ž�‡�‰�‘�”�‹�Œ�ƒ���•�‡���’�‘�•�–�ƒ�•�‡���’�”�‡�˜�‹�æ�‡���ƒ�’�•�–�”�ƒ�•�–�•�ƒ�á���Œ�‡�”���Œ�‡���‡�˜�‘�Ž�—�…�‹�Œ�ƒ���„�‹�–�ƒ�•���†�‹�‘���•�ƒ�”�ƒ�–�‹�˜�ƒ��
�‹�‰�”�‡�á���ƒ���•�Œ�‡�•�‘���‘�–�•�”�‹�˜�ƒ�•�Œ�‡���‘�†���•�–�”�ƒ�•�‡���œ�•�ƒ�•�•�–�˜�‡�•�‹�•�ƒ���•�Œ�‡�•���•�ƒ�”�ƒ�–�‹�˜�•�‹���œ�ƒ�•�Ž�Œ�—�«�ƒ�•�ä�� 
 
Vizualni identitet igre kao jedan od �—�œ�‘�”�ƒ�� �—�œ�‹�•�ƒ�� �•�–�ƒ�”�‡�� ���‹�•�•�‡�›�� �…�”�–�‹�©�‡�á�� �æ�–�‘�� �•�‡��
�‘�«�‹�–�—�Œ�‡�� �—�� �”�—�«�•�‘�� �…�”�–�ƒ�•�‘�Œ��frame-by-frame �ƒ�•�‹�•�ƒ�…�‹�Œ�‹�� �‹�� �’�‡�Œ�œ�ƒ���‹�•�ƒ�� �’�—�•�‹�•�� �„�‘�Œ�ƒ�� �‹��
detalja u visokoj 4K rezoluciji. �����†�‹�œ�ƒ�Œ�•�—�����‹�˜�‘�–�‹�•�Œ�ƒ���•�ƒ�•�–�‘�Œ�‹���•�‡���œ�ƒ�†�”���ƒ�–�‹���‘�œ�„�‹�Ž�Œ�•�‘�•�–��
�•�ƒ�•�‘���„�‹���•�‡���œ�ƒ�†�”���ƒ�Ž�ƒ���‘�œ�„�‹�Ž�Œ�•�‘�•�–���•�ƒ�•�‹�Š���–�‡�•�ƒ���•�‘�Œ�‹�•�ƒ���•�‡���‹�‰�”�ƒ���„avi. 
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Slika br. 2: ���•�†�”�±�á���Ž�‹�•���—���‹�‰�”�‹�á���•�ƒ�‘���˜�‡�’�ƒ�”���Œ�‡���•�ƒ�•�‘���†�Œ�‡�Ž�‘�•�‹�«�•�‘���ƒ�•�–�”�‘�’�‘�•�‘�”�ˆ�‹�œ�‹�”�ƒ�• 
 
���‘�æ�–�‘���†�”�—�æ�–�˜�‘���’�”�‡�†�•�–�ƒ�˜�Ž�Œ�‡�•�‘���—���‹�‰�”�‹���•�ƒ�Ž�‹�•�—�Œ�‡���•�–�˜�ƒ�”�•�‘�•���†�”�—�æ�–�˜�—���s�{�ä���•�–�‘�Ž�Œ�‡�©�ƒ�á���•�‡�•�‹��
�‡�Ž�‡�•�‡�•�–�‹�� �–�‘�‰�� �†�‘�„�ƒ�� �—�•�Ž�Œ�—�«�‡�•�‹�� �•�—�� �—�� �†�‹�œ�ƒ�Œ�•�� �‹�‰�”�‡�ä�� ���”�‹�•�Œ�‡�”�‹�…�‡�á�� �—�� �ƒ�”�Š�‹�–�‡�•�–�—�”�‹��
dominiraju drvo  �‹�� �•�ƒ�•�‡�•�á�� �ƒ�� �•�–�‹�Ž�� �†�‹�œ�ƒ�Œ�•�ƒ�� �’�‘�†�•�Œ�‡�©�ƒ�� �•�ƒ�� �•�‘�•�„�‹�•�ƒ�…�‹�Œ�—�� �ˆ�ƒ�•�–�ƒ�•�–�‹�«�•�‹�Š��
�’�”�‹�«�ƒ���•���˜�‹�•�–�‘�”�‹�Œ�ƒ�•�•�•�‘�•���‡�•�‰�Ž�‡�•�•�‘�•�á���†�‘�•���Œ�‡���‰�Ž�ƒ�œ�„�ƒ���Œ�‡���—���•�–�‹�Ž�—���•�‡�‘�”�‘�•�ƒ�•�–�‹�œ�•�ƒ�ä 
 
Lajtmotivi  
 

Lajtmotiv (njem. Leitmotiv�ã�� �˜�‘�†�‡�©�‹�� �•�‘�–�‹�˜���� �Œ�‡�� �ò�‰�Ž�ƒ�œ�„�‡�•�‹�� �–�‡�”�•�‹�•�� �•�‘�Œ�‹�•�� �•�‡��
�‘�œ�•�ƒ�«�ƒ�˜�ƒ�� �–�‡�•�ƒ�� �‹�Ž�‹�� �•�‡�•�ƒ�� �‰�Ž�ƒ�œ�„�‡�•�ƒ�� �‹�†�‡�Œa koja kao sklop tonova predstavlja ili 
simbolizira neku osobu, predmet, mjesto, ideju, stanje duha ili nadnaravnu 
�•�‹�Ž�—�ä�ó�� ��Hrvatska enciklopedija�ã�� �•�ä�˜�ä�� �ò�Ž�ƒ�Œ�–�•�‘�–�‹�˜�ó���ä�� ���‘�Œ�ƒ�•�� �•�‡�� �•�ƒ�Œ�˜�‹�æ�‡�� �˜�‡���‡�� �œ�ƒ��
Wagnera koji je lajtmotiv koristio kao tehniku u ujedinjavanju djela. 
Primjerice, u svojoj operi Tristan i Izolda kao lajtmotiv za lik Tristana koristi 
�–�œ�˜�ä�� �ò���”�‹�•�–�ƒ�•�‘�˜�� �ƒ�•�‘�”�†�ó�� �•�‘�Œ�‹�� �Œ�‡�� �„�‹�–�‘�•�ƒ�Ž�ƒ�•�á�� �–�Œ�ä�� �•�‘�Œ�‹�� �•�‡�� �•�ƒ�•�–�‘�Œ�‹�� �‘�†�� �†�˜�ƒ�� �œ�˜�—�•�ƒ��
�”�ƒ�œ�Ž�‹�«�‹�–�‘�‰�� �–�‘�•�ƒ�Ž�‹�–�‡�–�ƒ�á�� �—�� �‘�˜�‘�•�� �•�Ž�—�«�ƒ�Œ�—�� �Œ�‡�†�ƒ�•�� �—�� �†�—�”�—�á�� �ƒ�� �†�”�—�‰�‹�� �—�� �•�‘�Ž�—�á�� �«�‹�•�‡�� �•�‡��
�†�‘�«�ƒ�”�ƒ�˜�ƒ�����”�‹�•�–�ƒ�•�‘�˜�ƒ���’�‘�†�˜�‘�Œ�‡�•�‘�•�–���‹���—�•�—�–�”�ƒ�æ�•�Œ�ƒ���’�”�‘�•�Œ�‡�•�Œ�‹�˜�‘�•�–�������‘�Ž�ˆ�•�ƒ�•�á���t�r�s�u���ä��
U videoigri Trip the Ark Fantastic isplanirano je oko 65 lajtmotiva vezanih za 
�‘�†�”�‡�¯�‡�•�‡�� �Ž�‹�•�‘�˜�‡�á�� �•�Œ�‡�•�–�ƒ�á�� �ƒ�Ž�‹�� �‹�� �†�‘�‰�ƒ�¯�ƒ�Œ�‡�� ���•�’�”�ä�� �’�”�‡�–�Œ�‡�”�‹�˜�ƒ�•�Œ�‡�� �Ž�‹�•�ƒ�� �—�� �‰�‘�˜�‘�”�—�� �‹�Ž�‹��
�‘�–�•�”�‹�˜�ƒ�•�Œ�‡���•�‘�˜�‡���‹�•�ˆ�‘�”�•�ƒ�…�‹�Œ�‡���ä�����ƒ�•�‘�¯�‡�”�á���‰�Žazbena mjera popratne glazbe likova 
�‘�†�”�‡�¯�‡�•�ƒ�� �Œ�‡�� �•�Œ�‹�Š�‘�˜�‘�•�� �’�”�‹�’�ƒ�†�•�‘�æ�©�—�� �‘�†�”�‡�¯�‡�•�‘�Œ�� �•�ƒ�•�–�‹�ä�� ���ƒ�•�‘�� �’�”�‹�•�Œ�‡�”�‹�…�‡�� �’�‘�Œ�ƒ�˜�—��
�ƒ�”�‹�•�–�‘�•�”�ƒ�…�‹�Œ�‡�� �‹�� �’�Ž�‡�•�•�–�˜�ƒ�� ���Ž�ƒ�˜�‘�˜�‹�� �‹�� �‘�•�–�ƒ�Ž�‡�� �•�ƒ�«�•�‡���� �’�”�ƒ�–�‹�� �–�”�‘�«�‡�–�˜�”�–�‹�•�•�•�ƒ�� �•�Œ�‡�”�ƒ��
���u���v���á�� �‰�”�ƒ�¯�ƒ�•�ƒ�� ���’�–�‹�…�‡���� �æ�‡�•�–�‡�”�‘�‘�•�•�‹�•�•�•�ƒ�� ���x���z���á�� �•�•�‡�–�‘�˜�ƒ�� �‹��default likova (sitne 
���‹�˜�‘�–�‹�•�Œ�‡���� �«�‡�–�˜�‡�”�‘�«�‡�–�˜�”�–�‹�•�•�•�ƒ�� ���v���v���á�� �†�‘�•�� �”�‘�„�‘�˜�‡�� ���æ�–�ƒ�•�‘�”�‹�á�� �‰�—�æ�–�‡�”�‹�á�� ���ƒ�„�‡�� �‹�� �†�”�ä����
�’�”�ƒ�–�‹�� �•�Ž�‘�„�‘�†�•�ƒ�� �•�Œ�‡�”�ƒ�á�� �–�Œ�ä�� �‘�•�ƒ�� �•�‘�Œ�ƒ�� �•�‹�Œ�‡�� �—�•�ƒ�’�”�‹�Œ�‡�†�� �‘�†�”�‡�¯�‡�•�ƒ�á�� �æ�–�‘�� �Œ�‡�� �’�”�‹�•�Œ�‡�”�‹�…�‡��
�•�ƒ�”�ƒ�•�–�‡�”�‹�•�–�‹�«�•�‘�� �œ�ƒ�� �Œ�ƒ�œ�œ�� �‰�Ž�ƒ�œ�„�—�ä�� ���‹�•�‡�� �‰�Ž�ƒ�œ�„�ƒ�� �—�� �‹�‰�”�‹�� �•�‹�Œ�‡�� �•�ƒ�•�‘�� �ƒ�–�•�‘�•�ˆ�‡�”�‹�«�•�ƒ��
pratnja narativu v�‡�©�� �‹�� �•�ƒ�•�‘�•�–�ƒ�Ž�•�‹�� �•�ƒ�”�ƒ�–�‹�˜�•�‹�� �‡�Ž�‡�•�‡�•�–�� �Œ�‡�”�� �’�‘�•�‡�•�ƒ�†�� �†�ƒ�Œ�‡��
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�‹�•�ˆ�‘�”�•�ƒ�…�‹�Œ�‡���˜�ƒ�•���‘�•�˜�‹�”�ƒ���†�‹�Œ�ƒ�Ž�‘�‰�ƒ�ä�����”�‹�•�Œ�‡�”�‹�…�‡�á���Ž�ƒ�Œ�–�•�‘�–�‹�˜���ƒ�•�ƒ�”�Š�‹�Œ�‡���•�‘�Œ�‹���•�‡���•�‘���‡���«�—�–�‹��
�—�� �‰�Ž�ƒ�œ�„�‡�•�‘�Œ�� �–�‡�•�‹�� �Ž�‹�•�ƒ�� �•�ƒ�‰�‘�˜�Œ�‡�æ�©�—�Œ�‡�� �‹�‰�”�ƒ�«�—�� �†�ƒ�� �–�ƒ�Œ�� �Ž�‹�•�� �’�”�‹�’�ƒ�†�ƒ�� �ƒ�•�ƒ�”�Š�‹�•�–�‹�«�•�‘�Œ��
�†�”�—�æ�–�˜�‡�•�‘�Œ���ˆ�”�ƒ�•�…�‹�Œ�‹�á���‹�ƒ�•�‘���–�‘���•�‹�Œ�‡���”�‡�«�‡�•�‘���•�‹���—���†�‹�Œ�ƒ�Ž�‘�‰�—���•�‹�–�‹���Œ�‡���‹�‰�”�ƒ�«�—���–�‘���•�ƒ�œ�•�ƒ�•�Œ�‡���—��
�‹�‰�”�‹���Œ�‘�æ���†�‘�•�–�—�’�•�‘�ä 

 

 
���Ž�‹�•�ƒ���„�”�ä���y�ã�����‘�–�‹�˜���œ�ƒ���ò���”�•���	�ƒ�•�–�ƒ�•�–�‹�…�ó���•�‹�–�â���‹�•�•�–�”�—�•�‡�•�–�‹���œ�ƒ���‹�œ�˜�‡�†�„�—���•�—���‰�—�†�ƒ�«�‹�á��

limena glazba ili oboje 
 
U videoigri Trip the Ark Fantastic �Ž�ƒ�Œ�–�•�‘�–�‹�˜�‹���•�Š�˜�ƒ�©�‡�•�‹���—���æ�‹�”�‡�•���•�•�‹�•�Ž�—���’�‘�Œ�ƒ�˜�Ž�Œ�—�Œ�—��
se i u �‰�”�ƒ�ˆ�‹�«�•�‘�•���•�‘�”�‹�•�•�‹�«�•�‘�•���•�—�«�‡�Ž�Œ�—���’�ƒ���–�ƒ�•�‘���•�—�«�‡�Ž�Œ�ƒ���•���˜�‹�æ�‡���—�‰�Ž�‘�˜�ƒ���’�”�‡�†�•�–�ƒ�˜�Ž�Œ�ƒ�Œ�—��
�˜�‹�æ�—�� �•�ƒ�•�–�—�ä�� ���•�•�’�‹�”�‹�”�ƒ�•�‘�� �”�‘�•�ƒ�•�‘�•�� �	�Ž�ƒ�–�Ž�ƒ�•�†�á�� �•�˜�ƒ�†�”�ƒ�–�•�‹�� �‘�•�˜�‹�”�‹�� �’�”�‡�†�•�–�ƒ�˜�Ž�Œ�ƒ�Œ�—��
�‘�„�‹�«�ƒ�•�� �’�—�•�á�� �‘�•�˜�‹�”�‹�� �•�� �˜�‹�æ�‡�� �—�‰�Ž�‘�˜�ƒ�� �’�”�‡�†�•�–�ƒ�˜�Ž�Œ�ƒ�Œ�—�� �˜�‹�æ�—�� �•�ƒ�•�–�—�á�� �†�‘�•�� �•�—�� �Ž�ƒ�˜�‘�˜�‹�� �•�ƒ�‘��
�•�ƒ�Œ�˜�‹�æ�ƒ���•�ƒ�•�–�ƒ���’�”�‡�†�•�–�ƒ�˜�Ž�Œ�‡�•�‹���’�‘�”�–�”�‡�–�‹�•�ƒ���—���•�”�—���•�‘�•���‘�•�˜�‹�”�—�ä 
 
Poklapanje narativa s mehanikom igre  
 
U izradi videoigre Trip the Ark Fantastic �–�ƒ�•�‘�¯�‡�”�� �•�‡�� �˜�‡�Ž�‹�•�ƒ�� �’�ƒ���•�Œ�ƒ�� �’�‘�•�˜�‡�–�‹la 
�’�”�‘���‹�•�ƒ�•�Œ�—���‹�‰�”�‡���‹���•�ƒ�”�ƒ�–�‹�˜�ƒ�ä�����‘���•�‡���’�‘�•�‡�„�•�‘���‘�«�‹�–�—�Œ�‡���—���•�‡�Š�ƒ�•�‹�…�‹���‹�‰�”�‡���•�‘�Œ�ƒ���•�‹�•�—�Ž�‹�”�ƒ��
�”�ƒ�œ�Ž�‹�«�‹�–�‡�� �œ�•�ƒ�•�•�–�˜�‡�•�‡�� �•�‡�–�‘�†�‡�á�� �æ�–�‘�� �Œ�‡ u skladu s narativom prema kojemu je 
�‰�Ž�ƒ�˜�•�‹�� �Ž�‹�•�� �œ�•�ƒ�•�•�–�˜�‡�•�‹�•�� �•�‘�Œ�‹�� �”�ƒ�œ�‘�–�•�”�‹�˜�ƒ�� �•�‹�–�‘�Ž�‘�æ�•�‡�� �‹�•�–�‹�•�‡�ä�� �
�Ž�ƒ�˜�•�‹�� �Ž�‹�•�� �’�‘�� �•�˜�‹�Œ�‡�–�—��
�–�”�ƒ���‹�� �†�‘�•�ƒ�œ�‡�á�� �„�‹�Ž�‘�� �‡�•�•�’�‡�”�‹�•�‡�•�–�ƒ�Ž�•�‹�•�� �•�‡�–�‘�†�ƒ�•�ƒ�� ���•�‘�”�‹�æ�–�‡�•�Œ�‡�� �•�‹�•�”�‘�•�•�‘�’�ƒ�á��
�•�ƒ�•�‡�”�‡�� �‹�� �•�Ž�‹�«�•�‘���á�� �„�‹�Ž�‘�� �†�”�—�æ�–�˜�‡�•�‹�•�� �•�‡�–�‘�†�ƒ�•�ƒ�� ���”�ƒ�œ�‰�‘�˜�‘�”�� �•�� �Ž�‘�•�ƒ�Ž�•�‹�•��
stanov�•�‹�æ�–�˜�‘�•���’�”�‹���«�‡�•�—���‹�‰�”�ƒ���œ�ƒ�Š�–�‹�Œ�‡�˜�ƒ���‹���—�«�‡�•�Œ�‡���•�‘�˜�‹�Š�����‹�˜�‘�–�‹�•�Œ�•�•�‹�Š���Œ�‡�œ�‹�•�ƒ8), bilo 
�‹�•�–�”�ƒ���‹�˜�ƒ�•�Œ�‡�•�� �’�”�‹�Œ�ƒ�æ�•�Œ�‹�Š�� �”�ƒ�†�‘�˜�ƒ�� ���‹�æ�«�‹�–�ƒ�˜�ƒ�•�Œ�‡�� �†�‘�•�ƒ�œ�ƒ�� �‹�œ�� �•�•�Œ�‹�‰�ƒ�� �”�ƒ�œ�ƒ�•�—�–�‹�•�� �’�‘��
kraljevstvu). Svi skupljeni dokazi koriste se kako bi se napisao znanstveni 
�5�«�Ž�ƒ�•�ƒ�•�5���•�‘�Œ�‹���•�‡���’�‘�–�‘�•���‘�„�Œ�ƒ�˜�Ž�Œ�—�Œ�‡���—���…�ƒ�”�•�–�˜�—�á���ƒ���«�‹�Œ�ƒ���”�ƒ�œ�‹�•�‡���•�•�ƒ�‰�‡���†�‘�•�ƒ�œ�ƒ���—�–�Œ�‡�«�‡���•�ƒ��
�–�‘�� �•�‘�Ž�‹�•�‘�� �©�‡�� �†�”�—�æ�–�˜�‘�� �˜�Œ�‡�”�‘�˜�ƒ�–�‹�� �—�� �‘�•�‘�� �•�ƒ�’�‹�•�ƒ�•�‘�� �«�Ž�ƒ�•�•�—�� �–�‡�� �•�‘�Ž�‹�•�‘�� �©�‡�� �”�‡�’�—�–�ƒ�…�‹�Œ�ƒ��
�‹�‰�”�ƒ�«�ƒ���•�ƒ�‘���œ�•�ƒ�•�•�–�˜�‡�•�‹�•�ƒ���”�ƒ�•�–�‹�ä�� 
 
Izazovi izrade Gesamtkunstwerk  videoigre  
 
���ƒ�•�‘���„�‹���•�‡���•�˜�‹���‡�Ž�‡�•�‡�•�–�‹���˜�‹�†�‡�‘�‹�‰�”�‡���•�‹�•�–�‡�–�‹�œ�‹�”�ƒ�Ž�‹���•�ƒ���–�ƒ�•�ƒ�˜���•�ƒ�«�‹�•���’�‘�–�”�‡�„�•�ƒ���Œ�‡���˜�‹�•�‘�•�ƒ��
�”�ƒ�œ�‹�•�ƒ�� �’�‘�˜�‡�œ�ƒ�•�‘�•�–�‹�� �«�Ž�ƒ�•�‘�˜�ƒ�� �”�ƒ�œ�˜�‘�Œ�•�‘�‰�� �–�‹�•�ƒ�á�� �æ�–�‘�� �Œ�‡�� �’�‘�•�ƒ�Ž�‘�� �†�”�—�‰�ƒ�«�‹�Œ�‡�� �‘�†��
�–�”�ƒ�†�‹�…�‹�‘�•�ƒ�Ž�•�‘�‰�� �•�ƒ�«�‹�•�ƒ�� �”�ƒ�œ�˜�‘�Œ�ƒ�� �˜�‹�†�‡�‘�� �‹�‰�ƒ�”�ƒ�� �‰�†�Œ�‡�� �•�‘�•�—�•�‹�•�ƒ�…�‹�Œ�ƒ�� �‹�œ�•�‡�¯�—�� �•�‡�•�–�‘�”�ƒ��
�•�‹�Œ�‡�� �–�‘�Ž�‹�•�‘�� �«�‡�•�–�ƒ�� ���‘�„�‹�«�•�‘�� �•�‡�•�ƒ�� �’�‘�–�”�‡�„�‡�� �œ�ƒ�� �†�•�‡�˜�•�‹�•�� �†�‘�‰�‘�˜�‘�”�‹�•�ƒ�� �‹�œ�•�‡�¯�—��
programera, kompozitora i pisca). Zbog toga, Gesamtkunstwerk pristup izradi 
�˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ�� �–�‡���ƒ�•�� �Œ�‡�� �‹�� �•�ƒ�� �’�”�‘�†�—�•�…�‹�Œ�•�•�‘�Œ�� �‹�� �‘�”�‰�ƒ�•�‹�œ�ƒ�…�‹�Œ�•�•�‘�Œ�� �”�ƒ�œ�‹�•�‹�� �æ�–�‘�� �‘�„�Œ�ƒ�æ�•�Œ�ƒ�˜�ƒ��
�œ�ƒ�æ�–�‘�� �•�‹�Œ�‡�� �–�‘�Ž�‹�•�‘�� �«�‡�•�–�ä�� ���ƒ�•�‘�� �‹�•�ƒ�� �†�‘�•�–�ƒ�� �’�”�‹�•�Œ�‡�”�ƒ�� �•�‘�”�‹�æ�–�‡�•�Œ�ƒ�� �Ž�ƒ�Œtmotiva za 
                                                           
8 ���‡�¯�—�•�‘�„�•�ƒ���•�Ž�‹�«�•�‘�•�–���‘�†�”�‡�¯�‡�•�‹�Š�����‹�˜�‘�–�‹�•�Œ�•�•�‹�Š���Œ�‡�œ�‹�•�ƒ���—���‹�‰�”�‹���‘�†�‰�‘�˜�ƒ�”�ƒ���„�Ž�‹�•�•�‘�•�–�‹�����‹�˜�‘�–�‹�•�Œ�ƒ���•�‘�Œ�‡���‹�Š��
govore na evolucijskom stabl�—�á���æ�–�‘���Œ�‡���Œ�‘�æ���Œ�‡�†�ƒ�•���’�”�‹�•�Œ�‡�”���•�‹�•�–�‡�œ�‡���•�‡�Š�ƒ�•�‹�•�‡���‹�‰�”�‡���‹���•�ƒ�”�ƒ�–�‹�˜�ƒ�ä 



�5 �$ �ý �8 �1 �$ �/ �1 �( �� �, �* �5 �( �� �� �� ��9  2 5  

�•�‡�Š�ƒ�•�‹�•�—���‹�‰�”�‡�á���œ�ƒ���æ�–�‘�� �Œ�‡���•�ƒ�Œ�Œ�‡�†�•�‘�•�–�ƒ�˜�•�‹�Œ�‹���’�”�‹�•�Œ�‡�”�� �œ�˜�—�•���•�‘�˜�«�‹�©�ƒ���—��Super Mariju 
�•�ƒ�†�ƒ�� ���ƒ�”�‹�‘�� �’�‘�•�—�’�‹�� �•�‘�˜�«�‹�©�á�� �•�‡�� �•�ƒ�Ž�ƒ�œ�‹�� �•�‡�� �•�•�‘�‰�‘�� �’�”�‹�•�Œ�‡�”�ƒ�� �•�‘�Œ�‹�� �•�—�� �Ž�ƒ�Œ�–�•�‘�–�‹�˜�‡��
doveli do razine do koje ih je doveo Wagner u svojim operama ili Howard 
Shore u Gospodaru prstenova. 
 
���ƒ�Œ�˜�‡�©�‹���‹�œ�ƒ�œ�‘�˜���’�”�‡�†�•�–�ƒ�˜�Ž�Œ�ƒ���˜�‘�¯�‡�•�Œ�‡���•�”�‡�ƒ�–�‹�˜�•�‘�‰���–�‹�•�ƒ�á���—���•�‘�Œ�‡�•�—���•�‡���–�”�‡�„�ƒ���„�”�‹�•�—�–�‹��
�‘�� �•�‹�•�–�‡�œ�‹�� �‡�Ž�‡�•�‡�•�ƒ�–�ƒ�� �˜�‹�†�‡�‘�‹�‰�”�‡�� �’�ƒ�œ�‡�©�‹�� �†�ƒ�� �Œ�—�� �‘�†�”�‡�¯�‡�•�‹�� �‡�Ž�‡�•�‡�•�–�‹�� �•�‡�� �•�ƒ�”�—�æ�ƒ�˜�ƒ�Œ�—�ä��
Primjerice, tokom izrade Trip the Ark Fantastic �ƒ�•�‹�•�ƒ�–�‘�”�‹�…�‹�� �Œ�‡�� �‘�†�‰�‘�˜�ƒ�”�ƒ�‘�� �˜�‡�©�‹��
omjer likova spram ostatka scene kako mogla bolje prikazati njihove emocije, 
�ƒ�Ž�‹�� �Ž�‹�•�‘�˜�‹�� �•�—�� �‹�’�ƒ�•�� �’�”�‹�•�ƒ�œ�ƒ�•�‹�� �•�ƒ�Ž�‡�•�‹�� �•�ƒ�� �˜�‡�Ž�‹�•�‘�Œ�� �’�‘�œ�ƒ�†�‹�•�‹�� �•�ƒ�•�‘�� �„�‹�� �•�‡�� �•�ƒ�«�—�˜�ƒ�Ž�ƒ��
dobra prostorna orijentacija u igri. 
 
���•�ƒ�–�‘�«�� �–�‘�•�‡�á�� �‹�•�•�—�•�–�˜�‘�� �«�Ž�ƒ�•�‘�˜�ƒ�� �–�‹�•�ƒ�� �—�� �—�•�Œ�‡�–�•�‹�«�•�‘�•�� �•�–�˜�ƒ�”�ƒ�•�Œ�—�� �˜�ƒ�•�� �•�ˆ�‡�”�‡��
videoigara j�‡�� �’�‘���‡�Ž�Œ�•�‘�� �Œ�‡�”�� �†�‘�•�‘�•�‹�� �•�‘�˜�‡�� �•�‡�–�‘�†�‡�� �”�ƒ�†�ƒ�� �•�‘�Œ�‡�� �†�‘�˜�‘�†�‡�� �†�‘��
�‹�•�‘�˜�ƒ�–�‹�˜�•�‹�Œ�‡�‰�� �•�‘�•�ƒ�«�•�‘�‰�� �”�‡�œ�—�Ž�–�ƒ�–�ƒ�ä�� ���ƒ�•�‘�� �—�� �–�‹�•�—�� �•�‘�Œ�‹�� �‹�œ�”�ƒ�¯�—�Œ�‡��Trip the Ark 
Fantastic �–�ƒ�•�‘�� �•�—�†�Œ�‡�Ž�—�Œ�—�� �’�‹�•�ƒ�…�� �•�‘�Œ�‹�� �Œ�‡�� �˜�‡�©�� �‹�œ�†�ƒ�‘�� �œ�„�‹�”�•�—�� �•�”�ƒ�–�•�‹�Š�� �’�”�‹�«�ƒ�á�� �–�‡��
�•�…�‡�•�‘�‰�”�ƒ�ˆ�•�‹�•�Œ�ƒ���•�‘�Œ�ƒ���Œ�‡���”�ƒ�†�‹�Ž�ƒ���•�ƒ���•�•�‘�æ�–�˜�—���…�”�–�‹�©�ƒ���‹���ˆ�‹�Ž�•�‘va. 

 
���ƒ�•�Ž�Œ�—�«�ƒ�• 
 
U ovom radu iznijeli su se odabrani principi Gesamtkunstwerka u videoigrama: 
poklapanje narativa s audiovizualnim elementima, lajtmotivi i poklapanje 
narativa s mehanikom igre, na primjeru videoigre Trip the Ark Fantastic. 
Pritom se kao pretpostavka uzela da su videoigre oblik umjetnosti, a u borbi 
ludologije i naratologije zauzeo se potonji pristup prema kojemu se narativ i 
mehanika igre mogu i trebaju povezivati. Igra se shvatila kao element koji 
jednako sudjeluje u videoigrama kao Gesamtkunstwerku kao i elementi 
�”�ƒ�œ�Ž�‹�«�‹�–�‹�Š�� �‘�„�Ž�‹�•�ƒ�� �—�•�Œ�‡�–�•�‘�•�–�‹�ä�� ���”�‹�� �‹�œ�”�ƒ�†�‹�á�� �ƒ�Ž�‹�� �‹�� �•�”�‹�–�‹�…�‹�� �‹�� �•�‘�•�œ�—�•�ƒ�…�‹�Œ�‹�� �˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ�á��
prednost bi se trebala dati sintezi svih odabranih gradivnih elemenata kako bi 
videoigre kao izrazito kompleksan oblik umjetnosti ostvarile svoj potencijal. 
Porastom indie �‹���—�•�Œ�‡�–�•�‹�«�•�‡���•�…�‡�•�‡���—���•�˜�‹�Œ�‡�–�—���‹�œ�”�ƒ�†�‡���˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ���œ�ƒ���‘�«�‡�•�‹�˜�ƒ�–�‹���Œ�‡���†�ƒ��
�©�‡���•���˜�”�‡�•�‡�•�‘�•���„�‹�–�‹���’�—�•�‘���˜�‹�æ�‡���’�”�‹�•�Œ�‡�”�ƒ��Gesamtkunstwerk igara. 
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���ƒ���‡�–�ƒ�• 
 
U ovom radu se opisuje kreiranje sustava za univerzalnu interakciju sa svim 
�’�‘�•�–�‘�Œ�‡�©�‹�•�� �–�‹�’�‘�˜�‹�•�ƒ�� �‘�„�Œ�‡�•�ƒ�–�ƒ�� �—�� �•�—�•�–�ƒ�˜�—�� ���•�”eal na nekoj razini u 
�˜�‹�æ�‡�•�‘�”�‹�•�•�‹�«�•�‹�•�� �‹�‰�”�ƒ�•�ƒ�ä�� ���„�Œ�‡�•�–�‹�� �•�‘�Œ�‹�� �•�ƒ�•�Ž�Œ�‡�¯�—�Œ�—�� ���•�–�‘�”�ƒ�� �—�•�—�–�ƒ�”�� �•�—�•�–�ƒ�˜�ƒ�� ���•�”�‡�ƒ�Ž��
�•�‘�‰�—���„�‹�–�‹���•�ƒ�•�†�‹�†�ƒ�–�‹���œ�ƒ���•�Ž�ƒ�•�Œ�‡���‹���”�‡�’�Ž�‹�•�ƒ�…�‹�Œ�—���’�”�‡�•�‘���•�”�‡���‡�á���•�‘���•�˜�‹���‘�•�–�ƒ�Ž�‹���œ�ƒ�Š�–�‹�Œ�‡�˜�ƒ�Œ�—��
�’�”�‹�Ž�ƒ�‰�‘�¯�‡�•�‘�� �”�Œ�‡�æ�‡�•�Œ�‡�� ���s���ä�� ���‹�Ž�Œ�� �Œ�‡�� �•�� �†�‘�„�”�‹�•�� �’�‘�«�‡�–�•�‹�•�� �†�‹�œ�ƒ�Œ�•�‘�•�� �•�—�•�–�ƒ�˜�ƒ��
elimi�•�‹�”�ƒ�–�‹�� �’�‘�•�‡�„�•�‘�� �„�ƒ�”�ƒ�–�ƒ�•�Œ�‡�� �œ�ƒ�� �•�˜�ƒ�•�—�� �•�‘�˜�‘�� �†�‘�†�ƒ�•�—�� �‹�•�–�‡�”�ƒ�•�…�‹�Œ�—�ä�� ���•�’�Œ�‡�æ�•�‘�� �Œ�‡��
�‹�•�’�Ž�‡�•�‡�•�–�‹�”�ƒ�•�‘���†�ƒ���•�‘�”�‹�•�•�‹�•���•�‡���•�‘�”�ƒ���”�ƒ�œ�•�‹�æ�Ž�Œ�ƒ�–�‹���‘���–�‹�’�—���‘�„�Œ�‡�•�–�ƒ���•�‘�Œ�‹���•�‡���•�ƒ�Ž�ƒ�œ�‹���—��
�•�…�‡�•�‹���‹���•�ƒ�•�‘���•�‡���‘�•���æ�ƒ�Ž�Œ�‡���’�”�‡�•�‘���•�”�‡���‡�á���•�‡�‰�‘���•�‘���‡���Œ�‡�†�•�‘�•�–�ƒ�˜�•�‘���•�ƒ���•�˜�ƒ�•�‹���•�ƒ�†�‘�†�ƒ�–�‹��
���‡�Ž�Œ�‡�•�‡���‹�•�–�‡�”�ƒ�•�…�‹�Œ�‡���‹���‹�•�’�Ž�‡�•entirati njihovu funkcionalnost. 
 
���Ž�Œ�—�«�•�‡���”�‹�Œ�‡�«�‹�ã�����•�”�‡�ƒ�Ž�����•�‰�‹�•�‡�á���‹�•�–�‡�”�ƒ�•�…�‹�Œ�‡�á���˜�‹�æ�‡�•�‘�”�‹�•�•�‹�«�•�ƒ���—�•�”�‡���‡�•�ƒ���‹�‰�”�ƒ�� 
 
Uvod 
 
���ª�ª���Œ�‡���’�”�‘�‰�”�ƒ�•�•�•�‹���Œ�‡�œ�‹�•���•�‘�Œ�‹���•�‡���•�‘�”�‹�•�–�‹�‘���œ�ƒ���‹�œ�‰�”�ƒ�†�•�Œ�—���˜�‡�©�‹�•�‡���˜�‡�Ž�‹�•�‹�Š���•�‘�•�œ�‘�Ž�•�‹�Š���‹��
Windows igara. Brz je, kompajleri i optimizatori su solidni i programeri imaju 
�˜�‡�Ž�‹�•�—�� �•�‘�•�–�”�‘�Ž�—�� �•�ƒ�†�� �—�’�”�ƒ�˜�Ž�Œ�ƒ�•�Œ�‡�•�� �•�‡�•�‘�”�‹�Œ�‘�•�ä�� ���•�ƒ�� �‘�’�•�‡���•�‡�� �•�•�Œ�‹���•�‹�…�‡�� �•�‘�Œ�‡�� �•�‡��
�•�‘�‰�—�� �•�‘�”�‹�•�–�‹�–�‹�� �œ�ƒ�� �†�‹�œ�ƒ�Œ�•�‹�”�ƒ�•�Œ�‡�� �•�Ž�‘���‡�•�‹�Š�� �‰�”�ƒ�ˆ�‹�•�ƒ�ä�� ���‹�†�‡�‘�� �‹�‰�”�‡�� �•�”�‡�‹�”�ƒ�•�‡�� �•�� ���ª�ª��
�’�”�‘�‰�”�ƒ�•�•�•�‹�•�� �Œ�‡�œ�‹�•�‘�•�� �•�‡�� �–�ƒ�•�‘�¯�‡�”�� �Ž�ƒ�•�‘�� �†�‹�•�–�”�‹�„�—�‹�”�ƒ�Œ�—�� �•�ƒ�†�� �”�ƒ�œ�•�‹�•�� �’�Ž�ƒ�–�ˆ�‘�”�•�ƒ�•�ƒ�ä��
Najpopularnije razvojne okoline za razvoj video igara su Unity i Unreal Engine. 
Dok Unity koristi C# programski jezik, Unreal Engine koristi samo C++ 
�’�”�‘�‰�”�ƒ�•�•�•�‹���Œ�‡�œ�‹�•�ä�����ƒ�•�‘���„�‹���‘�˜�ƒ�Œ���”�ƒ�†���„�‹�‘���æ�–�‘���„�Ž�‹���‹���•�ƒ�Œ�˜�‹�æ�‹�•���‰�”�ƒ�ˆ�‹�«�•�‹�•���•�–�ƒ�•�†�ƒ�”�†�‹�•�ƒ��
�‹�•�†�—�•�–�”�‹�Œ�‡�� �˜�‹�†�‡�‘�� �‹�‰�ƒ�”�ƒ�� �‘�†�Ž�—�«�‡�•�‘�� �Œ�‡�� �•�”�‡�‹�”ati ovaj projekt u Unreal Engine 
�”�ƒ�œ�˜�‘�Œ�•�‘�Œ�� �‘�•�‘�Ž�‹�•�‹�ä�� ���•�”�‡�ƒ�Ž�� ���•�‰�‹�•�‡�� �–�ƒ�•�‘�¯�‡�”�� �‹�•�ƒ�� �†�‘�„�”�—�� �ƒ�”�Š�‹�–�‡�•�–�—�”�—�� �‹�� �’�‘�†�”�æ�•�—�� �œ�ƒ��
�˜�‹�æ�‡�•�‘�”�‹�•�•�‹�«�•�‡���‹�‰�”�‡���•�‘�Œ�‡���•�—���„�‹�Ž�‡���ˆ�‘�•�—�•���‘�˜�‘�‰���”�ƒ�†�ƒ�ä 
 
���•�–�‡�”�ƒ�•�…�‹�Œ�‡�� �«�‹�•�‡�� �Œ�‡�†�•�—�� �‘�†�� �•�ƒ�Œ�‘�•�•�‘�˜�•�‹�Œ�‹�Š�� �ˆ�—�•�•�…�‹�‘�•�ƒ�Ž�•�‘�•�–�‹�� �‹�� �•�‡�Š�ƒ�•�‹�•�ƒ�� �—�� �‹�‰�”�ƒ�•�ƒ�ä��
���—�•�–�ƒ�˜�� ���•�”�‡�ƒ�Ž�� �’�‘�†�”���ƒ�˜�ƒ�� �”�ƒ�œ�Ž�‹�«�‹�–�‡�� �–�‹�’�‘�˜�‡�� �‘�„�Œ�‡�•�ƒ�–�ƒ�� �—�� �•�˜�‘�Œ�‹�•�� �•�…�‡�•�ƒ�•�ƒ�ä�� ���”�ƒ�˜�‹�Ž�ƒ��
�”�‡�’�Ž�‹�•�ƒ�…�‹�Œ�‡�� �‹�� �•�Ž�ƒ�•�Œ�ƒ�� �’�”�‡�•�‘�� �•�”�‡���‡�� �œ�ƒ���•�˜�ƒ�•�‹�� �‘�†�� �–�‹�Š�� �–�‹�’�‘�˜�ƒ���•�‘�‰�—���„�‹�–�‹�� �˜�”�Ž�‘�� �”�ƒ�œ�Ž�‹�«�‹�–�‹�ä��
���„�Œ�‡�•�–�‹�� �•�—�� �‹�•�•�–�ƒ�•�…�‡�� �•�Ž�ƒ�•�‡�� �•�‘�Œ�‡�� �•�ƒ�•�Ž�Œ�‡�¯�—�Œ�—�� ���•�”�‡�ƒ�Ž�‘�˜�—�� �����„�Œ�‡�…�–�� �•�Ž�ƒ�•�—�ä�� �����„�Œ�‡�…�–��
klasa je bazna klasa za sve objekte u Unrea�Ž���•�—�•�–�ƒ�˜�—�á���—�•�Ž�Œ�—�«�—�Œ�—�©�‹�����•�–�‘�”�‡�ä�����•�ƒ�«�‹��
sve instance u Unreal sustavu su zapravo Objekti, no pojam Aktor se koristi za 
�‹�•�•�–�ƒ�•�…�‡�� �•�Ž�ƒ�•�‡�� �•�‘�Œ�‡�� �•�ƒ�•�Ž�Œ�‡�¯�—�Œ�—�� �‘�†�� �•�Ž�ƒ�•�‡�� �����…�–�‘�”�� �—�� �Š�‹�Œ�‡�”�ƒ�”�Š�‹�Œ�‹�ä�� ���ƒ�� �„�‹�� �•�‡�� �‘�„�Œ�‡�•�–��



�5 �$ �ý �8 �1 �$ �/ �1 �( �� �, �* �5 �( �� �� �� ��9  2 8  

�•�‘�‰�ƒ�‘�� �’�‘�•�–�ƒ�˜�‹�–�‹�� �•�ƒ�� �”�ƒ�œ�‹�•�—�� �•�‘�”�ƒ�� �•�ƒ�•�Ž�Œ�‡�¯�‹�˜�ƒ�–�‹�� �„�ƒ�”�‡�•�� �‘�†�� ���•�–�‘�”�ƒ�� �‹�Ž�‹�� �•�‡�•�‡�� �•�‹���‡��
�•�Ž�ƒ�•�‡�� ���t���ä�� ���‹�Ž�‘�� �•�‘�Œ�‹�� �‘�„�Œ�‡�•�–�� �•�‘�Œ�‹�� �•�ƒ�•�Ž�Œ�‡�¯�—�Œ�‡�� ���•�–�‘�”�ƒ�� �—�•�—�–�ƒ�”�� �•�—�•�–�ƒ�˜�ƒ�� ���•�”�‡�ƒ�Ž�� �•�‘���‡��
�„�‹�–�‹���•�ƒ�•�†�‹�†�ƒ�–���œ�ƒ���•�Ž�ƒ�•�Œ�‡���‹���”�‡�’�Ž�‹�•�ƒ�…�‹�Œ�—���’�”�‡�•�‘���•�”�‡���‡�ä�����”�‘�„�Ž�‡�•���•�ƒ�•�–�ƒ�Œ�‡���•�ƒ�†�ƒ���•�‡�����‡�Ž�‹��
�’�‘�•�Ž�ƒ�–�‹�� �•�‡�•�‹�� �‘�„�Œ�‡�•�–�� �•�‘�Œ�‹�� �•�‡�� �•�ƒ�•�Ž�Œ�‡�¯�—�Œ�‡�� ���•�–�‘�”�ƒ�� ���s���ä�� ���‘�–�‹�˜�ƒ�…�‹�Œ�ƒ�� �‘�˜�‘�‰�� �”�ƒ�†�ƒ�� �Œ�‡��
�†�‘�„�”�‹�•�� �’�‘�«�‡�–�•�‹�•�� �†�‹�œ�ƒ�Œ�•�‘�•�� �•�—�•�–�ƒ�˜�ƒ�� �•�’�”�‹�Œ�‡�«�‹�–�‹�� �†�ƒ�� �•�‘�”�‹�•�•�‹�•�� �•�˜�ƒ�•�‘�•�� �•�‘�˜�‘��
�†�‘�†�ƒ�•�‘�•���‹�•�–�‡�”�ƒ�•�…�‹�Œ�‘�•���–�”�‡�„�ƒ���’�‘�•�‡�„�•�‘���”�ƒ�œ�•�‹�æ�Ž�Œ�ƒ�–�‹���‘���•�Œ�‡�•�‘�•���•�Ž�ƒ�•�Œ�—���’�”�‡�•�‘���•�”�‡���‡��
�‹���‘�•�‘�‰�—�©�‹�–�‹���•�—���Œ�‡�†�•�‘�•�–�ƒ�˜�•�‘���‹�•�’�Ž�‡�•�‡�•�–�‹�”�ƒ�•�Œ�‡���ˆ�—�•�•�…�‹�‘�•�ƒ�Ž�•�‘�•�–�‹���•�ƒ�†���‘�„�Œ�‡�•�–�‹�•�ƒ���—��
sceni. Npr. za Aktora vrata koji se sami replicir�ƒ�Œ�—���’�”�‡�•�‘���•�”�‡���‡���’�‘�†�”���ƒ�˜�ƒ�–���©�‡���•�‡��
�‹�•�–�‡�”�ƒ�•�…�‹�Œ�‡���‘�–�˜�ƒ�”�ƒ�•�Œ�ƒ���‹���œ�ƒ�–�˜�ƒ�”�ƒ�•�Œ�ƒ���’�”�‡�•�‘���•�”�‡���‡�ä�����ƒ���˜�‡�‰�‡�–�ƒ�…�‹�Œ�—���•�’�”�ä���†�”�˜�‘���•�‘�Œ�‡���•�‡��
�’�‘�†�”���ƒ�˜�ƒ�� �”�‡�’�Ž�‹�•�ƒ�…�‹�Œ�—�� �Œ�‡�”�� �•�‹�Œ�‡�� ���•�–�‘�”�á�� �’�‘�†�”���ƒ�˜�ƒ�–�� �©�‡�� �•�‡�� �‹�•�–�‡�”�ƒ�•�…�‹�Œ�ƒ�� �”�‡�œ�ƒ�•�Œ�ƒ�� �†�”�˜�ƒ��
�’�”�‡�•�‘���•�”�‡���‡�ä�����‘�†�ƒ�–�•�‘���œ�ƒ���’�”�‹�•�ƒ�œ���†�ƒ���”�ƒ�†�‹���•�ƒ���„�‹�Ž�‘���•�ƒ�•�˜�‘�Œ���˜�‡�‰�‡�–�ƒ�…�‹�Œ�‹���•�‘�Œ�ƒ���–�ƒ�•�‘�¯�‡�”��
�•�‹�•�—�����•�–�‘�”�‹���‹�•�’�Ž�‡�•�‡�•�–�‹�”�ƒ�–���©�‡���•�‡���Œ�‡�†�•�‘�•�–�ƒ�˜�•�‹�����Ž�—�‡�’�”�‹�•�–���œ�ƒ���‹�•�’�‹�•�‹�˜�ƒ�•�Œ�‡���–�‡�•�•�–�ƒ���•�ƒ��
�‡�•�”�ƒ�•�—�� �’�”�‹�Ž�‹�•�‘�•�� �‹�•�–�‡�”�ƒ�•�…�‹�Œ�‡�ä�� ���‹�Ž�‘�� �•�ƒ�•�˜�ƒ�� �•�ƒ�•�•�ƒ�†�•�‘�� �†�‘�†�ƒ�•�ƒ�� �‹�•�–�‡�”�ƒ�•�…�‹�Œ�ƒ�� �•�‡�©�‡��
�–�”�‡�„�ƒ�–�‹�� �’�ƒ�œ�‹�–�‹�� �•�ƒ�� �–�‹�’�� �‘�„�Œ�‡�•�–�ƒ�� �•�ƒ�� �•�‘�Œ�‡�‰�� �Œ�‡�� �†�‘�†�ƒ�•�ƒ�� �‹�� �•�Œ�‡�‰�‘�˜�� �•�ƒ�«�‹�•�� �•�Ž�ƒ�•�Œ�ƒ�� �’�”�‡�•�‘��
�•�”�‡���‡�ä 
 
Vrste interakcija u sustavu Unreal  
 
���”�‘�Œ�‡�•�–�� �„�‹�� �–�”�‡�„�ƒ�‘�� �’�‘�†�”���ƒ�˜�ƒ�–�‹�� �•�˜�‡�� �•�‘�‰�—�©�‡�� �–�‹�’�‘�˜�‡�� �‹�•�–�‡�”�ƒ�•�…�‹�Œ�ƒ�� �—�� �˜�‹�”�–�—�ƒ�Ž�•�‘�•��
�•�˜�‹�Œ�‡�–�—�ä�� ���� �•�•�Ž�ƒ�†�—�� �•�� �•�Œ�‹�•�ƒ�� �©�‡�� �•�‡�� �’�‘�•�–�ƒ�˜�Ž�Œ�ƒ�–�‹�� �‹�� �•�…�‡�•�ƒ�� �•�ƒ�•�‘�� �„�‹�� �•�‡�� �–�‡�•�–�‹�”�ƒ�Ž�‘�� �†�ƒ�� �Ž�‹��
�•�—�•�–�ƒ�˜�� �”�ƒ�†�‹�� �—�� �•�˜�‹�•�� �•�‘�‰�—�©�‹�•�� �•�Ž�—�«�ƒ�Œ�‡�˜�‹�•�ƒ�ä�� ���ƒ�œ�Ž�‹�•�—�Œ�‡�•�‘�� �–�”�‹�� �‘�•�•�‘�˜�•�ƒ�� �–�‹�’�ƒ��
elemen�ƒ�–�ƒ���—���˜�‹�”�–�—�ƒ�Ž�•�‘�Œ���•�…�‡�•�‹���–�‡���©�‡���•�‡���œ�ƒ���•�˜�ƒ�•�‹���‘�†���•�Œ�‹�Š���•�‘�”�ƒ�–�‹���†�”�—�•�«�‹�Œ�‡���„�ƒ�”�ƒ�–�ƒ�–�‹��
interakcijama. 
 
���•�–�‡�”�ƒ�•�…�‹�Œ�ƒ���•�ƒ���•�–�ƒ�–�‹�«�•�‘�•���•�”�‡���‘�•���’�‘�Ž�‹�‰�‘�•�ƒ 
 
���–�ƒ�–�‹�«�•�‡���•�”�‡���‡���’�‘�Ž�‹�‰�‘�•�ƒ���•�—���Œ�‡�†�ƒ�•���‘�†���–�‡�•�‡�Ž�Œ�•�‹�Š���–�‹�’�‘�˜�ƒ���”�‡�•�†�‡�”�ƒ�„�‹�Ž�•�‡���‰�‡�‘�•�‡�–�”�‹�Œ�‡��
u Unreal sustavu. Koriste se za kreiranje arhitekture i prikaz objekata u igrama 
�•�ƒ�‘�� �•�’�”�ä�� �•�‡�–�ƒ�•�ƒ�á�� �‘�”�—���Œ�ƒ�� �‹�� �•�Ž�ä�� ���t���ä�� ���”�‹�Ž�‹�•�‘�•�� �’�‘�•�”�‡�–�ƒ�•�Œ�ƒ�� �„�ƒ�…�ƒ�•�Œ�ƒ�� �œ�”�ƒ�•�‡�� �”�‡�œ�—�Ž�–�ƒ�–��
�—�†�ƒ�”�ƒ���˜�”�ƒ�©�ƒ���•�‘�•�’�‘�•�‡�•�–�—�����•�–�‘�”�ƒ���•�‘�Œ�‡�‰���Œ�‡���—�†�ƒ�”�‹�‘�ä�����ƒ���•�‘�•�’�‘�•�‡�•�–�ƒ���•�‘���‡���„�‹�–�‹���‹�Ž�‹��
tipa klase UMeshComponent ili UInstancedStaticMeshComponent. 
Instanci�”�ƒ�•�‡�� �•�–�ƒ�–�‹�«�•�‡�� �•�”�‡���‡�� �’�‘�Ž�‹�‰�‘�•�ƒ�� �•�—�� �‡�ˆ�‹�•�ƒ�•�ƒ�•�� �•�ƒ�«�‹�•�� �’�”�‹�•�ƒ�œ�‹�˜�ƒ�•�Œ�ƒ�� �•�•�‘�‰�‘��
�•�‘�’�‹�Œ�ƒ�� �‹�•�–�‡�� �•�”�‡���‡�� �’�‘�Ž�‹�‰�‘�•�ƒ�� ���u���ä�� ���ƒ�� �•�Ž�‹�…�‹�� �s�� �•�‡�� �•�‘���‡�� �˜�‹�†�Œ�‡�–�‹�� �æ�–�‘�� �•�‡�� �†�‘�‰�ƒ�¯�ƒ�� �•�ƒ��
�’�‘�•�Ž�—���‹�–�‡�Ž�Œ�•�•�‘�Œ�� �•�–�”�ƒ�•�‹�� �•�ƒ�•�‘�•�� �’�”�‹�•�ƒ�•�Œ�ƒ�� ���•�–�‡�”�ƒ�…�–�ƒ�„�Ž�‡�� �•�—�«�‡�Ž�Œ�ƒ�� �•�‡�•�ƒ�•�˜�‡�� �•�–�ƒ�–�‹�«�•�‡��
�•�”�‡���‡���’�‘�Ž�‹�‰�‘�•�ƒ���—���•�…�‡�•�‹�ä 
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���•�–�‡�”�ƒ�•�…�‹�Œ�ƒ���•���‹�•�•�–�ƒ�•�…�‹�”�ƒ�•�‘�•���•�”�‡���‘�•���’�‘�Ž�‹�‰�‘�•�ƒ���˜�‡�‰�‡�–�ƒ�…�‹�Œ�‡ 
 
���—�•�–�ƒ�˜�� �‹�•�•�–�ƒ�•�…�‹�”�ƒ�•�‡�� �•�”�‡���‡�� �’�‘�Ž�‹�‰�‘�•�ƒ�� �˜�‡�‰�‡�–�ƒ�…�‹�Œ�‡�� �‘�•�‘�‰�—�©�ƒ�˜�ƒ�� �„�”�œ�‘�� �…�”�–�ƒ�•�Œ�‡�� �‹�Ž�‹��
�„�”�‹�•�ƒ�•�Œ�‡���•�‹�œ�ƒ���•�–�ƒ�–�‹�«�•�‹�Š���•�”�‡���ƒ���’�‘�Ž�‹�‰�‘�•�ƒ���•�ƒ�����•�–�‘�”�‹�•�ƒ���‘�•oline, drugim Aktorima 
�•�–�ƒ�–�‹�«�•�‹�Š���•�”�‡���ƒ���’�‘�Ž�‹�‰�‘�•�ƒ���‹���������������‹�•�ƒ�”�›�����’�ƒ�…�‡�����ƒ�”�–�‹�–�‹�‘�•�‹�•�‰�����‰�‡�‘�•�‡�–�”�‹�Œ�‹�ä�����‘�”�‹�•�–�‡��
�•�‡�� �•�ƒ�‘�� �Š�‹�Œ�‡�”�ƒ�”�Š�‹�Œ�•�•�‡�� �‹�•�•�–�ƒ�•�…�‹�”�ƒ�•�‡�� �•�–�ƒ�–�‹�«�•�‡�� �•�”�‡���‡�� �’�‘�Ž�‹�‰�‘�•�ƒ�� �—�•�—�–�ƒ�”�� �•�—�•�–�ƒ�˜�ƒ��
���•�”�‡�ƒ�Ž�ä�� �	�—�•�•�…�‹�‘�•�‹�”�ƒ�Œ�—�� �˜�”�Ž�‘�� �•�Ž�‹�«�•�‘�� �‹�•�•�–�ƒ�•�…�‹�”�ƒ�•�‹�•�� �•�–�ƒ�–�‹�«�•�‹�•�� �•�”�‡���ƒ�•�ƒ�� �’�‘�Ž�‹�‰�‘�•�ƒ�á��
osim �æ�–�‘���’�‘�†�”���ƒ�˜�ƒ�Œ�—��������-ove (Level of Details) i uklanjanje udaljenih poligona 
���æ�–�‘�� �†�‘�Ž�ƒ�œ�‹�� �•�� �†�‘�†�ƒ�–�•�‘�•�� �…�‹�Œ�‡�•�‘�•�� �—�� �’�‡�”�ˆ�‘�”�•�ƒ�•�•�ƒ�•�ƒ���ä�� ���‡�� �•�”�‡���‡�� �’�‘�Ž�‹�‰�‘�•�ƒ�� �•�‡��
�ƒ�—�–�‘�•�ƒ�–�•�•�‹�� �‰�”�—�’�‹�”�ƒ�Œ�—�� �œ�ƒ�Œ�‡�†�•�‘�� �—�� �•�•�—�’�‹�•�‡�� �•�‘�Œ�‡�� �•�‡�� �’�”�‹�•�ƒ�œ�—�Œ�—�� �•�‘�”�‹�æ�–�‡�•�Œ�‡�•��
�Š�ƒ�”�†�˜�‡�”�•�•�‘�‰�� �‹�•�•�–�ƒ�•�…�‹�”�ƒ�•�Œ�ƒ�� �æ�–�‘�� �œ�•�ƒ�«�‹�� �†�ƒ�� �•�‡�� �•noge instance mogu prikazati 
samo s jednim prolazom iscrtavanja [4]. Prilikom pokretanja bacanja zrake 
�”�‡�œ�—�Ž�–�ƒ�–�� �—�†�ƒ�”�ƒ�� �©�‡�� �˜�”�ƒ�–�‹�–�‹�� ���ƒ�–�ƒ���•�•�‡�–�á�� �•�‘�Œ�‹�� �•�‘���‡�� �„�‹�–�‹�� �’�‘�–�•�Ž�ƒ�•�ƒ�� �œ�ƒ�� �’�‘�Š�”�ƒ�•�Œ�‹�˜�ƒ�•�Œ�‡��
�’�”�‹�Ž�ƒ�‰�‘�¯�‡�•�‹�Š�� �’�‘�†�ƒ�–�ƒ�•�ƒ�� �•�ƒ�� �‘�„�Œ�‡�•�–�‹�•�ƒ�� �—�� ���•�”�‡�ƒ�Ž�—�á�� �•�‘�•�’�‘�•�‡�•�–�—�� �‹�•�•�–�ƒ�•�…�‹�”�ƒ�•�‡��
�•�”�‡���‡ �’�‘�Ž�‹�‰�‘�•�ƒ���‹���•�Œ�‡�•���‹�•�†�‡�•�•���‹�•�•�–�ƒ�•�…�‡�ä�����ƒ���•�Ž�‹�…�‹���t���•�‡���•�‘���‡���˜�‹�†�Œ�‡�–�‹���†�‹�Œ�ƒ�‰�”�ƒ�•���–�‘�•�ƒ��
�‹�•�–�‡�”�ƒ�•�…�‹�Œ�‡���•���‹�•�•�–�ƒ�•�…�‹�”�ƒ�•�‘�•���•�”�‡���‘�•���’�‘�Ž�‹�‰�‘�•�ƒ���•�ƒ���’�‘�•�Ž�—���‹�–�‡�Ž�Œ�•�•�‘�Œ���•�–�”�ƒ�•�‹�ä�� 
 

 
���Ž�‹�•�ƒ���„�”�ä���x�ã�����‹�Œ�ƒ�‰�”�ƒ�•���–�‘�•�ƒ���‹�•�–�‡�”�ƒ�•�…�‹�Œ�‡���•���‹�•�•�–�ƒ�•�…�‹�”�ƒ�•�‘�•���•�”�‡���‘�•���’�‘�Ž�‹�‰�‘�•�ƒ���•�ƒ��

�’�‘�•�Ž�—���‹�–�‡�Ž�Œ�— 
 
Interakcija s vege tacijom terena  
 
���˜�‡�� �æ�–�‘�� �•�‡�� �•�’�ƒ�†�ƒ�� �—�� �‰�‘�”�•�Œ�‡�� �†�˜�‹�Œ�‡�� �•�ƒ�–�‡�‰�‘�”�‹�Œ�‡�� �‹�•�–�‡�”�ƒ�•�…�‹�Œ�‡�� �œ�ƒ�’�”�ƒ�˜�‘�� �•�’�ƒ�†�ƒ�� �—��
�•�ƒ�–�‡�‰�‘�”�‹�Œ�—���‹�•�–�‡�”�ƒ�•�…�‹�Œ�‡���•���˜�‡�‰�‡�–�ƒ�…�‹�Œ�‘�•���–�‡�”�‡�•�ƒ�ä�����‡�”�‡�•���•�‡���•�ƒ�•�–�‘�Œ�‹���‘�†���’�Ž�‘�«�‹�…�ƒ�ä�����„�Œ�‡�•�–��
�•�˜�ƒ�•�‡���’�Ž�‘�«�‹�…�‡���–�‡�”�‡�•�ƒ���•�‡���œ�‘�˜�‡���’�‘�•�”�‡�†�•�‹�•�‘�•���–�‡�”�‡�•�ƒ���—�����•�”�‡�ƒ�Ž���•�—�•�–�ƒ�˜�—�ä�����‘�’�Ž�‘�«�ƒ�•�‹��
tereni su za�’�”�ƒ�˜�‘�� �’�Ž�‘�«�‡�� �•�‘�Œ�‡�� �’�”�‹�’�ƒ�†�ƒ�Œ�—�� �Œ�‡�†�•�‘�•�� �–�‡�”�‡�•�—�ä�� ���”�‡�†�•�‘�•�–�� �’�‘�’�Ž�‘�«�ƒ�•�‹�Š��
�–�‡�”�‡�•�ƒ�� �Œ�‡�� �–�‘�� �æ�–�‘�� �—�«�‹�–�ƒ�˜�ƒ�Œ�—���‹�Ž�‹�� �’�”�ƒ�œ�•�‡�� �’�Ž�‘�«�‡�� �•�ƒ�•�‘�� �•�‡�� �‹�‰�”�ƒ�«�� �’�”�‹�„�Ž�‹���ƒ�˜�ƒ�� �‹�Ž�‹�� �—�†�ƒ�Ž�Œ�ƒ�˜�ƒ��
�•�ƒ�•�‘���„�‹���—�æ�–�‡�†�Œ�‡�Ž�‹���•�ƒ���’�‡�”�ˆ�‘�”�•�ƒ�•�•�ƒ�•�ƒ�����v���ä�����”�‹�Œ�‡�†�‹���‹�•�–�‹���†�‹�Œ�ƒ�‰�”�ƒ�•���–�‘�•�ƒ���•�ƒ���•�Ž�‹�…�‹���t���•�ƒ��
�’�‘�•�Ž�—���‹�–�‡�Ž�Œ�—���•�ƒ�‘���‹���œ�ƒ���‹�•�•�–�ƒ�•�…�‹�”�ƒ�•�—���•�”�‡���—���’�‘�Ž�‹�‰�‘�•�ƒ���˜�‡�‰�‡�–�ƒ�…�‹�Œ�‡�ä 
 
���‘�†�‡�Ž���”�Œ�‡�æ�‡�•�Œ�ƒ 
 
Osnovna ideja dizajna sustava interakcija je da postoji nekakvo univerzalno 
�•�—�«�‡�Ž�Œ�‡�á���—���‘�˜�‘�•���”�ƒ�†�—���•�ƒ�œ�˜�ƒ�•�‘�����•�–�‡�”�ƒ�…�–�ƒ�„�Ž�‡���•�—�«�‡�Ž�Œ�‡�á���•�‘�Œ�‡���©�‡���•�˜�‹���‘�„�Œ�‡�•�–�‹���•���•�‘�Œ�‹�•�ƒ��
�•�‡�� �•�‘���‡�� �—�Ž�ƒ�œ�‹�–�‹�� �—�� �‹�•�–�‡�”�ƒ�•�…�‹�Œ�—�� �–�ƒ�†�ƒ�� �•�ƒ�•�Ž�Œ�‡�¯�‹�˜�ƒ�–�‹�� �‹�� �‹�•plementirati. Problem 
�’�”�‡�†�•�–�ƒ�˜�Ž�Œ�ƒ�� �˜�‹�æ�‡�•�‘�”�‹�•�•�‹�«�•�‹�� �†�‹�‘�ä�� ���‡�’�Ž�‹�•�ƒ�…�‹�Œ�ƒ�� �•�‡�� �‘�„�ƒ�˜�Ž�Œ�ƒ�� �•�ƒ�†�� ���•�–�‘�”�‹�•�ƒ�á�� �ƒ�� �•�—�«�‡�Ž�Œ�‡��
���•�–�‡�”�ƒ�…�–�ƒ�„�Ž�‡���•�‹�Œ�‡�����•�–�‘�”�á���˜�‡�©���•�ƒ�•�Ž�Œ�‡�¯�—�Œ�‡�������•�–�‡�”�ˆ�ƒ�…�‡���•�—�•�–�ƒ�˜�ƒ�����•�”�‡�ƒ�Ž�����•�‰�‹�•�‡�ä�����ƒ�•�Ž�‡��
�’�‘�–�”�‡�„�•�‘�� �Œ�‡�� �•�ƒ�©�‹�� �•�ƒ�«�‹�•�� �’�”�‘�•�Ž�Œ�‡�¯�‹�˜�ƒ�•�Œ�ƒ�� ���•�–�‡�”�ƒ�…�–�ƒ�„�Ž�‡�� �•�—�«�‡�Ž�Œ�ƒ�� �‹�œ�•�‡�¯�—�� �•�Ž�‹�Œ�‡�•�–�ƒ��i 
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�’�‘�•�Ž�—���‹�–�‡�Ž�Œ�ƒ�ä�� ���ƒ�� �•�Ž�‹�…�‹�� �u�� �Œ�‡�� �’�”�‹�•�ƒ�œ�ƒ�•�� �†�‹�Œ�ƒ�‰�”�ƒ�•�� �•�ƒ�� �’�”�‹�•�Œ�‡�”�‹�•�ƒ�� �•�Ž�ƒ�•�ƒ�� �•�‘�Œ�‡�� �‰�ƒ��
�•�ƒ�•�Ž�Œ�‡�¯�—�Œ�—�ä 

 
���Ž�‹�•�ƒ���„�”�ä���y�ã�����‹�Œ�ƒ�‰�”�ƒ�•���•�—�«�‡�Ž�Œ�ƒ�����•�–�‡�”�ƒ�…�–�ƒ�„�Ž�‡���‹���•�Ž�ƒ�•�ƒ���•�‘�Œ�‡���‰�ƒ���•�ƒ�•�Ž�Œ�‡�¯�—�Œ�— 

 
���� �•�˜�ƒ�•�‘�•�� �‘�•�˜�Œ�‡���ƒ�˜�ƒ�•�Œ�—�� �����•�–�‡�”�ƒ�…�–�‹�‘�•���›�•�–�‡�•���Š�ƒ�”�ƒ�…�–�‡�”�� �•�Ž�ƒ�•�‡�� �‹�‰�”�ƒ�«�ƒ�� �•�‘�Œ�‘�•�� �©�‡��
�‹�‰�”�ƒ�«���•�‘�©�‹���—�’�”�ƒ�˜�Ž�Œ�ƒ�–�‹��vanjskim kontrolama poziva se bacanje zraka. Ako zraka 
pogodi u neki Interactable objekt postavi varijablu trenutno aktivnog 
���•�–�‡�”�ƒ�…�–�ƒ�„�Ž�‡�� �‘�„�Œ�‡�•�–�ƒ�� �‹�‰�”�ƒ�«�‡�˜�‡�� �•�Ž�ƒ�•�‡�� �•�ƒ�� �–�ƒ�Œ�� �’�‘�‰�‘�¯�‡�•�‹�� ���•�–�‡�”�ƒ�…�–�ƒ�„�Ž�‡�� �‘�„�Œ�‡�•�–�ä��
���‹�Œ�ƒ�‰�”�ƒ�•���–�‘�•�ƒ���‘�˜�‡���ˆ�—�•�•�…�‹�‘�•�ƒ�Ž�•�‘�•�–�‹���•�‡���•�‘���‡���˜�‹�†�Œ�‡�–�‹���•�ƒ���•�Ž�‹�…�‹ 4. 
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Slika br. 4: Dijagram toka InteractionSystemCharacter klase na klijentu 
 
���•�‘�� �‹�‰�”�ƒ�«�� �’�”�‹�–�‹�•�•�‡�� �–�‹�’�•�—�� �	�� �•�ƒ�� �–�‹�’�•�‘�˜�•�‹�…�‹�� �ƒ�� �’�‘�•�–�ƒ�˜�Ž�Œ�‡�•�� �Œ�‡�� �ƒ�•�–�‹�˜�•�‹�� ���•�–�‡�”�ƒ�…�–�ƒ�„�Ž�‡��
�‘�„�Œ�‡�•�–�� �‘�•�†�ƒ�� �©�‡�� �•�‡�� �’�‘�œ�˜�ƒ�–�‹�� �‹�•�–�‡�”�ƒ�•�…�‹�Œ�ƒ�� �•�� �–�”�‡�•�—�–�•�‘�� �ƒ�•�–�‹�˜�•�‹�•�� �‘�„�Œ�‡�•�–�‘�•�� �•�ƒ��
�’�‘�•�Ž�—���‹�–�‡�Ž�Œ�—�ä�� ���ƒ���•�Ž�‹�•�ƒ�•�ƒ�� �s���‹�� �t�� �•�‡���•�‘���‡�� �˜�‹�†�Œ�‡�–�‹�� �æ�–�‘�� �•�‡���†�‘�‰�ƒ�¯�ƒ�� �•�ƒ�� �’�‘�•�Ž�—���‹�–�‡�Ž�Œ�•�•�‘�Œ��
�•�–�”�ƒ�•�‹�ä�� ���‹�Œ�‡�Ž�‹�� �’�”�‘�…�‡�•�� �†�‘�†�ƒ�˜�ƒ�•�Œ�ƒ�� �•�‘�˜�‹�Š�� �‹�•�–�‡�”�ƒ�•�…�‹�Œ�ƒ�� �†�‘�†�ƒ�–�•�‘�� �‘�Ž�ƒ�•�æ�ƒ�˜�ƒ�� �•�Ž�ƒ�•�ƒ��
���•�–�‡�”�ƒ�…�–�‹�‘�•�� �•�‘�Œ�ƒ�� �’�”�‡�†�•�–�ƒ�˜�Ž�Œ�ƒ�� �„�ƒ�œ�•�—�� �•�Ž�ƒ�•�—�� �œ�ƒ�� �•�˜�‡�� �•�‘�‰�—�©�‡�� �‹�•�–�‡�”�ƒ�•�…�‹�Œ�‡�ä�� ���”�‹�•�Œ�‡�”��
�•�‡�•�‹�Š���‹�•�–�‡�”�ƒ�•�…�‹�Œ�ƒ���•�‘�Œ�‡���Œ�‡���•�ƒ�•�Ž�Œ�‡�¯�—�Œ�—���•�‡���•�‘���‡���˜�‹�†�Œ�‡�–�‹���•a slici 5. 
 

 
���Ž�‹�•�ƒ���„�”�ä���{�ã�����‹�Œ�ƒ�‰�”�ƒ�•���•�Ž�ƒ�•�ƒ���•�‘�Œ�‡���•�ƒ�•�Ž�Œ�‡�¯�—�Œ�—�����•�–�‡�”�ƒ�…�–�‹�‘�•���•�Ž�ƒ�•�— 
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���•�–�‡�”�ƒ�…�–�ƒ�„�Ž�‡���‘�„�Œ�‡�•�–���•�‡���•�‘�”�ƒ���’�‘�•�Ž�ƒ�–�‹���’�”�‡�•�‘���•�”�‡���‡ 

�” ���˜�ƒ�•�‹�� �‘�„�Œ�‡�•�–�� �•�‘���‡�� �•�ƒ�•�� �‹�•�’�Ž�‡�•�‡�•�–�‹�”�ƒ�–�‹�� �•�˜�‘�Œ�—�� ���‡�–���‡�”�‹�ƒ�Ž�‹�œ�‡�� �•�Ž�ƒ�•�—�� �œ�ƒ��
�•�Œ�‡�‰�‘�˜�‘�� �•�Ž�ƒ�•�Œ�‡�� �’�”�‡�•�‘�� �•�”�‡���‡�� �‹�Ž�‹�� �•�‘�”�‹�•�–�‹�–�‹�� �•�‡�•�— �‘�†�� �˜�‡�©�� �’�”�‡�–�Š�‘�†�•�‘��
implementiranih  

�” ���Ž�ƒ�•�ƒ�� �	���•�–�‡�”�ƒ�…�–�ƒ�„�Ž�‡���‡�’�Ž�‹�…�ƒ�–�‹�‘�•���‡�Ž�’�‡�”�� �•�‘�Œ�ƒ�� �©�‡�� �’�‘�•�Ž�‹�Œ�‡�� �„�‹�–�‹�� �„�‘�Ž�Œ�‡��
�‘�„�Œ�ƒ�æ�•�Œ�‡�•�ƒ�� �•�Ž�—���‹�� �œ�ƒ�� �’�”�‹�Ž�ƒ�‰�‘�¯�‡�•�‘�� �•�Ž�ƒ�•�Œ�‡�� �‘�„�Œ�‡�•�ƒ�–�ƒ�� �’�”�‡�•�‘�� �•�”�‡���‡�� �‹�� �•�Œ�‡�‰�‘�˜�ƒ��
���‡�–���‡�”�‹�ƒ�Ž�‹�œ�‡�� �•�Ž�ƒ�•�ƒ�� �’�‘�œ�‹�˜�ƒ�� ���‡�Ž�Œ�‡�•�—�� ���‡�–���‡�”�‹�ƒ�Ž�‹�œ�‡�� �•�Ž�ƒ�•�—�� �’�”�‘�•�Ž�‹�Œ�‡�¯�‡�•�‘�‰��
Interactable objekta 

�” ���‘�•�Ž�—���‹�–�‡�Ž�Œ���—�•�’�Œ�‡�æ�•�‘���’�”�‹�•�‹�����•�–�‡�”�ƒ�…�–�ƒ�„�Ž�‡���‘�„�Œ�‡�•�–�á���”�ƒ�•�’�ƒ�•�‹�”�ƒ���‰�ƒ���‹���’�‘�œ�‘�˜�‡���•�ƒ�†��
njim njegovu Interact funkciju 

�” Svaki objekt je sam odgovoran da se unutar njegove Interact funkcije to 
�’�‘�•�ƒ�æ�ƒ�•�Œ�‡���‹�Ž�‹���”�‡�’�Ž�‹�…�‹�”�ƒ���‹�Ž�‹���˜�‹�æ�‡�•�•�Œ�‡�”�•�‘���”�ƒ�œ�ƒ�æ�‹�Ž�Œ�‡���•�Ž�‹�Œ�‡�•�–�‹�•�ƒ 

 
Serijalizacija �’�”�‹�Ž�ƒ�‰�‘�¯�‡�•�‹�Š���•�–�”�—�•�–�—�”�ƒ���œ�ƒ���—�•�”�‡���ƒ�˜�ƒ�•�Œ�‡���—�����•�”�‡�ƒ�Ž���•�—�•�–�ƒ�˜�— 
 
UStruct je verzija strukture sustava Unreal Engine. Da bi se koristila nije 
�’�‘�–�”�‡�„�•�‘�� �•�ƒ�•�Ž�‹�Œ�‡�†�‹�–�‹�� �•�‹�•�ƒ�•�˜�—�� �•�Ž�ƒ�•�—�� �˜�‡�©�� �•�ƒ�•�‘�� �–�”�‡�„�ƒ�� �‘�œ�•�ƒ�«�‹�–�‹�� �•�–�”�—�•�–�—�”�—�� �œ�ƒ��
USTRUCT().  
Prilikom deklariranja UStruct u Unreal s�—�•�–�ƒ�˜�—���•�‘�‰�—�©�‡���Œ�‡���†�‘�†�ƒ�–�‹�� ���‡�–���‡�”�‹�ƒ�Ž�‹�œ�‡��
�•�‡�–�‘�†�—�ä�� ���•�‘�� �•�‡�� �–�ƒ�� �•�‡�–�‘�†�ƒ�� �†�‡�ˆ�‹�•�‹�”�ƒ�á�� ���•�”�‡�ƒ�Ž�� ���•�‰�‹�•�‡�� �©�‡�� �Œ�‡�� �•�‘�”�‹�•�–�‹�–�‹�� �’�”�‹�Ž�‹�•�‘�•��
�•�‡�”�‹�Œ�ƒ�Ž�‹�œ�ƒ�…�‹�Œ�‡�� �‹�� �†�‡�•�‡�”�‹�Œ�ƒ�Ž�‹�œ�ƒ�…�‹�Œ�‡�� �–�‡�� �•�–�”�—�•�–�—�”�‡�� �œ�ƒ�� �—�•�”�‡���ƒ�˜�ƒ�•�Œ�‡�� �–�‹�Œ�‡�•�‘�•�� �”�‡�’�Ž�‹�•�ƒ�…�‹�Œ�‡��
svojstava i RPC-a.  
 
���”�‡�‹�”�ƒ�� �•�‡�� �’�‘�•�‘�©�•�ƒ�� �•�–�”�—�•�–�—�”�ƒ�� �	�‹�•�–�‡�”�ƒ�…�–�ƒ�„�Ž�‡��eplicationHelper za slanje 
���•�–�‡�”�ƒ�…�–�ƒ�„�Ž�‡�� �•�—�«�‡�Ž�Œ�ƒ�� �’�”�‡�•�‘�� �•�”�‡���‡�ä�� ���� �’�”�‘�‰�”�ƒ�•�•�•�‘�•�� �•�‘�†�—�� ���•�Œ�‡�«�ƒ�•�� �•�‘�†�ƒ�� �s�� �•�‡��
�•�‘���‡�� �˜�‹�†�Œ�‡�–�‹�� �•�ƒ�•�‘�� �†�‘�†�ƒ�–�‹�� �•�‡�–�‘�†�—�� ���‡�–���‡�”�‹�ƒ�Ž�‹�œ�‡�� �����–�”�—�…�–�—�� �•�‘�Œ�‹�� �©�‡�� �•�ƒ�†�”���ƒ�˜�ƒ�–�‹��
���•�–�‡�”�ƒ�…�–�ƒ�„�Ž�‡�� �•�—�«�‡�Ž�Œ�‡�� �•�‘�Œ�‡�� �Œ�‡�� �’�‘�–�”�‡�„�•�‘�� �•�Ž�ƒ�–�‹�� �’�”�‡�•�‘�� �•�”�‡���‡�� �‹�� �•�‡�”�‹�Œ�ƒ�Ž�‹�œ�‹�”�ƒ�–�‹�� �‹�Ž�‹��
deserijalizirati.  
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���•�Œ�‡�«�ƒ�•���•�‘�†�ƒ���w�ã�����‘�†�ƒ�˜�ƒ�•�Œ�‡���•�‡�–�‘�†�‡�����‡�–���‡�”�‹�ƒ�Ž�‹�œ�‡���—�����•�–�”�—�…�–���•�–�”�—�•�–�—�”�— 

Potrebno je primijetiti zadnji dio u programskom kodu: kako bi se Unreal 
�•�—�•�–�ƒ�˜�—���”�‡�•�Ž�‘���†�ƒ�������–�”�—�…�–���†�‡�ˆ�‹�•�‹�”�ƒ���’�”�‹�Ž�ƒ�‰�‘�¯�‡�•�—�����‡�–���‡�”�‹�ƒ�Ž�‹�œ�‡�”���ˆ�—�•�•�…�‹�Œ�—�á���’�‘�–�”�‡�„�•�‘��
je postaviti na istinu svojstvo tipa WithNetSerializer za strukturu 
FInteractableReplicationHelper. Ako se taj dio koda ne doda, NetSerialize 
�•�‡�–�‘�†�ƒ���•�‡���•�‹�•�ƒ�†���•�‡�©�‡���’�‘�œ�˜�ƒ�–�‹�ä�� 
 
Metoda NetSerialize prima FArchive u koji pakira i iz kojeg otpakirava podatke 
strukture. FArchive je klasa �•�‘�Œ�ƒ�� �‹�•�’�Ž�‡�•�‡�•�–�‹�”�ƒ�� �«�‡�•�–�‹�� �‘�„�”�ƒ�œ�ƒ�…�� �œ�ƒ�� �•�‡�”�‹�Œ�ƒ�Ž�‹�œ�ƒ�…�‹�Œ�—��
�’�‘�†�ƒ�–�ƒ�•�ƒ�á���‘�•�‘�‰�—�©�ƒ�˜�ƒ�Œ�—�©�‹���’�‹�•�ƒ�•�Œ�‡���†�˜�‘�•�•�Œ�‡�”�•�‹�Š���ˆ�—�•�•�…�‹�Œ�ƒ�ä�������‘�•�•�‘�˜�‹�á���•�ƒ�†�ƒ���Œ�‡���”�‹�Œ�‡�«��
�‘���•�‡�”�‹�Œ�ƒ�Ž�‹�œ�ƒ�…�‹�Œ�‹�á���’�‘�–�”�‡�„�•�‘���Œ�‡���‘�•�‹�‰�—�”�ƒ�–�‹���†�ƒ���Œ�‡���•�ƒ�«�‹�•���•�‡�”�‹�Œ�ƒ�Ž�‹�œ�ƒ�…�‹�Œ�‡���’�‘�†�ƒ�–�ƒ�•�ƒ���Œ�‡�†�•�ƒ�•��
onom koji se koristi za deserijalizaciju. Na�Œ�„�‘�Ž�Œ�‹�� �•�ƒ�«�‹�•�� �†�ƒ�� �•�‡�� �–�‘�� �‘�•�‹�‰�—�”�ƒ�� �Œ�‡��
pisanje jedne funkcije osjetljive na kontekst koja obavlja obje stvari. FArchive 
�’�”�‡�‘�’�–�‡�”�‡�©�—�Œ�‡�� �´�´�� �‘�’�‡�”�ƒ�–�‘�”�� �•�‘�Œ�‹�� �Œ�‡�� �‘�•�•�‘�˜�ƒ�� �•�–�˜�ƒ�”�ƒ�•�Œ�ƒ�� �†�˜�‘�•�•�Œ�‡�”�•�‹�Š�� �ˆ�—�•�•�…�‹�Œ�ƒ�ä��
���Œ�‡�‰�‘�˜�‘���’�‘�•�ƒ�æ�ƒ�•�Œ�‡���Œ�‡���‘�•�Œ�‡�–�Ž�Œ�‹�˜�‘���•�ƒ���•�‘�•�–�‡�•�•�–�ã���•�ƒ�†�ƒ���Œ�‡���	���”�…�Š�‹�˜�‡���—���•�ƒ�«�‹�•u pisanja, 
�•�‘�’�‹�”�ƒ�� �’�‘�†�ƒ�–�•�‡�� �•�� �†�‡�•�•�ƒ�� �•�ƒ�� �Ž�‹�Œ�‡�˜�‘�á�� �•�ƒ�†�ƒ�� �Œ�‡�� �	���”�…�Š�‹�˜�‡�� �—�� �•�ƒ�«�‹�•�—�� �«�‹�–�ƒ�•�Œ�ƒ�á�� �•�‘�’�‹�”�ƒ��
podatke s lijeva na desno. 
 
���”�‹�•�–�—�’���•�‡�”�‹�Œ�ƒ�Ž�‹�œ�ƒ�…�‹�Œ�‹���‹���†�‡�•�‡�”�‹�Œ�ƒ�Ž�‹�œ�ƒ�…�‹�Œ�‹���©�‡���—���•�Ž�—�«�ƒ�Œ�—���”�ƒ�†�ƒ���•�����•�–�‡�”�ƒ�…�–�ƒ�„�Ž�‡���‘�„�Œ�‡�•�–�‹�•�ƒ��
�„�‹�–�‹���†�”�—�•�«�‹�Œ�‹�á���‘�˜�‹�•�•�‘���‘���•�‘�Œ�‡�•���•�‡���‘�„�Œ�‡�•�–�—���”�ƒ�†�‹�ä�����‘�–�”�‡�„�•�‘��je kreirati baznu klasu, u 
ovom radu nazvanu UinteractionNetSerializerClass, za serijalizaciju i 
�†�‡�•�‡�”�‹�Œ�ƒ�Ž�‹�œ�ƒ�…�‹�Œ�—�� ���•�–�‡�”�ƒ�…�–�ƒ�„�Ž�‡�� �‘�„�Œ�‡�•�ƒ�–�ƒ�� �•�‘�Œ�—�� �©�‡�� �‘�•�†�ƒ�� �•�ƒ�•�•�ƒ�†�•�‘�� �•�ƒ�•�Ž�Œ�‡�¯�‹�˜�ƒ�–�‹��
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specijalizirane klase i implementirati njenu NetSerialize metodu u skladu s 
potrebama�ä�� ���‹�Œ�ƒ�‰�”�ƒ�•�� �•�Ž�ƒ�•�ƒ�� �•�‘�Œ�‡�� �•�ƒ�•�Ž�Œ�‡�¯�—�Œ�—�� ���‹�•�–�‡�”�ƒ�…�–�‹�‘�•���‡�–���‡�”�‹�ƒ�Ž�‹�œ�‡�”���Ž�ƒ�•�•�� �•�‡��
�•�‘���‡���˜�‹�†�Œ�‡�–�‹���•�ƒ���•�Ž�‹�…�‹���x�ä 
 

 
���Ž�‹�•�ƒ���„�”�ä���|�ã�����‹�Œ�ƒ�‰�”�ƒ�•���•�Ž�ƒ�•�ƒ���•�‘�Œ�‡���•�ƒ�•�Ž�Œ�‡�¯�—�Œ�—�����•�–�‡�”�ƒ�…�–�‹�‘�•���‡�–���‡�”�‹�ƒ�Ž�‹�œ�‡�”���•�Ž�ƒ�•�— 

 
���ƒ�†�ƒ�� �‹�•�’�Ž�‡�•�‡�•�–�ƒ�…�‹�Œ�ƒ�� ���‡�–���‡�”�‹�ƒ�Ž�‹�œ�‡�� �•�‡�–�‘�†�‡�� �’�‘�•�‘�©�•�‡�� �•�–�”�—�•�–�—�”�‡�� �•�‘���‡�� �‹�œ�‰�Ž�‡�†�ƒ�–�‹��
�•�ƒ�‘���æ�–�‘���Œ�‡���’�”�‹�•�ƒ�œ�ƒ�•�‘���—�����•�Œ�‡�«�ƒ�•���•�‘�†�ƒ���t�ä 

 
���•�Œ�‡�«�ƒ�•���•�‘�†�ƒ���x�ã�����•�’�Ž�‡�•�‡�•�–�ƒ�…�‹�Œ�ƒ�����‡�–���‡�”�‹�ƒ�Ž�‹�œ�‡���•�‡�–�‘�†�‡ 
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Osnovna ideja je da struktura FInteractableReplicationHelper ovisno o 
���•�–�‡�”�ƒ�…�–�ƒ�„�Ž�‡�� �‘�„�Œ�‡�•�–�—�� �•�‘�Œ�‡�‰�� �•�ƒ�†�”���ƒ�˜�ƒ�� �’�‘�œ�‘�˜�‡�� �–�‘�«�•�—�� ���‡�–���‡�”�‹�ƒ�Ž�‹�œ�‡�� �•�‡�–�‘�†�—�� �’�ƒ��
�„�ƒ�œ�•�ƒ���•�Ž�ƒ�•�ƒ���•�‘�Œ�—���©�‡���–�‡���•�‡�–�‘�†�‡���•�ƒ�•�Ž�Œ�‡�¯�‹�˜�ƒ�–�‹���‘�Ž�ƒ�•�æ�ƒ�˜�ƒ���–�ƒ�Œ���’�”�‘�…�‡�•�ä�� 
 
���•�‘�� �•�‡�� �•�’�”�‡�•�ƒ�� �—�� �ƒ�”�Š�‹�˜�—�� �–�Œ�ä�� �æ�ƒ�Ž�Œ�—�� �‘�„�Œ�‡�•�–�‹�� �’�”�‡�•�‘�� �•�”�‡���‡�á�� �•�–�”�—�•�–�—�”�ƒ��
�	���•�–�‡�”�ƒ�…�–�ƒ�„�Ž�‡���‡�’�Ž�‹�…�ƒ�–�‹�‘�•���‡�Ž�’�‡�”�� �©�‡�� �’�”�‘�«�‹�–�ƒ�–�‹�� �•�Ž�ƒ�•�—�� �•�‘�Œ�—�� �•�ƒ�†�”���ƒ�•�‹�� �‘�„�Œ�‡�•�–�� ���‡�Ž�‹��
koristiti za serijalizaciju ili deserijalizaciju i spremiti je u arhivu za slanje. 
���”�‡�‹�”�ƒ�–�� �©�‡�� �–�—�� �•�Ž�ƒ�•�—�� �œ�ƒ�� �•�‡�”�‹�Œ�ƒ�Ž�‹�œ�ƒ�…�‹�Œ�—�� �‹�Ž�‹�� �†�‡�•�‡�”�‹�Œ�ƒ�Ž�‹�œ�ƒ�…�‹�Œ�—�� �‹�� �’�‘�œ�˜�ƒ�–�‹�� �•�Œ�‡�•�—��
NetSer�‹�ƒ�Ž�‹�œ�‡�� �•�‡�–�‘�†�—�� �•�‘�Œ�ƒ�� �©�‡�� �”�—�•�‘�˜�ƒ�–�‹�� �•�� �‘�•�–�ƒ�Ž�‹�•�� �’�‘�–�”�‡�„�•�‹�•�� �ƒ�•�…�‹�Œ�ƒ�•�ƒ�� �œ�ƒ��
�•�’�”�‡�•�ƒ�•�Œ�‡�� �–�‘�‰�� �‘�„�Œ�‡�•�–�ƒ�ä�� ���•�‘�� �•�‡�� �«�‹�–�ƒ�� �‹�œ�� �ƒ�”�Š�‹�˜�‡�� �–�Œ�ä�� �’�”�‹�•�ƒ�Œ�—�� �‘�„�Œ�‡�•�–�‹�� �’�”�‡�•�‘�� �•�”�‡���‡�á��
�•�–�”�—�•�–�—�”�ƒ���	���•�–�‡�”�ƒ�…�–�ƒ�„�Ž�‡���‡�’�Ž�‹�…�ƒ�–�‹�‘�•���‡�Ž�’�‡�”���©�‡���’�”�‘�«�‹�–�ƒ�–�‹���•�Ž�ƒ�•�—���œ�ƒ���•�‡�”�‹�Œ�ƒ�Ž�‹�œ�ƒ�…�‹�Œ�—���‹�Ž�‹��
deserijalizaciju iz arhive i krei�”�ƒ�–�‹�� �•�‘�˜�‹�� �‘�„�Œ�‡�•�–�� �–�‡�� �•�Ž�ƒ�•�‡�� �•�‘�Œ�‹�� �©�‡�� �’�‘�–�‘�•�� �’�‘�œ�˜�ƒ�–�‹��
���‡�–���‡�”�‹�ƒ�Ž�‹�œ�‡���•�‡�–�‘�†�—���•�‘�Œ�ƒ���©�‡���”�—�•�‘�˜�ƒ�–�‹�� �•���‘�•�–�ƒ�Ž�‹�•�� �’�‘�–�”�‡�„�•�‹�•�� �ƒ�•�…�‹�Œ�ƒ�•�ƒ���œ�ƒ���«�‹�–�ƒ�•�Œ�‡��
tog objekta. 
 
Rezultati  
 
���”�ƒ�–�ƒ�� �•�—�� �—�� �‘�˜�‘�•�� �’�”�‘�Œ�‡�•�–�—�� ���•�–�‘�”�� �•�‘�Œ�‹�� �•�‡�� �”�‡�’�Ž�‹�…�‹�”�ƒ�� �’�”�‡�•�‘�� �•�”�‡���‡�ä�� ���‘�”�‹�•�–�‡��
�Œ�‡�†�•�‘�•�–�ƒ�˜�•�—�� �•�‡�”�‹�Œ�ƒ�Ž�‹�œ�ƒ�…�‹�Œ�—�� �‰�†�Œ�‡�� �æ�ƒ�Ž�Œ�—�� �•�ƒ�•�� ���•�–�‡�”�ƒ�…�–�ƒ�„�Ž�‡�� �‘�„�Œ�‡�•�–�� �’�”�‡�•�‘�� �•�”�‡���‡��
�’�”�‹�Ž�‹�•�‘�•���‹�•�–�‡�”�ƒ�•�…�‹�Œ�‡���–�‡���’�‘�•�Ž�—���‹�–�‡�Ž�Œ���•�ƒ�†���•�Œ�‹�•�‡���‘�„�ƒ�˜�Ž�Œ�ƒ���‹�•�–�‡�”�ƒ�•�…�‹�Œ�—���‹���–�‘���•�‘�˜�‘���•�–�ƒ�•�Œ�‡��
�”�‡�’�Ž�‹�…�‹�”�ƒ�� �•�˜�‹�•�� �•�Ž�‹�Œ�‡�•�–�‹�•�ƒ�ä�� ���‰�”�ƒ�«�� �†�‘�Ž�ƒ�•�•�‘�•�� �†�‘�� �˜�”�ƒ�–�ƒ�� �˜�‹�†�‹�� �•�‘�‰�—�©�•�‘�•�–�� �‹�•�–�‡�”�ƒ�•�…�‹�Œ�‡��
otvaranja ili zatvaranja vrata kao na slikama 7 i 8 te pritiskom na tipku F ih 
�•�‘���‡�� �‘�–�˜�‘�”�‹�–�‹�� �‹�Ž�‹�� �œ�ƒ�–�˜�‘�”�‹�–�‹�ä�� ��‘�æ�� �Œ�‡�†�ƒ�•�� �’�”�‹�•�Œ�‡�”�� �–�ƒ�•�˜�‡�� �Œ�‡�†�•�‘�•�–�ƒ�˜�•�‡�� �•�‡�”�‹�Œ�ƒ�Ž�‹�œ�ƒ�…�‹�Œ�‡��
���•�–�‘�”�ƒ�� �•�‡�� �•�‘���‡�� �˜�‹�†�Œ�‡�–�‹�� �•�ƒ�� �•�Ž�‹�…�‹�� �{�� �‰�†�Œ�‡�� �Œ�‡�� �’�”�‹�•�ƒ�œ�ƒ�•�ƒ�� �‹�•�–�‡�”�ƒ�•�…�‹�Œ�ƒ�� �’�”�‡�–�”�ƒ���‹�˜�ƒ�•�Œ�ƒ��
�æ�•�”�‹�•�Œ�‡�ä 
 

 
Slika br. 7: Interakcija otvaranja vrata 
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Slika br. 8: Interakcija zatvaranja vrata 

 

 
Slika br. 9: Interakcija zatvaranja vrata 

 
���Ž�ƒ�•�ƒ�� ���•�–�‡�”�ƒ�…�–�ƒ�„�Ž�‡���‡�•�Š���•�•�–�ƒ�•�…�‡�� �•�Ž�—���‹�� �•�ƒ�‘�� �‘�•�‘�–�ƒ�«�� �‘�•�‘�� �‹�•�•�–�ƒ�•�…�‹�”�ƒ�•�‹�Š�� �•�”�‡���ƒ��
�’�‘�Ž�‹�‰�‘�•�ƒ�� �•�‘�Œ�‡�� �•�‡�•�ƒ�Œ�—�� ���•�–�‡�”�ƒ�…�–�ƒ�„�Ž�‡�� �•�—�«�‡�Ž�Œ�‡�� �•�ƒ�� �•�‡�„�‹�ä�� ���˜�ƒ�•�ƒ�� �‹�•�•�–�ƒ�•�…�‹�”�ƒ�•�ƒ�� �•�”�‡���ƒ��
�’�‘�Ž�‹�‰�‘�•�ƒ���•�‡���•�ƒ�•�–�‘�Œ�‹���‘�†���•�‘�•�’�‘�•�‡�•�–�‡���•�”�‡���‡���’�‘�Ž�‹�‰�‘�•�ƒ���‹���‹�•�†�‡�•�•�ƒ���‹�•�•�–�ƒ�•�…�‡�ä�����’�”�ä���•�˜�ƒ��
vegetacija na razini je jedna �‹�•�•�–�ƒ�•�…�‹�”�ƒ�•�ƒ�� �•�–�ƒ�–�‹�«�•�ƒ�� �•�”�‡���ƒ�� �’�‘�Ž�‹�‰�‘�•�ƒ�� �ƒ�� �’�‘�Œ�‡�†�‹�•�‘��
drvo je njena komponenta koja ima svoj indeks. Klasa MeshInstanceManager 
sprema InteractableMeshInstance u mapu.  
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���˜�ƒ�•�‹�� �’�—�–�� �•�ƒ�†�ƒ�� �‹�‰�”�ƒ�«�� �’�”�‡�¯�‡�� �•�‹�æ�‡�•�� �’�”�‡�•�‘�� �„�‹�Ž�‘�� �•�ƒ�•�˜�‡�� �‹�•�•�–�ƒ�•�…�‹�”�ƒ�•�‡�� �•�”�‡���‡��
poligona i kreira se omo�–�ƒ�«�����•�–�‡�”�ƒ�…�–�ƒ�„�Ž�‡���‡�•�Š���•�•�–�ƒ�•�…�‡���•�’�”�‡�•�‹�–���©�‡���•�‡���—���–�—���•�ƒ�’�—�ä��
���Ž�Œ�—�«�� �–�‡�� �•�ƒ�’�‡�� �Œ�‡�� �•�‘�•�„�‹�•�ƒ�…�‹�Œ�ƒ�� �•�‘�•�’�‘�•�‡�•�–�‡�� �•�”�‡���‡�� �’�‘�Ž�‹�‰�‘�•�ƒ�� �‹�� �•�Œ�‡�•�‘�‰�� �‹�•�†�‡�•�•�ƒ�ä��
���ƒ�–�‘���Œ�‡���’�‘�–�”�‡�„�•�‘���•�”�‡�‹�”�ƒ�–�‹���–�ƒ�Œ���’�ƒ�”���•�‘�Œ�‹���©�‡���•�‘�©�‹���•�ƒ�•�•�ƒ�†�•�‘���•�Ž�—���‹�–�‹���•�ƒ�‘���•�Ž�Œ�—�«���•�ƒ�’�‡�ä��
�	�—�•�•�…�‹�Œ�ƒ�� �
�‡�–���•�–�‡�”�ƒ�…�–�‹�‘�•�•������ �†�‘�Š�˜�ƒ�©�ƒ�� �’�”�‡�–�Š�‘�†�•�‘�� �•�’�‘�•enuti DataAsset s 
�•�‘�•�’�‘�•�‡�•�–�‡�� �‹�� �‹�œ�� �•�Œ�‡�‰�ƒ�� �«�‹�–�ƒ�� �‹�•�–�‡�”�ƒ�•�…�‹�Œ�‡�ä�� ���‘�‰�—�©�‡�� �Œ�‡�� �†�ƒ�� �•�‡�� ���ƒ�–�ƒ���•�•�‡�–�� �•�ƒ�Ž�ƒ�œ�‹�� �•�ƒ��
�•�ƒ�•�‘�Œ���•�–�ƒ�–�‹�«�•�‘�Œ���•�”�‡���‹���’�‘�Ž�‹�‰�‘�•�ƒ���—�•�Œ�‡�•�–�‘���•�ƒ�•�‘���•�ƒ���•�‘�•�’�‘�•�‡�•�–�‹���’�ƒ���Œ�‡���’�‘�–�”�‡�„�•�‘���‹��
�–�‘�� �’�”�‘�˜�Œ�‡�”�‹�–�‹�� �‹�� �’�”�‘�„�ƒ�–�‹�� �Œ�‡�� �†�‘�Š�˜�ƒ�–�‹�–�‹�ä�� ���‘�•�–�‘�Œ�‡�� �†�˜�ƒ�� �•�‘�‰�—�©�ƒ�� �–�‹�’�ƒ�� �•�”�‡���‡�� �’�‘�Ž�‹�‰�‘�•�ƒ�ã��
�•�–�ƒ�–�‹�«�•�ƒ���•�”�‡���ƒ�� �’�‘�Ž�‹�‰�‘�•�ƒ�� �‹�� �•�•�‡�Ž�‡�–�•�ƒ�� �•�”�‡���ƒ�� �’�‘�Ž�‹�‰�‘�•�ƒ�á�� �•�‘�Œ�ƒ�� �•�‡�� �«�‡�•�–�‘�� �•�‘�”�‹�•�–�‹�� �œ�ƒ��
�’�”�‹�•�ƒ�œ���Ž�‹�•�‘�˜�ƒ���‹���†�”�—�‰�‹�Š���ƒ�•�‹�•�‹�”�ƒ�•�‹�Š���‘�„�Œ�‡�•�ƒ�–�ƒ�á���’�ƒ���•�‡���”�ƒ�†�‡���’�”�‘�˜�Œ�‡�”�‡���œ�ƒ���•�Œ�‹�Š���•�ƒ�‘���æ�–�‘��
�Œ�‡���’�”�‹�•�ƒ�œ�ƒ�•�‘���—�����•�Œ�‡�«�ƒ�•���•�‘�†�ƒ���u�ä 

 
���•�Œ�‡�«�ƒ�•���•�‘�†�ƒ���y�ã�����”�‘�˜�Œ�‡�”�‡���œ�ƒ���•�–�ƒ�–�‹�«�•�—���•�”�‡���—���’�‘�Ž�‹�‰�‘�•�ƒ���‹���•�•�‡�Ž�‡�–�•�—���•�”�‡���—���’�‘�Ž�‹�‰�‘�•a 
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���‘�•�ƒ�«�•�‘�� �‹�•�’�Ž�‡�•�‡�•�–�ƒ�…�‹�Œ�‡�� �•�Ž�ƒ�•�‡�� �œ�ƒ�� �•�‡�”�‹�Œ�ƒ�Ž�‹�œ�ƒ�…�‹�Œ�—�� �–�‘�‰�� �‘�„�Œ�‡�•�–�ƒ�� �’�”�‡�•�‘�� �•�”�‡���‡�� �•�‡��
�•�‘���‡���˜�‹�†�Œ�‡�–�‹���—�����•�Œ�‡�«�ƒ�•���•�‘�†�ƒ���v�ä�� 
 

 
���•�Œ�‡�«�ƒ�•���•�‘�†�ƒ���z�ã�����•�’�Ž�‡�•�‡�•�–�ƒ�…�‹�Œ�ƒ���•�Ž�ƒ�•�‡���œ�ƒ���•�‡�”�‹�Œ�ƒ�Ž�‹�œ�ƒ�…�‹�Œ�—���‘�„�Œ�‡�•�–�ƒ���•�”�‡���‡���’�‘�Ž�‹�‰�‘�•�ƒ 

���‘�”�‹�æ�–�‡�•�Œ�‡���–�ƒ�•�˜�‡���•�‡�”�‹�Œ�ƒ�Ž�‹�œ�ƒ�…�‹�Œ�‡���‘�•�‘�‰�—�©�‹�Ž�‘���Œ�‡���‹�•�–�‡�”�ƒ�•�…�‹�Œ�—���”�‡�œ�ƒ�•�Œ�ƒ��pojedinog drva 
�•�ƒ�� �”�ƒ�œ�‹�•�‹�á�� �’�”�‹�•�ƒ�œ�ƒ�•�‘�� �•�ƒ�� �•�Ž�‹�…�‹�� �s�r�á�� �«�‹�Œ�—�� �’�”�‘�•�Œ�‡�•�—�� �•�–�ƒ�•�Œ�ƒ�á�� �–�Œ�� �•�‡�•�–�ƒ�Œ�ƒ�•�Œ�‡�� �•�� �”�ƒ�œ�‹�•�‡��
�•�‘�‰�—���˜�‹�†�Œ�‡�–�‹���•�˜�‹���•�Ž�‹�Œ�‡�•�–�‹���•�ƒ���’�‘�•�Ž�—���‹�–�‡�Ž�Œ�—�ä�����‘�†�ƒ�–�•�‘���Œ�‡���‹�•�’�Ž�‡�•�‡�•�–�‹�”�ƒ�•�ƒ���‹�•�–�‡�”�ƒ�•�…�‹�Œ�ƒ��
ispisivanja teksta svim klijentima prikazana na slici 1. 
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Slika br. 10: Interak�…�‹�Œ�ƒ���•�Œ�‡�«�‡���†�”�˜�ƒ 

 

 
Slika br. 11: Interakcija ispisivanja teksta svim spojenim klijentima 

 
���ƒ�•�Ž�Œ�—�«�ƒ�• 
 
���•�”�‡�ƒ�Ž�� ���•�‰�‹�•�‡�� �Œ�‡�� �”�ƒ�œ�˜�‘�Œ�•�‘�� �‘�•�”�—���‡�•�Œ�‡�� �œ�ƒ�� �”�ƒ�œ�˜�‘�Œ�� �˜�‹�†�‡�‘�� �‹�‰�ƒ�”�ƒ�� �•�‘�Œ�‡�� �•�‡�� �Œ�‘�æ�� �—�˜�‹�Œ�‡�•��
�•�˜�ƒ�•�‘�†�•�‡�˜�•�‘�� �”�ƒ�œ�˜�‹�Œ�ƒ�ä�� ���Œ�‹�Š�‘�˜�ƒ�� �•�”�‡���•�ƒ�� �ƒ�”�Š�‹�–�‡�•�–�—�”�ƒ�� �‘�•�‘�‰�—�©�ƒ�˜�ƒ�� �Œ�‡�†�•�‘�•�–�ƒ�˜�ƒ�•��
�”�ƒ�œ�˜�‘�Œ���˜�‹�æ�‡�•�‘�”�‹�•�•�‹�«�•�‹�Š���˜�‹�†�‡�‘���‹�‰�ƒ�”�ƒ���ƒ�Ž�‹���–�ƒ�•�‘�¯�‡�”���’�‘�†�”���ƒ�˜�ƒ���‹���‹�•�’�Ž�‡�•�‡�•�–�ƒ�…�‹�Œ�—���•�‘�˜�‹�Š��
funkcionalnosti ako su korisni�•�—�� �’�‘�–�”�‡�„�•�‡�� �•�ƒ�‘�� �æ�–�‘�� �Œ�‡�� �„�‹�‘�� �•�Ž�—�«�ƒ�Œ�� �—�� �‘�˜�‘�•�� �”�ƒ�†�—�ä��
���•�‹�˜�‡�”�œ�ƒ�Ž�•�‹�� �•�—�•�–�ƒ�˜�� �‹�•�–�‡�”�ƒ�•�…�‹�Œ�ƒ�� �Œ�‡�� �•�”�‡�‹�”�ƒ�•�� �•�� �‹�†�‡�Œ�‘�•�� �‘�Ž�ƒ�•�æ�ƒ�˜�ƒ�•�Œ�ƒ�� �•�ƒ�•�•�ƒ�†�•�‘�‰��
dodavanja funkcionalnosti u igru. Njegova arhitektura je tijekom rada 
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�—�•�’�Œ�‡�æ�•�‘���‘�•�•�‹�æ�Ž�Œ�‡�•�ƒ���‹���‹�•�’�Ž�‡�•�‡�•�–�‹�”�ƒ�•�ƒ���–�‡���Œ�‡���’�‘�•�–�‹�‰�•�—�–�ƒ���‹�•�†�‹�ˆ�‡�”�‡�•�…�‹�Œa nad tipom 
�‘�„�Œ�‡�•�–�ƒ�ä�����‘�”�‹�•�•�‹�•���•�‡���•�‘�”�ƒ���”�ƒ�œ�•�‹�æ�Ž�Œ�ƒ�–�‹���‘���–�‹�’�—���‘�„�Œ�‡�•�–�ƒ���•�‘�Œ�‹���•�‡���•�ƒ�Ž�ƒ�œ�‹���—���•�…�‡�•�‹���•�‡�‰�‘��
�•�‘���‡�� �Œ�‡�†�•�‘�•�–�ƒ�˜�•�‘�� �•�ƒ�� �•�˜�ƒ�•�‹�� �•�ƒ�†�‘�†�ƒ�–�‹�� ���‡�Ž�Œ�‡�•�‡�� �‹�•�–�‡�”�ƒ�•�…�‹�Œ�‡�� �‹�� �•�Œ�‹�Š�‘�˜�—��
funkcionalnost implementirati kroz programski kod ili vizualno skriptiranje u 
Blueprintsu. 
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���ƒ���‡�–�ƒ�• 
 
���‘�”�‹�•�•�‹�«�•�‘�� �‹�•�•�—�•�–�˜�‘��(engl. User Experience, UX) predstavlja emocije, stavove i 
�’�‘�•�ƒ�æ�ƒ�•�Œ�ƒ�� �•�‘�Œ�‹�� �•�‡�� �Œ�ƒ�˜�Ž�Œ�ƒ�Œ�—�� �•ada osoba koristi �‘�†�”�‡�¯�‡�•�‹�� �’�”�‘�‹�œ�˜�‘�†�á�� �•�—�•�–�ƒ�˜�� �‹�Ž�‹��
uslugu. ���‘�”�‹�•�•�‹�«�•�‘���‹�•�•�—�•�–�˜�‘���—���˜�‹�†�‡�‘���‹�‰�”�ƒ�•�ƒ���†�—�‰�‘��je vremena bilo zanemareno 
�œ�„�‘�‰�� �‘�‰�”�ƒ�•�‹�«�‡�•�‘�‰�� �˜�”�‡�•�‡�•�ƒ�� �‹�� �„�—�†���‡�–�ƒ�� �—�� �”�ƒ�œ�˜�‘�Œ�— �‹�‰�”�‡�á�� �•�‘�� �’�‘�œ�‹�–�‹�˜�•�‘�� �•�‘�”�‹�•�•�‹�«�•�‘��
�‹�•�•�—�•�–�˜�‘�� �’�”�‡�†�•�–�ƒ�˜�Ž�Œ�ƒ�� �‹�œ�—�œ�‡�–�•�‘�� �˜�ƒ���ƒ�•�� �ƒ�•�’�‡�•�–�� �”�ƒ�œ�˜�‘�Œ�ƒ�� �‹�‰�”�‡�� �•�‘�Œ�‹�� �©�‡�� �‘�•�‘�‰�—�©�‹�–�‹��
�’�”�‹�˜�Ž�ƒ�«�‡�•�Œ�‡�� �‹�� �œ�ƒ�†�”���ƒ�˜�ƒ�•�Œ�‡�� �‹�‰�”�ƒ�«�ƒ. U ovom radu prikazani su rezultati 
vrednovanja �•�‘�”�‹�•�•�‹�«�•�‘�‰�� �‹�•�•�—�•�–�˜�ƒ�� �‹�‰�”�‡��Inside primjenom dvaju upitnika: prvo 
je vrednovana upotrebljivost igre �’�‘�•�‘�©�—�� �—�’�‹�–�•�‹�•�ƒ��System Usability Scale 
(SUS), a zatim je vrednovano cjelokupno �•�‘�”�‹�•�•�‹�«�•�‘���‹�•�•�—�•�–�˜o �’�‘�•�‘�©�—���—�’�‹�–�•�‹�•�ƒ 
Game Experience Questionnaire (GEQ). Prema rezultatima, igra Inside ima 
�’�”�‘�•�Œ�‡�«�•�‘���‘�…�‹�Œ�‡�•�Œ�‡�•�—���—�’�‘�–�”�‡�„�Ž�Œ�‹�˜�‘�•�–�á���ƒ���’�‘�œ�‹�–�‹�˜�ƒ�•���—�–�Œ�‡�…�ƒ�Œ���•�ƒ���•�‘�”�‹�•�•�‹�«�•�‘���‹�•�•�—�•�–�˜�‘��
�•�‘�†���‹�•�’�‹�–�ƒ�•�‹�•�ƒ���•�ƒ�Œ�˜�‹�æ�‡���‹�•�ƒ���•�ƒ�–�‡�‰�‘�”�‹�Œ�ƒ���—�”�ƒ�•�Œ�ƒ�•�Œ�ƒ���‹�Ž�‹���‹�•�‡�”�œ�‹�Œ�‡���‹�‰�”�ƒ�«�ƒ�ä 
 
���Ž�Œ�—�«�•�‡���”�‹�Œ�‡�«�‹�ã���•�‘�”�‹�•�•�‹�«�•�‘���‹�•�•�—�•�–�˜�‘�á video igre, vrednovanje, SUS, GEQ  
 
Uvod 
 
���‘�Œ�ƒ�•�� �•�‘�”�‹�•�•�‹�«�•�‘�‰�� �‹�•�•�—�•�–�˜�ƒ�� �–�‡�•�ƒ�� �Œ�‡�� �”�ƒ�•�’�”�ƒ�˜�‡�� �•�‡�¯�—�� �������� ���‡�•�‰l. Human - 
Computer Interaction���� �œ�ƒ�Œ�‡�†�•�‹�…�‘�•�ä�� ���‘���‡�� �•�‡�� �•�ƒ�� �•�Œ�‡�‰�ƒ�� �‰�Ž�‡�†�ƒ�–�‹�� �•�ƒ�‘��na krovni 
�’�‘�Œ�ƒ�•���œ�ƒ���’�‘�–�‹�…�ƒ�•�Œ�‡���‹�•�–�”�ƒ���‹�˜�ƒ�•�Œ�ƒ�����������œ�ƒ�Œ�‡�†�•�‹�…�‡���†�ƒ���•�‡���—�•�”�‡�†�‘�–�‘�«�‹���•�ƒ���ƒ�•�’�‡�•�–�‡���•�‘�Œ�‹��
�•�ƒ�†�‹�Ž�ƒ�œ�‡�� �†�‹�œ�ƒ�Œ�•�� �•�‘�”�‹�•�•�‹�«�•�‘�‰�� �•�—�«�‡�Ž�Œ�ƒ�� �‹ upotrebljivost  (engl. Usability). 
���’�‘�–�”�‡�„�Ž�Œ�‹�˜�‘�•�–�� �•�‡�� �‘�†�•�‘�•�‹�� �•�ƒ�� �–�‘�«�•�‘�� �‹�� �‡�ˆ�‹�•�ƒ�•�•�‘�� �‹�œ�˜�”�æ�ƒ�˜�ƒ�•�Œ�‡�� �œ�ƒ�†�ƒ�–�•�ƒ�� �‘�†�� �•�–�”�ƒ�•�‡��
korisnika dok je u interakciji s proizvodima, sustavima ili uslugama, i dio je 
�•�‘�”�‹�•�•�‹�«�•�‘�‰�� �‹�•�•�—�•�–�˜�ƒ�ä�� ���� �†�”�—�‰�‡�� �•�–�”�ƒ�•�‡�á�� �•�‘�”�‹�•�•�‹�«�•�‘�� �‹�•�•�—�•�–�˜�‘�� �’�‘�˜�‡�œ�ƒ�•�‘�� �Œ�‡�� �•��
�Š�‡�†�‘�•�‹�•�–�‹�«�•�‹�•�� �ƒ�•�’�‡�•�–�‹�•�ƒ�� �‹�•�–�‡�”�ƒ�•�…�‹�Œ�‡�� �‹���‹�Ž�‹�� �’�‘�•�Œ�‡�†�‘�˜�ƒ�•�Œ�ƒ�� �’�”�‘�‹�œ�˜�‘�†�ƒ�á�� �•�ƒ�‘�� �æ�–�‘�� �•�—��
�‡�•�–�‡�–�‹�•�ƒ�á���œ�ƒ�„�ƒ�˜�ƒ�á���‹�œ�ƒ�œ�‘�˜�á���•�–�‹�•�—�Ž�ƒ�…�‹�Œ�ƒ���‹�Ž�‹���•�ƒ�•�‘�‹�œ�”�ƒ��avanje [4]. McCarthy i Wright 
[7] �•�ƒ�˜�‘�†�‡�� �†�ƒ�� �Œ�‡�� �•�‘�”�‹�•�•�‹�«�•�‘�� �‹�•�•�—�•�–�˜�‘�� �˜�‡�œ�ƒ�� �‹�œ�•�‡�¯�—�� �Ž�Œ�—�†�‹�� �‹�� �‹�•�–�‡�”�ƒ�•�–�‹�˜�•�‹�Š��
�–�‡�Š�•�‘�Ž�‘�‰�‹�Œ�ƒ�ä�� ���˜�‘�•�� �†�‡�ˆ�‹�•�‹�…�‹�Œ�‘�•�� �•�‡�� �æ�‹�”�‹�� �ˆ�‘�•�—�•�� �•�� �”�ƒ�«�—�•�ƒ�Ž�ƒ�� �•�ƒ�� �æ�‹�”�‘�•�‹�� �”�ƒ�•�’�‘�•��
�‹�•�–�‡�”�ƒ�•�–�‹�˜�•�‹�Š�� �–�‡�Š�•�‘�Ž�‘�‰�‹�Œ�ƒ�� �‹�� �‘�†�� �”�ƒ�†�•�‹�Š�� �œ�ƒ�†�ƒ�–�ƒ�•�ƒ�� �†�‘�� �†�‘���‹�˜�Ž�Œ�‡�•�‘�‰�� �‹�•�•�—�•�–�˜�ƒ�ä 
Formalizacija izraza �•�‘�”�‹�•�•�‹�«�•�‘�� �‹�•�•�—�•�–�˜�‘ dana je ISO standardom 9241-110: 
2010 i fokusirana je na percepciju osobe i njene odgovore koji proizlaze iz 
upotrebe ili anticipirane upotrebe proizvoda, sustava ili usluge [6]. 
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���‘�„�”�‘�� �‹�Ž�‹�� �Ž�‘�æ�‡�� �†�‹�œ�ƒ�Œ�•�‹�”�ƒ�•�‘�� �•�‘�”�‹�•�•�‹�«�•�‘�� �‹�•�•�—�•�–�˜�‘�� �Œ�‡�� �‘�„�‹�«�•�‘�� �Œ�‡�†�•�‘�•�–�ƒ�˜�•�‘�� �œ�ƒ��
�’�”�‡�’�‘�œ�•�ƒ�–�‹�á�� �ƒ�Ž�‹�� �–�‡�æ�•�‘�� �œ�ƒ�� �†�‡�ˆ�‹�•�‹�”�ƒ�–�‹�� �œ�ƒ�–�‘�� �æ�–�‘�� �Œ�‡�� �•�‘�”�‹�•�•�‹�«�•�‘�� �‹�•�•�—�•�–�˜�‘�� �•�—�„�Œ�‡�•�–�‹�˜�•�‘��
�‹�•�•�—�•�–�˜�‘���’�‘�Œ�‡�†�‹�•�ƒ�…�ƒ�ä�����ƒ�‘���æ�–�‘���‹�•�‡���•�—�‰�‡�”�‹�”�ƒ�á���•�‘�”�‹�•�•�‹�«�•�‘���‹�•�•�—�•�–�˜�‘���Œ�‡���‹�•�•�—�•�–�˜�‘���•�‘�Œ�‡��
�•�‘�”�‹�•�•�‹�•�� �†�‘���‹�˜�Ž�Œ�ƒ�˜�ƒ�� �’�”�‹�Žikom interakcije s proizvodom, sustavom ili uslugom. 
���Ž�‹�«�•�‘�� �•�ƒ�‘�� �‹�� �•�‘�†�� �‰�Ž�ƒ�œ�„�‡�á�� �•�‘�”�‹�•�•�‹�«�•�‘�� �‹�•�•�—�•�–�˜�‘�� �•�‡�•�‘�‰�� �•�‘�ˆ�–�˜�‡�”�ƒ�� �•�‘���‡�� �„�‹�–�‹��
�•�—�„�Œ�‡�•�–�‹�˜�•�‘���†�‘�„�”�‘���‹�Ž�‹���•�—�„�Œ�‡�•�–�‹�˜�•�‘���Ž�‘�æ�‡���†�‹�œ�ƒ�Œ�•�‹�”�ƒ�•�‘�ä�����‡���’�‘�•�–�‘�Œ�‹���‘�„�Œ�‡�•�–�‹�˜�•�‘���†�‘�„�”�‘��
�‹�Ž�‹���Ž�‘�æ�‡���•�‘�”�‹�•�•�‹�«�•�‘���‹�•�•�—�•�–�˜�‘���•�‡�‰�‘���•�˜�‡���‘�˜�‹�•�‹���‘��samom korisniku [1]. 
 
���”�‡�†�•�‘�˜�ƒ�•�Œ�‡�� �•�‘�”�‹�•�•�‹�«�•�‘�‰�� �‹�•�•�—�•�–�˜�ƒ�� �—���˜�‹�†�‡�‘�� �‹�‰�”�ƒ�•�ƒ�� �Œ�‡�� �˜�ƒ���•�‘�� �Œ�‡�”�� �†�ƒ�Œ�‡�� �—�˜�‹�†�� �•�ƒ�•�‘��
�•�—�� �‹�‰�”�ƒ�«�‹�� �’�”�‹�Š�˜�ƒ�–�‹�Ž�‹�� �‹�‰�”�—�ä�� ���ƒ�•�‘�� �”�ƒ�œ�˜�‘�Œ�•�‹�� �‹�•���‡�•�Œ�‡�”�‹�� �•�‘�‰�—�� �•�Š�˜�ƒ�–�‹�–�‹�� �‰�†�Œ�‡�� �•�—��
�’�‘�‰�”�‹�Œ�‡�æ�‹�Ž�‹�� �‹�� �‰�†�Œ�‡�� �•�—�� �†�‘�•�‹�Œ�‡�Ž�‹�� �†�‘�„�”�‡�� �‘�†�Ž�—�•�‡�� �—�� �†�‹�œ�ƒ�Œ�•�—�� �æ�–�‘�� �‹�•�� �•�‘���‡�� �’�‘�•�‘�©�‹�� �—��
�„�—�†�—�©�‹�•�� �’�”�‘�Œ�‡�•�–�‹�•a. U ovom radu opisano je vrednovanje upotrebljivosti 
�’�‘�•�‘�©�—�� �—�’�‹�–�•�‹�•�ƒ��System Usability Scale (SUS) [9] �‹�� �˜�”�‡�†�•�‘�˜�ƒ�•�Œ�‡�� �•�‘�”�‹�•�•�‹�«�•�‘�‰��
�‹�•�•�—�•�–�˜�ƒ�� �’�‘�•�‘�©�—�� �—�’�‹�–�•�‹�•�ƒ��Game Experience Questionnaire (GEQ) [5]  na 
primjeru 2D platformske igre Inside.  
 
���‘�”�‹�•�•�‹�«�•�‘���‹�•�•�—�•�–�˜�‘��u kontekstu video igara  
 
Anderson i suradnici [1] navode da je dobro imati za cilj postizanje dobrog 
�•�‘�”�‹�•�•�‹�«�•�‘�‰�� �‹�•�•�—�•�–�˜�ƒ�� �—�� �•�‘�ˆ�–�˜�‡�”�—�á�� �ƒ�Ž�‹�� �†�ƒ�� �•�˜�ƒ�Ž�‹�–�‡�–�•�‘�� �†�‹�œ�ƒ�Œ�•�‹�”�ƒ�•�‘�� �•�‘�”�‹�•�•�‹�«�•�‘��
�‹�•�•�—�•�–�˜�‘�� �‹�� �•�‹�Œ�‡�� �’�”�ƒ�˜�‹�� �…�‹�Ž�Œ�ä�� ���•�‘�� �˜�‘�†�‹�� �•�‡�«�‡�•�—�� �†�”�—�‰�‘�•�� �‹�� �˜�ƒ���•�‹�Œ�‡�•�á�� �†�ƒ�Œ�‡�� �•�•�‹�•�ƒ�‘��
softveru. �����•�‘�•�–�‡�•�•�–�—���˜�‹�†�‡�‘���‹�‰�”�‡�á���•�‘�”�‹�•�•�‹�«�•�‘���‹�•�•�—�•�–�˜�‘���†�ƒje svrhu video igri. 
 
���•�•�—�•�–�˜�‘���‹�‰�”�ƒ�•�Œ�ƒ���˜�‹�†�‡�‘���‹�‰�ƒ�”�ƒ���‘�„�‹�«�•�‘���•�‡���•�Š�˜�ƒ�©�ƒ���•�ƒ�‘���•�—�„�Œ�‡�•�–�‹�˜�•�‹���‘�†�•�‘�•���•�‘�”�‹�•�•�‹�•�ƒ���‹��
video igre izvan stvarne implementacije igre. Provedba je vezana brzinom 
mikroprocesora igra�©e platforme, ergonomijom kontrolera, upotrebljivim 
�•�—�«�‡�Ž�Œ�‡�• te brzinom internet veze ako govorimo o online igrama. ���‘�”�‹�•�•�‹�«�•�‘��
i�•�•�—�•�–�˜�‘�� �Œ�‡�� �˜�‹�æ�‡�� �‘�†�� �–�‘�‰�ƒ�á��ono se �•�•�ƒ�–�”�ƒ�� �‹�� �‘�•�‘�„�•�‹�•�� �‘�†�•�‘�•�‘�•�ä�� ���Š�˜�ƒ�©�ƒ�•�Œ�‡�� �‘�˜�‘�‰��
�‘�†�•�‘�•�ƒ�� �•�ƒ�‘�� �‘�•�‘�„�•�‘�‰�� �’�”�‘�„�Ž�‡�•�ƒ�–�‹�«�•�‘�� �Œ�‡�� �—�� �œ�•�ƒ�•�•�–�˜�‡�•�‹�•�� �‘�•�˜�‹�”�‹�•�ƒ�ä�� ���•�‘�„�•�‘�� �‹��
�•�—�„�Œ�‡�•�–�‹�˜�•�‘�� �œ�•�ƒ�•�Œ�‡�� �•�‡�� �†�‘�’�—�æ�–�ƒ�� �‰�‡�•�‡�”�ƒ�Ž�‹�œ�‹�”�ƒ�•�Œ�‡�� �‹�Ži krivotvorenje teorije 
(Popper, citirano u [3]).   
 
���‘�”�‹�•�•�‹�…�‹�� �’�”�˜�‘�� �‹�†�‡�•�–�‹�ˆ�‹�…�‹�”�ƒ�Œ�—�� �‹�‰�”�—�á�� �ƒ�� �œ�ƒ�–�‹�•�� �‹�œ�‰�”�ƒ�¯�—�Œ�—�� �‘�†�•�‘�•�� �•�� �•�Œ�‘�•�ä�� ���Ž�ƒ�•�•�‹�æ�–�˜�‘��
�‹�‰�”�‡�� �Œ�‡�� �˜�‡�œ�ƒ�� �•�‘�Œ�‡�� �˜�‘�†�‹�� �†�‘�� �—���‹�˜�ƒ�•�Œ�ƒ�ä�� ���Ž�ƒ�•�•�‹�æ�–�˜�‘�� �•�‡�� �’�‘�•�–�‹���‡�� �•�ƒ�†a �‹�‰�”�ƒ�«�� �‹�•�ƒ��
kontrolu nad igrom. Ako je kontrola slaba tada drugi potporni elementi moraju 
�•�–�˜�‘�”�‹�–�‹�� �‘�•�Œ�‡�©�ƒ�Œ�� �˜�Ž�ƒ�•�•�‹�æ�–�˜�ƒ�� �•�‘�†�� �‹�‰�”�ƒ�«�ƒ�ä�� ���‰�”�ƒ�«�� �–�ƒ�†�ƒ�� �—�� �‹�‰�”�‹�� �‹�œ�‰�”�ƒ�¯�—�Œ�‡�� �•�˜�‘�Œ�—�� �’�”�‹�«�—�ä��
���ƒ�«�‹�•�� �•�ƒ�� �•�‘�Œ�‹�� �‹�‰�”�ƒ�«�� �«�‹�•�‹�� �‹�‰�”�—�� �•�˜�‘�Œ�‘�•�� �Œ�‡�� �•�‘�”�‹�æ�–�‡�•�Œ�‡�� �”�ƒ�†�•�Œ�‹�� �•�‘�Œ�‡�� �•�‡�� �•�‘�‰�—��
upotrijebiti za pobjedu u igri ili za postizanje vlastitih ciljeva. Kako igra 
�•�ƒ�’�”�‡�†�—�Œ�‡�á�� �‹�‰�”�ƒ�«�� �’�‘�«�‹�•�Œ�‡�� �’�”�‹�•�ƒ�–�‹�� �”�ƒ�œ�Ž�‹�«�‹�–�‡�� �˜�”�•�–�‡�� �•�ƒ�‰�”�ƒ�†�ƒ�� �æ�–�‘�� �•�‘���‡�� �„�‹�–�‹�� �‘�†��
�’�‘�•�‘�©�‹�� �œ�ƒ�� �’�‘�„�Œ�‡�†�—�� �—�� �‹�‰�”�‹�� �‹�Ž�‹�� �•�ƒ�•�‘�� �•�‡�æ�–�‘�� �æ�–�‘�� �‹�‰�”�ƒ�«�� �—���‹�˜�ƒ�� �”�ƒ�†�‹�–�‹�ä�� ���‘�� �Œ�‡�� �—�Œ�‡�†�•�‘�� �‹��
�’�”�‹�Ž�‹�•�ƒ���†�ƒ���‹�‰�”�ƒ�«���•�‘���‡���—�«�‹�•�‹�–�‹���•�‡�æ�–�‘���•�–�”�ƒ�•�‘���•�˜�‘�Œ�‘�Œ���•�–�˜�ƒ�”�•�‘�•�–�‹��[3]. 
 
K�‘�”�‹�•�•�‹�«�•�‘���‹�•�•�—�•�–�˜�‘���—���˜�‹�†�‡�‘���‹�‰�”�ƒ�•�ƒ��opisuje se pojmovima �•�ƒ�‘���æ�–�‘���•�—���‹�•�‡�”�œ�‹�Œ�ƒ�á��
�œ�ƒ�„�ƒ�˜�ƒ�á�� �’�”�‹�•�—�–�•�‘�•�–�á�� �—�•�Ž�Œ�—�«�‡�•�‘�•�–�á�� �ƒ�•�‰�ƒ���‹�”�ƒ�•�‘�•�–�� �‹�� �–�‘�•�ä�� �,�‡�•�–�‘�� �•�—�� �–�‹�� �’�‘�Œ�•�‘�˜�‹��
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�†�‡�ˆ�‹�•�‹�”�ƒ�•�‹�� �’�”�‹�Ž�‹�«�•�‘�� �æ�‹�”�‘�•�‘�á�� �’�”�‹�•�Œ�‡�”�‹�…�‡�� �–�‘�•�� �Œ�‡�� �‘�’�‹�•�ƒ�•�� �•�ƒ�‘�� �‘�’�–�‹�•�ƒ�Ž�•�‘�� �‹�•�•�—�•�–�˜�‘�ä��
���˜�‹�•�� �’�‘�Œ�•�‘�˜�‹�•�ƒ�� �’�”�‹�†�ƒ�Œ�—�� �•�‡�� �”�ƒ�œ�Ž�‹�«�‹�–�‹�� �’�•�‹�Š�‘�Ž�‘�æ�•�‹��elementi: npr. koncentracija, 
emocije i kognitivne procjene izazova u igri nazivaju se uranjanjem ili 
imerzijom [10]. 
 
���‹�Ž�Œ�‡�˜�‹�� �‹�Ž�‹�� �œ�ƒ�†�ƒ�…�‹�� �—�•�—�–�ƒ�”�� �‹�‰�”�‡�� �—�•�•�Œ�‡�”�ƒ�˜�ƒ�Œ�—�� �‹�‰�”�ƒ�«�‡�ä�� ���•�—�–�ƒ�”�� �’�”�ƒ�˜�‹�Ž�ƒ�� �‹�‰�”�‡�� �‹�� �‹�œ�„�‘�”�ƒ�á��
�‹�‰�”�ƒ�«�‹�� �•�Ž�‹�Œ�‡�†�‡�� �…�‹�Ž�Œ�‡�˜�‡�á�� �‘�•�–�˜�ƒ�”�—�Œ�—�� �•�ƒ�‰�”�ƒ�†�‡�á�� �†�‘�•�‘�•�‡�� �‘�†�Ž�—�•�‡�� �‹�� �•�—�‘�«�ƒ�˜�ƒ�Œ�—�� �•�‡�� �•��
�‹�œ�ƒ�œ�‘�˜�•�‹�•���•�‹�–�—�ƒ�…�‹�Œ�ƒ�•�ƒ�ä�����‰�”�ƒ�«�‹���•�˜�Œ�‡�•�•�‘���‹�Ž�‹���•�‡�•�˜�Œ�‡�•�•�‘���œ�ƒ���˜�”�‹�Œ�‡�•�‡���‹�‰�”�ƒ�•�Œ�ƒ���‘�…�Œ�‡�•�Œ�—�Œ�—��
�•�˜�‘�Œ�—���‹�œ�˜�‡�†�„�—���—���‹�‰�”�‹�ä�����‹�–�ƒ�Œ�—���•�‡���’�‘�•�–�‹���—���Ž�‹�����‡�Ž�Œ�‡�•�‡���…�‹�Ž�Œ�‡�˜�‡���‹���•�‘�‰�—���Ž�‹���‘�†�‰�‘�˜�‘�”�‹�–�‹���•�ƒ��
izazove koje im igra postavlja. Kad postignu ciljeve nakon svladavanja 
prepreka, pojavljuju �•�‡�� �’�‘�œ�‹�–�‹�˜�•�‹�� �‘�•�Œ�‡�©�ƒ�Œ�‹�� �‹�� �‘�•�Œ�‡�©�ƒ�Œ�� �•�‘�•�’�‡�–�‡�•�…�‹�Œ�‡�ä�� ���‰�”�ƒ��
�’�”�‹�’�‘�˜�‹�Œ�‡�†�ƒ�•�Œ�ƒ���’�”�‡�–�˜�ƒ�”�ƒ���•�‡���—���’�”�‹�«�—���—���•�‘�Œ�‘�Œ���‹�‰�”�ƒ�«���‹�•�ƒ���ƒ�•�–�‹�˜�•�—���—�Ž�‘�‰�—�ä�����ƒ�•�‹�•�Ž�Œ�‹�˜�ƒ��
�•�Œ�‡�•�–�ƒ�� �—�•�•�Œ�‡�”�ƒ�˜�ƒ�Œ�—�� �‹�‰�”�ƒ�«�‡�˜�� �ˆ�‘�•�—�•�� �•�ƒ�� �•�˜�‹�Œ�‡�–�� �‹�‰�”�‡�� �‹�� �’�”�—���ƒ�Œ�—�� �„�‹�Œ�‡�‰�� �‹�œ�� �•�–�˜�ƒ�”�•�‘�‰��
�•�˜�‹�Œ�‡�–�ƒ�ä�� ���‰�”�ƒ�«�‹�� �’�‘�•�–�ƒ�Œ�—�� �ƒ�•�‰�ƒ���‹�”�ƒ�•�‹�� �•�”�‘�œ�� �•�˜�‘�Œ�—�� �—�Ž�‘�‰�—�� �•�� �†�‘�‰�ƒ�¯�ƒ�Œ�‹�•�ƒ�� �•�‘�Œ�‹�� �•�‡��
�†�‘�‰�ƒ�¯�ƒ�Œ�—���—���‹�‰�”�‹��[10]. 
 
���”�‡�†�•�‘�˜�ƒ�•�Œ�‡���•�‘�”�‹�•�•�‹�«�•�‘�‰���‹�•�•�—�•�–�˜�ƒ���—���˜�‹�†�‡�‘���‹�‰�”�ƒ�•�ƒ�� 
 
Novak (citirano u [2] ���� �‰�‘�˜�‘�”�‹�� �†�ƒ���•�‡�� �˜�”�‡�†�•�‘�˜�ƒ�•�Œ�‡�� �•�‘�”�‹�•�•�‹�«�•�‘�‰���‹�•�•�—�•�–�˜�ƒ�� �—���˜�‹�†�‡�‘��
�‹�‰�”�ƒ�•�ƒ�� �‹�� �†�”�—�‰�‹�•�� �•�Ž�‹�«�•�‹�•�� �•�—�•�–�ƒ�˜�‹�•�ƒ�� �œ�ƒ�� �œ�ƒ�„�ƒ�˜�—�� �‘�†�˜�‹�Œ�ƒ�� �Œ�‘�æ�� �—�� �”�ƒ�•�‹�•�� �ˆ�ƒ�œ�ƒ�•�ƒ��
razvoja igre. ���”�‘�‰�”�ƒ�•�‡�”�‹�� �’�”�˜�‹�Š�� �”�ƒ�«�—�•�ƒ�Ž�•�‹�Š�� �•�—�•�–�ƒ�˜�ƒ�� �’�‘�«�‡�Ž�‹�� �•�—�� �”�ƒ�œ�˜�‹�Œ�ƒ�–�‹�� �’�”�˜�‡��
verzije digitalnih igara i uspostavili su veoma primitivnu formu vrednovanja 
�•�‘�”�‹�•�•�‹�«�•�‘�‰���‹�•�•�—�•�–�˜�ƒ���–�ƒ�•�‘���†�ƒ���•�—���Œ�‡�†�•�‘�•�–�ƒ�˜�•�‘���’�”�‘�„�ƒ�Ž�‹���‹�‰�”�ƒ�–�‹���‹�‰�”�—���‹���•�Š�˜�ƒ�–�‹�Ž�‹���œ�ƒ�æ�–�‘��
neke stvari treba promijeniti. Pojav�ƒ�� �‹�‰�ƒ�”�ƒ�� �•�ƒ�‘�� �æ�–�‘�� �Œ�‡�� ���‡�–�”�‹�•�� �’�‘�•�ƒ�œ�ƒ�Ž�‡�� �•�—�� �•�ƒ�•�‘��
�•�ƒ�Ž�‡�� �’�”�‘�•�Œ�‡�•�‡�� �—�� �•�ƒ�«�‹�•�—�� �‹�‰�”�ƒ�•�Œ�ƒ�� �‹�Ž�‹�� �’�”�‹�«�‹�� �•�‘�‰�—�� �‹�•�ƒ�–�‹�� �˜�‡�Ž�‹�•�‹�� �—�–�Œ�‡�…�ƒ�Œ�� �•�ƒ�� �—�•�—�’�•�‘��
�•�‘�”�‹�•�•�‹�«�•�‘���‹�•�•�—�•�–�˜�‘���–�‹�Œ�‡�•�‘�•���‹�‰�”�ƒ�•�Œ�ƒ���‹�‰�”�‡�ä 
 
Kod implementacijskih faza i faza testiranja popularne metode vrednovanja 
�•�‘�”�‹�•�•�‹�«�•�‘�‰���‹�•�•�—�•�–�˜a su (Novak, citirano u [2]):  
�� Testiranje igranjem �� �‹�‰�”�ƒ�•�Œ�‡�� �”�ƒ�œ�Ž�‹�«�‹�–�‹�Š�� �˜�‡�”�œ�‹�Œ�ƒ�� �‹�‰�”�‡�� �‘�˜�‹�•�•�‘�� �‘�� �•�–�—�’�•�Œ�—��

�”�ƒ�œ�˜�‘�Œ�ƒ�ä�����”�ƒ���‡���•�‡���•�‡�•�‘�•�œ�‹�•�–�‡�•�–�•�‘�•�–�‹���‹���’�‘�‰�”�‡�æ�•�‡�ä 
�� Polustrukturirani intervjui �� otvorenija vrsta intervjua s krajnjim 

�•�‘�”�‹�•�•�‹�…�‹�•�ƒ�����‹�‰�”�ƒ�«�‹�•�ƒ�����•�‘�Œ�ƒ���•�‡�•�ƒ���•�—���•�‘ predefinirana pitanja. 
�� Promatranje �� �’�”�‘�•�ƒ�–�”�ƒ�•�Œ�‡�� �‹�‰�”�ƒ�«�ƒ�� �•�‘�Œ�‹�� �‹�‰�”�ƒ�Œ�—�� �‹�‰�”�—�ä�� ���”�ƒ�–�‡�� �•�‡�� �˜�‡�”�„�ƒ�Ž�•�ƒ�� �‹��

�•�‡�˜�‡�”�„�ƒ�Ž�•�ƒ���’�‘�•�ƒ�æ�ƒ�•�Œ�ƒ�ä 
�� ���˜�ƒ�•�–�‹�–�ƒ�–�‹�˜�•�‡�� �—�•�’�‘�”�‡�†�„�‡�� �’�‘�•�ƒ�æ�ƒ�•�Œ�ƒ�� �‹�‰�”�ƒ�«�ƒ���� �’�‘�•�ƒ�æ�ƒ�•�Œ�ƒ�� �‹�‰�”�ƒ�«�ƒ�� �•�‘�Œ�ƒ�� �•�‡��

�•�‘�‰�—���„�”�‘�Œ�«�ƒ�•�‘���’�”�‹�•�ƒ�œ�ƒ�–�‹�á���•�’�”�ä���˜�”�‹�Œ�‡�•�‡���’�‘�–�”�‡�„�•�‘���œ�ƒ���’�”�‡�Ž�ƒ�œ�ƒ�•���Œ�‡�†�•�‘�‰���•�‹�˜�‘�ƒ 
u igri. 

�� ���’�‹�–�•�‹�…�‹�� �ˆ�‘�•�—�•�‹�”�ƒ�•�‹�� �•�ƒ�� �•�–�ƒ�˜�‘�˜�‡�� �‹�� �‹�•�•�—�•�–�˜�ƒ�� �‹�‰�”�ƒ�«�ƒ���� upitnici koji ispituju 
�‹�‰�”�ƒ�«�‡���‘���•�Œ�‹�Š�‘�˜�‘�•���‹�•�•�—�•�–�˜�—���‹�‰�”�ƒ�•�Œ�ƒ�ä 

�� ���‡�—�”�‹�•�–�‹�«�•�‘�� �˜�”�‡�†�•�‘�˜�ƒ�•�Œ�‡���� �‹�‰�”�—�� �˜�”�‡�†�•�—�Œ�—�� �������� �•�–�”�—�«�•�Œ�ƒ�…�‹�� �’�‘�•�‘�©�—��
heuristika za igrivost. 
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���˜�‡�� �•�ƒ�˜�‡�†�‡�•�‡�� �•�‡�–�‘�†�‡�� �˜�”�‡�†�•�‘�˜�ƒ�•�Œ�ƒ�� �’�‘�œ�•�ƒ�–�‡�� �•�—�� �‹�� �«�‡�•�–�‘ �•�‘�”�‹�æ�–�‡�•�‡�� �—�� �”�ƒ�œ�˜�‘�Œ�—��
igara. Ipak, neki razvojni studiji ih pritisnuti vremenskim rokovima i 
�•�•�ƒ�•�Œ�‡�•�‹�•�� �„�—�†���‡�–�‘�•�� �œ�ƒ�•�‡�•�ƒ�”�—�Œ�—�� �‹�� �•�‡�”�‹�Œ�‡�–�•�‘�� �•�‡�� �†�‘�‰�‘�†�‹�� �†�ƒ�� �‹�‰�”�ƒ�� �•�‡�� �„�—�†�‡��
�†�‘�˜�‘�Ž�Œ�•�‘�� �–�‡�•�–�‹�”�ƒ�•�ƒ�� �’�ƒ�� �•�‡�� �‹�‰�”�ƒ�«�‹�•�ƒ�� �•�‡�� �•�˜�‹�†�‹�ä�� ���� �†�ƒ�•�ƒ�æ�•�Œ�‡�� �˜�”�‹�Œ�‡�•�‡�á�� �•�ƒ�†�ƒ�� �•�‡��
razvojem igara bavi veli�•���„�”�‘�Œ���”�ƒ�œ�˜�‘�Œ�•�‹�Š���•�–�—�†�‹�Œ�ƒ�á���‹�‰�”�ƒ�«�‹�•�ƒ���•�‹�Œ�‡���–�‡�æ�•�‘���•�ƒ�©�‹���†�”�—�‰�—��
�‹�‰�”�—�� �œ�ƒ�� �‹�‰�”�ƒ�–�‹�� �‹�� �–�”�‡�„�ƒ�� �„�‹�–�‹�� �‘�’�”�‡�œ�ƒ�•�� �’�”�‹�Ž�‹�•�‘�•�� �˜�”�‡�†�•�‘�˜�ƒ�•�Œ�ƒ�� �•�ƒ�•�‘�� �„�‹�� �•�‡�� �•�ƒ�� �–�”���‹�æ�–�‡��
�‹�œ�„�ƒ�…�‹�Ž�ƒ�� �‹�‰�”�ƒ�� �—�� �•�ƒ�Œ�„�‘�Ž�Œ�‡�•�� �•�‘�‰�—�©�‡�•�� �•�–�ƒ�•�Œ�—�á�� �‘�†�•�‘�•�•�‘�� �•�ƒ�†�‘�‰�”�ƒ�†�•�Œ�‘�•�� �‹�‰�”�‡��
�‘�•�–�˜�ƒ�”�‹�Ž�‘���„�‘�Ž�Œ�‡���•�‘�”�‹�•�•�‹�«�•�‘���‹�•�•�—�•�–�˜�‘�ä�� 
 
Primjer je studio Epic Games, koji je u svoju megapopularnu igru Fortnite 
�‘�†�Ž�—�«�‹�‘�� �†�‘�†�ƒ�–�‹�� �•�‘�‰�—�©�•�‘�•�–�� �•�‘�”�‹�æ�–�‡�•�Œ�ƒ�� �’�ƒ�†�‘�„�”�ƒ�•�ƒ�� �‹�� �•�ƒ�•�‘�•�� �‹�•�‹�…�‹�Œ�ƒ�Ž�•�‘�‰�� �•�•�‘�•�ƒ�� �•��
�•�ƒ�’�‡�� �’�”�‹�� �’�ƒ�†�—�� �•�� �‘�†�”�‡�¯�‡�•�‹�Š�� �˜�‹�•�‹�•�ƒ�ä�� ���� �’�‘�«�‡�–�•�—�� �Œ�‡�� �‘�˜�ƒ�� �•�‡�Š�ƒ�•�‹�•�ƒ�� �„�‹�Ž�ƒ�� �†�‹�‘��
eksperimentalnog moda u igri, ali je kasnije dodana i u standardne modove. 
���•�‘�‰�‹���‹�‰�”�ƒ�«�‹���•�‹�•�—���•���‘�†�—�æ�‡�˜�Ž�Œ�‡�•�Œ�‡�•���’�”�‹�Š�˜�ƒ�–�‹�Ž�‹���•�‘�˜�—���•�‡�Š�ƒ�•�‹�•�—���Œ�‡�”���•�‡���’�”�‘�•�‹�Œ�‡�•�‹�Ž�ƒ��
�„�”�œ�‹�•�ƒ���‹���•�‘�•�…�‡�’�…�‹�Œ�ƒ���‹�‰�”�‡�á���•�‘�Œ�ƒ���Œ�‡���•�ƒ�†�ƒ���‹�œ�‹�•�•�‹�˜�ƒ�Ž�ƒ���†�”�—�‰�ƒ�«�‹�Œ�‡���–�ƒ�•�–�‹�•�‡���‹���•�–�”�ƒ�–�‡�‰�‹�Œ�‡���œ�ƒ��
ostvarivanje pobjede. Nakon mnogo rasprava o ovoj odluci, Epic Games je 
�‘�„�Œ�ƒ�˜�‹�‘�� �†�ƒ�� �‡�•�•�’�‡�”�‹�•�‡�•�–�� �•�‹�Œ�‡�� �’�”�‘�æ�ƒ�‘�� �’�”�‡�•�ƒ�� �‘�«�‡�•�‹�˜�ƒ�•�Œ�‹�•�ƒ�� �–�‡�� �†�ƒ�� �©�‡�� �‹�†�—�©�‘�•��
zakrpom u standardnim modovima �‘�•�‡�•�‘�‰�—�©�‹�–�‹�� �˜�‹�æ�‡�•�–�”�—�•�‘�� �•�‘�”�‹�æ�–�‡�•�Œ�‡��
padobrana [8]. 
 
���”�‡�†�•�‘�˜�ƒ�•�Œ�‡���•�‘�”�‹�•�•�‹�«�•�‘�‰���‹�•�•�—�•�–�˜�ƒ���t�����’�Ž�ƒ�–�ˆ�‘�”�•�•�•�‡���‹�‰�”�‡��Inside �’�‘�•�‘�©�—��
upitni ka 
 
���Ž�ƒ�•���‹�•�–�”�ƒ���‹�˜�ƒ�•�Œ�ƒ 
���� �•�ƒ�•�–�ƒ�˜�•�—�� �”�ƒ�†�ƒ�� �’�”�‹�•�ƒ�œ�—�Œ�‡�� �•�‡�� �†�‹�‘�� �‹�•�–�”�ƒ���‹�˜�ƒ�•�Œ�ƒ�� �’�”�‘�˜�‡�†�‡�•�‘�‰�� �—�� �‘�•�˜�‹�”�—�� �‹�œ�”�ƒ�†�‡��
�†�‹�’�Ž�‘�•�•�•�‘�‰���”�ƒ�†�ƒ�ä�����”�‡�†�•�‘�˜�ƒ�•�Œ�‡���•�‘�”�‹�•�•�‹�«�•�‘�‰���‹�•�•�—�•�–�˜�ƒ���’�”�‘�˜�‡�†�‡�•�‘���Œ�‡���•�ƒ���˜�‹�†�‡�‘���‹�‰�”�‹��
Inside koja je indie projekt razvojnog studija PlayDead�ä�� ���‹�Œ�‡�«�� �Œ�‡�� �‘�� �t����
platformskoj �‹�‰�”�‹�� �•�� �•�”�ƒ�«�•�‘�•�� �–�‡�•�ƒ�–�‹�•�‘�•�� �’�”�‡���‹�˜�Ž�Œ�ƒ�˜�ƒ�•�Œ�ƒ�� �‹�� �Œ�‡�†�•�‘�•�–�ƒ�˜�•�‹�•��
�•�‡�Š�ƒ�•�‹�•�ƒ�•�ƒ�� �•�”�‡�–�ƒ�•�Œ�ƒ�� �‹�� �”�Œ�‡�æ�ƒ�˜�ƒ�•�Œ�ƒ�� �œ�ƒ�‰�‘�•�‡�–�•�‹�ä�� ���”�‡�†�•�‘�˜�ƒ�•�Œ�‡�� �Œ�‡�� �’�”�‘�˜�‡�†�‡�•�‘��
upravo na ovoj igri jer je dovoljno jednostavna za igranje da ju mogu odigrati 
�•�˜�‹�� �‹�•�’�‹�–�ƒ�•�‹�…�‹�á�� �ƒ�� �†�‘�˜�‘�Ž�Œ�•�‘�� �†�”�—�‰�ƒ�«�‹�Œ�ƒ�� �‘�†�� �‘�•�–�ƒ�Ž�‹�Š�� �‹�‰�ƒ�”�ƒ �•�ƒ�� �–�”���‹�æ�–�—�� �†�ƒ�� �•�—�†�‹�� �•�‡�æ�–�‘��
�†�”�—�‰�ƒ�«�‹�Œ�‡�� �æ�–�‘�� �•�‘���‡�� �†�ƒ�–�‹�� �„�‘�Ž�Œ�‹�� �—�˜�‹�†�� �—�� �‡�•�‘�…�‹�Œ�‡�� �‹�•�’�‹�–�ƒ�•�‹�•�ƒ�ä�� ���”�‡�Ž�ƒ�œ�ƒ�•�� �‹�‰�”�‡�� �•�‡�� �–�”�ƒ�Œ�‡��
�†�—���‡���‘�†���–�”�‹���•�ƒ�–�ƒ�á���‹�ƒ�•�‘���•�‹���’�‘�–�’�—�•�‹���’�”�‡�Ž�ƒ�œ�ƒ�•���‹�‰�”�‡���•�‹�Œ�‡���’�‘�–�”�‡�„�ƒ�•���•�ƒ�•�‘���„�‹���•�‡���•�–�‡�•�ƒ�‘��
dojam o igri. 
 
���”�‡�†�•�‘�˜�ƒ�•�Œ�‡�� �•�‘�”�‹�•�•�‹�«�•�‘�‰�� �‹�•�•�—�•�–�˜�ƒ bilo je podijeljeno u dva dijela. U prvom 
dijelu vrednovanja prelazak igre bio je osobno nadgledan od strane prvog 
autora �•�‘�†�� �æ�‡�•�–�� �‹�•�’�‹�–�ƒ�•�‹�•�ƒ�ä�� ���˜�‹�� �‹�•�’�‹�–�ƒ�•�‹�…�‹���„�‹�Ž�‹�� �•�—���•�’�”�‡�•�•�‹�� �‘�†�˜�‘�Œ�‹�–�‹�� �•�‡�•�‘�Ž�‹�•�‘�� �•�ƒ�–�‹��
svog vremena i prihvatili su �„�‹�–�‹�� �†�‹�‘�� �‹�•�–�”�ƒ���‹�˜�ƒ�•�Œ�ƒ�ä��Ispitanici su igranje igre 
Inside �‘�†�”�ƒ�†�‹�Ž�‹�� �•�ƒ�� �‹�•�–�‘�•�� �”�ƒ�«�—�•�ƒ�Ž�—�� �‰�†�Œ�‡�� �•u u prostoriji bili samo ispitanik i 
�‹�•�’�‹�–�‹�˜�ƒ�« �•�‘�Œ�‹���Œ�‡���’�”�‘�•�ƒ�–�”�ƒ�‘�� �•�ƒ�’�”�‡�†�ƒ�•�� �‹�� �”�‡�ƒ�•�…�‹�Œ�‡���‹�‰�”�ƒ�«�ƒ. Nakon odigravanja igre 
slijedil �‘���Œ�‡���‹�•�’�‹�–�‹�˜�ƒ�•�Œ�‡���•�–�ƒ�˜�‘�˜�ƒ���‹���‡�•�‘�…�‹�Œ�ƒ���‹�‰�”�ƒ�«�ƒ���‘���‹�‰�”�‹���’�‘�•�‘�©�—���—�’�‹�–�•�‹�•�ƒ�ä�����”�˜�‘���Œ�‡��
primijenjen upitnik System Usability Scale �‹�Ž�‹�� �•�•�”�ƒ�©�‡�•�‘�� �������� �•�‘�Œ�‹�� �‘�•�‘�‰�—�©�—�Œ�‡��
�•�Œ�‡�”�‡�•�Œ�‡�� �—�’�‘�–�”�‡�„�Ž�Œ�‹�˜�‘�•�–�‹�� �•�‡�‘�˜�‹�•�•�‘�� �‘�� �–�‡�Š�•�‘�Ž�‘�‰�‹�Œ�‹�á�� �æ�–�‘�� �œ�•�ƒ�«�‹�� �†�ƒ�� �•�‡�� �•�‘���‡��
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primijeniti na vrednovanju hardvera, softvera, web stranica itd. [9] . Sastoji se 
�‘�†���†�‡�•�‡�–���‹�œ�Œ�ƒ�˜�ƒ���•���’�‡�–���’�‘�•�—�¯�‡�•�‹�Š���‘�†�‰�‘�˜�‘�”�ƒ�á���‘�†���÷�����’�‘�–�’�—�•�‘�•�–�‹�� �•�‡���•�‡���•�Ž�ƒ���‡�•�ò���†�‘��
�÷�����’�‘�–�’�—�•�‘�•�–�‹���•�‡���•�Ž�ƒ���‡�•�ò�ä Nakon igranja igre ispitanici su popunjavali upitnik 
SUS koji �Œ�‡�� �–�‡�”�•�‹�•�‘�Ž�‘�‰�‹�Œ�‘�•�� �„�‹�‘�� �’�”�‹�Ž�ƒ�‰�‘�¯�‡�• kontekstu video igara. Izjave iz 
upitnika predstavljene su u Prilogu 1.  
 
���� �†�”�—�‰�‘�•�� �†�‹�Œ�‡�Ž�—�� �˜�”�‡�†�•�‘�˜�ƒ�•�Œ�ƒ�� �•�‘�”�‹�•�•�‹�«�•�‘�‰�� �‹�•�•�—�•�–�˜�ƒ�� �‹�‰�”�‡��Inside kori �æ�–�‡�•�� �Œ�‡��
upitnik Game Experience Questionnaire (GEQ). IJsselsteijn, de Kort i Poels [5]  
autori su upitnika koji ima modularnu strukturu te je podijeljen u tri dijela: 

1. osnovni upitnik 
2. modul �†�”�—�æ�–�˜�‡�•�‡���’�”�‹�•�—�–�•�‘�•�–�‹ 
3. modul nakon odigravanja igre 

 
�����‘�˜�‘�•���‹�•�–�”�ƒ���‹�˜�ƒ�•�Œ�—���•�‘�”�‹�•�–�‹�Ž�‹���•�—���•�‡���‘�•�•�‘�˜�•�‹���—�’�‹�–�•�‹�•���‹���•�‘�†�—�Ž���•�ƒ�•�‘�•���‘�†�‹�‰�”�ƒ�˜�ƒ�•�Œ�ƒ��
�‹�‰�”�‡���Œ�‡�”�� �Œ�‡���‹�‰�”�ƒ���•�ƒ�•�‹�Œ�‡�•�Œ�‡�•�ƒ���Œ�‡�†�•�‘�•�� �‹�‰�”�ƒ�«�—����single-player mode���� �–�‡���•�‡���•�‡���•�‘���‡��
�‹�•�’�‹�–�‹�˜�ƒ�–�‹�� �†�”�—�æ�–�˜�‡�•�ƒ�� �’�”�‹�•�—�–�•�‘�•�–�� �‹�‰�”�ƒ�«�ƒ�ä�� ���•�•�‘�˜�•�‹���—�’�‹�–�•�‹�•�� �’�‘�•�‘�©�—�� �•�‡�†�ƒ�•��
�•�ƒ�–�‡�‰�‘�”�‹�Œ�ƒ���’�”�‘�…�Œ�‡�•�Œ�—�Œ�‡���•�ƒ�•�‘���•�—���•�‡���‹�‰�”�ƒ�«�‹���‘�•�Œ�‡�©�ƒ�Ž�‹���œ�ƒ���˜�”�‹�Œ�‡�•�‡���‹�‰�”�ƒ�•�Œ�ƒ���‹�‰�”�‡�ä�����ƒ�•�–�‘�Œ�‹��
se od 33 izjave, a svaka izjava pripada jednoj od sedam kategorija: osjetilno i 
�•�ƒ�æ�–�‘�˜�‹�–�‘�� �—�”�ƒ�•�Œ�ƒ�•�Œ�‡�� �‹�Ž�‹�� �‹�•�‡�”�œ�‹�Œ�ƒ�á�� �–�‘�•�� �‹�‰�”�‡�á�� �•�‘�•�’�‡�–�‡�•�…�‹�Œ�ƒ�á�� �’�‘�œ�‹�–�‹�˜�•�‹�� �—�–�Œ�‡caji, 
negativni utjecaji, napetost i izazov. Modul nakon igre procjenjuje kako se 
�‹�‰�”�ƒ�«�‹�� �‘�•�Œ�‡�©�ƒ�Œ�—�� �•�ƒ�•�‘�•�� �æ�–�‘�� �•�—�� �’�”�‡�•�–�ƒ�Ž�‹�� �‹�‰�”�ƒ�–�‹�� �‹�‰�”�—�á�� �’�‘�•�‘�©�—�� �«�‡�–�‹�”�‹�� �•�ƒ�–�‡�‰�‘�”�‹�Œ�‡�ã��
�’�‘�œ�‹�–�‹�˜�•�‘�� �‹�•�•�—�•�–�˜�‘�á�� �•�‡�‰�ƒ�–�‹�˜�•�‘�� �‹�•�•�—�•�–�˜�‘�á�� �—�•�‘�”�� ���’�”�‡�œ�ƒ�•�‹�©�‡�•�‘�•�–���� �‹�� �’�‘�˜�”�ƒ�–�ƒ�•�� �—��
stvarnost. Pitanja iz upitnika prikazana su u Prilogu 2. 
 
���œ���†�‘�•�ƒ�†�ƒ�æ�•�Œ�‹�Š���æ�‡�•�–���‹�•�’�‹�–�ƒ�•�‹�•�ƒ, �—���˜�”�‡�†�•�‘�˜�ƒ�•�Œ�‡���•�‘�”�‹�•�•�‹�«�•�‘�‰���‹�•�•�—�•�–�˜�ƒ���—�•�Ž�Œ�—�«ili  su 
novi ispitanici koji �•�—�� �’�”�‹�•�—�’�Ž�Œ�‡�•�‹�� �’�—�–�‡�•�� �†�”�—�æ�–�˜�‡�•�‹�Š�� �•�”�‡���ƒ. Ispitanici su 
pozvani na ispunjavanje GEQ upitnika uz uvjet da su igru odigrali barem pola 
sata. Ispitanici su �’�”�‹�•�—�’�Ž�Œ�‡�•�‹�� �’�—�–�‡�•�� �†�”�—�æ�–�˜�‡�•�‡�� �•�”�‡���‡��Facebook tako da je 
upitnik podijeljen na osobnom profilu autora i slanjem privatnih poruka 
prijateljima i poznanicima. Uz to, upitnik je podijeljen i na VoIP (eng. Voice 
over Internet Protocol) platformi Discord na kojoj autor i �æ�‹�”�‹�� �•�”�—�‰�� �’�”�‹�Œ�ƒ�–�‡�Ž�Œ�ƒ�� �‹��
poznanika imaju kanal preko kojeg komuniciraju. U distribuciji upitnika 
primijenjena je i tzv. snowbolling �•�‡�–�‘�†�ƒ�á�� �‘�†�•�‘�•�•�‘�� �„�‹�Ž�‘�� �Œ�‡�� �—�•�Ž�Œ�—�«�‡�•�‘��
�’�”�‘�•�Ž�Œ�‡�¯�‹�˜�ƒ�•�Œ�‡���’�‘�œ�‹�˜�ƒ���‘�†���•�–�”�ƒ�•�‡���˜�‡�©���—�•�Ž�Œ�—�«�‡�•�‹�Š���‹�•�’�‹�–�ƒ�•�‹�•�ƒ���’�”�‡�•�ƒ���’�‘�–�‡�•�…�‹�Œ�ƒ�Ž�•�‹�•��
drugim ispitanicima. Upitnik je bio otvoren devet dana za vrijeme kojih ga je 
ispunilo ukupno 30 ispitanika. Upitnik �Œ�‡�� �‹�œ�”�ƒ�¯�‡�• �’�‘�•�‘�©�— alata Google Forms 
po uzoru na upitnik IJsselsteijna i suradnika [5]  �–�‡�� �Œ�‡�� �—�•�Ž�Œ�—�«�‹�˜�ƒ�‘�� �‹�� �•�‡�•�ƒ�� �‘�’�©�ƒ��
pitanja o igranju video igara. Ispitanici su trebali ispuniti  osnovni dio upitnika 
(eng. GEQ Core���� �—�� �•�‘�Œ�‡�•�� �•�—�� �’�”�‘�…�‹�Œ�‡�•�‹�Ž�‹�� �•�ƒ�•�‘�� �•�—�� �•�‡�� �‘�•�Œ�‡�©�ƒ�Ž�‹�� �œ�ƒ�� �˜�”�‹�Œ�‡�•�‡�� �‹�‰�”�ƒ�•�Œ�ƒ��
igre i modul nakon igre (engl. GEQ post-game) u kojem su procijenili kako su se 
�‘�•�Œ�‡�©�ƒ�Ž�‹�� �•�ƒ�•�‘�•�� �‹�‰�”�ƒ�•�Œ�ƒ�� �‹�‰�”�‡�ä�� ���˜�ƒ�•�ƒ�� �•�ƒ�–�‡�‰�‘�”�‹�Œ�ƒ�� �‹�•�ƒ�� �•�˜�‘�Œ�—�� �‘�…�Œ�‡�•�—�á�� �‘�†�•�‘�•�•�‘��
�ƒ�”�‹�–�•�‡�–�‹�«�•�—���•�”�‡�†�‹�•�—���‘�†�‰�‘�˜�‘�”�ƒ���•�‘�Œ�‹���•�‘�‰�—���„�‹�–�‹���—���”�ƒ�•�’�‘�•�—���‘�†���÷�•�‹�’�‘�æ�–�‘�ò�����r�����†�‘���÷�—��
�’�‘�–�’�—�•�‘�•�–�‹�ò�����v��.  
 



�5 �$ �ý �8 �1 �$ �/ �1 �( �� �, �* �5 �( �� �� �� ��9  4 6  

Rezultati �‹�•�–�”�ƒ���‹�˜�ƒ�•�Œ�ƒ 
���� �‘�˜�‘�•�� �†�‹�Œ�‡�Ž�—���”�ƒ�†�ƒ���’�”�‹�•�ƒ�œ�ƒ�–�� �©�‡���•�‡���•�ƒ�•�‘�� �•�—�•�ƒ�”�•�‹�� �”�‡�œ�—�Ž�–�ƒ�–�‹�� �������� �‹�� �
������ �—�’�‹�–�•�‹�•�ƒ��
�’�”�‘�˜�‡�†�‡�•�‹�Š���—���•�•�Ž�‘�’�—���‹�•�–�”�ƒ���‹�˜�ƒ�•�Œ�ƒ�ä 
���•�‘�� �„�‹�� �•�‡�� �”�ƒ�«�—�•�ƒ�‘�� �’�”�‘�•�Œ�‡�«�•�‹�� �”�‡�œ�—�Ž�–�ƒ�–�� �˜�”�‡�†�•�‘�˜�ƒ�•�Œ�ƒ�� �—�’�‘�–�”�‡�„�Ž�Œ�‹�˜�‘�•�–�‹�� �†�‘�„�‹�˜�‡�•��
�—�’�‹�–�•�‹�•�‘�•���������á���—�•�ƒ�–�‘�«���•�ƒ�Ž�‘�•���„�”�‘�Œ�—���‹�•�’�‹�–�ƒ�•�‹�•�ƒ�á���‘�•���„�‹���‹�œ�•�‘�•�‹�‘���x�y�á�{�s���æ�–�‘���•�‡���•�‘���‡��
�œ�ƒ�‘�•�”�—���‹�–�‹���•�ƒ���x�z�ä�����ƒ�•�‘���•�ƒ�˜�‘�†�‹�����ƒ�—�”�‘�����t�r�s�s���á���’�”�‘�•�Œ�‡�«�ƒ�•���”�‡�œ�—�Ž�–�ƒ�–���œ�ƒ�����������—�’�‹�–�•�‹�•��
�‹�œ�•�‘�•�‹���x�z�ä�����‘���„�‹���œ�•�ƒ�«�‹�Ž�‘���†�ƒ���’�”�‡�•�ƒ���‘�˜�‘�•���‹�•�–�”�ƒ���‹�˜�ƒ�•�Œ�—���‹�‰�”�ƒ�����•�•�‹�†�‡���‹�•�ƒ���’�”�‘�•�Œ�‡�«�•�‘��
ocijenjenu upotrebljivost. U tablici 1 prikazani su sumarni rezultati SUS 
upitnika . 
 

Tablica 1: Sumarni rezultati upitnika SUS 

Ispitanik  Ispitanik 1  Ispitanik 2  Ispitanik 3  Ispitanik 4  Ispitanik 5  Ispitanik 6  

SUS 
vrijednost  

72,5 77,5 50 70 72,5 60 

 
���ƒ�� �«�‡�–�‹�”�‹�� �‘�†�� �æ�‡�•�–�� �‹�•�’�‹�–�ƒ�•�‹�•�ƒ�� �•�‡�� �•�‘���‡�� �”�‡�©�‹�� �†�ƒ�� �‹�•�� �•�‡�� �‹�‰�”�ƒ���•�˜�‹�†�Œ�‡�Ž�ƒ�á�� �•�‡�•�‘�•�� �˜�‹�æ�‡�á��
�•�‡�•�‘�•�� �•�ƒ�•�Œ�‡�ä�� ���•�‹�� �•�—�� �—�� �‹�‰�”�‹�� �’�”�‡�’�‘�œ�•�ƒ�Ž�‹�� �˜�‹�æ�‡�� �’�‘�œ�‹�–�‹�˜�•�‹�Š�� �’�‘�Œ�ƒ�˜�ƒ�� �‘�†�� �‘�•�‹�Š��
negativnih i zato su rezultati iznad prosjeka. Rezultati SUS upitnika za 
�’�”�‡�‘�•�–�ƒ�Ž�ƒ�� �†�˜�ƒ�� �‹�•�’�‹�–�ƒ�•�‹�•�ƒ�� �•�—�� �•�ƒ�•�Œ�‹�� �‹�� �œ�•�ƒ�«�ƒ�Œ�•�‘�� �‘�†�•�–�—�’�ƒ�Œ�—�� �‘�†�� �”�‡�œ�—�Ž�–�ƒ�–�ƒ�� �‘�•�–�ƒ�Ž�‹�Š��
ispitanika i od �’�”�‘�•�Œ�‡�•�ƒ���œ�ƒ�����������—�’�‹�–�•�‹�•�ä�����ƒ���•�ƒ�Ž�‘�•���—�œ�‘�”�•�—���‹�•�’�‹�–�ƒ�•�‹�•�ƒ���’�”�‘�•�Œ�‡�«�•�‹��
�”�‡�œ�—�Ž�–�ƒ�–�� �•�‘���‡�� �œ�ƒ�˜�ƒ�”�ƒ�–�‹�ä�� ���ƒ�•�‘�� �•�‡�� �—�•�—�’�ƒ�•�� �’�”�‘�•�Œ�‡�«�•�‹�� �”�‡�œ�—�Ž�–�ƒ�–�� �«�‹�•�‹�� �•�‹�œ�ƒ�•�á�� �†�‘�Œ�ƒ�•��
�‹�•�’�‹�–�‹�˜�ƒ�«�ƒ�� �Œ�‡�� �†�ƒ�� �•�—�� �‹�•�’�‹�–�ƒ�•�‹�…�‹�� �—�� �‹�‰�”�‹�� �˜�‹�†�Œ�‡�Ž�‹�� �•�•�‘�‰�‘�� �’�‘�œ�‹�–�‹�˜�•�‹�Š�� �•�–�˜�ƒ�”�‹�á�� �«�ƒ�•�� �„�‹�� �•�‡��
�•�‘�‰�Ž�‘�� �”�‡�©�‹�� �†�ƒ�� �’�‘�œ�‹�–�‹�˜�•�‡�� �•�–�˜�ƒ�”�‹�� �†�‘�•�‹�•�‹raju. Ipak, ispitanici smatraju da neke 
stvari treba promijeniti �á���æ�–�‘�� �Œ�‡���—�–�˜�”�¯�‡�•�‘���’�‘�•�‘�©�—���‹�•�–�‡�”�˜�Œ�—�ƒ���•�ƒ�•�‘�•�� �‹�‰�”�ƒ�•�Œ�ƒ���‹�‰�”�‡�ä 
���•�’�‹�–�ƒ�•�‹�…�‹���•�—���—�‰�Ž�ƒ�˜�•�‘�•�� �œ�ƒ�•�Œ�‡�”�ƒ�Ž�‹���’�‘�•�‡�•�ƒ�†���•�‡�’�‘�–�”�‡�„�•�‘�� �‘�–�‡���ƒ�•�‡���œ�ƒ�‰�‘�•�‡�–�•�‡���‹�� �•�‡��
�„�ƒ�æ�� �‹�•�–�—�‹�–�‹�˜�•�—�� �•�‘�•�–�”�‘�Ž�—�� �œ�ƒ�� �Š�˜�ƒ�–�ƒ�•�Œ�‡�� �‘�„�Œ�‡�•�ƒ�–�ƒ�ä�� ���‰�”�ƒ�� �„�‹�� �•�‡�� �œ�ƒ�•�‹�‰�—�”�•�‘�� �•�‘�‰�Ž�ƒ��
�’�‘�’�”�ƒ�˜�‹�–�‹�� �•�ƒ�†�� �„�‹�� �•�‡�� �•�‡�•�‡�� �œ�ƒ�‰�‘�•�‡�–�•�‡�� �”�‡�†�‹�œ�ƒ�Œ�•�‹�”�ƒ�Ž�‡�� �‹�� �•�ƒ�� �’�‘�«�‡�–�•�—�� �‹�‰�”�‡�� �†�‘�†�ƒ�Ž�‡��
�•�”�ƒ�–�•�‡�� �—�’�—�–�‡�� �œ�ƒ�� �•�‘�”�‹�æ�–�‡�•�Œ�‡�� �•�‘�•�–�”�‘la ili postavljanje zadane kontrole za 
hvatanje objekata na lijevi Ctrl �æ�–�‘���Œ�‡���•�•�‘�‰�‘���‹�•�–�—�‹�–�‹�˜�•�‹�Œ�‡���œ�ƒ���•�‘�”�‹�•�•�‹�•�‡�ä 
 
U drugom dijelu vrednovanja sudjelovalo je trideset ispitanika koji su 
ispunjavali GEQ upitnik. Prije ispunjavanja upitnika popunili su i osnovne 
podatke o sebi �‹�� �•�˜�‘�•�� �•�ƒ�«�‹�•�—�� �‹�‰�”�ƒ�•�Œ�ƒ�� �˜�‹�†�‡�‘�� �‹�‰�”�‹�ä Rezultati govore da je 70% 
�‹�•�’�‹�–�ƒ�•�‹�•�ƒ�� �•�—�æ�•�‘�‰�� �•�’�‘�Ž�ƒ�� �‹�� �†�ƒ�� �Œ�‡�� �•�ƒ�Œ�˜�‹�æ�‡�� �‹�•�’�‹�–�ƒ�•�‹�•�ƒ�� �•�–�ƒ�”�‘�•�–�‹�� �t�s�� �‹�� �t�t�� �‰�‘�†�‹�•�‡�ä��
���ƒ�Œ�•�Ž�ƒ�¯�‹�� �‹�•�’�‹�–�ƒ�•�‹�•�� �‹mao je �•�ƒ�•�‘�� �{�� �‰�‘�†�‹�•�ƒ�á�� �ƒ�� �•�ƒ�Œ�•�–�ƒ�”�‹�Œ�‹�� �u�r�ä�� �e�–�‘�� �•�‡�� �–�‹�«�‡�� �”�ƒ�œ�‹�•�‡��
�‘�„�”�ƒ�œ�‘�˜�ƒ�•�Œ�ƒ���‹�•�’�‹�–�ƒ�•�‹�•�ƒ�á���•�ƒ�Œ�œ�ƒ�•�–�—�’�Ž�Œ�‡�•�‹�Œ�ƒ���Œ�‡���œ�ƒ�˜�”�æ�‡�•�ƒ���•�”�‡�†�•�Œ�ƒ���æ�•�‘�Ž�ƒ���•���—�†�Œ�‡�Ž�‘�•���‘�†��
66,7�¨�ä�����‹�æ�‡���‘�†���’�‘�Ž�‘�˜�‹�…�‡���‹�•�’�‹�–�ƒ�•�‹�•�ƒ���‹�•�ƒ���y���‹�Ž�‹���˜�‹�æ�‡���‰�‘�†�‹�•�ƒ���‹�•�•�—�•�–�˜�ƒ���‹�‰�”�ƒ�•�Œ�ƒ���˜�‹�†�‡�‘��
�‹�‰�ƒ�”�ƒ�� �•�‘�Œ�‡�� �‹�‰�”�ƒ�Œ�—�� �•�ƒ�Œ�«�‡�æ�©�‡�� �•�‡�•�‘�Ž�‹�•�‘�� �’�—ta tjedno (36,7%) ili svaki dan (30%). 
���”�‹�Œ�‡�•�‡�� �•�‘�Œ�‡�� �‹�•�’�‹�–�ƒ�•�‹�…�‹�� �’�”�‘�˜�‡�†�—�� �‹�‰�”�ƒ�Œ�—�©�‹�� �‹�‰�”�‡�� �—�� �Œ�‡�†�•�‘�•�� �†�ƒ�•�—�� �Œ�‡�� �•�ƒ�Œ�«�‡�æ�©�‡�� �s-2 
sata (30%) ili 2-3 sata (26,7�¨���ä�� ���‰�”�‡�� �•�ƒ�Œ�«�‡�æ�©�‡�� �‹�‰�”�ƒ�Œ�—���•�ƒ�•�‹�� ���v6,7%) ili online s 
prijateljima/poznanicima  (33,3%). Najpopularnija platforma me�¯�— 
�‹�•�’�‹�–�ƒ�•�‹�…�‹�•�ƒ�� �Œ�‡�� ������ �����ƒ�…�����‹�•�—�š���� �•�� �—�†�Œ�‡�Ž�‘�•�� �‘�†�� �«�ƒ�•�� �z�x�á7�¨�ä�� ���”�‡�ˆ�‡�”�‹�”�ƒ�•�‹�� ���ƒ�•�”�‘�˜�‹��
igara su akcijske igre, avanture i sportske igre, a 73,3�¨�� �‹�•�’�‹�–�ƒ�•�‹�•�ƒ�� �˜�‡�©�� �‹�•�ƒ��
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iskustvo igranja 2D platformskih igri �–�ƒ�•�‘�� �†�ƒ�� �•�—�� �œ�•�ƒ�Ž�‹�� �æ�–�‘�� �•�‘�‰�—�� �‘�«�‡�•�‹�˜�ƒ�–�‹�� �‘�†��
igre Inside. Prije popunjavanja upitnika, igru Inside je 11 ispitanika igralo 3 ili 
�˜�‹�æ�‡���•�ƒ�–�‹�á���y���‹�•�’�‹�–�ƒ�•�‹�•�ƒ���Œ�—���Œ�‡���‹�‰�”�ƒ�Ž�‘���•�ƒ�•�Œ�‡���‘�†���’�‘�Ž�ƒ���•�ƒ�–�ƒ���‹���z���‹�•�’�‹�–�ƒ�•�‹�•�ƒ���Œ�—���Œ�‡���‹�‰�”�ƒ�Ž�‘���†�‘��
1 sat vremena. 
 
U tablici 2 prikazani su sumarni rezultati upitnika GEQ podijeljeni prema 
kategorijama.  

Tablica 2: Sumarni rezultati upitnika GEQ 
Osnovni dio (GEQ Core) ���”�‘�•�Œ�‡�«�•�ƒ���‘cjena 

Kompetencija 2,43 

���•�Œ�‡�–�‹�Ž�•�‘���‹���•�ƒ�æ�–�‘�˜�‹�–�‘���—�”�ƒ�•�Œ�ƒ�•�Œ�‡���‹�Ž�‹��
imerzija 

2,65 

Tok igre 1,81 

Napetost 1,24 

Izazov 1,72 

Negativni utjecaj 1,49 

Pozitivni utjecaj 2,48 

 

Nakon igre (GEQ Post-game) ���”�‘�•�Œ�‡�«�•�ƒ���‘cjena 

Pozitivno iskustvo 1,98 

Negativno iskustvo 1,41 

���•�‘�”�����’�”�‡�œ�ƒ�•�‹�©�‡�•�‘�•�–�� 1,45 

Povratak u stvarnost 1,57 

 

���� �‘�•�•�‘�˜�•�‘�•�� �†�‹�Œ�‡�Ž�—�� �—�’�‹�–�•�‹�•�ƒ�� �•�ƒ�–�‡�‰�‘�”�‹�Œ�‡�� �•�� �•�ƒ�Œ�˜�‡�©�‹�•�� �‘�…�Œ�‡�•�ƒ�•�ƒ�� �•�—�� �‘�•�Œ�‡�–�‹�Ž�•�‘�� �‹��
�•�ƒ�æ�–�‘�˜�‹�–�‘��uranjanje ili imerzija, pozitivni utjecaj i kompetencija. Prve dvije su 
�‘�«�‡�•�‹�˜�ƒ�•�‘�� �˜�‹�•�‘�•�‘�� �”�ƒ�•�‰�‹�”�ƒ�•�‡�á�� �†�‘�•�� �Œ�‡�� �•�‘�•�’�‡�–�‡�•�…�‹�Œ�ƒ�� �•�ƒ�Ž�‘�� �‹�œ�•�‡�•�ƒ�¯�‡�•�Œ�‡�� �Œ�‡�”�� �•e 
�‘�«�‡�•�‹�˜�ƒ�‘�� �•�‹���‹�� �”�‡�œ�—�Ž�–�ƒ�–�á�� �ƒ�Ž�‹�� �‹�‰�”�ƒ�� �Œ�‡�� �‘�•�–�ƒ�˜�‹�Ž�ƒ�� �–�ƒ�•�ƒ�˜�� �†�‘�Œ�ƒ�•�� �•�ƒ�� �‹�‰�”�ƒ�«�‡�ä�� ���ƒ�–�‡�‰�‘�”�‹�Œ�ƒ�� �•��
�•�ƒ�Œ�•�ƒ�•�Œ�‘�•�� �‘�…�Œ�‡�•�‘�•�� �Œ�‡�� �•�ƒ�’�‡�–�‘�•�–�� �æ�–�‘�� �Œ�‡�� �‹�•�–�‘�� �‹�œ�•�‡�•�ƒ�¯�—�Œ�—�©�‡�� �Œ�‡�”�� �—�� �‹�‰�”�‹�� �’�‘�•�–�‘�Œ�‹��
�•�•�‘�‰�‘�� �•�ƒ�’�‡�–�‹�Š�� �–�”�‡�•�—�–�ƒ�•�ƒ�� �‰�†�Œ�‡�� �Œ�‡�� �’�‘�–�”�‡�„�•�‘�� �’�‘�„�Œ�‡�©�‹�� �‘�†�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�ƒ�á�� �ƒ�Ž�‹�� �‘�«�‹�–�‘��
�‹�•�’�‹�–�ƒ�•�‹�…�‹�� �–�‘�� �•�‹�•�—�� �†�‘���‹�˜�Œ�‡�Ž�‹�� �•�ƒ�� �–�ƒ�•�ƒ�˜�� �•�ƒ�«�‹�•�ä�� ���� �•�‘�†�—�Ž�—�� �•�ƒ�•�‘�•�� �‹�‰�”�‡�á�� �‘�…�Œ�‡�•�‡�� �•�—��
�•�Ž�‹�«�•�‡�á�� �‹�•�–�‹�«�‡�� �•�‡�� �Œ�‡�†�‹�•�‘�� �•�ƒ�–�‡�‰�‘�”�‹�Œ�ƒ�� �’�‘�œ�‹�–�‹�˜�•�‘�� �‹�•�•�—�•�–�˜�‘�� �•�‘�Œ�ƒ�� �‹�•�ƒ�� �•�ƒ�Œ�˜�‡�©�—�� �‘�…�Œ�‡�•�—��
�æ�–�‘�� �‰�‘�˜�‘�”�‹�� �†�ƒ�� �©�‡�� �‹�‰�”�ƒ�«�‹�� �‹�‰�”�—�� �—�’�ƒ�•�–�‹�–�‹�� �˜�‹�æ�‡�� �’�‘�� �’�‘�œ�‹�–�‹�˜�•�‹�•�� �•�–�˜�ƒ�”�‹�•�ƒ�� �•�‡�‰�‘��
negativnim. 
 
���ƒ�•�Ž�Œ�—�«�ƒ�• 
 
���‘�Œ�ƒ�•�� �•�‘�”�‹�•�•�‹�«�•�‘�‰�� �‹�•�•�—�•�–�˜�ƒ�� �•�‹�Œ�‡�� �†�‘�˜�‘�Ž�Œ�•�‘�� �’�”�‡�’�‘�œ�•�ƒ�–�� �—�� �”�ƒ�œ�˜�‘�Œ�—�� �˜�‹�†�‡�‘�� �‹�‰�ƒ�”�ƒ�� �‹�� �—��
�”�ƒ�œ�˜�‘�Œ�—�� �•�‘�ˆ�–�˜�‡�”�ƒ�� �‘�’�©�‡�•�‹�–�‘�ä Treba znati da se radi o subjektivnoj pojavi i ne 
�•�‘���‡���•�‡���‘�„�Œ�‡�•�–�‹�˜�•�‘���”�‡�©�‹���†�ƒ���•�‡�•�ƒ���‹�‰�”�ƒ���‹�•�ƒ���†�‘�„�”�‘���‹�Ž�‹���Ž�‘�æ�‡���†�‹�œ�ƒ�Œ�•�‹�”�ƒ�•�‘���•�‘�”�‹�•�•�‹�«�•�‘��
�‹�•�•�—�•�–�˜�‘�ä�� ���’�ƒ�•�á�� �•�‘�”�‹�•�•�‹�«�•�‘�� �‹�•�•�—�•�–�˜�‘�� �•�‡�� �•�‘���‡�� �˜�”�‡�†�•�‘�˜�ƒ�–�‹�� �‹�� �—�� �‘�˜�‘�•�� �”�ƒ�†�—��
�’�”�‹�•�ƒ�œ�ƒ�•�‘�� �Œ�‡�� �•�‘�”�‹�æ�–�‡�•�Œ�‡�� �—�’�‹�–�•�‹�•�ƒ��System Usability Scale za vrednovanje 
upotrebljivosti i upitnika  Game Experience Questionnaire za vrednovanje 
�•�‘�”�‹�•�•�‹�«�•�‘�‰�� �‹�•�•�—�•�–�˜�ƒ�ä�� ���„�ƒ�� �—�’�‹�–�•�‹�•�ƒ�� �•�‘�”�‹�•�–�‹�Ž�ƒ�� �•�—�� �•�‡�� �œ�ƒ�� �˜�”�‡�†�•�‘�˜�ƒ�•�Œ�‡�� �t����
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platformske igre Inside. Prema rezultatima vrednovanja, igra Inside ima 
�’�”�‘�•�Œ�‡�«�•�‘�� �‘�…�‹�Œ�‡�•�Œ�‡�•�—�� �—�’�‘�–�”�‡�„�Ž�Œ�‹�˜�‘�•�–�� �’�‘�•�ƒ�Œ�˜�‹�æ�‡�� �œ�„�‘�‰�� �•�‡�’�‘�–�”�‡�„�•�‘���‘�–�‡���ƒ�•�‹�Š��
zagonetki u nekim situacijama i neintuitivnih kontrola za hvatanje objekata u 
�‹�‰�”�‹�ä�����‡�•�‹���†�‹�Œ�‡�Ž�‘�˜�‹���‹�‰�”�‡���„�‹���•�‡���œ�ƒ�•�‹�‰�—�”�•�‘���•�‘�‰�Ž�‹���†�”�—�‰�ƒ�«�‹�Œ�‡���†�‹�œ�ƒ�Œ�•�‹�”�ƒ�–�‹���•�ƒ�•�‘���„�‹���‹�‰�”�ƒ�«�‹��
�„�‘�Ž�Œ�‡�� �•�Š�˜�ƒ�–�‹�Ž�‹�� �æ�–�‘�� �–�”�‡�„�ƒ�Œ�—�� �•�ƒ�’�”�ƒ�˜�‹�–�‹�� �‹�� �–�ƒ�•�‘�� �•�•�ƒ�•�Œ�‹�Ž�‹�� �ˆ�”�—�•�–�”�ƒ�…�‹�Œ�‡�� �’�”�‹�Ž�‹�•�‘�•�� �‹�‰�”�ƒ�•�Œ�ƒ�ä��
�e�–�‘�� �•�‡�� �–�‹�«�‡�� �
������ �—�’�‹�–�•�‹�•�ƒ�á�� �•�‘���‡�� �•�‡�� �œ�ƒ�•�Ž�Œ�—�«�‹�–�‹�� �†�ƒ�� �Œ�‡�� �—�”�ƒ�•�Œ�ƒ�•�Œ�‡�� �‹�Ž�‹�� �‹�•�‡�”�œ�‹�Œ�ƒ�� �‹�‰�”�ƒ�«�ƒ��
�•�ƒ�–�‡�‰�‘�”�‹�Œ�ƒ���•�‘�Œ�ƒ���Œ�‡���•�ƒ�Œ�˜�‹�æ�‡���’�”�‹�†�‘�„�‹�Ž�ƒ���‹�‰�”�ƒ�«�‡�á���•�ƒ�‘���‹���•�ƒ�–�‡�‰�‘�”�‹�Œ�ƒ���’�‘�œ�‹�–�‹�˜�•�‘���‹�•�•�—�•�–�˜�‘���—��
�•�‘�†�—�Ž�—�� �•�ƒ�•�‘�•�� �‹�‰�”�‡�ä�� ���œ�•�‡�•�ƒ�¯�—�Œ�—�©�‡�� �•�ƒ�Ž�—�� �‘�…�Œ�‡�•�—�� �‹�•�ƒ�Œ�—�� �•�ƒ�–�‡�‰�‘�”�‹�Œ�‡�� �•�ƒ�’�‡�–�‘�•�–�� �‹��
�‹�œ�ƒ�œ�‘�˜���æ�–�‘���‰�‘�˜�‘�”�‹���†�ƒ���Œe igra ispitanicima bila dovoljno lagana za igranje i mogla 
bi biti neizvjesnija u nekim dijelovima.  
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Prilog 1. Upitnik System Usability Scale (SUS) 
 
1. ���‹�•�Ž�‹�•���†�ƒ���„�‹�Š���«�‡�•�–�‘ igrao/la ovu igru. 
2. ���‰�”�ƒ���Œ�‡���•�‡�’�‘�–�”�‡�„�•�‘���•�Ž�‘���‡�•�ƒ. 
3. Mislim da je igra jednostavna za igranje. 
4. ���‹�•�Ž�‹�•���†�ƒ���•�‹���Œ�‡���’�‘�–�”�‡�„�•�ƒ���–�‡�Š�•�‹�«�•�ƒ���‘�•�‘�„�ƒ���œ�ƒ���‹�‰�”�ƒ�•�Œ�‡���‘�˜�‡���‹�‰�”�‡. 
5. Razne funkcije u ovoj igri su dobro integrirane. 
6. ���‹�•�Ž�‹�•���†�ƒ���‹�•�ƒ���’�”�‡�˜�‹�æ�‡���•�‡�†�‘�•�Ž�Œ�‡�†�•�‘�•�–�‹���—���‘�˜�‘�Œ���‹�‰�”�‹. 
7. Mislim �†�ƒ���„�‹���˜�‡�©�‹�•�ƒ���Ž�Œ�—�†�‹���˜�”�Ž�‘���„�”�œ�‘���•�ƒ�—�«�‹�Ž�ƒ���‹�‰�”�ƒ�–�‹���‘�˜�—���‹�‰�”�—. 
8. ���‰�”�ƒ���Œ�‡���˜�”�Ž�‘���–�‡�æ�•�ƒ���œ�ƒ���‹�‰�”�ƒ�•�Œ�‡. 
9. ���•�Œ�‡�©�ƒ�‘���Ž�ƒ���•�ƒ�•���•�‡���˜�”�Ž�‘���’�‘�—�œ�†�ƒ�•�‘���‹�‰�”�ƒ�Œ�—�©�‹���‘�˜�—���‹�‰�”�—. 
10. ���‘�”�ƒ�‘���Ž�ƒ���•�ƒ�•���•�ƒ�—�«�‹�–�‹���’�—�•�‘���•�–�˜�ƒ�”�‹���’�”�‹�Œ�‡���•�‡�‰�‘���•�ƒ�•���•�‘�‰�ƒ�‘���Ž�ƒ���‹�‰�”�ƒ�–�‹���‘�˜�—���‹�‰�”�—.  

 
Prilog 2. Upitnik Game Experience Questionnaire  (GEQ) 
 
2.1 Pitanja iz osnovnog dijela upitnika GEQ  
 
�s�ä�����•�Œ�‡�©�ƒ�‘���Ž�ƒ���•�ƒ�•���•�‡���œ�ƒ�†�‘�˜�‘�Ž�Œ�•�‘. 
�t�ä�����•�Œ�‡�©�ƒ�‘���Ž�ƒ���•�ƒ�•���•�‡���˜�Œ�‡�æ�–�‘. 
�u�ä�����ƒ�•�‹�•�ƒ�Ž�ƒ���•�‡���’�”�‹�«�ƒ���—���‹�‰�”�‹. 
4. Mislio/la sam da je igra zabavna. 
5. Bio/la sam potpuno zaokupljen/a igrom. 
�x�ä�����•�Œ�‡�©�ƒ�‘���Ž�ƒ���•�ƒ�•���•�‡���•�”�‡�–�•�‘. 
7. ���‰�”�ƒ���•�‡���—�«�‹�•�‹�Ž�ƒ���Ž�‘�æ�‡���”�ƒ�•�’�‘�Ž�‘���‡�•�‹�•���‘�•. 
�z�ä�����ƒ�œ�•�‹�æ�Ž�Œ�ƒ�‘���Ž�ƒ���•�ƒ�•���‘���†�”�—�‰�‹�•���•�–�˜�ƒ�”�‹�•�ƒ. 
9. Igru sam smatrao/la zamornom.  
�s�r�ä�����•�Œ�‡�©�ƒ�‘���Ž�ƒ���•�ƒ�•���•�‡���•�‘�•�’�‡�–�‡�•�–�•�‘. 
�s�s�ä�����‹�•�Ž�‹�‘���Ž�ƒ���•�ƒ�•���†�ƒ���Œ�‡���‹�‰�”�ƒ���–�‡�æ�•�ƒ. 
12. Igra je estetski ugodna. 
13. Zaboravio/la sam sve oko sebe. 
14. ���•�Œ�‡�©�ƒ�‘���Ž�ƒ���•�ƒ�•���•�‡���†�‘�„�”�‘. 
15. Bio/la sam dobar/ra u igri. 
�s�x�ä�����•�Œ�‡�©�ƒ�‘���Ž�ƒ���•�ƒ�•���•�‡���†�‘�•�ƒ�†�•�‘. 
�s�y�ä�����•�Œ�‡�©�ƒ�‘���Ž�ƒ���•�ƒ�•���•�‡���—�•�’�Œ�‡�æ�•�‘. 
�s�z�ä�����•�Œ�‡�©�ƒ�‘���Ž�ƒ���•�ƒ�•���•�‡���œ�ƒ�•�‹�æ�Ž�Œ�‡�•�‘. 
�s�{�ä�����•�Œ�‡�©�ƒ�‘���Ž�ƒ���•�ƒ�•���†�ƒ���•�‘�‰�—���‹�•�–�”�ƒ���‹�˜�ƒ�–�‹���•�–�˜�ƒ�”�‹. 
�t�r�ä�������‹�˜�ƒ�‘���Ž�ƒ���•�ƒ�•. 
21. Bio/la sam brz/a u postizanju ciljeva igre. 
�t�t�ä�����•�Œ�‡�©�ƒ�‘���Ž�ƒ���•�ƒ�•���•�‡���•�‡�—�‰�‘�†�•�‘. 
�t�u�ä�����•�Œ�‡�©�ƒ�‘���Ž�ƒ���•�ƒ�•���’�”�‹�–�‹�•�ƒ�•. 
�t�v�ä�����•�Œ�‡�©�ƒ�‘���Ž�ƒ���•�ƒ�•���•�‡���”�ƒ�œ�†�”�ƒ���Ž�Œ�‹�˜�‘. 
25. Izgubio/la sam trag vremena. 
�t�x�ä�����•�Œ�‡�©�ƒ�‘���Ž�ƒ���•�ƒ�•���•�‡���‹�œ�ƒ�œ�‘�˜�•�‘. 
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27. Smatrao/la sam igru impresivnom. 
28. Bio/la sam duboko koncentriran/a u igri. 
�t�{�ä�����•�Œ�‡�©�ƒ�‘���Ž�ƒ���•�ƒ�•���•�‡���ˆ�”�—�•�–�”�‹�”�ƒ�•�‘. 
30. Bilo je to bogato iskustvo. 
31. Izgubio/la sam vezu s vanjskim svijetom. 
�u�t�ä�����•�Œ�‡�©�ƒ�‘���Ž�ƒ���•�ƒ�•���˜�”�‡�•�‡�•�•�•�‹���’�”�‹�–�‹�•�ƒ�•. 
�u�u�ä�����‘�”�ƒ�‘���Ž�ƒ���•�ƒ�•���—�Ž�‘���‹�–�‹���•�•�‘�‰�‘���–�”�—�†�ƒ���—���‹�‰�”�—. 

2.2 Pitanja iz post-game modula upitnika GEQ  
 

�s�ä�����•�Œ�‡�©�ƒ�‘���Ž�ƒ���•�ƒ�•���‘�Ž�ƒ�•�æ�ƒ�•�Œ�‡. 
�t�ä�����•�Œ�‡�©�ƒ�‘���Ž�ƒ���•�ƒ�•���•�‡���Ž�‘�æ�‡. 
�u�ä�����‹�Ž�‘���•�‹���Œ�‡���–�‡�æ�•�‘���˜�”�ƒ�–�‹�–�‹���•�‡���—���•�–�˜�ƒ�”�•�‘�•�–. 
�v�ä�����•�Œ�‡�©�ƒ�‘���Ž�ƒ���•�ƒ�•���•�‡���•�”�‹�˜�‹�•. 
�w�ä�����•�Œ�‡�©�ƒ�‘���Ž�ƒ���•�ƒ�•���•�‡���•�ƒ�‘���†�ƒ���•�ƒ�•���’�‘�„�‹�Œ�‡�†�‹�‘���Ž�ƒ. 
6. Smatrao/la sam da gubim vrijeme. 
�y�ä�����•�Œ�‡�©�ƒ�‘���Ž�ƒ���•�ƒ�•���•�‡���‡�•�‡�”�‰�‹�«�•�‘. 
�z�ä�����•�Œ�‡�©�ƒ�‘���Ž�ƒ���•�ƒ�•���•�‡���œ�ƒ�†�‘�˜�‘ljan/a . 
�{�ä�����•�Œ�‡�©�ƒ�‘���Ž�ƒ���•�ƒ�•���•�‡���†�‡�œ�‘�”�‹�Œ�‡�•�–�‹�”�ƒ�•�‘. 
�s�r�ä�����•�Œ�‡�©�ƒ�‘���Ž�ƒ���•�ƒ�•���•�‡���‹�•�…�”�’�Ž�Œ�‡�•�‘. 
�s�s�ä�����•�Œ�‡�©�ƒ�‘���Ž�ƒ���•�ƒ�•���†�ƒ���•�ƒ�•���•�‘�‰�ƒ�‘���Ž�ƒ���—�«�‹�•�‹�–�‹���˜�‹�æ�‡���•�‘�”�‹�•�•�‹�Š���•�–�˜�ƒ�”�‹. 
�s�t�ä�����•�Œ�‡�©�ƒ�‘���Ž�ƒ���•�ƒ�•���•�‡���•�‘�©�•�‘. 
�s�u�ä�����•�Œ�‡�©�ƒ�‘���Ž�ƒ���•�ƒ�•���•�‡���—�•�‘�”�•�‘. 
�s�v�ä�����•�Œ�‡�–�‹�‘���Ž�ƒ���•�ƒ�•�����ƒ�Ž�Œ�‡�•�Œ�‡. 
�s�w�ä�����•�Œ�‡�©�ƒ�‘���Ž�ƒ���•�ƒ�•���•�‡���’osramljeno. 
�s�x�ä�����•�Œ�‡�©�ƒ�‘���Ž�ƒ���•�ƒ�•���•�‡���’�‘�•�‘�•�•�‘. 
�s�y�ä�����•�ƒ�‘���Ž�ƒ���•�ƒ�•���‘�•�Œ�‡�©�ƒ�Œ���†�ƒ���•�ƒ�•���•�‡���˜�”�ƒ�–�‹�‘���Ž�ƒ��iz avanture. 
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���˜�‡�—�«�‹�Ž�‹�æ�–�‡���—�����ƒ�‰�”�‡�„�—���	�ƒ�•�—�Ž�–�‡�–���‡�Ž�‡�•�–�”�‘�–�‡�Š�•�‹�•�‡���‹���”�ƒ�«�—�•�ƒ�”�•�–�˜�ƒ 
�����˜�‡�—�«�‹�Ž�‹�æ�–�‡���—�����ƒ�‰�”�‡�„�—�����†�—�•�ƒ�…�‹�Œ�•�•�‘-rehabilitacijski fakultet  
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���ƒ�†�� �‘�’�‹�•�—�Œ�‡�� �”�‡�œ�—�Ž�–�ƒ�–�‡�� �•�—�Ž�–�‹�†�‹�•�…�‹�’�Ž�‹�•�ƒ�”�•�‹�Š�� �‹�•�–�”�ƒ���‹�˜�ƒ�•�Œ�ƒ�� ���‘�•�’�‡�–�‡�•�…�‹�Œ�•�•�‡���•�”�‡���‡��
ICT-�������� �•�‘�Œ�ƒ�� �‘�•�—�’�Ž�Œ�ƒ�� �œ�•�ƒ�•�•�–�˜�‡�•�‹�•�‡�� �‹�� �•�–�”�—�«�•�Œ�ƒ�•�‡�� �—�� �’�‘�†�”�—�«�Œ�—�� �”�ƒ�œ�˜�‘�Œ�ƒ��
�’�”�‘�‰�”�ƒ�•�•�•�‹�Š���”�Œ�‡�æ�‡�•�Œ�ƒ���œ�ƒ���†�Œ�‡�…�—���•���–�‡�æ�•�‘�©�ƒ�•�ƒ���—���”�ƒ�œ�˜�‘�Œ�—���‹���†�Œ�‡�…�—���–�‹�’�‹�«�•�‘�‰���”�ƒ�œ�˜�‘�Œ�ƒ���—��
�ˆ�‘�”�•�‹���‘�œ�„�‹�Ž�Œ�•�‹�Š���‹�‰�ƒ�”�ƒ���œ�ƒ���’�‘�•�”�‡�–�•�‡���’�ƒ�•�‡�–�•�‡���—�”�‡�¯�ƒ�Œ�‡���‹���”�ƒ�«�—�•�ƒ�Ž�ƒ�ä 
 
���Ž�Œ�—�«�•�‡�� �”�‹�Œ�‡�«�‹�ã�� �‘�œ�„�‹�Ž�Œ�•�‡�� �‹�‰�”�‡�á�� �†�Œ�‡�…�ƒ�� �•�� �–�‡�æ�•�‘�©�ƒ�•�ƒ�� �—�� �”�ƒ�œ�˜�‘�Œ�—�á�� �’�”�‹�•�–�—�’�ƒ�«�•�‘�•�–�á��
�•�‘�•�—�•�‹�•�ƒ�…�‹�Œ�ƒ�á���Œ�‡�œ�‹�«�•�‡���•�’�‘�•�‘�„�•�‘�•�–�‹ 
 
Uvod 

���ƒ�†�� �•�‡�� �’�”�‹�Œ�‡�� �˜�‹�æ�‡�� �‘�†�� �’�‡�–�� �‰�‘�†�‹�•�ƒ�� �‰�‘�˜�‘�”�‹�Ž�‘�� �‘�� �’�”�‘�Œ�‡�•�–�—�� �•�ƒ�œ�‹�˜�ƒ���÷���‘�•�’�‡�–�‡�•�…�‹�Œ�•�•�ƒ��
�•�”�‡���ƒ�� �œ�ƒ�•�•�‘�˜�ƒ�•�ƒ�� �•�ƒ�� �‹�•�ˆ�‘�”�•�ƒ�…�‹�Œ�•�•�‘-komunikacijskim tehnologijama za 
inovativne usluge namijenjene osobama sa s�Ž�‘���‡�•�‹�•�� �•�‘�•�—�•�‹�•�ƒ�…�‹�Œ�•�•�‹�•��
�’�‘�–�”�‡�„�ƒ�•�ƒ�ò �‹�Ž�‹�� �—�� �•�•�”�ƒ�©�‡�•�‘�Œ�� �˜�‡�”�œ�‹�Œ�‹�� �‘��ICT-AAC projektu �•�ƒ�•�‘�� �—�� �•�–�”�—�«�•�‹�•��
�•�”�—�‰�‘�˜�‹�•�ƒ�á���–�ƒ�•�‘���‹���—���æ�‹�”�‘�Œ���Œ�ƒ�˜�•�‘�•�–�‹�á���•�ƒ�œ�‹�˜���’�”�‘�Œ�‡�•�–�ƒ���•�ƒ�‘���‹���•�Œ�‡�‰�‘�˜���ƒ�•�”�‘�•�‹�•���œ�˜�—�«�ƒ�‘��
�Œ�‡�� �‡�•�‹�‰�•�ƒ�–�‹�«�•�‘�� �–�‡�� �Œ�‡�� �’�”�‡�†�•�–�ƒ�˜�Ž�Œ�ƒ�‘�� �•�˜�‘�Œ�‡�˜�”�•�•�—�� �•�‡�’�‘�œ�•�ƒ�•�‹�…�—�� �•�ƒ�� �‘�˜�‘�•��
�‰�‡�‘�‰�”�ƒ�ˆ�•�•�‘�•�� �’�‘�†�”�—�«ju. Kad se danas spomene �÷���‘�•�’�‡�–�‡�•�…�‹�Œ�•�•�ƒ�� �•�”�‡���ƒ�� ������-
AAC9", �•�‹�–�—�ƒ�…�‹�Œ�ƒ�� �Œ�‡�� �—�� �’�‘�–�’�—�•�‘�•�–�‹�� �†�”�—�‰�ƒ�«�‹�Œ�ƒ�ä�� ���‘�œ�‹�–�‹�˜�ƒ�•�� �•�‘�•�–�‡�•�•�–�� �•�ƒ�� �•�’�‘�•�‡�•�� ������-
AAC-�ƒ�� �†�ƒ�•�ƒ�•�� �Œ�‡�� �’�‘�’�”�ƒ�©�‡�•�� �”�ƒ�œ�Ž�‹�«�‹�–�‹�•�� �’�‘�œ�‹�–�‹�˜�•�‹�•�� �ƒ�•�‘�…�‹�Œ�ƒ�…�‹�Œ�ƒ�•�ƒ�� �•�ƒ�‘�� �•�ƒ�� �’�”�‹�•�Œ�‡�”�ã��
brojne razvijene mobilne i web aplikacije u formi oz biljnih igara  koje se 
�•�‘�”�‹�•�–�‡���—���‘�•�˜�‹�”�—���•�–�”�—�«�•�‡���’�‘�†�”�æ�•�‡���œ�ƒ���†�Œ�‡�…�—���•���–�‡�æ�•�‘�©�ƒ�•�ƒ���—���”�ƒ�œ�˜�‘�Œ�—�á���ƒ�Ž�‹���‹���–�‹�Œ�‡�•�‘�•��
�’�‘�—�«�ƒ�˜�ƒ�•�Œ�ƒ�� �†�Œ�‡�…�‡�� �–�‹�’�‹�«�•�‘�‰�� �”�ƒ�œ�˜�‘�Œ�ƒ�ä�� ���—�Ž�–�‹�†�‹�•�…�‹�’�Ž�‹�•�ƒ�”�•�‹�� �–�‹�•�� �•�–�”�—�«�•�Œ�ƒ�•�ƒ�� �‹��
�œ�•�ƒ�•�•�–�˜�‡�•�‹�•�ƒ�� �—�Ž�ƒ���‡�� �œ�•�ƒ�«�ƒ�Œ�•�‡�� �•�ƒ�’�‘�”�‡�� �—�� �‹�•�–�”�ƒ���‹�˜�ƒ�•�Œ�ƒ�� �•�‘�‰�—�©�•�‘�•�–�‹�� �•�‘�˜�‹�Š��
tehnologija za ja�«�ƒ�•�Œ�‡���•�ƒ�’�ƒ�…�‹�–�‡�–�ƒ���•�‘�”�‹�•�•�‹�•�ƒ���‹�‰�ƒ�”�ƒ�á���ƒ�Ž�‹���‹���—���•�‘�•�–�‹�•�—�‹�”�ƒ�•�‘���’�”�ƒ�©�‡�•�Œ�‡��
�•�‘�˜�‹�Š���•�‘�‰�—�©�•�‘�•�–�‹���œ�ƒ���’�”�‘�æ�‹�”�‡�•�Œ�‡���•�—�”�ƒ�†�•�Œ�‡���—���”�ƒ�œ�Ž�‹�«�‹�–�‹�•���’�‘�†�”�—�«�Œ�‹�•�ƒ�ä�� 
 
Multidisciplinarni pristup nije jednostavan u svojoj primjeni, kada se na 
�Œ�‡�†�•�‘�•�� �•�Œ�‡�•�–�—�� �‘�•�—�’�‡�� �•�–�”�—�«�•�Œ�ƒ�…�‹�� �‹�œ�� �•�’�”�ä�� �«�‡�–�‹�”�‹�� �”�ƒ�œ�Ž�‹�«�‹�–�ƒ�� �’�‘�†�”�—�«�Œ�ƒ�á�� �ƒ�Ž�‹�� �Œ�‡�� �†�ƒ�•�ƒ�•��
�’�‘�•�–�ƒ�‘�� �•�˜�‘�Œ�‡�˜�”�•�•�‹�� �•�ƒ�”�ƒ�•�–�‡�”�‹�•�–�‹�«�•�‹��mentalni sklop �«�Ž�ƒ�•�‘�˜�ƒ�� ������-AAC tima. ICT-
���������–�‹�•���Œ�‡���’�”�‡�’�‘�œ�•�ƒ�–���‘�†���•�–�”�ƒ�•�‡���”�ƒ�œ�Ž�‹�«�‹�–�‹�Š���†�‹�‘�•�‹�•�ƒ���•�‡���•�ƒ�•�‘���•�ƒ���’�‘�†�”�—�«�Œ�—���������˜�‡�©���‹��
�æ�‹�”�‡�� �æ�–�‘�� �Œ�‡�� �”�‡�œ�—�Ž�–�‹�”�ƒ�Ž�‘�� �„�”�‘�Œ�•�‹�•�� �’�”�‘�Œ�‡�•�–�•�‹�•�� �‹�� �‹�•�–�”�ƒ���‹�˜�ƒ�«�•�‹�•�� �•�—�”�ƒ�†�•�Œ�ƒ�•�ƒ�ä�� ���œ�� �”�ƒ�†��
                                                           
9 �.�R�P�S�H�W�H�Q�F�L�M�V�N�D���P�U�H�å�D���,�&�7-AAC, www.ict-aac.hr 
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na razvoju mobilnih i web aplikacija za potpomognutu komunikaciju i za 
u�«�‡�•�Œ�‡�á�� �–�‹�•�� �œ�•�ƒ�«�ƒ�Œ�•�‘�� �†�Œ�‡�Ž�—�Œ�‡�� �‹�� �•�ƒ�� �’�‘�†�”�—�«�Œ�—�� �‘�•�˜�Œ�‡�æ�©�‹�˜�ƒ�•�Œ�ƒ�� �æ�‹�”�‡�� �Œ�ƒ�˜�•�‘�•�–�‹�� �‘��
�‹�œ�ƒ�œ�‘�˜�‹�•�ƒ�� �•�� �•�‘�Œ�‹�•�ƒ�� �•�‡�� �•�—�•�”�‡�©�—�� �†�Œ�‡�…�ƒ�� �•�� �–�‡�æ�•�‘�©�ƒ�•�ƒ�� �—�� �”�ƒ�œ�˜�‘�Œ�—�� �‹�� �‘�•�‘�„�‡�� �•��
invaliditetom. Osnova za razvoj ICT-AAC aplikacija su igra �‹���—�˜�ƒ���ƒ�˜�ƒ�•�Œ�‡���”�ƒ�œ�˜�‘�Œ�ƒ��
�’�‘�Œ�‡�†�‹�•�‹�Š���˜�Œ�‡�æ�–�‹�•�ƒ�á te se timski rje�æ�ƒ�˜�ƒ�Œ�—���‹�œ�ƒ�œ�‘�˜�‹ �•�ƒ�•�‘���‘�†�”�‡�¯�‡�•�‹��korisni �•�ƒ�†�”���ƒ�Œ��
�‘�„�Ž�‹�•�‘�˜�ƒ�–�‹�� �—�� �æ�–�‘��atraktivnijem  �†�‹�‰�‹�–�ƒ�Ž�•�‘�•�� �‘�„�Ž�‹�•�—�� �•�‘�Œ�‹�� �©�‡�� �’�‘�–�‘�•�� �’�‘�Ž�—�«�‹�–�‹��
�•�ƒ�•�•�‹�•�‹�œ�ƒ�…�‹�Œ�—���‡�ˆ�‡�•�–�ƒ�� �•�‘�”�‹�æ�–�‡�•�Œ�ƒ�� �‹�•�–�‘�‰���•�‘�†�� �•�”�ƒ�Œ�•�Œ�‹�Š�� �•�‘�”�‹�•�•�‹�•�ƒ. U nastavku rada 
�„�‹�–�� �©�‡�� �’�”�‡dstavljene ICT-AAC aplikacije podijeljene u nekoliko kategorija s 
�‘�„�œ�‹�”�‘�•�� �•�ƒ�� �•�˜�”�Š�—�� �•�‘�”�‹�æ�–�‡�•�Œa�á�� �ƒ�•�ƒ�Ž�‹�œ�‹�”�ƒ�•�‡�� �•�‘�”�‹�æ�–�‡�•�‡�� �–�‡�Š�•�‘�Ž�‘�‰�‹�Œ�‡�� �–�‡�� �’�”�‹�•�ƒ�œ�ƒ�•��
osvrt na njihovu primjenu. A�’�Ž�‹�•�ƒ�…�‹�Œ�‡�� �‹�•�ƒ�Œ�—�� �•�‘�‰�—�©�•�‘�•�–�� �†�‘�†�ƒ�˜�ƒ�•�Œ�ƒ�� �˜�Ž�ƒ�•�–�‹�–�‘�‰��
�•�‘�”�‹�•�•�‹�«�•�‘�‰���•�ƒ�†�”���ƒ�Œ�ƒ�á�� �˜�‡�Ž�‹�•u �”�ƒ�œ�‹�•�—���’�”�‹�Ž�ƒ�‰�‘�†�„�‡�� �•�‘�”�‹�•�•�‹�«�•�‘�‰���•�—�«�‡�Ž�Œ�ƒ�� �’�‘�–�”�‡�„�ƒ�•�ƒ��
korisnika te ug�”�ƒ�¯�‡�•�‡�� �‘�’�…�‹�Œ�‡�� �‰�Ž�ƒ�•�‘�˜�•�‘�‰�� �‹�œ�‰�‘�˜�‘�”�ƒ�� �•�ƒ�†�”���ƒ�Œ�ƒ�á�� �—�œ�� �•�‘�‰�—�©�•�‘�•�–��
�†�‘�†�ƒ�˜�ƒ�•�Œ�ƒ���˜�Ž�ƒ�•�–�‹�–�‹�Š���œ�˜�—�«�•�‹�Š���œ�ƒ�’�‹�•�ƒ�ä 
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Ozbiljne igre imaju za cilj podizanje svijesti javnosti, a pogotovo studenata i 
�‘�•�–�ƒ�Ž�‹�Š�� �—�•�Ž�Œ�—�«�‡�•�‹�Š�� �—�� �†�‹�œ�ƒ�Œ�•�� �‹�� �”�ƒ�œ�˜�‘�Œ�� �’�”�‹�•�–�—�’�ƒ�«�•�‹�Š�� �”�Œ�‡�æ�‡�•�Œ�ƒ�� �†�”�—�æ�–�˜�ƒ�ä��Kviz10 je 
web-�ƒ�’�Ž�‹�•�ƒ�…�‹�Œ�ƒ�� �•�‘�Œ�ƒ�� �‘�•�‘�‰�—�©�—�Œ�‡�� �•�‘�”�‹�•�•�‹�•�—�� �œ�‘�”�•�‹�� �’�”�‹�•�ƒ�œ�� �„�ƒ�”�‹�Œ�‡�”�ƒ�� �•�� �•�‘�Œ�‹�•�ƒ�� �•�‡��
�•�—�•�”�‡�©�—���‘�•�‘�„�‡���•���‹�•�˜�ƒ�Ž�‹�†�‹�–�‡�–�‘�•���–�‡���‘���•�ƒ�«�‹�•�‹�•�ƒ���•�ƒ�•�‘���•�‡���–�‡���„�ƒ�”�‹�Œ�‡�”�‡���•�‘�‰�—���—�•�ƒ�•�Œ�‹�–�‹��
�’�”�ƒ�˜�‹�Ž�•�‹�•���†�‹�œ�ƒ�Œ�•�‘�•���•�Œ�‡�†�‹�æ�–�ƒ���™�‡�„�ƒ�ä�����”�‹�«�ƒ�Œ�•�‘���•�Ž�‹�•�ƒ�•�ƒ11 �Œ�‡���‹�‰�”�ƒ���—���•�‘�Œ�‘�Œ���•�‡���‹�‰�”�ƒ�«��
upoznaje s potpomognutom komunikacijom koja je namijenjena svima koji ne 
�•�‘�‰�—���•�‘�•�—�•�‹�…�‹�”�ƒ�–�‹���—�‘�„�‹�«�ƒ�Œ�‡�•�‹�•���’�—�–�‡�•�ä  
 
ICT-AAC aplikacije  za potpomognutu komunikaciju  

���˜�‡���ƒ�’�Ž�‹�•�ƒ�…�‹�Œ�‡���•�ƒ�•�‹�Œ�‡�•�Œ�‡�•�‡���•�—���”�ƒ�œ�Ž�‹�«�‹�–�‹�•���’�”�‘�ˆ�‹�Ž�‹�•�ƒ���•�‘�”�‹�•�•�‹�•�ƒ���–�‡���‹�•���Œ�‡��primarna 
�—�Ž�‘�‰�ƒ�� �’�‘�–�‹�…�ƒ�•�Œ�‡�� �•�‘�•�—�•�‹�•�ƒ�…�‹�Œ�‡�ä�� ���„�‹�Ž�Œ�‡���Œ�ƒ�� �•�‘�”�‹�•�•�‹�•�ƒ�á�� �•�ƒ�‘�� �æ�–�‘�� �•�—�� �˜�”�•�–�ƒ�� �–�‡�æ�•�‘�©�ƒ�á��
�‹�•�†�‹�˜�‹�†�—�ƒ�Ž�•�‡�� �’�‘�–�”�‡�„�‡�� �‹�� �”�ƒ�œ�‹�•�ƒ�� �•�‘�•�—�•�‹�•�ƒ�…�‹�Œ�•�•�‘�‰�� �‹�� �Œ�‡�œ�‹�«�•�‘-govornog razvoja, 
�‘�†�”�‡�¯�—�Œ�—�� �•�ƒ�«�‹�•�� �‹�� �•�˜�”�Š�—�� �œ�ƒ�� �•�‘�Œ�‡�� �©�‡�� �•�‡�� �ƒ�’�Ž�‹�•�ƒ�…�‹�Œ�ƒ�� �•�‘�”�‹�•�–�‹�–�‹�ä��ICT-AAC 
Komunikator 12 �•�—�†�‹�� �•�‘�‰�—�©�•�‘�•�–�� �•�Ž�ƒ�‰�ƒ�•�Œ�ƒ�� �‹�� �’�”�‹�•�ƒ�œ�ƒ�� �˜�‹�æ�‡�� �‡�•�”�ƒ�•�ƒ�� �•�ƒ�� �•�‹�•�„�‘�Ž�‹�•�ƒ��
�œ�ƒ�� �’�‘�–�’�‘�•�‘�‰�•�—�–�—�� �•�‘�•�—�•�‹�•�ƒ�…�‹�Œ�—�� �•�”�‘�œ�� �•�‘�Œ�‡�� �•�‡�� �•�‘���‡�� �•�”�‡�–�ƒ�–�‹�� �ó�Ž�‹�•�–�ƒ�•�Œ�‡�•�ó�ä��
���‘�†�‹�”�‘�•�� �•�Ž�‹�•�‡�� �•�‹�•�„�‘�Ž�ƒ�� �•�ƒ�� �‡�•�”�ƒ�•�—�� �ƒ�’�Ž�‹�•�ƒ�…�‹�Œ�ƒ�� �”�‡�’�”�‘�†�—�…�‹�”�ƒ�� �‘�†�‰�‘�˜�ƒ�”�ƒ�Œ�—�©�‹�� �œ�˜�—�«�•�‹��
�œ�ƒ�’�‹�•�ä�����œ���œ�˜�—�«�•�‹���œ�ƒ�’�‹�•�á���•�˜�ƒ�•�‘�•���•�‹�•�„�‘�Ž�—���’�”�‹�†�”�—���‡�•���Œ�‡���‹���‘�†�‰�‘�˜�ƒ�”�ƒ�Œ�—�©�‹���–�‡�•st koji se 
�•�‘���‡�� �’�”�‹�•�ƒ�œ�‹�˜�ƒ�–�‹�� �‹�•�’�‘�†�� �•�Ž�‹�•�‡�� �•�‹�•�„�‘�Ž�ƒ�á�� �‘�˜�‹�•�•�‘�� �‘�� �’�‘�•�–�ƒ�˜�•�ƒ�•�ƒ�� �ƒ�’�Ž�‹�•�ƒ�…�‹�Œ�‡�ä��
���‘�•�—�•�‹�•�ƒ�–�‘�”�� �•�ƒ�†�”�œ�¼�‹�� �–�‡�•�‡�Ž�Œ�•�‡ �”�Œ�‡�«�•�‹�«�•�‡�� �•�ƒ�–�‡�‰�‘�”�‹�Œ�‡�� ���ƒ�•�–�‹�˜�•�‘�•�–�‹�� �‹�� �†�‘�‰�ƒ�¯�ƒ�Œ�‹�á��
�‰�Ž�ƒ�‰�‘�Ž�‹�á�� �•�Œ�‡�•�–�ƒ�ä�ä�ä���� �•�� �‘�†�‰�‘�˜�ƒ�”�ƒ�Œ�—�…�´�‹�•�� �•�•�—�’�‘�•�� �•�‹�•�„�‘�Ž�ƒ�� �•�‘�Œ�‹�� �•�‡ �•�‘�‰�—�� �•�ƒ�†�‘�‰�”�ƒ�†�‹�–�‹��
�˜�Ž�ƒ�•�–�‹�–�‹�•�� �•�‹�•�„�‘�Ž�‹�•�ƒ�� �‹�Ž�‹�� �ˆ�‘�–�‘�‰�”�ƒ�ˆ�‹�Œ�ƒ�•�ƒ�� �…�¼�‹�•�‡�� �‘�•�‘�‰�—�…�´�ƒ�˜�ƒ�� �’�”�‹�Ž�ƒ�‰�‘�†�„�—��

                                                           
10 HAKOM Kviz, http://www.ict-aac.hr/index.php/hr/ict-aac-razvijene-aplikacije/web-aplikacije/hakom-kviz 
11 �3�U�L�þ�D�M�P�R���V�O�L�N�D�P�D����http://www.ict-aac.hr/index.php/hr/ict-aac-razvijene-aplikacije/web-aplikacije/pricajmo-
slikama 
12 ICT-AAC Komunikator, http://www.ict-aac.hr/index.php/hr/ict-aac-razvijene-aplikacije/apple-ios-
aplikacije/komunikator 
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individualnim potrebama korisnika. ICT-AAC Komunikator+ 13 (Slika 1) 
�‘�•�‘�‰�—�©�—�Œ�‡���•�Ž�ƒ�‰�ƒ�•�Œ�‡���‹���’�”�‹�Œ�‡�•�‘�•���ˆ�”�ƒ�œa �‹���”�‡�«�‡�•�‹�…a �’�‘�•�‘�©�—���’�‘�•�–�‘�Œ�‡�©�‹�Š���•�‹�•�„�‘�Ž�ƒ���‹�œ���–�”�‹��
nekomercijalne galerije (ARAASAC, Mulberry i Sclera), nadogradnju vlastitim 
�•�‹�•�„�‘�Ž�‹�•�ƒ���‹�Ž�‹���ˆ�‘�–�‘�‰�”�ƒ�ˆ�‹�Œ�ƒ�•�ƒ�ä���	�”�ƒ�œ�—���Œ�‡���•�‘�‰�—�©�‡���”�‡�’�”�‘�†�—�…�‹�”�ƒ�–�‹���—�œ���’�‘�•�–�‘�Œ�‡�©�‹���œ�˜�—�«�•�‹��
zapis simbola ili  snimiti vlastiti zapis i reproducirati ga. Uporabom vlastitih 
fotografija �‹�� �œ�˜�—�«�•�‘�‰�� �œ�ƒ�’�‹�•�ƒ�� �‘�˜�ƒ�•�ƒ�˜�� �•�—�•�–�ƒ�˜�� �’�‘�–�’omognute komunikacije 
�•�‘�‰�—�©�‡���Œ�‡���’�”�‹�Ž�ƒ�‰�‘�†�‹�–�‹���‹�•�†�‹�˜�‹�†�—�ƒ�Ž�•�‹�•���’�‘�–�”�‡�„�ƒ�•�ƒ���•�‘�”�‹�•�•�‹�•�ƒ�ä�� 
 

          
Slika br. 7�ã�����”�‹�«�ƒ�Œ�•�‘���•�Ž�‹�•�ƒ�•�ƒ�����Ž�‹�Œ�‡�˜�‘���â�����‘�•�—�•�‹�•�ƒ�–�‘�”���®�����†�‡�•�•�‘�� 

 
ICT-AAC aplikacije  �œ�ƒ���Œ�ƒ�«�ƒ�•�Œ�‡���Œ�‡�œ�‹�«�•�‹�Š���•�’�‘�•�‘�„�•�‘�•�–�‹���‹���’�”�‡�†�˜�Œ�‡�æ�–�‹�•�ƒ���«�‹�–�ƒ�•�Œ�ƒ���‹��
pisanja  

���˜�‡�� �ƒ�’�Ž�‹�•�ƒ�…�‹�Œ�‡�� �•�—�� �•�ƒ�•�‹�Œ�‡�•�Œ�‡�•�‡�� �†�Œ�‡�…�‹�� �•�� �”�ƒ�œ�Ž�‹�«�‹�–�‹�•�� �˜�”�•�–�ƒ�•�ƒ�� �–�‡�æ�•�‘�©�ƒ�á�� �ƒ�Ž�‹�� �‹�� �†�Œ�‡�…�‹��
�–�‹�’�‹�«�•�‘�‰���”�ƒ�œ�˜�‘�Œ�ƒ���æ�•�‘�Ž�•�•�‡���‹���’�”�‡�†�æ�•�‘�Ž�•�•�‡���†�‘�„�‹���—���•�˜�”�Š�—���’�‘�—�«�ƒ�˜�ƒ�•�Œ�ƒ���–�‡���Ž�‘�‰�‘�’�‡�†�•�•�‡��
�’�‘�†�”�æ�•�‡�� �œ�ƒ�� �‘�†�”�ƒ�•�Ž�‡�� �‘�•�‘�„�‡�ä��ICT-AAC e-Galerija 14 �‘�•�‘�‰�—�©�ƒ�˜�ƒ�� �•�Ž�ƒ�‰�ƒ�•�Œ�‡�� �’�”�‹�«�ƒ��
�’�‘�•�‘�©�—�� �•�‹�œ�ƒ�� �•�Ž�‹�«�‹�…�ƒ�� �•�‘�Œ�‡�� �•�‘�‰�—�� �„�‹�–�‹�� �ˆ�‘�–�‘�‰�”�ƒ�ˆ�‹�Œ�‡�� �•�•�‹�•�Ž�Œ�‡�•�‡�� �‹�•�–�‡�‰�”�‹�”�ƒ�•�‘�•��
�•�ƒ�•�‡�”�‘�•�� �—�”�‡�¯�ƒ�Œ�ƒ�á�� �•�Ž�‹�•�‡�� �‹�œ�� �‰�ƒ�Ž�‡�”�‹�Œ�‡�� �—�”�‡�¯�ƒ�Œ�ƒ�� �‹�Ž�‹�� �•�‹�•�„�‘�Ž�‹�� �‹�œ�� �–�”�‹�Œ�—�� �•�‡�•�‘�•�‡�”�…�‹�Œ�ƒ�Ž�•�‹�Š��
galerija. Djeci rane dobi koja imaju �‘�†�•�–�—�’�ƒ�•�Œ�ƒ���‹�Ž�‹���–�‡�æ�•�‘�©�‡���—���”�ƒ�œ�˜�‘�Œ�— potrebna je 
�˜�‹�œ�—�ƒ�Ž�•�ƒ�� �’�‘�†�”�æ�•�ƒ�� �•�‘�Œ�ƒ�� �‹�•�� �‘�Ž�ƒ�•�æ�ƒ�˜�ƒ�� �’�”�‹�œ�‹�˜�ƒ�•�Œ�‡�� �’�”�‘�æ�Ž�‹�Š�� �†�‘�‰�ƒ�¯�ƒ�Œ�ƒ�� �‹���‹�Ž�‹��
�”�ƒ�œ�—�•�‹�Œ�‡�˜�ƒ�•�Œ�‡���—�œ�”�‘�«�•�‘-�’�‘�•�Ž�Œ�‡�†�‹�«�•�‘�‰���•�Ž�‹�Œ�‡�†�ƒ���æ�–�‘���‹�•���‘�˜�ƒ���ƒ�’�Ž�‹�•�ƒ�…�‹�Œ�ƒ���‹���‘�•�‘�‰�—�©�ƒ�˜�ƒ�ä 
���’�‹�•�ƒ�•�ƒ�� �ƒ�’�Ž�‹�•�ƒ�…�‹�Œ�ƒ�� �—�Œ�‡�†�•�‘�� �‘�•�‘�‰�—�©�ƒ�˜�ƒ�� �‹�� �’�‘�–�‹�…�ƒ�•�Œ�‡�� �•�‘�•�˜�‡�”�œ�ƒ�…�‹�Œ�‡�ä ICT-AAC e-
Galerija Senior 15 je aplikacija namijenjena �’�‘�–�‹�…�ƒ�•�Œ�—�� �Œ�‡�œ�‹�«�•�‘�‰�� �‹�œ�”�ƒ���ƒ�˜�ƒ�•�Œ�ƒ�� �—��
�‘�•�‘�„�ƒ�� �«�‹�Œ�‡�� �–�‡�æ�•�‘�©�‡�� �•�ƒ�•�–�ƒ�Œ�—�� �—�•�Ž�‹�Œ�‡�† �‘�æ�–�‡�©�‡�•�Œ�ƒ�� �•�‘�œ�‰�ƒ��(afazije i traumatske 
ozljede mozga)�ä�� ���•�‹�•�� �’�‘�–�‹�…�ƒ�•�Œ�ƒ�� �•�ƒ�•�‘�•�–�ƒ�Ž�•�‘�‰�� �‹�œ�”�ƒ���ƒ�˜�ƒ�•�Œ�ƒ�� �–�‡�•�‡�Ž�Œ�‡�•�� �’�”�ƒ�©�‡�•�Œ�ƒ��
�•�Ž�‹�Œ�‡�†�ƒ���†�‘�‰�ƒ�¯�ƒ�Œ�ƒ�á���’�‘�–�‹�«�‡���•�‡���’�”�‡�’�”�‹�«�ƒ�˜�ƒ�•�Œ�‡���‹���•�–�˜�ƒ�”�ƒ�•�Œ�‡���—�œ�”�‘�«�•o-�’�‘�•�Ž�Œ�‡�†�‹�«�•�‹�Š���˜�‡�œ�ƒ�ä��
ICT-�������� ���‘�•�—�•�‹�•�ƒ�…�‹�Œ�•�•�‹�� �•�Ž�Œ�—�«�‡�˜�‹16 je aplikacija namijenjena logopedima 
koji �’�”�—���ƒ�Œ�—�� �’�‘�†�”�æ�•�— �‘�•�‘�„�ƒ�•�ƒ�� �•�� �ƒ�ˆ�ƒ�œ�‹�Œ�‘�•�ä�� ��‡�†�•�ƒ�� �‘�†�� �•�ƒ�Œ�«�‡�æ�©�‹�Š�� �–�‡�æ�•�‘�©�ƒ�� �•�ƒ�� �•�‘�Œ�‡��
                                                           
13 ICT-AAC Komunikator+, http://www.ict-aac.hr/index.php/hr/ict-aac-razvijene-aplikacije/android-
aplikacije/komunikator-plus 
14 ICT-AAC e-Galerija, http://www.ict-aac.hr/index.php/hr/ict-aac-razvijene-aplikacije/android-aplikacije/e-
galerija 
15 ICT-AAC e-Galerija Senior, http://www.ict-aac.hr/index.php/hr/ict-aac-razvijene-aplikacije/android-
aplikacije/egalerija-senior-android 
16 ICT-AAC �.�R�P�X�Q�L�N�D�F�L�M�V�N�L���N�O�M�X�þ�H�Y�L, http://www.ict-aac.hr/index.php/hr/ict-aac-razvijene-aplikacije/android-
aplikacije/komunikacijski-kljucevi 
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�•�ƒ�‹�Ž�ƒ�œ�‡�� �‘�•�‘�„�‡�� �•�� �ƒ�ˆ�ƒ�œ�‹�Œ�‘�•�� �Œ�‡�•�—�� �–�‡�æ�•�‘�©�‡�� �‹�•�‡�•�‘�˜�ƒ�•�Œ�ƒ�ä�� ���’�Ž�‹�•�ƒ�…�‹�Œ�ƒ�� �‘�Ž�ƒ�•�æ�ƒ�˜�ƒ��
imenovanje simbola �—�œ���’�‘�•�‘�©���’�‹�•�ƒ�•�‹�Š���‹���ƒ�•�—�•�–�‹�«�•�‹�Š���•�Ž�Œ�—�«�‡�˜�ƒ�ä�� 
 
ICT-AAC Slovarica17 �•�ƒ�� �ƒ�–�”�ƒ�•�–�‹�˜�ƒ�•�� �•�ƒ�«�‹�•�� �’�”�—���ƒ�� �”�ƒ�•�ƒ�� �‹�•�•�—�•�–�˜�ƒ�� �•�� �’�‹�•�•�‘�•�á��
�—�’�ƒ�”�‡�•�‹�•���•�Ž�‹�•�‘�˜�•�‹�•���‹���œ�˜�—�«�•�‹�•���œ�ƒ�’�‹�•�‘�•�ä��������-AAC Glaskalica18 je prva aplikacija 
�•�ƒ�� �Š�”�˜�ƒ�–�•�•�‘�•�� �Œ�‡�œ�‹�•�—�� �•�‘�Œ�ƒ�� �Œ�‡�� �‘�•�•�‹�æ�Ž�Œ�‡�•�ƒ�� �œ�ƒ�� �’�”�‹�Œ�‡�•�‘�•�•�‡�� �—�”�‡�¯�ƒ�Œ�‡�� �‹�� �’�‘�•�ƒ��e pri 
�•�ƒ�˜�Ž�ƒ�†�ƒ�˜�ƒ�•�Œ�—�� �ˆ�‘�•�‘�Ž�‘�æ�•�‡�� �•�˜�Œ�‡�•�•�‘�•�–�‹�� �•�‘�Œ�ƒ�� �’�”�‡�†�•�–�ƒ�˜�Ž�Œ�ƒ�� �Œ�‡�†�•�—�� �‘�†�� �‘�•�•�‘�˜�•�‹�Š��
�’�”�‡�†�˜�Œ�‡�æ�–�‹�•�ƒ�� �«�‹�–�ƒ�•�Œ�ƒ�ä�� ���‘�•�…�‡�’�–�� �ƒ�’�Ž�‹�•�ƒ�…�‹�Œ�‡�� �—�˜�ƒ���ƒ�˜�ƒ�� �”�ƒ�œ�˜�‘�Œ�•�‹�� �•�Ž�‹�Œ�‡�†�� �ˆ�‘�•�‘�Ž�‘�æ�•�‡��
�•�˜�Œ�‡�•�•�‘�•�–�‹���•�ƒ�‘���‹���”�ƒ�œ�‹�•�—���ˆ�‘�•�‘�Ž�‘�æ�•�‡���•�Ž�‘���‡�•�‘�•�–�‹���”�‹�Œ�‡�«�‹�ä��������-AAC Mala Glaskalica19 je 
�˜�‡�”�œ�‹�Œ�ƒ���ƒ�’�Ž�‹�•�ƒ�…�‹�Œ�‡���
�Ž�ƒ�•�•�ƒ�Ž�‹�…�ƒ���’�”�‘�‹�œ�ƒ�æ�Ž�ƒ���–�‡�•�‡�Ž�Œ�‡�•���œ�ƒ�Š�–�Œ�‡�˜�ƒ�����†�”�—�‰�‡���”�‘�†�‹�–�‡�Ž�Œ�ƒ����������
i Hrvatske zajednice za Down sindrom. Od Glaskalice se razlikuje prema skupu 
�”�‹�Œ�‡�«�‹���œ�ƒ���•�‘�Œ�‡���•�‡���’�‘�‰�ƒ�¯�ƒ�Œ�—���‰�Ž�ƒ�•�‘�˜�‹�á���•�ƒ�‘���‹���†�‹�œ�ƒ�Œ�•�—���ƒ�’�Ž�‹�•�ƒ�…�‹�Œ�‡�ä��������-AAC Pamtilica20 
�’�‘�–�‹�«�‡�� �—�•�˜�ƒ�Œ�ƒ�•�Œ�‡�� �•�‘�˜�‹�Š�� �”�‹�Œ�‡�«�‹�� �–�‡�� �—�–�˜�”�¯�‹�˜�ƒ�•�Œ�‡�� �˜�‡�œ�‡�� �•�Ž�‘�˜�‘-glas kroz koncept 
�’�”�‘�•�ƒ�Ž�ƒ���‡�•�Œ�ƒ���‹���—�’�ƒ�•�©�‹�˜�ƒ�•�Œ�ƒ���’�ƒ�”�‘�˜�ƒ�ä 
 
ICT-AAC Pisalica21 �‘�Ž�ƒ�•�æ�ƒ�˜�ƒ�� �—�«�‡�•�Œ�‡�� �’�”�ƒ�˜�‹�Ž�•�‘�‰�� �’�‹�•�ƒ�•�Œ�ƒ�� �˜�‡�Ž�‹�•�‹�Š�� �‹�� �•�ƒ�Ž�‹�Š�� �–�‹�•�•�ƒ�•�‹�Š��
slova koje nije zastupljeno u aplikacijama na hrvatskome jeziku. ICT-AAC 
��‡�œ�‹�«�•�ƒ�� �‰�”�ƒdilica22 �•�ƒ�•�‹�Œ�‡�•�Œ�‡�•�ƒ�� �Œ�‡�� �’�‘�–�‹�…�ƒ�•�Œ�—�� �•�‘�”�ˆ�‘�Ž�‘�æ�•�‘�‰�� �”�ƒ�œ�˜�‘�Œ�ƒ�� �†�Œ�‡�…�‡��
�’�”�‡�†�æ�•�‘�Ž�•�•�‡�� �†�‘�„�‹�ä�� ���ƒ�� �˜�‹�œ�—�ƒ�Ž�•�‘�� �ƒ�–�”�ƒ�•�–�‹�˜�ƒ�•�� �‹�� �œ�ƒ�„�ƒ�˜�ƒ�•�� �•�ƒ�«�‹�•�� �’�”�‹�„�Ž�‹���ƒ�˜�ƒ��
�‰�”�ƒ�•�ƒ�–�‹�«�•�‡�� �•�‘�”�ˆ�‡�•�‡�� �œ�ƒ�� �‹�•�‡�•�•�•�—�� �‹�� �‰�Ž�ƒ�‰�‘�Ž�•�•�—�� �•�•�‘���‹�•�—�ä�� ������-�������� ���«�‹�•�‘��
prijedloge23 �•�—�†�‹���•�‘�‰�—�©�•�‘�•�–���’�‘�—�«�ƒ�˜�ƒ�•�Œ�ƒ���Œ�‡�†�•�‘�•�–�ƒ�˜�•�‹�Œ�‹�Š���‹�Ž�‹���•�Ž�‘���‡�•�‹jih prijedloga 
�–�‡���•�‘�‰�—�©�•�‘�•�–���‘�†�ƒ�„�‹�”�ƒ���”�ƒ�œ�‹�•�‡���‹�‰�”�‡���‘�˜�‹�•�•�‘���‘���•�–�—�’�•�Œ�—���œ�ƒ�Š�–�Œ�‡�˜�•�‘�•�–�‹�ä�� 
 
ICT-AAC aplikacije koje prate nastavno gradivo  

ICT-AAC Vremenski vrtuljak 24 �•�ƒ�� �œ�ƒ�„�ƒ�˜�ƒ�•�� �‹�� �‹�•�–�‡�”�ƒ�•�–�‹�˜�ƒ�•�� �•�ƒ�«�‹�•�� �—�’�‘�œ�•�ƒ�Œ�‡��
�†�Œ�‡�…�—�� �•�� �‰�‘�†�‹�æ�•�Œ�‹�•�� �†�‘�„�‹�•�ƒ�á�� �†�ƒ�•�‹�•�ƒ�� �—�� �–�Œ�‡�†�•�—�� �‹�� �•�Œ�‡�•�‡�…�‹�•�ƒ�� �—�� �‰�‘�†�‹�•�‹�� �–�‡�� �‘�Ž�ƒ�•�æ�ƒ�˜�ƒ��
�—�•�˜�ƒ�Œ�ƒ�•�Œ�‡�� �–�‘�«�•�‘�‰�� �”�‡�†�‘�•�Ž�‹�Œ�‡�†�ƒ�ä��ICT-AAC Koliko je sati  �’�‘�–�‹�«�‡�� �•�•�ƒ�Ž�ƒ���‡�•�Œ�‡�� �—��
�˜�”�‡�•�‡�•�—�� �’�‘�•�‘�©�—�� �‹�•�•�ƒ�œ�‹�˜�ƒ�•�Œ�ƒ�� �–�”�ƒ�Œ�ƒ�•�Œ�ƒ�� �†�‘�‰�ƒ�¯�ƒ�Œ�ƒ�� �—�� �˜�”�‡�•�‡�•�•�•�‹�•�� �Œ�‡�†�‹�•�‹�…�ƒ�•�ƒ�� �–�‡��
�—�«�‡�•�Œ�‡���•�‘�Ž�‹�•�‘���Œ�‡���•�ƒ�–�‹���•�ƒ���ƒ�•�ƒ�Ž�‘�‰�•�‘�•���‹���†�‹�‰�‹�–�ƒ�Ž�•�‘�•���•�ƒ�–�—�����•�Ž�‹�•�ƒ���t���ä�� 
 
 

                                                           
17 ICT-AAC Slovarica http://www.ict-aac.hr/index.php/hr/ict-aac-razvijene-aplikacije/apple-ios-
aplikacije/slovarica 
18 ICT-AAC Glaskalica, http://www.ict-aac.hr/index.php/hr/ict-aac-razvijene-aplikacije/android-
aplikacije/glaskalica 
19 ICT-AAC Mala Glaskalica, http://www.ict-aac.hr/index.php/hr/ict-aac-razvijene-aplikacije/apple-ios-
aplikacije/mala-glaskalica 
20 ICT-AAC Pamtilica,  http://www.ict-aac.hr/index.php/hr/ict-aac-razvijene-aplikacije/android-
aplikacije/pamtilica 
21 ICT-AAC Pisalica, http://www.ict-aac.hr/index.php/hr/ict-aac-razvijene-aplikacije/android-aplikacije/pisalica 
22ICT-�$�$�&���-�H�]�L�þ�Q�D���J�U�D�G�L�O�L�F�D�� http://www.ict-aac.hr/index.php/hr/ict-aac-razvijene-aplikacije/apple-ios-
aplikacije/ict-aac-jezicna-gradilica 
23 ICT-�$�$�&���8�þ�L�P�R���S�U�L�M�H�G�O�R�J�H�� http://www.ict-aac.hr/index.php/hr/ict-aac-razvijene-aplikacije/android-
aplikacije/ict-aac-ucimo-prijedloge-android  
24 ICT-AAC Vremenski vrtuljak, http://www.ict-aac.hr/index.php/hr/ict-aac-razvijene-aplikacije/android-
aplikacije/vremenski-vrtuljak 
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ICT-AAC aplikacije razvijene  �œ�ƒ���†�Œ�‡�…�—���•���˜�‹�æ�‡�•�–�”�—�•�‹�•���–�‡�æ�•�‘�©�ƒ�•�ƒ 

���� �•�—�”�ƒ�†�•�Œ�‹�� �•�ƒ�� �•�–�”�—�«�•�Œ�ƒ�…�‹�•�ƒ�� �‹�œ�� ���’�‡�…�‹�Œ�ƒ�Ž�•�‡�� �„�‘�Ž�•�‹�…�‡�� �
�‘�”�•�Œ�ƒ�� ���‹�•�–�”�ƒ�� �”�ƒ�œ�˜�‹�Œ�‡�•�‡�� �•�—��
�†�˜�‹�Œ�‡�� �ƒ�’�Ž�‹�•�ƒ�…�‹�Œ�‡�� �•�‘�Œ�‡�� �•�—�� �”�‡�œ�—�Ž�–�ƒ�–�� �’�”�‡�’�‘�œ�•�ƒ�–�‹�Š�� �œ�•�ƒ�«�ƒ�Œ�•�‹�� �†�‹�‰�‹�–�ƒ�Ž�•�‹�Š�� �—�”�‡�¯�ƒ�Œ�ƒ�� �•�‘�Œ�‡��
�†�Œ�‡�…�‹���•���˜�‹�æ�‡�•�–�”�—�•�‹�•���‘�æ�–�‡�©�‡�•�Œ�‹�•�ƒ���•�‘�‰�—���’�”�—���‹�–�‹���†�‹�‰�‹�–�ƒ�Ž�•�‘���•�–�‹�•�—�Ž�ƒ�–�‹�˜�•�‘ �‘�•�”�—���‡�•�Œ�‡�ä��
ICT-AAC Prskalice25 �•�Ž�—���‹�� �œ�ƒ�� �’�‘�†�—�«�ƒ�˜�ƒ�•�Œ�‡�� �—�œ�”�‘�«�•�‘-�’�‘�•�Ž�Œ�‡�†�‹�«�•�‡�� �˜�‡�œ�‡�� �’�—�–�‡�•��
�’�”�‡�œ�‡�•�–�ƒ�…�‹�Œ�‡�� �Œ�‡�†�•�‘�•�–�ƒ�˜�•�‹�Š�� �’�‘�†�”�ƒ���ƒ�Œ�ƒ�� �”�ƒ�œ�Ž�‹�«�‹�–�‹�Š�� �•�‘�†�ƒ�Ž�‹�–�‡�–�ƒ�� �•�‘�Œ�‹�� �•�—�� �”�ƒ�œ�˜�‘�Œ�•�‘��
�’�”�‹�•�Œ�‡�”�‡�•�‹�� �œ�ƒ�� �†�Œ�‡�…�—�� �•�� �˜�‹�æ�‡�•�–�”�—�•�‹�•�� �–�‡�æ�•�‘�©�ƒ�•�ƒ�� �‹�� �†�Œ�‡�…�—�� �”�ƒ�•�‡�� �†�‘�„�‹�ä��ICT-AAC 
���«�‹�•�‘�� �„�‘�Œ�‡26 �‘�•�•�‹�æ�Ž�Œ�‡�•�ƒ�� �Œ�‡�� �•ao motivacija i svojevrsni alat za upoznavanje s 
�„�‘�Œ�ƒ�•�ƒ�ä�� ���‡�•�‡�Ž�Œ�‹�� �•�‡�� �•�ƒ�� �•�‘�”�‹�æ�–�‡�•�Œ�—�� �ƒ�—�†�‹�‘�˜�‹�œ�—�ƒ�Ž�•�‹�Š�� �‡�Ž�‡�•�‡�•�ƒ�–�ƒ�� �„�Ž�‹�•�•�‹�Š�� �†�Œ�‡�…�‹�� �•��
naglaskom na jednostavnost i jasnu prepoznatljivost (slika 2). Obje aplikacije 
�•�‘�‰�—���•�‘�”�‹�•�–�‹�–�‹���‹���†�Œ�‡�…�ƒ���–�‹�’�‹�«�•�‘�‰���”�ƒ�œ�˜�‘�Œ�ƒ�ä 
 

     

Slika br. 8�ã�����‘�Ž�‹�•�‘���Œ�‡���•�ƒ�–�‹�����Ž�‹�Œ�‡�˜�‘���â�����«�‹�•�‘���„�‘�Œ�‡�����†�‡�•�•�‘�� 
 

ICT-���������ƒ�’�Ž�‹�•�ƒ�…�‹�Œ�‡���’�”�‹�Ž�ƒ�‰�‘�¯�‡�•�‡���†�Œ�‡�…�‹���•���’�‘�”�‡�•�‡�©�ƒ�Œ�‡�•���‹�œ���•�’�‡�•�–�”�ƒ���ƒ�—�–�‹�œ�•�ƒ 

MULTI-������������ ���‘�•�ƒ�æ�ƒ�Ž�‹�…�ƒ27 �‘�Ž�ƒ�•�æ�ƒ�˜�ƒ�� �”�ƒ�œ�—�•�‹�Œ�‡�˜�ƒ�•�Œ�‡�� �”�ƒ�œ�Ž�‹�«�‹�–�‹�Š�� �•�‘�…�‹�Œ�ƒ�Ž�•�‹�Š��
�•�‹�–�—�ƒ�…�‹�Œ�ƒ�� �’�—�–�‡�•�� �˜�‹�œ�—�ƒ�Ž�•�‡�� �’�‘�†�”�æ�•�‡�� �—�� �˜�‹�†�—�� �‰�”�ƒ�ˆ�‹�«�•�‹�Š�� �•�‹�•�„�‘�Ž�ƒ�� �‹�Ž�‹�� �ˆ�‘�–�‘�‰�”�ƒ�ˆ�‹�Œ�ƒ�ä��
MULTI-SKLAD Vizualni raspored 28 �Œ�‡�� �’�‘�†�”�æ�•�ƒ�� �—�� �’�”�‹�Š�˜�ƒ�©�ƒ�•�Œ�—��prijelaza iz 
�ƒ�•�–�‹�˜�•�‘�•�–�‹�� �—���ƒ�•�–�‹�˜�•�‘�•�–�á���‰�‡�•�‡�”�ƒ�Ž�‹�œ�ƒ�…�‹�Œ�‹���•�ƒ�—�«�‡�•�‹�Š���˜�Œ�‡�æ�–�‹�•�ƒ�á���’�”�‘�•�Œ�‡�•�ƒma u okolini 
�–�‡�� �‘�•�‘�‰�—�©�ƒ�˜�ƒ�� �•�‡�•�˜�‡�•�…�‹�‘�•�‹�”�ƒ�•�Œ�‡�� �œ�ƒ�†�ƒ�–�ƒ�•�ƒ�� �•�� �˜�‹�æ�‡�� �•�‘�”�ƒ�•�ƒ�� �‹�Ž�‹�� �˜�‹�æ�‡�� �—�œ�ƒ�•�–�‘�’�•�‹�Š��
�†�‘�‰�ƒ�¯�ƒ�Œ�ƒ�ä�� 
 
���’�Ž�‹�•�ƒ�…�‹�Œ�‡���œ�ƒ���’�‘�–�‹�…�ƒ�•�Œ�‡���•�ƒ�–�‡�•�ƒ�–�‹�«�•�‹�Š�����’�”�‡�†���˜�Œ�‡�æ�–�‹�•�ƒ 

�����•�ƒ�–�‡�•�ƒ�–�‹�…�¼�•�‘�•���‘�’�‹�•�•�‡�•�Œ�ƒ�˜�ƒ�•�Œ�—���†�Œ�‡�…�‡���•�˜�‘�Œ���†�‘�’�”�‹�•�‘�•���†�ƒ�Œ�—���÷�•�ƒ�–�‡�•�ƒ�–�‹�…�¼�•�‡�ò��������-
���������ƒ�’�Ž�‹�•�ƒ�…�‹�Œ�‡���•�‘�Œ�‹�•�ƒ���•�‡���’�‘�–�‹�…�¼�‡���”�ƒ�œ�˜�‘�Œ���•�ƒ�–�‡�•�ƒ�–�‹�…�¼�•�‹�Š���’�”�‡�†�˜�Œ�‡�•�¼�–�‹�•�ƒ���‹���˜�Œ�‡�•�¼�–�‹�•�ƒ�á���–�‡��
�•�ƒ�˜�Ž�ƒ�†�ƒ�˜�ƒ�•�Œ�‡�� �‘�•�•�‘�˜�•�‹�Š�� �‹�� �•�ƒ�’�”�‡�†�•�‹�Š�� �•�ƒ�–�‡�•�ƒ�–�‹�…�¼�•�‹�Š�� �‘�’�‡�”�ƒ�…�‹�Œ�ƒ�ä�� ���Œ�‡�…�‹�� �Œ�‡��
�Œ�‡�†�•�‘�•�–�ƒ�˜�•�‹�Œ�‡�� �”�ƒ�œ�—�•�Œ�‡�–�‹�� �•�ƒ�–�‡�•�ƒ�–�‹�…�¼�•�‡�� �•�‘�•�…�‡�’�–�‡�� �ƒ�•�‘�� �•�—�� �‹�Š�� �‹�•�ƒ�Ž�‹�� �’�”�‹�Ž�‹�•�‡�� �‹�•�•�—�•�‹�–�‹��

                                                           
25 ICT-AAC Prskalice http://www.ict-aac.hr/index.php/hr/ict-aac-razvijene-aplikacije/android-
aplikacije/prskalice 
26 ICT-AAC �8�þ�L�P�R���E�R�M�H http://www.ict-aac.hr/index.php/hr/ict-aac-razvijene-aplikacije/android-
aplikacije/ucimo-boje 
27 27 MULTI -SKLAD �3�R�Q�D�ã�D�O�L�F�D http://www.ict-aac.hr/index.php/hr/ict-aac-razvijene-aplikacije/android-
aplikacije/ponasalica 
28 MULTI -SKLAD Vizualni raspored http://www.ict-aac.hr/index.php/hr/ict-aac-razvijene-aplikacije/web-
aplikacije/aplikacija-vizualni-raspored 
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na konkretnim primjerima te je u tome vrijednost ovih aplikacija. ICT-AAC 
���ƒ�–�‡�•�ƒ�–�‹�«�•�ƒ�� �‹�‰�”�ƒ�‘�•�‹�…�ƒ29 �Œ�‡�� �ƒ�’�Ž�‹�•�ƒ�…�‹�Œ�ƒ�� �•�‘�Œ�‘�•�� �•�‡�� �’�‘�–�‹�«�‡�� �”�ƒ�œ�˜�‘�Œ�� �•�Ž�Œ�‡�†�‡�©�‹�Š��
�•�ƒ�–�‡�•�ƒ�–�‹�«�•�‹�Š�� ���’�”�‡�†���˜�Œ�‡�æ�–�‹�•�ƒ�ã�� �”�ƒ�œ�—�•�‹�Œ�‡�˜�ƒ�•�Œ�‡�� �’�‘�•�–�‘�Œ�ƒ�•�Œ�ƒ�� �‘�„�Œ�‡�•�–�ƒ�á�� �•�’�‘�•�‘�„�•�‘�•�–��
�’�”�‡�’�‘�œ�•�ƒ�˜�ƒ�•�Œ�ƒ�� �‹�� �”�ƒ�œ�Ž�‹�•�‘�˜�ƒ�•�Œ�ƒ�� �•�‘�Ž�‹�«�‹�•�‡�� ���•�Ž�‹�•�ƒ�� �u���á�� �•�ƒ�•�‹�’�—�Ž�ƒ�…�‹�Œ�ƒ�� �„�”�‘�Œ�‡�˜�‹�•�ƒ�á��
razumijevanje redoslijed�ƒ�� �„�”�‘�Œ�‡�˜�ƒ�� �–�‡�� �‘�’�©�‡�•�‹�–�‘�� �”�ƒ�œ�—�•�‹�Œ�‡�˜�ƒ�•�Œ�‡�� �„�”�‘�Œ�‡�˜�•�‘�‰��
sustava). ICT-�������� ���ƒ�–�‡�•�ƒ�–�‹�«�•�‹�� �˜�”�–�—�Ž�Œ�ƒ�•30 jedna je od najpopularnijih ICT-
�������� �ƒ�’�Ž�‹�•�ƒ�…�‹�Œ�ƒ�� �•�‘�Œ�ƒ�� �’�”�‡�†�•�–�ƒ�˜�Ž�Œ�ƒ�� �œ�•�ƒ�«�ƒ�Œ�ƒ�•�� �†�‘�’�”�‹�•�‘�•�� �”�ƒ�œ�˜�‘�Œ�—�� �•�ƒ�–�‡�•�ƒ�–�‹�«�•�‡��
�’�‹�•�•�‡�•�‘�•�–�‹�ä�� ���’�Ž�‹�•�ƒ�…�‹�Œ�‘�•�� �•�‡�� �’�‘�–�‹�«�‡�� �•�‡�•�‘�Ž�‹�•�‘�� �œ�•�ƒ�«�ƒ�Œ�•�‹�Š�� �˜�Œ�‡�æ�–�‹�•�ƒ�ã�� �„�”�‘�Œ�ƒnje, 
�”�ƒ�œ�Ž�‹�•�‘�˜�ƒ�•�Œ�‡�� �‹�� �—�•�’�‘�”�‡�¯�‹�˜�ƒ�•�Œ�‡���„�”�‘�Œ�‡�˜�•�‹�Š�� �•�‘�Ž�‹�«�‹�•�ƒ�á�� �œ�„�”�ƒ�Œ�ƒ�•�Œ�‡�� �‹�� �‘�†�—�œ�‹�•�ƒ�•�Œ�‡���†�‘�� �s�r��
�–�‡�� �•�‘�”�‹�æ�–�‡�•�Œ�‡�� �•�˜�‹�Š�� �”�ƒ�«�—�•�•�•�‹�Š�� �‘�’�‡�”�ƒ�…�‹�Œ�ƒ�� �•�� �„�”�‘�Œ�‡�˜�‹�•�ƒ�� �†�‘�� �s�r�r�ä��ICT-AAC 
Matematika 31 �‘�•�‘�‰�—�©�—�Œ�‡���—�˜�Œ�‡���„�ƒ�˜�ƒ�•�Œ�‡���‘�’�‡�”�ƒ�…�‹�Œ�ƒ���˜�‡�œ�ƒ�•�‹�Š���—�œ���’�‹�•�ƒ�•�‘���œ�„�”�ƒ�Œ�ƒ�•�Œ�‡��
�‹�� �‘�†�—�œ�‹�•�ƒ�•�Œ�‡�á�� �•�•�‘���‡�•�Œ�‡�� �‹�� �†�‹�Œ�‡�Ž�Œ�‡�•je (slika 3). Aplikacija se pokazala kao 
koristan materijal u svim aspektima nastave od same obradbe i motiviranja 
�—�«�‡�•�‹�•�ƒ�� �†�‘�� �˜�Œ�‡���„�ƒ�•�Œ�ƒ�� �•�”�‘�œ�� �‹�‰�”�—�ä��ICT-�������� ���«�‹�•�‘�� �•�Œ�‡�”�‡32 �‘�•�‘�‰�—�©�—�Œ�‡�� �ƒ�•�–�‹�˜�•�‘��
�—�«�‡�•�Œ�‡���‹���•�ƒ�•�‘�•�–�ƒ�Ž�•�‘���˜�Œ�‡���„�ƒ�•�Œ�‡���’�”�‡�–�˜�ƒ�”�ƒ�•�Œ�ƒ���•�Œ�‡�”�•�‹�Š���Œ�‡�†�‹�•�‹�…�ƒ�����•�Ž�‹�•�ƒ���u���ä 
 

             

���Ž�‹�•�ƒ���„�”�ä���y�ã�����ƒ�–�ä���‹�‰�”�ƒ�‘�•�‹�…�ƒ�����Ž�‹�Œ�‡�˜�‘���â�����ƒ�–�‡�•�ƒ�–�‹�•�ƒ�����•�”�‡�†�‹�•�ƒ���â�����«�‹�•�‘���•�Œ�‡�”�‡�����†�‡�•�•�‘�� 
  

                                                           
29 ICT-AAC �0�D�W�H�P�D�W�L�þ�N�D��igraonica, http://www.ict-aac.hr/index.php/hr/ict-aac-razvijene-aplikacije/web-
aplikacije/matematicka-igraonica 
30 ICT-AAC �0�D�W�H�P�D�W�L�þ�N�L���Y�U�W�X�O�M�D�N����http://www.ict-aac.hr/index.php/hr/ict-aac-razvijene-aplikacije/android-
aplikacije/matematicki-vrtuljak-android 
31 ICT-AAC Matematika, http://www.ict-aac.hr/index.php/hr/ict-aac-razvijene-aplikacije/android-
aplikacije/matematika 
32 ICT-�$�$�&���8�þ�L�P�R���P�M�H�U�H, http://www.ict-aac.hr/index.php/hr/ict-aac-razvijene-aplikacije/android-
aplikacije/ucimo-mjere 
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Tablica br. 3: Popis ICT-AAC aplikacija prema platformi za koju su razvijene 

Platforma  Nazivi aplikacija  
Ukupan 
broj 
aplikacija  

Android  Komunikator, Komunikator+, e-Galerija, e-�
�ƒ�Ž�‡�”�‹�Œ�ƒ�� ���‡�•�‹�‘�”�á�� ���ƒ�–�‡�•�ƒ�–�‹�«�•�ƒ��
�‹�‰�”�ƒ�‘�•�‹�…�ƒ�á�� ���‘�•�‹�•�‘�� �„�”�‘�Œ�ƒ�Ž�‹�…�ƒ�á�� ���ƒ�–�‡�•�ƒ�–�‹�«�•�‹�� �˜�”�–�—�Ž�Œ�ƒ�•�á�� ���ƒ�–�‡�•�ƒ�–�‹�•�ƒ�á�� ���Ž�‘�˜�ƒ�”�‹�…�ƒ�á��
�
�Ž�ƒ�•�•�ƒ�Ž�‹�…�ƒ�á�����ƒ�•�–�‹�Ž�‹�…�ƒ�á�����”�‡�’�‘�œ�•�ƒ�Œ���’�‘�Œ�•�‘�˜�‡�á�����«�‹�•�‘���•�Ž�‘�‰�‘�˜�‡�á�����«�‹�•�‘���”�‹�Œ�‡�«�‹�á�����«�‹�•�‘��
�«�‹�–�ƒ�–�‹�á�� ���‘�•�ƒ�æ�ƒ�Ž�‹�…�ƒ�á�� ���”�•�•�ƒ�Ž�‹�…�‡�á�� ���”�‡�•�‡�•�•�•�‹�� �˜�”�–�—�Ž�Œ�ƒ�•�á�� ���‘�•�—�•�‹�•�ƒ�…�‹�Œ�•�•�‹�� �•�Ž�Œ�—�«�‡�˜�‹�á��
���«�‹�•�‘�� �•�Œ�‡�”�‡�á�� ���«�‹�•�‘�� �„�‘�Œ�‡�á�� ���‘�Ž�‹�•�‘�� �Œ�‡�� �•�ƒ�–�‹�á�� ��‡�œ�‹�«�•�ƒ�� �‰�”�ƒ�†�‹�Ž�‹�…�ƒ�á�� ���‹�•�ƒ�Ž�‹�…�ƒ�á�� ���«�‹�•�‘��
prijedloge 

25 

iOS Komunikator, Komunikator+, e-Galerija, e-�
�ƒ�Ž�‡�”�‹�Œ�ƒ�� ���‡�•�‹�‘�”�á�� ���ƒ�–�‡�•�ƒ�–�‹�«�•�ƒ��
�‹�‰�”�ƒ�‘�•�‹�…�ƒ�á�����‘�•�‹�•�‘�� �„�”�‘�Œ�ƒ�Ž�‹�…�ƒ�á�����ƒ�–�‡�•�ƒ�–�‹�«�•�‹���˜rtuljak, Slovarica, Glaskalica, Mala 
Glaskalica, ���ƒ�•�–�‹�Ž�‹�…�ƒ�á�����‘�•�ƒ�æ�ƒ�Ž�‹�…�ƒ�á�����”�•�•�ƒ�Ž�‹�…�‡�á�����«�‹�•�‘���„�‘�Œ�‡�á�����‘�Ž�‹�•�‘���Œ�‡���•�ƒ�–�‹�á����‡�œ�‹�«�•�ƒ��
gradilica, Pisalica 

17 

Web ���ƒ�–�‡�•�ƒ�–�‹�«�•�ƒ�� �‹�‰�”�ƒ�‘�•�‹�…�ƒ�á�� ���ƒ�–�‡�•�ƒ�–�‹�«�•�‹�� �˜�”�–�—�Ž�Œ�ƒ�•�á�� �
�Ž�ƒ�•�•�ƒ�Ž�‹�…�ƒ�á�� ���‹�œ�—�ƒ�Ž�•�‹�� �”�ƒ�•�’�‘�”�‡�†�á��
������������ ���˜�‹�œ�á�� ���”�‹�«�ƒ�Œ�•�‘�� �•�Ž�‹�•�ƒ�•�ƒ�á�� ���«�‹�•�‘�� �„�‘�Œ�‡�á�� ���‘�Ž�‹�•�‘�� �Œ�‡�� �•�ƒ�–�‹�á�� ��‡�œ�‹�«�•�ƒ�� �‰�”�ƒ�†�‹�Ž�‹�…�ƒ�á��
���‹�•�ƒ�Ž�‹�…�ƒ�á�����«�‹�•�‘���’�”�‹�Œ�‡�†�Ž�‘�‰�‡ 

11 

 
Razvojne tehnologije  

���‘���•�ƒ�†�ƒ���Œ�‡���—���‘�•�˜�‹�”�—���’�‘�”�–�ˆ�‡�Ž�Œ�ƒ���”�ƒ�œ�˜�‹�Œ�‡�•�‘���’�”�‡�•�‘���w�r���ƒ�’�Ž�‹�•�ƒ�…�‹�Œ�ƒ���œ�ƒ���’�‘�•�”�‡�–�•�‡���—�”�‡�¯�ƒ�Œ�‡��
s popularnim operacijskim sustavima Android i iOS te za pokretanje u 
popularnim internetskim preglednicima. Popis razvijenih aplikacija po 
�’�Ž�ƒ�–�ˆ�‘�”�•�ƒ�•�ƒ�� �†�‘�•�–�—�’�ƒ�•�� �Œ�‡�� �—�� �•�Ž�Œ�‡�†�‡�©�‘�Œ�� �–�ƒ�„�Ž�‹�…�‹�� �����ƒ�„�Ž�‹�…�ƒ�� �s���ä�� ���˜�‡�� �ƒ�’�Ž�‹�•�ƒ�…�‹�Œ�‡��
dostupne su besplatno na internetskim trgovinama aplikacija Google Play i 
App Store te online na web-stranicama Kompetencijs�•�‡���•�”�‡���‡��������-AAC33. 
 
���ƒ�•�Ž�Œ�—�«�ƒ�• 

���ƒ�’�‘�”�‹�� �—�� �‹�•�–�”�ƒ���‹�˜�ƒ�•�Œ�‹�•�ƒ�� ������-AAC tima su se posljednjih godina usmjerili i na 
�’�”�‹�•�Œ�‡�•�—���•�‘�˜�‹�Š�á���•�—�˜�”�‡�•�‡�•�‹�Š���–�‡�Š�•�‘�Ž�‘�‰�‹�Œ�ƒ���—���’�‘�†�”�—�«�Œ�—���’�‘�—�«�ƒ�˜�ƒ�•�Œ�ƒ���†�Œ�‡�…�‡���–�‹�’�‹�«�•�‘�‰��
�”�ƒ�œ�˜�‘�Œ�ƒ�á�� �ƒ�Ž�‹�� �’�‘�•�‡�„�•�‘�� �—�� �’�‘�–�‹�…�ƒ�•�Œ�—�� �‹�� �’�‘�—�«�ƒ�˜�ƒ�•�Œ�—�� �†�Œ�‡�…�‡�� �‹�� �‘�•�‘�„�ƒ�� �•�� �–�‡�æ�•�‘�©�ƒ�•�ƒ�� �— 
�”�ƒ�œ�˜�‘�Œ�—�ä�� ���•�–�”�ƒ���‹�˜�ƒ�•�Œ�ƒ�� �•�—�� �—�•�•�Œ�‡�”�‡�•�ƒ�� �’�”�‡�•�ƒ�� �„�‡�•�•�‘�•�–�ƒ�•�–�•�‹�•�� �•�—�«�‡�Ž�Œ�‹�•�ƒ�� ���s���á��
�˜�‹�”�–�—�ƒ�Ž�•�‘�Œ���‹�� �’�”�‘�æ�‹�”�‡�•�‘�Œ���•�–�˜�ƒ�”�•�‘�•�–�‹�� ���������������� ���t���á���„�‡���‹�«�•�‹�•���–�‡�Š�•�‘�Ž�‘�‰�‹�Œ�ƒ�•�ƒ�������	�����á��
�„�‡�ƒ�…�‘�•�� �‹�� �•�Ž�ä���á�� �’�ƒ�•�‡�–�•�‹�•�� �•�‘�•�‹�˜�‹�•�� �—�”�‡�¯�ƒ�Œ�‹�•�ƒ�� ���u���� �–�‡�� �ƒ�•�ƒ�Ž�‹�œ�‹�� �‹�� �‹�•�’�Ž�‡�•�‡�•�–�ƒ�…�‹�Œ�‹��
�’�”�‹�•�–�—�’�ƒ�«�•�‘�•�–�‹�� �˜�‹�æ�‡�•�‡�†�‹�Œ�•�•�‹�Š�� �•�ƒ�†�”���ƒ�Œ�ƒ�� ���v�����w�����x���ä�� ���ƒ�œ�˜�‹�Œ�‡�•�‘�� �Œ�‡�� �‹�� �•�‘�”�‹�•�•�‹�«�•�‹��
�‡�˜�ƒ�Ž�—�‹�”�ƒ�•�‘�� �•�‡�•�‘�Ž�‹�•�‘�� �’�”�‘�–�‘�–�‹�’�‘�˜�ƒ�� �«�‹�Œ�ƒ�� �Œ�‡�� �•�˜�”�Š�ƒ�� �‹�•�’�‹�–�ƒ�–�‹�� �’�‘�–�‡�•�…�‹�Œ�ƒ�Ž�� �•�‘�˜�‹�Š��
�–�‡�Š�•�‘�Ž�‘�‰�‹�Œ�ƒ�� �—�� �•�‘�•�–�‡�•�•�–�—�� �’�‘�„�‘�Ž�Œ�æ�ƒ�•�Œ�ƒ�� �•�˜�ƒ�Ž�‹�–�‡�–�‡�� ���‹�˜�‘�–�ƒ�� �‘�•�‘�„�ƒ�� �•�� �–�‡�æ�•�‘�©�ƒ�•�ƒ�ä��
���’�Ž�‹�•�ƒ�…�‹�Œ�‡�� �•�‡�� �•�‘�”�‹�•�–�‡�� �æ�‹�”�‘�•�� �…�‹�Œ�‡�Ž�‡�� �”�‡�‰�‹�Œ�‡�á�� �ƒ�� �’�‘�†�ƒ�…�‹�� �‘�� �’�”�‡�—�œ�‹�•�ƒ�•�Œ�‹�•�ƒ�� �‰�‘vore i o 
dalekim zemljama poput SAD-�ƒ�á�� ���”�ƒ�œ�‹�Ž�ƒ�� �‹�–�†�ä�� �—�� �†�Œ�‡�«�Œ�‹�•�� �˜�”�–�‹�©�‹�•�ƒ�á�� �æ�•�‘�Ž�ƒ�•�ƒ�á��
logopedskim kabinetima, kabinetima edukacijskih-rehabilitatora i na ostalim 
�•�Œ�‡�•�–�‹�•�ƒ���‰�†�Œ�‡���•�‡���—�˜�ƒ���ƒ�˜�ƒ�Œ�—���‹�•�†�‹�˜�‹�†�—�ƒ�Ž�•�‡���’�‘�–�”�‡�„�‡���†�Œ�‡�–�‡�–�ƒ���‹���‘�•�‘�„�‡���–�‡���‰�†�Œ�‡���•�‡���—�«�‹��
kroz igru. 
 
 
 

                                                           
33 ICT-AAC Aplikacije, http://ict-aac.hr/index.php/hr/aplikacije 
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���ƒ���‡�–�ƒ�• 
 
���� �”�ƒ�†�—�� �©�‡�� �„�‹�–�‹�� �‘�’�‹�•�ƒ�•�‹�� �•�Ž�Œ�—�«�•�‹�� �†�‹�Œ�‡�Ž�‘�˜�‹�� �‹�œ�”�ƒ�†�‡�� �•�—�Ž�–�‹�’�Ž�ƒ�–�ˆ�‘�”�•�•�•�‡�� �‹�‰�”�‡�� �’�‘�•�‘�©�—��
�’�”�‘�‰�”�ƒ�•�•�•�‘�‰�� �Œ�‡�œ�‹�•�ƒ�� ���’�‡�•�
���� �‹�� ��ƒ�˜�‡�á�� �—�œ�� �•�‘�”�‹�æ�–�‡�•�Œ�‡�� �’�‘�•�‘�©�•�‹�Š�� �ƒ�Ž�ƒ�–�ƒ�ä�� ���‘�–�ƒ�•�•�—�–��
�©�‡�•�‘�� �•�‡�� �”�ƒ�œ�˜�‘�Œ�ƒ�á�� �•�‡�Š�ƒ�•�‹�•�‡�� �‹�‰�”�‡�á�� �–�‹�•�ƒ�á�� �ƒ�•�‹�•�ƒ�…�‹�Œ�ƒ�á�� �•�ƒ�’�ƒ�� �‹�� �’�”�‹�«�‡�� �–�‡�� �•�ƒ�«�‹�•�ƒ��
komponiranja svih elemenata u 2D igricu.  
 
���Ž�Œ�—�«�•�‡���”�‹�Œ�‡�«�‹: libGDX, algoritmi, programiranje, animacije, Java 
 
Uvod 
 
���ƒ�•�–�‹�«�•�ƒ��obmana je multiplatformska igra razvijena u programskom jeziku 
��ƒ�˜�ƒ�� �—�œ�� �•�‘�”�‹�æ�–�‡�•�Œ�‡�� ���’�‡�•�
��-�ƒ�á�� �†�‘�•�� �•�‡�� �•�ƒ�� �•�‘�„�‹�Ž�•�‹�•�� �—�”�‡�¯�ƒ�Œ�‹�•�ƒ�� ���’�’�Ž�‡-a 
�’�”�‘�‰�”�ƒ�•�•�•�‹�� �•�‘�†�� �•�‘�•�’�ƒ�Œ�Ž�‹�”�ƒ�� �—�œ�� �’�‘�•�‘�©�� ���‘�„�‘������ �•�‘�•�’�ƒ�Œ�Ž�‡�”�ƒ�ä�� ���‘�†�”���ƒ�•�‡��
platforme su: Windows, Android, Linux, IOS i MacOS. 
 
���•�•�’�‹�”�ƒ�…�‹�Œ�ƒ�� �œ�ƒ�� �‹�‰�”�‹�…�—�� �†�‘�Ž�ƒ�œ�‹�� �‹�œ�� �–�ƒ�•�–�‹�«�•�‹�Š�� �‹�‰�”�ƒ�� �‹�œ�� �{�r-tih poput X-Com, Jagged 
Alliance. 
 
���ƒ�†�‹�� �•�‡�� �‘�� �•�–�”�ƒ�–�‡�æ�•�‘�Œ�� �‹�‰�”�‹�� �•�ƒ�� �’�‘�–�‡�œ�‡�� �—�� �•�‘�Œ�‘�Œ�� �‹�‰�”�ƒ�«�� �•�‘�•�–�”�‘�Ž�‹�”�ƒ�� �˜�‹�æ�‡�� �«�Ž�ƒ�•�‘�˜�ƒ�� �–�‹�•�ƒ�ä��
���˜�ƒ�•�‹�� �«�Ž�ƒ�•�� �–�‹�•�ƒ�� �‹�•�ƒ�� �•�˜�‘�Œ�—�� �’�”�‹�«�—�� �•�‘�Œ�ƒ�� �Œ�‡�� �—�•�•�‘�� �’�‘�˜�‡�œ�ƒ�•�ƒ�� �•�� �˜�Œ�‡�æ�–�‹�•�ƒ�•�ƒ�� �•�‘�Œ�‡��
�«�Ž�ƒ�•�‘�˜�‹���–�‹�•�ƒ���’�‘�•�Œ�‡�†�—�Œ�—�ä�����‰�”�‹�…�ƒ���†�‘�’�—�æ�–�ƒ���‹�‰�”�ƒ�«�—���†�ƒ���•�ƒ�•���‘�†�ƒ�„�‡�”�‡���•�‘�Œ�‡���˜�Œ�‡�æ�–�‹�•�‡���©�‡��
�–�‹�•���•�ƒ�—�«�‹�–�‹���•�”�‘�œ���‹�‰�”�—�ä���e�–�‘���‹�‰�”�ƒ���‹�†�‡���†�—�„�Ž�Œ�‡���—���’�”�‹�«�—�á���–�‘���•�‡���‹���–�‹�•���•�˜�‡���˜�‹�æ�‡���”�ƒ�œ�˜�‹�Œ�ƒ�ä�����‰�”�ƒ��
�‹�•�ƒ���˜�‹�æ�‡���•�‘�‰�—�©�‹�Š���œ�ƒ�˜�”�æ�‡�–�ƒ�•�ƒ���•�‘�Œ�‹���‘�˜�‹�•�‡���‘���–�‘�•�‡���•�‘�Œ�‹���’�—�–���©�‡���‘�†�ƒ�„�”�ƒ�–�‹���‹�‰�”�ƒ�«�ä 
 
Razvoj 
 
���•�ƒ�«�ƒ�Œ�•�‹���ƒ�Ž�‰�‘�”�‹�–�•�‹���•�‘�Œ�‹���•�—���‹�•�’�Ž�‡�•�‡�•�–�‹�”�ƒ�•�‹���„�‡�œ���•�‘�”�‹�æ�–�‡�•�Œ�ƒ���˜�ƒ�•�Œ�•�•�‹�Š���„�‹�„�Ž�‹�‘�–�‡�•�ƒ�ã�� 

�x Algoritam vidljivosti od 90 stupnjeva (engl. Ray casting) [1] 
�x ���‡�—�”�‹�•�–�‹�«�•�‹�� ������ �ƒ�Ž�‰�‘�”�‹�–�ƒ�•�� �œ�ƒ�� �’�”�‘�•�ƒ�Ž�ƒ���‡�•�Œ�‡�� �•�—�„�‘�’�–�‹�•�ƒ�Ž�•�‘�‰�� �’�—�–�ƒ��kretanja 

[2]  
�x �	�Ž�‘�‘�†���	�‹�Ž�Ž���ƒ�Ž�‰�‘�”�‹�–�ƒ�•���•�‘�Œ�‹���‹�œ�”�ƒ�«�—�•�ƒ�˜�ƒ���•�˜�‡���†�‘�•�–�—�’�•�‡���•�”�‡�–�•�Œ�‡���•�‘�†���‹�‰�”�ƒ�«�ƒ�����u�� 
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�x ���„�Œ�‡�…�–�� �’�‘�‘�Ž�� �—�œ�‘�”�ƒ�•�� �†�‹�œ�ƒ�Œ�•�ƒ�� �•�‘�Œ�‹�� �‹�•�•�‘�”�‹�æ�–�ƒ�˜�ƒ�� �’�‘�•�–�‘�Œ�‡�©�‡�� �ƒ�Ž�‘�…�‹�”�ƒ�•�‡�� �‘�„�Œ�‡�•�–�‡��
�Œ�‡�”���Œ�‡���‘�’�‡�”�ƒ�…�‹�Œ�ƒ���
�������‡�•�‰�Ž�ä���
�ƒ�”�„�ƒ�‰�‡�����‘�Ž�Ž�‡�…�–�‘�”�����•�ƒ�•�—�’�Ž�Œ�ƒ�«�ƒ���•�•�‡�©�ƒ���•�•�—�’�ƒ�á���’�ƒ��
se time izbjegava pokretanje GC-a. [4] 

 
Performanse  
 
Moderni procesori nemaju problema s pokretanjem ovakvih 2D igrica, no kod 
mobilnih platformi itekako treba paziti na performanse. Prilikom dizajna 
�‘�†�Ž�—�«�‹�Ž�‹���•�•�‘���†�”���ƒ�–�‹���•�‡���•�Ž�Œ�‡�†�‡�©�‹�Š���•�•�Œ�‡�”�•�‹�…�ƒ�ã 

�x Maksimalna rezolucija tekstura: 2048X2048 pixela �� �•�‘�†���•�‡�•�‹�Š���‰�”�ƒ�ˆ�‹�«�•�‹�Š��
�’�”�‘�…�‡�•�‘�”�ƒ���•�‘�„�‹�Ž�•�‹�Š���—�”�‡�¯�ƒ�Œ�ƒ���Œ�‡���‘�˜�‘���Ž�‹�•�‹�–�ä 

�x Object pool �� �‹�•�•�‘�”�‹�æ�–�ƒ�˜�ƒ�•�Œ�‡�� �ƒ�Ž�‘�…�‹�”�ƒ�•�‹�Š�� �‘�„�Œ�‡�•�ƒ�–�ƒ�� �”�ƒ�†�‹�� �‹�œ�„�Œ�‡�‰�ƒ�˜�ƒ�•�Œ�ƒ��
�•�‘�Ž�‡�•�…�‹�Œ�‡���•�•�‡�©�ƒ�ä 

�x Minimiziranje potrebe za promjenama tekstura jer prilikom izmjene 
tekstura OpenGL (glFlush) mora �’�‘�•�Ž�ƒ�–�‹�� �’�‘�†�ƒ�–�•�‡�� �’�”�‡�•�ƒ�� �‰�”�ƒ�ˆ�‹�«�•�‘�•��
�’�”�‘�…�‡�•�‘�”�—���•�‘�Œ�‹���•�‘���‡���‹�œ�ƒ�œ�˜�ƒ�–�‹���’�ƒ�†���’�‡�”�ˆ�‘�”�•�ƒ�•�•�‹�ä�����w�� 

�x Optimizacija Shader-a prema OpenGL 2.0 standardu. 
 
Mehanika igre  
 
���‰�”�ƒ�� �•�‡�� �–�‡�•�‡�Ž�Œ�‹�� �•�ƒ�� �’�‘�–�‡�œ�‹�•�ƒ�á�� �–�ƒ�•�‘�� �†�ƒ�� �•�˜�ƒ�•�‹�� �Ž�‹�•�� �‹�•�ƒ�� �‘�†�”�‡�¯�‡�•�‹�� �„�”�‘�Œ�� �ƒ�•�…�‹�Œ�•�•�‹�Š��
�„�‘�†�‘�˜�ƒ�� �•�‘�Œ�‡�� �•�‘���‡�� �‹�•�•�‘�”�‹�•�–�‹�–�‹�� �•�ƒ�†�ƒ �Œ�‡�� �•�ƒ�� �”�‡�†�—�� �œ�ƒ�� �‹�‰�”�ƒ�•�Œ�‡�ä�� ���‰�”�ƒ�� �’�‘�«�‹�•�Œ�‡�� �•�� �–�”�‹��
�ƒ�•�…�‹�Œ�•�•�ƒ���„�‘�†�ƒ���•�‘�Œ�‹���•�‡���•�‘�‰�—���’�‘�˜�‡�©�ƒ�˜�ƒ�–�‹���œ�ƒ�˜�‹�•�•�‘���‘���•�‹�–�—�ƒ�…�‹�Œ�ƒ�•�ƒ���•�ƒ���•�‹�•�‹�Œ�‹�ä�����‘�†�ƒ�•�‹��
akcijski bodovi se mogu dobiti: 

�x �ƒ�•�‘���Ž�‹�•���’�”�‹�•�‹�Œ�‡�–�‹���†�ƒ���Œ�‡���†�”�—�‰�‹���«�Ž�ƒ�•���–�‹�•�ƒ���•�‘�Œ�‡�•���’�”�‹�’�ƒ�†�ƒ���’�‘�‰�‘�¯�‡�•�� 
�x ako se oglasio alarm 
�x �ƒ�•�‘�� �˜�‘�¯�ƒ�� �–�‹�•�ƒ�� �‹�•�ƒ�� �”�ƒ�œ�˜�‹�Œ�‡�•�—�� �˜�Œ�‡�æ�–�‹�•�—�� �†�‘�†�ƒ�˜�ƒ�•�Œ�ƒ�� �†�‘�†�ƒ�–�•�‹�Š�� �ƒ�•�…�‹�Œ�•�•�‹�Š��

bodova 
 

���‘�Ž�‹�«�‹�•�ƒ���ƒ�•�…�‹�Œ�•�•�‹�Š���„�‘�†�‘�˜�ƒ���Œ�‡���‘�œ�•�ƒ�«�‡�•�ƒ���•�ƒ�‘���„�‹�Œ�‡�Ž�‹���’�”�ƒ�˜�‘�•�—�–�•�‹�…�‹���‹�œ�•�ƒ�†���•�˜�ƒ�•�‘�‰���Ž�‹�•�ƒ�ä��
���ƒ���•�Ž�‹�…�‹���s���•�‡���•�‘���‡���˜�‹�†�Œ�‡�–�‹���„�”�‘�Œ���ƒ�•�…�‹�Œ�•�•�‹�Š���„�‘�†�‘�˜�ƒ���•�ƒ�æ�‡�‰���–�‹�•�ƒ�á���ƒ�Ž�‹���‹���’�”�‘�–�‹�˜�•�‹�«�•�‘�‰�ä������
�‘�˜�‘�•���•�Ž�—�«�ƒ�Œ�—���’�”�‘�–�‹�˜�•�‹�•���•�‡�•�ƒ���•�‹�–�‹���Œ�‡�†�ƒn akcijski bod. 
  
�����„�”�‘�Œ�—���ƒ�•�…�‹�Œ�•�•�‹�Š���„�‘�†�‘�˜�ƒ���‘�˜�‹�•�‹���‹���•�‘�Ž�‹�•�‘���•�‡���‘�†�”�‡�¯�‡�•�‹���Ž�‹�•���•�‘���‡���•�”�‡�–�ƒ�–�‹���•�”�‘�œ���•�ƒ�’�—�ä��
���—�…�ƒ�•�Œ�‡�� �—�œ�‹�•�ƒ�� �Œ�‡�†�ƒ�•�� �ƒ�•�…�‹�Œ�•�•�‹�� �„�‘�†�á�� �‘�•�‹�•�� �—�� �•�Ž�—�«�ƒ�Œ�—�� �•�•�ƒ�Œ�’�‡�”�ƒ�� �•�‘�Œ�‡�•�� �—�œ�‹�•�ƒ�� �†�˜�ƒ��
�ƒ�•�…�‹�Œ�•�•�ƒ�� �„�‘�†�ƒ�ä�� ���‘�� �‹�� �–�‘�� �Œ�‡�� �•�‘�‰�—�©�‡�� �”�‡�†�—�…�‹�”�ƒ�–�‹�� �•�ƒ�� �•�ƒ�«�‹�•�� �†�ƒ�� �•�ƒ�—�«�‹�� �˜�Œ�‡�æ�–�‹�•�—�� �•�‘�Œ�ƒ��
�‹�‰�”�ƒ�«�—���‘�•�‘�‰�—�©�—�Œ�‡���†�ƒ���‰�—�„�‹���•�ƒ�•�‘���Œ�‡�†�ƒ�•���ƒ�•�…�‹�Œ�•�•�‹���„�‘�†���•�‘�†���•�˜�ƒ�•�‘�‰���’�—�…�ƒ�•�Œ�ƒ�ä�� 
 
Rotacija oko vlastite osi uzima akcijske bodove, no tek kod svake pete rotacije.  
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Slika br. 1: Prikaz broja akcijskih bodova lika 

 

 
Slika br. 2: Prikaz pozicija i usmjerenja 

 
���‹�•���•�‡���•�‘���‡���•�”�‡�–�ƒ�–�‹���—���v���”�ƒ�œ�Ž�‹�«�‹�–�ƒ���•�•�Œ�‡�”�ƒ�á���‘�˜�‹�•�•�‘���‘���‘�”�‹�Œ�‡�•�–�ƒ�…�‹�Œ�‹�á���•�‘���–�”�«�ƒ�–�‹���•�‡���•�‘���‡��
�•�ƒ�•�‘�� �•�ƒ�’�”�‹�Œ�‡�†�ä�� ���”�«�ƒ�•�Œ�‡�� �—�„�”�œ�ƒ�˜�ƒ�� �•�”�‡�–�•�Œ�—�á�� �•�‘�� �‹�•�–�‘�� �–�ƒ�•�‘�� �•�•�ƒ�•�Œ�—�Œ�‡�� �’�”�‡�…�‹�œ�•�‘�•�–��
ciljanja. 
 
 



�5 �$ �ý �8 �1 �$ �/ �1 �( �� �, �* �5 �( �� �� �� ��9  6 2  

���‹�•���•�‘���‡���„�‹�–�‹���—���–�”�‹���’�‘�œ�‹�…�‹�Œ�‡���†�‘�•���•�–�‘�Œ�‹���•�‹�”�•�‘�ã 
�x Stajanje �� �Ž�‹�•���•�‘���‡���Š�‘�†�ƒ�–�‹���‹���’�—�…�ƒ�–�‹ 
�x ���Ž�‡�«�ƒ�•�Œ�‡���� lik ne �•�‘���‡���Š�‘�†�ƒ�–�‹�á���ƒ�Ž�‹���•�‘���‡���’�—�…�ƒ�–�‹ 
�x ���ƒ���Ž�‡�¯�‹�•�ƒ���� �Ž�‹�•���•�‡���•�‡���•�‘���‡���•�”�‡�–�ƒ�–�‹���•�‹���’�—�…�ƒ�–�‹ 

 
Pucanje  
 
���”�‘�–�‹�˜�•�‹�•���•�ƒ���˜�‹�†�‹�•�—���’�”�—���ƒ���Ž�‹�•�—���•�‘�‰�—�©�•�‘�•�–�‹���’�—�…�ƒ�•�Œ�ƒ���ƒ�•�‘���‹�•�ƒ���†�‘�˜�‘�Ž�Œ�•�‘���ƒ�•�…�‹�Œ�•�•�‹�Š��
�„�‘�†�‘�˜�ƒ�ä�� ���•�‘�� �Ž�‹�•�� �•�‡�•�ƒ�� �ƒ�•�…�‹�Œ�•�•�‹�Š�� �„�‘�†�‘�˜�ƒ�� �•�‘�”�ƒ�� �’�”�‹�«�‡�•�ƒ�–�‹�� �•�Ž�‹�Œ�‡�†�‡�©�‹�� �”�‡�†�� �‹�� �–�ƒ�†�ƒ��
iskoristiti svoju pr iliku.  
 
���‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�� �•�ƒ�� �˜�‹�†�‹�•�—�� �•�‡�� �œ�•�ƒ�«�‹�� �‹�� �’�‘�‰�‘�†�ƒ�•�ä�� ���•�‘�� �Œ�‡�� �’�”�‡�…�‹�œ�•�‘�•�–�� �…�‹�Ž�Œ�ƒ�•�Œ�ƒ�� �•�‹�•�•�ƒ�á��
�”�‡�…�‹�•�‘���”�ƒ�†�‹���–�”�«�ƒ�•�Œ�ƒ���•�ƒ�‘���æ�–�‘���•�•�‘���•�ƒ�˜�‡�Ž�‹���’�”�‹�Œ�‡�á���’�‘�•�–�‘�Œ�‹���˜�‡�Ž�‹�•�ƒ���•�‘�‰�—�©�•�‘�•�–���†�ƒ���©�‡���Ž�‹�•��
�’�”�‘�•�ƒ�æ�‹�–�‹�� �’�‘�‰�‘�†�ƒ�•�ä�� ���•�–�‘�� �–�ƒ�•�‘�� �•�ƒ�� �•�˜�ƒ�•�‹�•�� �’�—�…�ƒ�•�Œ�‡�•�� �’�‘�•�–�‘�–�ƒ�•�� �’�”�‡�…�‹�œ�•�‘�•�–�‹�� �•�‡��
�’�‘�˜�‡�©�ƒ�˜�ƒ�á�� �«�‹�•�‡�� �•�‡�� �’�‘�˜�‡�©�ƒ�˜�ƒ�� �‹�� �•�‘�‰�—�©�•�‘�•�–�� �’�‘�‰�‘�–�•�ƒ�ä�� ���‘�•�–�‘�–�ƒ�•�� �’�”�‡�…�‹�œ�•�‘�•�–�‹�� �•�‡��
�•�‘���‡���˜�‹�†�Œ�‡�–�‹���‹�œ�•�ƒ�†���Ž�‹�•�ƒ���—���‘�„�Ž�‹�•�—���’�Ž�ƒ�˜�‡���–�”�ƒ�•�‡�ä�����•�‘���•�‡���Ž�‹�•���•�ƒ�Ž�ƒ�œ�‹���„�Ž�‹�œ�—���•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�ƒ��
�•�Œ�‡�‰�‘�˜���’�‘�•�–�‘�–�ƒ�•���’�”�‡�…�‹�œ�•�‘�•�–�‹���©�‡���—�˜�‹�Œ�‡�•���„�‹�–�‹���s�r�r�¨�ä  
 
���‘�•�”�‹�˜�ƒ�•�Œ�‡�� �Œ�‡�� �Œ�‘�æ�� �Œ�‡�†�•�ƒ�� �•�‹�–�—�ƒ�…�‹�Œ�ƒ�� �—�� �•�‘�Œ�‘�Œ�� �Ž�‹�•�� �‹�•�ƒ�� �•�‘�‰�—�©�•�‘�•�–�� �’�—�…�ƒ�•�Œ�ƒ�� �–ijekom 
�•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�‡�˜�‘�‰���’�‘�–�‡�œ�ƒ�ä�����•�‘���Œ�‡���Ž�‹�•���—���’�‘�•�”�‹�˜�ƒ�•�Œ�—���‹���•�ƒ�‹�¯�‡���•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�á���‘�•���©�‡���’�—�…�ƒ�–�‹��
�‘�•�‘�Ž�‹�•�‘�� �’�—�–�ƒ�� �•�‘�Ž�‹�•�‘�� �•�—�� �Œ�‡�� �’�”�‡�‘�•�–�ƒ�Ž�‘�� �ƒ�•�…�‹�Œ�•�•�‹�Š�� �„�‘�†�‘�˜�ƒ�� �‹�� �•�� �’�”�‡�…�‹�œ�•�‘�æ�©�—�� �…�‹�Ž�Œ�ƒ�•�Œ�ƒ��
koja mu je preostala. 
 

 
Slika br. 3: Pucanje i pokrivanje 

 
 



�5 �$ �ý �8 �1 �$ �/ �1 �( �� �, �* �5 �( �� �� �� ��9  6 3  

Tim  
 
���‹�•���•�‡���•�ƒ�•�–�‘�Œ�‹���‘�†���˜�‹�æ�‡���Œ�‡�†�‹�•�•�–�˜�‡�•�‹�Š���Ž�‹�•�‘�˜�ƒ���•�ƒ���•�˜�‘�Œ�‹�•���’�”�‹�«�ƒ�•�ƒ���‹���˜�Œ�‡�æ�–�‹�•�ƒ�•�ƒ���•�‘�Œ�‡��
�‹�‰�”�ƒ�«���”�ƒ�œ�˜�‹�Œ�ƒ���•�”�‘�œ���‹�‰�”�‹�…�—�ä�� 
 
���Œ�‡�æ�–�‹�•�‡���«�Ž�ƒ�•�‘�˜�ƒ���–�‹�•�ƒ���•�‘�‰�—���•�‡���’�‘�†�‹�Œ�‡�Ž�‹�–�‹���•�ƒ���•�Ž�‹�Œ�‡�†�‡�©�‡���•�ƒ�–�‡�‰�‘�”�‹�Œ�‡�ã 

�x Voditelj tima �� �•�‘�‰�—�©�•�‘�•�–�� �’�‘�†�‹�œ�ƒ�•�Œ�ƒ�� �•�‘�”�ƒ�Ž�ƒ�� �–�‹�•�—�� ���’�”�‡�•�‘�� �ƒ�•�…�‹�Œ�•�•�‹�Š��
bodova). 

�x ���ƒ�œ�„�‹�Œ�ƒ�« �� �œ�„�‘�‰�� �Œ�ƒ�«�‡�‰�� �‘�•�Ž�‘�’�ƒ�� �•�‘���‡�� �’�”�‹�•�‹�–�‹�� �˜�‹�æ�‡�� �—�†�ƒ�”�ƒ�…�ƒ�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�•�•�‡��
strane. 

�x Snajper �� �˜�‡�©�ƒ���’�”�‡�…�‹�œ�•�‘�•�–���‘�”�—���Œ�ƒ���•�ƒ���˜�‡�©�—���—�†�ƒ�Ž�Œ�‡�•�‘�•�–�ä 
�x Tihi ubojica �� �’�”�‹�‰�—�æ�‹�˜�ƒ�«�� �•�ƒ�� �’�‹�æ�–�‘�Ž�Œ�—�� �‘�•�‘�‰�—�©�—�Œ�‡�� �’�—�…�ƒ�•�Œ�‡�� �„�‡�œ�� �’�‘�†�‹�œ�ƒ�•�Œ�ƒ��

alarma neprijatelju. 
�x Haker �� �•�’�‘�•�‘�„�•�‘�•�–�‹�� �•�•�‡�•�‹�”�ƒ�•�Œ�ƒ�� �•�—�� �‘�•�‘�‰�—�©�—�Œu otkrivanje pozicija 

neprijatelja u susjednim sobama. 
�x Doktor �� �•�’�‘�•�‘�„�•�‘�•�–���Ž�‹�Œ�‡�«�‡�•�Œ�ƒ���–�‹�•�ƒ���‹���•�‡�„�‡�ä 

 
�,�Ž�ƒ�•�‘�˜�‹���–�‹�•�ƒ���•�—���–�‹���•�‘�Œ�‹���«�‹�•�‡���•�‘�•�’�Ž�‡�–�ƒ�•���–�‹�•���–�‡���•�—���’�‘�–�”�‡�„�•�‡���˜�Œ�‡�æ�–�‹�•�‡���•�˜�‹�Š���«�Ž�ƒ�•�‘�˜�ƒ��
�–�‹�•�ƒ�� �•�ƒ�•�‘�� �„�‹�� �—�•�’�Œ�‡�æ�•�‘�� �’�‘�„�‹�Œ�‡�†�‹�Ž�‹�� �’�”�‘�–�‹�˜�•�‹�•�ƒ�� �‹�� �—�•�’�Œ�‡�æ�•�‘�� �œ�ƒ�˜�”�æ�‹�Ž�‹�� �•�‹�•�‹�Œ�—�ä��Razvoj 
�˜�Œ�‡�æ�–�‹�•�ƒ�� �‘�˜�‹�•�‹�� �‘�� �‹�•�•�—�•�–�˜�—�� �•�–�‡�«�‡�•�‘�•�� �•�”�‘�œ�� �‹�‰�”�‹�…�—�á�� �ƒ�� �‘�•�‘�� �•�‡�� �•�–�Œ�‡�«�‡�� �’�‘�•�‘�©�—��
�‡�Ž�‹�•�‹�•�‹�”�ƒ�•�Œ�ƒ�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�ƒ�� �‹�� �•�‘�”�‹�æ�–�‡�•�Œ�ƒ�� �•�’�‡�…�‹�Œ�ƒ�Ž�•�‹�Š�� �˜�Œ�‡�æ�–�‹�•�ƒ�ä�� ���‘�•�–�‘�Œ�‹�� �‹�� �†�‘�†�ƒ�–�•�‹��
bonus �•�‘�Œ�‹�� �•�‡�� �†�‘�„�‹�Œ�‡�� �—�•�‘�Ž�‹�•�‘�� �ƒ�Ž�ƒ�”�•�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�ƒ�� �•�ƒ�•�‘�•�� �œ�ƒ�˜�”�æ�‡�–�•�ƒ�� �•�‹�•�‹�Œ�‡�� �•�‹�Œ�‡��
zazvonio. 
  
Vidno polje 90 s tupnjeva  
 
���˜�ƒ�•�‹�� �Ž�‹�•�� �˜�‹�†�‹�� �‘�•�‘�� �æ�–�‘�� �•�—�� �•�‡�� �•�ƒ�Ž�ƒ�œ�‹�� �’�‘�†�� �•�—�–�‘�•�� �‘�†�� �{�r�� �•�–�—�’�•�Œ�‡�˜�ƒ�á�� �æ�–�‘�� �‹�‰�”�ƒ�«�—��
�‘�•�–�ƒ�˜�Ž�Œ�ƒ�� �’�”�‘�•�–�‘�”�ƒ�� �œ�ƒ�� �æ�—�Ž�Œ�ƒ�•�Œ�‡�� �‹�� �’�”�‹�•�”�‹�˜�‡�•�‘�� �•�”�‡�–�•�Œ�‡�� �„�‡�œ���ƒ�Ž�ƒ�”�•�‹�”�ƒ�•�Œ�ƒ�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�ƒ�ä��
���‘�� �–�‘�� �‹�•�–�‘�� �–�ƒ�•�‘�� �’�‘�˜�‡�©�ƒ�˜�ƒ�� �•�‘�‰�—�©�•�‘�•�–�� �æ�—�Ž�Œ�ƒ�•�Œ�ƒ�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�ƒ�� �–�‹�•�—�� �‹�œ�ƒ�� �Ž�‡�¯�ƒ�� �‹�Ž�‹��
prikrivanja u pr �‘�•�–�‘�”�‹�Œ�ƒ�•�ƒ���‹�œ�˜�ƒ�•���‹�‰�”�ƒ�«�‡�˜�‘�‰���˜�‹�†�•�‘�‰���’�‘�Ž�Œ�ƒ�ä 
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Slika br. 4: Prema bijelim pravokutnicima se mogu vidjeti vidna polja likova (90 

stupnjeva) 
 

 
Slika br. 5: Primjer razgovora s likom 

 
Animacije  
 
Animacije su podijeljene na dva dijela: organsko kretanje likova u misijama 
���Š�‘�†�ƒ�•�Œ�‡�á�� �–�”�«�ƒ�•�Œ�‡�á�� �’�—�…�ƒ�•�Œ�‡�á�� �’�ƒ�†�ƒ�•�Œ�‡���� �–�‡�� �•�”�‡�–�ƒ�•�Œ�ƒ�� �—�� �•�–�”�‹�’�‘�˜�‹�•�ƒ�� �‹�� �”�ƒ�œ�‰�‘�˜�‘�”�� �•��
likovima. 
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���˜�‡�� �ƒ�•�‹�•�ƒ�…�‹�Œ�‡�� �•�—�� �”�ƒ�¯�‡�•�‡�� �’�‘�•�‘�©�—�� �ƒ�Ž�ƒ�–�ƒ�� ���’�‹�•�‡�� �����•�‘�–�‡�”�‹�…�� ���‘�ˆ�–�™�ƒ�”�‡���� �«�‹�Œ�‹�� �ˆ�‘�•�—�•�� �Œ�‡��
�•�ƒ�� �t���� �ƒ�•�‹�•�ƒ�…�‹�Œ�ƒ�•�ƒ�� �œ�ƒ�� �‹�‰�”�‹�…�‡�ä�� ���•�‹�•�ƒ�…�‹�Œ�‡�� �•�‹�•�—�� �”�ƒ�¯�‡�•�‡�� �’�‘�•�‘�©�—�� �•�Ž�ƒ�•�‹�«�•�‹�Š�� �•�Ž�‹�«�‹�…�ƒ��
(engl. ���’�”�‹�–�‡�� �•�Š�‡�‡�–���� �˜�‡�©�� �’�‘�•�‘�©�—�� �•�ƒ�–�‡�•�ƒ�–�‹�«�•�‹�Š�� �–�”�ƒ�•�•�ˆ�‘�”�•�ƒ�…�‹�Œ�ƒ�� �’�‘�Œ�‡�†�‹�•�‹�Š��
dijelova tijela likova. 
 
Misije  
 
���”�‘�œ�� �‹�‰�”�‹�…�—�� �•�‡�� �‹�‰�”�ƒ�«�� �•�‘���‡�� �•�—�•�”�‡�•�–�‹�� �•�� �•�‡�•�‘�Ž�‹�•�‘�� �–�‹�’�‘�˜�ƒ�� �•�‹�•�‹�Œ�ƒ�á�� �ƒ�� �–�‘�� �•�—�ã�� �‘�„�”�ƒ�•�ƒ�á��
�•�ƒ�’�ƒ�†�á�� �†�‡�•�‘�Ž�‹�”�ƒ�•�Œ�‡�á�� �•�”�ƒ�¯�ƒ�á�� �’�‘�†�•�‡�–�ƒ�•�Œ�‡�á�� �•�’�ƒ�æ�ƒ�˜�ƒ�•�Œ�‡�á�� �‡�Ž�‹�•�‹�•�‹�”�ƒ�•�Œ�‡�á�� �Š�ƒ�•�‹�”�ƒ�•�Œ�‡�ä��
Svaka �‘�†���•�‹�•�‹�Œ�ƒ���Œ�‡���—�•�’�Œ�‡�æ�•�ƒ���•�ƒ�•�‘���ƒ�•�‘���•�—���•�˜�‹���—���–�‹�•�—�����‹�˜�‹���‹���ƒ�•�‘���Œ�‡���•�‹�•�‹�Œ�ƒ���—�•�’�Œ�‡�æ�•�‘��
obavljena.  
 
���‰�”�ƒ�«�� �•�‘�”�ƒ�� �„�‹�–�‹�� �˜�‡�‘�•�ƒ�� �‘�’�”�‡�œ�ƒ�•�� �•�‘�†�� �‹�œ�„�‘�”�ƒ�� �«�Ž�ƒ�•�‘�˜�ƒ�� �–�‹�•�ƒ�� �œ�ƒ�� �‘�†�”�‡�¯�‡�•�—�� �•�‹�•�‹�Œ�—�á��
�—�•�’�Œ�‡�æ�•�‘�•�–���•�‹�•�‹�Œ�‡���‘�˜�‹�•�‹���‘���–�‘�•�‡�ä�����ƒ���•�‡�•�‡���•�‹�•�‹�Œ�‡���•�‘�‰�—���‹�©�‹���•�˜�‹���«�Ž�ƒ�•�‘�˜�‹���–�‹�•�ƒ�á���•�‘���•�ƒ��
�‘�†�”�‡�¯�‡�•�‡���•�‹�•�‹�Œ�‡���•�‡���•�‘���‡���„�‹�”�ƒ�–�‹���•�ƒ�•�‘���’�‘���•�‡�•�‘�Ž�‹�•�‘���«�Ž�ƒ�•�‘�˜�ƒ�ä�����‹�–�•�‘���Œ�‡���‹�œ�ƒ�„�”�ƒ�–�‹���‘�•�‡��
�•�‘�Œ�‹���‹�•�ƒ�Œ�—���•�ƒ�Œ�„�‘�Ž�Œ�‡���˜�Œ�‡�æ�–�‹�•�‡���œ�ƒ���•�‹�•�‹�Œ�—���•�‘�Œ�ƒ���‹�‰�”�ƒ�«�—���•�Ž�‹�Œ�‡�†�‹�ä�� 
 
���‹�•�‹�Œ�‡�� �•�‡�� �•�‡�� �•�‘�‰�—�� �’�”�‡�•�•�ƒ�•�ƒ�–�‹�� �‹�� �•�˜�ƒ�•�ƒ�� �•�‘�”�ƒ�� �„�‹�–�‹�� �—�•�’�Œ�‡�æ�•�‘�� �‹�œ�˜�”�æ�‡�•�ƒ�� �•�ƒ�•�‘�� �„�‹�� �•�‡��
�’�”�‡�æ�Ž�‘���•�ƒ���†�ƒ�Ž�Œ�•�Œ�‡���•�‹�•�‹�Œ�‡�ä 
 
Mape 
 
���ƒ�•�–�‹�«�•�ƒ�� �‘�„�•�ƒ�•�ƒ�� �•�ƒ�†�”���‹�� �t�r-�–�ƒ�•�� �”�ƒ�œ�Ž�‹�«�‹�–�‹�Š�� �•�ƒ�’�ƒ�� �•�”�‘�œ�� �•�‘�Œ�‡�� �‹�‰�”�ƒ�«�� �’�”�‘�Ž�ƒ�œ�‹�� �‹�� �•�•�‘�Œ�‡��
�‘�–�•�”�‹�˜�ƒ�ä�� ���˜�ƒ�•�ƒ�� �•�ƒ�’�ƒ�� �’�”�‹�’�ƒ�†�ƒ�� �‘�†�”�‡�¯�‡�•�‘�Œ�� �ˆ�”�ƒ�•�…�‹�Œ�‹�á�� �†�ƒ�•�Ž�‡�� �‹�‰�”�ƒ�«�� �—�Ž�ƒ�œ�‹�� �—�� �•�Œ�‹�Š�‘�˜�ƒ��
�‰�Ž�ƒ�˜�•�ƒ���•�Œ�‡�†�‹�æ�–�ƒ�á���œ�‰�”�ƒ�†�‡���‹�Ž�‹���«�ƒ�•���•�•�”�‹�˜�‡�•�‡���Ž�‘�•�ƒ�…�‹�Œ�‡�ä�� 
 
���ƒ�’�‡�� �•�—�� �Œ�‡�†�‹�•�•�–�˜�‡�•�‡�á�� �”�—�«�•�‘�� �•�ƒ�…�”�–�ƒ�•�‡�� �—�� �‹�•�‘�•�‡�–�”�‹�…�� �’�‡�”�•�’�‡�•�–�‹�˜�‹�ä�� ���˜�ƒ�•�ƒ�� �‘�†�� �•�ƒ�’�ƒ��
�”�‡�ˆ�Ž�‡�•�–�‹�”�ƒ���‘�•�‘�„�•�‘�•�–���ˆ�”�ƒ�•�…�‹�Œ�‡���•�‘�Œ�‘�Œ���’�”�‹�’�ƒ�†�ƒ���‹�� �•�ƒ�•�‹�•�� �–�‹�•�‡���•�‡���•�‘���‡���˜�‹�†�Œ�‡�–�‹�� �•�Œ�‹�Š�‘�˜��
potpis u svakom kutku.  
 
���ƒ�’�‡�� �•�‹�•�—�� �‘�†�•�ƒ�Š�� �‘�–�•�”�‹�˜�‡�•�‡�á�� �†�‹�‘�� �•�‘�Œ�‹�� �‹�‰�”�ƒ�«�� �•�‹�Œ�‡�� �‹�•�–�”�ƒ���‹�‘�� �Œe u crnom. Dakle, 
otkrivene su �‘�•�‘�Ž�‹�•�‘�� �•�‘�Ž�‹�•�‘�� �‹�Š�� �Œ�‡�� �‹�‰�”�ƒ�«�� �‹�•�–�”�ƒ���‹�‘�ä�� ���˜�ƒ�•�‹�•�� �‘�–�˜�ƒ�”�ƒ�•�Œ�‡�•�� �’�”�‘�•�–�‘�”�‹�Œ�‡��
�—�•�—�–�ƒ�”���•�ƒ�’�‡���‹�‰�”�ƒ�«���†�‘�„�‹�Œ�‡���—�˜�‹�†���—���Œ�‘�æ���Œ�‡�†�ƒ�•���†�‹�‘���•�ƒ�’�‡�ä 
 
���Ž�ƒ�–���•�‘�Œ�‹���•�‡���•�‘�”�‹�•�–�‹�‘���œ�ƒ���‹�œ�”�ƒ�†�—���•�ƒ�’�ƒ���Œ�‡�����‹�Ž�‡�†�����ƒ�’�����†�‹�–�‘�”���•�‘�Œ�‹���‘�•�‘�‰�—�©�—�Œ�‡���‹�œ�”�ƒ�†�—��
�t���� �Ž�‡�˜�‡�Ž�ƒ�ä�� ���•�‘�� �æ�–�‘�� �Œ�‡�� �‹�•�–�‡�”�‡�•�ƒ�•�–�•�‘�� �—�� �‘�˜�‘�•�� �ƒ�Ž�ƒ�–�— �Œ�‡�� �†�ƒ�� �†�‘�’�—�æ�–�ƒ�� �‘�•�‹�•�� �‹�œ�”�ƒ�†�—��
mapa i unos raznih dodatnih informacija koje su korisne za funkcioniranje 
igrice. Dodavanjem dodatnih informacija na elemente mape, dobiva se dodatna 
fleksibilnost kod prikaza mapa i elemenata na njoj. 
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Slika br. 6: Primjer mape 

 
���‡�Š�ƒ�•�‹�•�ƒ���†�‘�•�‘�æ�‡�•�Œ�ƒ���‘�†�Ž�—�•�ƒ�������‡�…�‹�•�‹�‘�•-making mechanic)  
 
���‡�Š�ƒ�•�‹�•�ƒ���†�‘�•�‘�æ�‡�•�Œ�ƒ���‘�†�Ž�—�•�ƒ���—���‹�‰�”�‹�…�‹���†�‘�˜�‘�†�‹���—���‹�‰�”�‹�…�—���”�ƒ�œ�Ž�‹�«�‹�–�‘���‹�•�•�—�•�–�˜�‘���•�˜�ƒ�•�‹���’�—�–��
�•�ƒ�†�ƒ���‹�‰�”�ƒ�«���‘�†�Ž�—�«�‹���’�‘�•�‘�˜�‘���‹�‰�”�ƒ�–�‹���‹�‰�”�‹�…�—���‘�†���’�‘�«�‡�–�•�ƒ�ä�����ƒ�•���‹�‰�”�ƒ�«���•�–�˜�ƒ�”�ƒ���•�˜�‘�Œ�—���’�”�‹�«�—�á��
stvara neprijatelje i prijatelje us�’�—�–�á���‘�†�Ž�—�«�—�Œ�‡���•�ƒ���«�‹�Œ�‘�Œ���•�–�”�ƒ�•�‹���•�‡�����‡�Ž�‹���„�‘�”�‹�–�‹�ä�� 
 
���ƒ�•�ƒ�� �’�”�‹�«�ƒ�� �Œ�‡�� �’�—�•�ƒ�� �‹�•�–�”�‹�‰�ƒ�á�� �Ž�ƒ���‹�� �‹�� �‘�†�Ž�—�•�ƒ�� �•�‘�•�‡�� �˜�Œ�‡�”�‘�˜�ƒ�–�‹�ä�� ���œ�� �–�‘�‰�� �”�ƒ�œ�Ž�‘�‰�ƒ�� �‹�‰�”�ƒ�«��
�•�‘�”�ƒ�� �‘�’�”�‡�œ�•�‘�� �„�‹�”�ƒ�–�‹�� �•�‘�Œ�‹�•�� �’�—�–�‡�•�� ���‡�Ž�‹�� �‹�©�‹�á�� �Œ�‡�”�� �©�‡�� �•�Œ�‡�‰�‘�˜�� �‹�œ�„�‘�”�� �—�–�Œ�‡�…�ƒ�–�‹�� �•�ƒ��
�ƒ�˜�ƒ�•�–�—�”�‡���•�”�‘�œ���‹�‰�”�‹�…�—���‹���‹�œ�„�‘�”���•�‹�•�‹�Œ�ƒ���•�‘�Œ�‡���©�‡���‹�‰�”�ƒ�–�‹�ä 
 
Iz �•�˜�‹�Š���•�ƒ�˜�‡�†�‡�•�‹�Š���”�ƒ�œ�Ž�‘�‰�ƒ���”�ƒ�œ�˜�‘�Œ���’�”�‹�«�‡���Œ�‡���•�‡�Ž�‹�•�‡�ƒ�”�ƒ�•�á���æ�–�‘���œ�•�ƒ�«�‹���†�ƒ���•�˜�ƒ�•�‹���‹�œ�„�‘�”���—��
�”�ƒ�œ�‰�‘�˜�‘�”�—�� �•�� �‘�†�”�‡�¯�‡�•�‹�•�� �Ž�‹�•�‘�•�� �‹�‰�”�ƒ�«�ƒ�� �•�‘���†�ƒ�� �˜�‘�†�‹�� �‹�� �•�ƒ�� �”�ƒ�œ�Ž�‹�«�‹�–�‹�� �’�—�–�ä�� ���‘�•�‡�•�ƒ�†�� �‹��
�‹�œ�„�‘�”�� �•�‹�•�‹�Œ�‡�� �‹�‰�”�ƒ�«�ƒ�� �˜�‘�†�‹�� �—�� �•�ƒ�•�˜�‹�•�� �•�‘�˜�‘�•�� �•�•�Œ�‡�”�—�á�� �—�� �•�‘�Œ�‡�•�� �ƒ�•�‘�� �‹�‰�”�ƒ�� �†�”�—�‰�‹�� �’�—�–��
�•�‡�©�‡���œ�ƒ�˜�”�æ�‹�–�‹�ä�� 
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Slika b�”�ä���}�ã�����”�‹�•�Œ�‡�”���•�‡�Š�ƒ�•�‹�•�‡���†�‘�•�‘�æ�‡�•�Œ�ƒ���‘�†�Ž�—�•�ƒ�����œ�‡�Ž�‡�•�‹���‹�œ�„�‘�”���˜�‘�†�‹���•�ƒ���”�ƒ�œ�Ž�‹�«�‹�–�—��

misiju u odnosu na crveni izbor) 
 

���‘�•�‘�©�•�‹���ƒ�Ž�ƒ�–�‹���•�‘�Œ�‹���•�—���•�‡���•�‘�”�‹�•�–�‹�Ž�‹���œ�ƒ���‹�œ�”�ƒ�†�—���‹�‰�”�‹�…�‡�� 
 
���œ�”�ƒ�†�ƒ���‹�‰�”�‹�…�‡�����ƒ�•�–�‹�«�•�ƒ���‘�„�•�ƒ�•�ƒ���Œ�‡���œ�ƒ�Š�–�‹�Œ�‡�˜�ƒ�Ž�‘���‘�†�”�‡�¯�‡�•�‡���’�‘�•�‘�©�•�‡���ƒ�Ž�ƒ�–�‡���•�‘�Œ�‡���•�•�‘��
razvijali prema potrebi u programskom jeziku C#/WPF: 

�x Alat za postavljanje parametara na objekte zidova �� �•�Ž�—���‹�‘�� �•�ƒ�•�� �Œ�‡���•�ƒ�•�‘��
bi definirali usmjerenje zida, tip zida (otvorena/zatvorena vrata, 
specijalni zid). 

�x ���Ž�ƒ�–���œ�ƒ���‹�œ�”�ƒ�«�—�•�ƒ�˜�ƒ�•�Œ�‡���’�‘�Ž�‘���ƒ�Œ�ƒ���•�˜�‹�Š���‘�„�Œ�‡�•�ƒ�–�ƒ���•�ƒ���•�ƒ�’�‹���� �‹�œ�”�ƒ�«�—�•���’�‘�Ž�‘���ƒ�Œ�ƒ��
�‘�„�Œ�‡�•�ƒ�–�ƒ�á�� �œ�‹�†�‘�˜�ƒ�á�� �•�‘�‰�—�©�‹�Š�� �Ž�‘�•�ƒ�…�‹�Œ�ƒ�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�ƒ�á�� �•�’�‡�…�‹�Œ�ƒ�Ž�•�‹�Š�� �‘�„�Œ�‡�•�ƒ�–�ƒ�� �œ�ƒ��
�•�‹�•�‹�Œ�‡���‹���œ�ƒ�•�Ž�Œ�—�«�ƒ�•�‹�Š���˜�”�ƒ�–�ƒ�ä 

�x ���Ž�ƒ�–�� �œ�ƒ�� �‹�œ�”�ƒ�†�—�� �‰�”�ƒ�ˆ�ƒ�� �•�‡�Ž�‹�•�‡�ƒ�”�•�‡�� �’�”�‹�«�‡���� �‹�œ�”�ƒ�†�ƒ�� �•�‡�Ž�‹�•�‡�ƒ�”�•�‡�� �’�”�‹�«�‡�� �’�”�‡�•�‘��
�‰�”�ƒ�ˆ�ƒ���—���•�‘�Œ�‡�•���•�‡���†�‡�ˆ�‹�•�‹�”�ƒ�Œ�—���”�ƒ�œ�‰�‘�˜�‘�”�‹�á���˜�‡�œ�‡���‹�œ�•�‡�¯�—���”�ƒ�œ�‰�‘�˜�‘�”�ƒ���‘�†�‰�‘�˜�‘�”�ƒ�á��
te se definiraju misije i tijek nakon njih. 

�x ���Ž�ƒ�–���œ�ƒ���«�‹�–�ƒ�•�Œ�‡���‹���‹�œ�˜�‘�œ���’�”�‹�«�‡���—���ˆ�‘�”�•�ƒ�–���’�‘�‰�‘�†�ƒ�•���œ�ƒ���‹�‰�”�‹�…�—���� �ƒ�Ž�ƒ�–���’�”�—���ƒ���Ž�ƒ�•�æ�‹��
�•�ƒ�«�‹�•�� �’�”�‘�˜�Œ�‡�”�‡�� �”�ƒ�œ�‰�‘�˜�‘�”�ƒ�� �‹�œ�•�‡�¯�—�� �–�‹�•�ƒ�� �‹�� �•�—�‰�‘�˜�‘�”�•�‹�•�ƒ�ä�� ���•�‘�� �†�ƒ�Œ�‡�� �†�‘�Œ�ƒ�•��
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�•�‘�Œ�‹�� �•�‡�� �†�‘�„�‹�Œ�‡�� �•�‘�Œ�‹�� �•�‡�� �«�‹�–�ƒ�� �—�� �‹�‰�”�‹�…�‹�� �–�‡�� �•�Ž�—���‹�� �œ�ƒ�� �Ž�ƒ�•�æ�—�� �’�”�‘�˜�Œ�‡�”�—�� �–�‹�Œ�‡�•�ƒ�� �’�”�‹�«e. 
���Ž�ƒ�–�� �–�ƒ�•�‘�¯�‡�”�� �‘�•�‘�‰�—�©�—�Œ�‡�� �˜�‹�æ�‡�Œ�‡�œ�‹�«�•�‘�•�–�� �‹�� �‹�œ�˜�‘�œ�� �—�� ��������� �ˆ�‘�”�•�ƒ�–�� �•�‘�Œ�‹�� �•�‡��
poslije uvozi u igricu. 
 

 
Slika br. 8: Alat za postavljanje parametara na objekte zidova 

 

 
���Ž�‹�•�ƒ���„�”�ä���•�ã�����Ž�ƒ�–���œ�ƒ���‹�œ�”�ƒ�«�—�•���•�˜�‹�Š���‘�„�Œ�‡�•�ƒ�–�ƒ���•�ƒ���•�ƒ�’�‹ 
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Slika br. 10: Alat za izradu nelinearne �’�”�‹�«�‡ 

 
���ƒ�•�Ž�Œ�—�«�ƒ�• 
 
���ƒ�•�‘�� �•�—�� �†�ƒ�•�ƒ�•�� �’�‘�Œ�‡�†�‹�•�‹�� �ƒ�Ž�ƒ�–�‹�� �œ�ƒ�� �‹�œ�”�ƒ�†�—�� �‹�‰�”�‹�…�ƒ�� �˜�‡�‘�•�ƒ�� �”�ƒ�œ�˜�‹�Œ�‡�•�‹�á�� �•�ƒ�‘�� �æ�–�‘�� �•�—�� �–�‘��
primjerice Unity i Unreal Engine, mi smo odabrali framework libGDX zbog 
�„�‘�Ž�Œ�‡�‰���—�˜�‹�†�ƒ���—���‹�œ�”�ƒ�†�—���‹�‰�”�‹�…�ƒ�ä�����ƒ�‹�æ�Ž�‹���•�•�‘���•�ƒ���‹�œ�ƒ�œ�‘�˜�‡���•�‘�Œ�‹���•�—���‡�Ž�‡�‰�ƒ�•�–�•�‹�Œ�‡���”�‹�Œ�‡�æ�‡�•�‹���—��
navedenim modernijim alatima, ali smo obogatili znanje o funkcioniranju 
�‰�ƒ�•�‡�� �‡�•�‰�‹�•�ƒ�� �÷�‹�•�’�‘�†�� �Š�ƒ�—�„�‡�ò�ä�� ���‘�œ�‹�–�‹�˜�•�ƒ�� �•�–�”�ƒ�•�ƒ�� �‘�˜�‘�‰�� �’�”�‹�•�–�—�’�ƒ�� �”�ƒ�œ�˜�‘�Œ�—�� �Œ�‡�� �†�ƒ�� �•�‡��
�•�‘���‡���„�‘�Ž�Œ�‡���‘�’�–�‹�•�‹�œ�‹�”�ƒ�–�‹���ƒ�Ž�‰�‘�”�‹�–�ƒ�•���’�”�‡�•�ƒ���œ�ƒ�Š�–�Œ�‡�˜�‹�•�ƒ���‹�‰�”�‹�…�‡�ä 
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���ƒ���‡�–�ƒ�• 
 
���ƒ�� �Ž�ƒ�•�æ�‹�� �‹�� �„�”���‹�� �”�ƒ�œ�˜�‘�Œ���–�‡�•�‡�Ž�Œ�•�‹�Š���†�‘�•�‡�•�ƒ�� �«�‘�˜�Œ�‡�«�ƒ�•�•�–�˜�ƒ, �•�ƒ�‘�� �æ�–�‘�� �•�—���‹�•���‡�•�Œ�‡�”�•�–�˜�‘�á��
medicina, strojarstvo, arhitektura ili fizioterapija, potrebno je primijeniti 
tehnologije koje su bogate potencijalom. U�’�”�ƒ�˜�‘���—���‘�˜�‘�•���•�‘�•�–�‡�•�•�–�—���†�‘���‹�œ�”�ƒ���ƒ�Œ�ƒ 
dolazi �’�”�‹�•�Œ�‡�•�ƒ�� �u���� �–�‡�Š�•�‘�Ž�‘�‰�‹�Œ�‡�ä�� ���‡�©�� �‹�•�–�‡�‰�”�‹�”�ƒ�•i kao web platforme, alati 
Sketchfab, Google Poly i p3D.in nude interaktivno iskustvo prikaza 3D 
�‘�„�Œ�‡�•�ƒ�–�ƒ�á���•�ƒ�•�‘���Œ�‡�†�•�‘�•�–�ƒ�˜�•�‹�Š���–�ƒ�•�‘���‹���•�‘�•�’�Ž�‡�•�•�•�‹�Œ�‹�Š���•�…�‡�•�ƒ�ä�����‘�‰�—�©�•�‘sti je mnogo, 
ali jedno je sigurno - �”�ƒ�œ�˜�‘�Œ���u�����–�‡�Š�•�‘�Ž�‘�‰�‹�Œ�‡���„�‹�–���©�‡���‘�†���”�ƒ�•�–�—�©�‡�‰���œ�•�ƒ�«�‡�•�Œ�ƒ���•�‡���•�ƒ�•�‘��
u industriji videoigara i zabave nego i u ostalim sferama ljudske 
svakodnevnice.  
 
���Ž�Œ�—�«�•�‡���”�‹�Œ�‡�«�‹: 3D, tehnologija, videoigre, razvoj, napredak, inovacije, web 
 
Uvod 
 
�����’�”�‘�–�‡�•�Ž�‘�•���†�‡�•�‡�–�Ž�Œ�‡�©�—���‰�‘�–�‘�˜�‘���†�ƒ���•�‡ postoji tehnologija koja je ostvarila veliki 
iskorak, a da se i dalje kontinuirano ne razvija. Jedna od ovih tehnologija je i 
�u�����–�‡�Š�•�‘�Ž�‘�‰�‹�Œ�ƒ���•�‘�Œ�ƒ���†�‘�•�‘�•�‹���•�‘�”�‹�•�–���œ�ƒ���œ�•�ƒ�«�ƒ�Œ�ƒ�•���„�”�‘�Œ���•�ˆ�‡�”�ƒ���•�˜�ƒ�•�‘�†�•�‡�˜�•�‘�‰�����‹�˜�‘�–�ƒ�ã��
medicina, �•�–�”�‘�Œ�ƒ�”�•�–�˜�‘�á���‰�”�ƒ�¯�‡�˜�‹�•�ƒ�á���ˆ�‹�œ�‹�‘�–�‡�”�ƒ�’�‹�Œ�ƒ���‹�–�†�ä�� 
 

���‹�Ž�‘�� �†�ƒ�� �Œ�‡�� �”�‹�Œ�‡�«�� �‘�� �’�”�‹�•�–�ƒ�•�Œ�—�� �–�•�‹�˜�ƒ�á�� �’�”�‹�•�–�ƒ�•�Œ�—�� �•�‘�•�–�ƒ�� �‹�Ž�‹�� �•�•�‡�•�‹�”�ƒ�•�Œ�—�� �‹�� �•�‘�†�‡�Ž�‹�”�ƒ�•�Œ�—��
�•�—�©�‡�á�� �u���� �–�‡�Š�•�‘�Ž�‘�‰�‹�Œ�ƒ�� �’�”�—���ƒ�� �’�‘�†�”�æ�•�—�� �‹�� �’�‘�–�‡�•�…�‹�Œ�ƒ�Ž�� �œ�ƒ�� �Œ�‘�æ�� �˜�‡�©�‹�� �•�ƒ�’�”�‡�†�ƒ�•�� �—��
�’�”�‡�–�Š�‘�†�•�‘�� �•�’�‘�•�‡�•�—�–�‹�•�á�� �˜�‡�©�� �‘�•�–�˜�ƒ�”�‡�•�‹�•�� �‹�•�‘�˜�ƒ�…�‹�Œ�ƒ�•�ƒ�ä�� ���ƒ�˜�‡�†�‡�•�ƒ��tehnologija 
�•�Ž�—���‹�� �–�ƒ�•�‘�¯�‡�”�� �‹�� �•�ƒ�‘�� �–�‡�•�‡�Ž�Œ�� �•�•�‘�‰�‹�•�� �†�ƒ�Ž�Œ�•�Œ�‹�•�� �†�‘�•�–�‹�‰�•�—�©�‹�•�ƒ�� �—�� �•�˜�‹�Œ�‡�–�—�� �5�‰�ƒ�•�‹�•�‰�5��
industrije koja raste konzistentno i neprestano se razvija. Isti oni 
�ˆ�—�•�†�ƒ�•�‡�•�–�ƒ�Ž�•�‹���’�”�‹�•�…�‹�’�‹���•�‘�Œ�‹���•�—���œ�ƒ�•�Ž�—���•�‹���œ�ƒ���‹�†�‡�Œ�—���•�ƒ�‰�•�‡�–�•�•�‡���”�‡�œ�‘�•�ƒ�•�…�‡�á���—�˜�‡�Ž�‹�•�‡��
su primjenjivi za nove �‰�”�ƒ�ˆ�‹�«�•�‡�� �‹�œ�ƒ�œ�‘�˜�‡�� �•�� �•�‘�Œ�‹�•�ƒ�� �•�‡�� �‹�•�†�—�•�–�”�‹�Œ�ƒ�� �˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ��
�•�‘�•�•�–�ƒ�•�–�•�‘�� �•�—�•�”�‡�©�‡�ä�� ���‘, �–�—�� �•�‡�� �•�–�ƒ�Œ�‡�� �•�’�‡�•�–�ƒ�”�� �•�‘�‰�—�©�•�‘�•�–�‹�� �•�‘�Œ�‡�� �u���� �–�‡�Š�•�‘�Ž�‘�‰�‹�Œ�ƒ��
donosi sa sobom, a neki od njih koji su bitni za domenu video�‹�‰�ƒ�”�ƒ�� �„�‹�–�� �©�‡��
�‘�„�”�ƒ�¯�‡�•�‹���—���•�ƒ�•�–�ƒ�˜�•�—���‘�˜�‘�‰���”�ƒ�†�ƒ�ä 
 
���‘�˜�‹�Œ�‡�•�–�á���•�ƒ�†�ƒ�æ�•�Œ�‘�•�–���‹���„�—�†�—�©�•�‘�•�–���u��-a 
 
��‘�æ�� �‘�†�� �y�r-�–�‹�Š�� �‰�‘�†�‹�•�ƒ�� �’�”�‘�æ�Ž�‘�‰�� �•�–�‘�Ž�Œ�‡�©�ƒ�á�� �•�”�‡�•�—�Ž�ƒ�� �•�—�� �‹�•�–�”�ƒ���‹�˜�ƒ�•�Œ�ƒ�� �—�� �•�˜�”�Š�—�� �”�ƒ�œ�˜�‘�Œ�ƒ��
�–�‡�Š�•�‘�Ž�‘�‰�‹�Œ�‡���•�‘�Œ�ƒ���•�—���•�‡���’�‘�•�ƒ�œ�ƒ�Ž�ƒ���•�ƒ�‘���‘�•�•�‘�˜�ƒ���œ�ƒ���˜�‡�©�‹�•�—���†�ƒ�•�ƒ�æ�•�Œ�‹�Š���‰�”�ƒ�ˆ�‹�•�ƒ�ä�����‹�‡�”�”�‡��
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���‡�œ�‹�‡�”���•�˜�‘�Œ���Œ�‡���—�–�‹�•�ƒ�•���‘�•�–�ƒ�˜�‹�‘���”�ƒ�†�‘�•���•�ƒ���’�ƒ�”�ƒ�•�‡�–�ƒ�”�•�•�‹�•���•�”�‹�˜�—�Ž�Œ�ƒ�•�ƒ���‹���’�‘�˜�”�æ�‹�•�ƒ�•�ƒ��
koje su se pokazale kao prethodnici danas popularne 'ray-tracing' tehnologije. 
��‘�æ�� �•�‡�•�ƒ�� �‘�†�� �œ�•�ƒ�«�ƒ�Œ�•�‹�Œ�‹�Š�� �’�‘�•�–�‹�‰�•�—�©�ƒ�� �•�—�� ���Š�‘�•�‰�� �‹�� �
�‘�—�”�ƒ�—�†�� ���5�•�‡�›�� �ˆ�”�ƒ�•�‡-based' 
animacija), J. Blinn (mapiranje tekstura), razvoj Photoshop-a i pojava OpenGL 
tehnologije tijekom 90-ih godin�ƒ���t�r�ä���•�–�‘�Ž�Œ�‡�©�ƒ. [1]  
 
�����†�ƒ�•�ƒ�æ�•�Œ�‡���˜�”�‹�Œ�‡�•�‡���•�‡���—�’�‘�–�”�‡�„�ƒ���u��-a masovno 'prelila' u nekoliko razdvojenih 
�—�’�‘�–�”�‡�„�ƒ�� �—�� �œ�ƒ�„�ƒ�˜�•�‘�Œ�� �‹�� �‰�ƒ�•�‹�•�‰�� �‹�•�†�—�•�–�”�‹�Œ�‹�á�� �æ�–�‘�� �—�� �•�•�‹�•�Ž�—�� �‹�œ�•�Œ�‡�•�Œ�‡�•�‡�� �”�‡�ƒ�Ž�•�‘�•�–�‹��
(engl. Augmented Reality �� AR���á�� �•�ƒ�‘�� �æ�–�‘�� �•�—�� �’�”�‹�•�Œ�‡�”�‹�…�‡�� �ˆ�‹�Ž�–�‡�”�‹�� �•�ƒ�� �•�ƒ�•�‡�”�ƒ�•�ƒ��
�•�•�‘�‰�‹�Š���ƒ�’�Ž�‹�•�ƒ�…�‹�Œ�ƒ�������•�ƒ�’�…�Š�ƒ�–�á���	�ƒ�…�‡�„�‘�‘�•�á�����•�•�–�ƒ�‰�”�ƒ�•�á�����‘�•�‡�•�‘�•���
�����á���æ�–�‘���—���•�•�‹�•�Ž�—��
virutalne realnosti/stvarnosti (eng l. Virtual Reality �� VR���ä�� ���ƒ�•�ƒ�•�� �•�—�� �˜�‡�©��
�†�‘�•�–�—�’�•�‡�� �’�‘�Œ�ƒ�˜�‡�� �•�ƒ�‘�� �æ�–�‘�� �•�—�� �˜�‹�”�–�—�ƒ�Ž�•�ƒ�� �–�‡�”�ƒ�’�‹�Œ�ƒ�á�� �˜�‹�”�–�—�ƒ�Ž�•�‡�� �æ�‡�–�•�Œ�‡�á�� �u���� �˜�‹�†�‡�‘�‹�‰�”�‡�á��
�’�‘�—�«�ƒ�˜�ƒ�•�Œ�‡���’�”�‡�œ�‡�•�–�‹�”�ƒ�•�Œ�‡�� �•�‘�”�‹�æ�–�‡�•�Œ�‡�•�� �u���� �•�‘�†�‡�Ž�ƒ�� �‹�� �˜�‹�œ�—�ƒ�Ž�‹�œ�ƒ�…�‹�Œ�ƒ�� �œ�ƒ�� �•�–�—�†�‡�•�–�‡��
�•�‡�†�‹�…�‹�•�‡�á���•�–�”�‘�Œ�ƒ�”�•�–�˜�ƒ�á���‰�”�ƒ�¯�‡�˜�‹�•�‡���‹�–�†�ä�� 
 

 

Slika br. 1: 3D model Fakulteta Organizacije i Informatike dostupan za virutalnu 
�æ�‡�–�•�Œ�—���•�ƒ���’�Ž�ƒ�–�ˆ�‘�”�•�‹��Sketchfab 

 
Danas �˜�‡�©�� �’�‘�•�–�‘�Œ�‡�� �–�‡�Š�•�‘�Ž�‘�‰�‹�Œ�‡�� �•�‘�Œ�‡�á�� �—�œ�� �‰�‘�”�‡�� �•�ƒ�˜�‡�†�‡�•�‡�� �‹�•�‘�˜�ƒ�…�‹�Œ�‡�á�� �’�”�—���ƒ�Œ�—��
�•�‘�‰�—�©�•�‘�•�– �’�”�‹�•�–�ƒ�•�Œ�ƒ�� �‘�”�‰�ƒ�•�ƒ�� �‹�� �•�”�˜�‘���‹�Ž�•�‘�‰�� �•�—�•�–�ƒ�˜�ƒ�á�� �u���� �’�”�‹�•�–�ƒ�•�Œ�ƒ�� �ƒ�—�–�‘�� �†�‹�Œ�‡�Ž�‘�˜�ƒ�á��
�’�ƒ���«�ƒ�•���‹�� �‘�«�—�˜�ƒ�•�Œ�ƒ���’�‘�–�’�—�•�‹�Š���‰�”�ƒ�¯�‡�˜�‹�•�ƒ���•�•�‡�•�‹�”�ƒ�•�Œ�‡�•�á���ƒ���’�‘�–�‘�•�� �‹�� �•�ƒ�•�–�ƒ�˜�Ž�Œ�ƒ�•�Œ�‡�•���—��
3D model. Osim primjene �—�� �•�’�‘�•�‡�•�—�–�‹�•�� �‹�•�†�—�•�–�”�‹�Œ�ƒ�•�ƒ�á�� �u���� �Œ�‡�� �†�ƒ�Ž�‡�•�‘�� �•�ƒ�Œ�˜�‹�æ�‡��
�‹�•�•�‘�”�‹�æ�–�‡�•���—���ˆ�‹�Ž�•�•�•�‘�Œ���‹�•�†�—�•�–�”�‹�Œ�‹���•�ƒ�‘���‘�•�•�‘�˜�ƒ���œ�ƒ���’�‘�’�—�Ž�ƒ�”�ƒ�•���÷���
���ò�����‡�•�‰�ä��Computer-
�‰�‡�•�‡�”�ƒ�–�‡�†�� �‹�•�ƒ�‰�‡�”�›�ò���� ���t���á�� �‘�†�•�‘�•�•�‘�� �”�ƒ�«�—�•�ƒ�Ž�•�‘-�‰�‡�•�‡�”�‹�”�ƒ�•�‹�� �’�”�‹�•�ƒ�œ�ä�� ��‘�æ�� �‘�†�� �’�”�˜�‘�‰��
prikaza u filmovima tipa Transformers ili Avatar, CGI se pokazao kao pun 
�’�‘�‰�‘�†�ƒ�•���‹���‰�Ž�ƒ�•�•�‘���‘�†�Œ�‡�•�•�—�‘���•�‹�•�‡�•�ƒ�–�‘�‰�”�ƒ�ˆ�•�•�‹�•���†�‘�•�‡�•�ƒ�•�ƒ���•�ƒ�‘���÷�•�‡�š�–���„�‹�‰���–�Š�‹�•�‰�ò�ä��
���ƒ�•�ƒ�æ�•�Œ�ƒ�� �—�Ž�ƒ�‰�ƒ�•�Œ�ƒ�� �ˆ�‹�Ž�•�‘�‰�”�ƒ�ˆ�•�•�‹�Š�� �•�—�©�ƒ�� �‹�� �’�”�‘�†�—�…�‡�•�ƒ�–�ƒ�� �’�”�‡�Ž�ƒ�œ�‡�� �•�–�‘�–�‹�•�‡�� �•�‹�Ž�‹�Œ�—�•�ƒ��
�†�‘�Ž�ƒ�”�ƒ���’�‘���ˆ�‹�Ž�•�—���•�ƒ�•�‘���„�‹�����
�����•�‘�”�‹�æ�–�‡�•���—���•�Œ�‹�Š�‘�˜�‘�•���ˆ�‹�Ž�•�—���„�‹�‘���•�‘�”�ƒ�•���†�ƒ�Ž�Œ�‡���—���•�˜�‹�Œ�‡�–�—��
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real�‹�•�–�‹�«�•�‡�� �ƒ�•�‹�•�ƒ�…�‹�Œ�‡�ä�� ���”�‡�–�’�‘�•�–�ƒ�˜�•�‡�� �’�‘�•�–�‘�Œ�‡�� �•�ƒ�•�‘�� �„�‹�� �•�‡�� �—�œ�� �„�—�†�—�©�—�� �•�ƒ�•�‘�˜�•�‹�Œ�—��
�’�”�‹�•�Œ�‡�•�—�� �u���� �–�‡�Š�•�‘�Ž�‘�‰�‹�Œ�‡�á�� �«�‘�˜�Œ�‡�«�ƒ�•�•�–�˜�‘�� �•�‘�‰�Ž�‘�� �”�‹�Œ�‡�æ�‹�Ž�‘�� �•�‡�•�‘�Ž�‹�•�‘�� �’�”�‘�„�Ž�‡�•�ƒ�� �•�‘�Œ�‹��
�•�‘�–�‹�”�ƒ�Œ�—�� �˜�‹�•�‘�•�‘�� �’�‘�� �”�ƒ�œ�‹�•�‹�� �’�”�‹�‘�”�‹�–�‡�–�ƒ�ä�� ���Ž�ƒ�•�–�‹�«�•�‹�� �‘�–�’�ƒ�†�� �œ�ƒ�•�‹�Œ�‡�•�‹�‘�� �„�‹�� �•�‡�� �’�‘�•�‡�„�•�‹�•��
termalnim i razgradivim materi jalima za printanje domova, dijelovi 
automobila i bilo kakvo materijaliziranj�‡�� �˜�”�æ�‹�Ž�‘�� �„�‹�� �•�‡�� �’�‘�•�‘�©�—���u���� �’�”�‹�•�–�‡�”�ƒ�� �‹�–�†�ä 
Ovakvim potezima utjecalo bi se �•�ƒ�� �•�˜�ƒ�Ž�‹�–�‡�–�—�� ���‹�˜�‘�–�ƒ�� �–�‡�� �„�‡�•�•�—�©�•�‹�æ�–�˜�‘��
(masovnijim printanjem domova pale bi cijene nekretninama te bi one postale 
dostupne �˜�‡�©�‡�•���„�”�‘�Œ�—���•�–�ƒ�•�‘�˜�•�‹�•�ƒ).  

Posebne tehnike bio-�’�”�‹�•�–�ƒ�•�Œ�ƒ�� �•�‘�Œ�‡�� �•�‡�� �–�”�‡�•�—�–�•�‘�� �”�ƒ�œ�˜�‹�Œ�ƒ�Œ�—�� �‘�„�‡�©�ƒ�˜�ƒ�Œ�—��
�‹�•�•�‘�”�Œ�‡�•�Œ�‹�˜�ƒ�•�Œ�‡�� �„�‘�Ž�‡�•�–�‹�� �•�ƒ�‘�� �æ�–�‘�� �•�—�� �ƒ�”�–�”�‹�–�‹�•�á�� �†�‘�•�� �•�‡�� �’�”�‹�•�–�ƒ�•�Œ�‡�•�� �‘�”�‰�ƒ�•�ƒ�� �‹�� �–�•�‹�˜�ƒ��
�•�ƒ�Œ�—�«�‹�•�•�‘�˜�‹�–�‹�Œ�‡���•�‘�‰�—�©�‡���†�‘�Ž�ƒ�œ�‹���†�‘���–�”�ƒ�•�•�’�Ž�ƒ�•�–�ƒ�…�‹�Œ�‡���‘�”�‰�ƒ�•�ƒ���•�ƒ���•�•�ƒ�•�Œ�‡�•�‹�•���”�‹�œikom 
�‘�†�„�ƒ�…�‹�˜�ƒ�•�Œ�ƒ�� �„�—�†�—�©�‹�� �†�ƒ�� �•�‡�� �‹�•�’�”�‹�•�–�ƒ�•�‹�� �‘�”�‰�ƒ�•�‹�� �‹�� �–�•�‹�˜�ƒ�� �”�ƒ�†�‡�� �‘�†�� �•�ƒ�–�‹�«�•�‹�Š�� �•�–�ƒ�•�‹�…�ƒ��
�’�ƒ�…�‹�Œ�‡�•�–�ƒ�ä�����˜�‡���‹�� �Œ�‘�æ���•�•�‘�‰�‘�� �†�”�—�‰�‹�Š���‹�•�‘�˜�ƒ�…�‹�Œ�ƒ���‹�� �‹�†�‡�Œ�ƒ���—���’�Ž�ƒ�•�—���•�—���œ�ƒ���„�—�†�—�©�•�‘�•�–�á���ƒ��
svima je jedan nazivnik �œ�ƒ�Œ�‡�†�•�‹�«�•�‹ �� 3D. 
 
Primjena 3D tehnologije u modernom dobu  
 
���”�‹�Œ�‡���•�˜�‡�‰�ƒ�á���„�‹�–�•�‘���Œ�‡���•�ƒ�’�‘�•�‡�•�—�–�‹���‘���•�ƒ�•�˜�‹�•���•�‡���„�”�‘�Œ�•�ƒ�•�ƒ���”�ƒ�†�‹���•�ƒ�†�ƒ���Œ�‡���”�‹�Œ�‡�«���‘���u����
�–�‡�Š�•�‘�Ž�‘�‰�‹�Œ�‹�� �‹�� �•�Ž�ƒ�¯�‘�Œ�� �’�‘�’�—�Ž�ƒ�…�‹�Œ�‹�ä�� ���”�‘�•�Œ�‡�«�ƒ�•�� �„�”�‘�Œ�� �‘�•�‘�„�ƒ�� �•�‘�Œ�‡�� �˜�Œ�‡�”�—�Œ�—�� �—��
�’�‘�–�‡�•�…�‹�Œ�ƒ�Ž�•�‘���†�‘�„�”�‡���’�”�‘�•�Œ�‡�•�‡���•�‘�Œ�‡���u�����•�‘�•�‹���•�ƒ���•�‘�„�‘�•���‹�œ�•�ƒ�†���Œ�‡���•�˜�‹�Š���‘�«�‡�•�‹�˜�ƒ�•�Œ�ƒ���–�‡��
�•�‡�� �•�‘���‡�� �†�‘�•�‹�Œ�‡�–�‹�� �œ�ƒ�•�Ž�Œ�—�«�ƒ�•�� �•�ƒ�•�‘ �Œ�‡�� �†�ƒ�•�ƒ�æ�•�Œ�ƒ�� �ƒ�•�ƒ�†�‡�•�•�•�ƒ�� �•�Ž�ƒ�†�‡���� �˜�”�Ž�‘��dobro 
upoznata s �–�‡�Š�•�‘�Ž�‘�æ�•�‹�•���•�‘�˜�‹�–�‡�–�‹�•�ƒ�����‰�”�ƒ�ˆ���s���ä 
 

 

Graf br. 1: Rezultati ankete provedene na uzorku od 80 mladih osoba 
 
���”�Ž�‘�� �Œ�‡�� �˜�ƒ���•�‘�� �”�ƒ�œ�—�•�Œ�‡�–�‹�� �‹�� �†�‘�•�‡�•�—�� �‹�œ�� �•�‘�Œ�‡�� �†�‘�Ž�ƒ�œ�‡�� �‹�•�’�‹�–�ƒ�•�‹�…�‹�� �’�ƒ�� �–�ƒ�•�‘�� �•�‡�� �«�—�†�‹��
�s�r�r�¨�� �‹�•�ˆ�‘�”�•�‹�”�ƒ�•�‘�•�–�‹�� �—�� �•�–�”�—�…�‹�� �‹�•���‡�•�Œ�‡�”�•�–�˜�ƒ�� �‹�� �•�–�”�‘�Œ�ƒ�”�•�–�˜�ƒ�á�� �†�‘�•�� �Œ�‡�� �’�‘�œ�‹�–�‹�˜�•�‘��
�‹�œ�•�‡�•�ƒ�¯�‡�•�Œ�‡�� �˜�‡�œ�ƒ�•�‘�� �œ�ƒ�� �•�—�†�‹�‘�•�‹�•�‡�� �‹�•�–�”�ƒ���‹�˜�ƒ�•�Œ�ƒ�� �•�� �•�‡�†�‹�…�‹�•�•�•�‘�•�� �’�‘�œ�ƒ�†�‹�•�‘�•�� �•��
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�‘�„�œ�‹�”�‘�•�� �•�ƒ�� �–�‘�� �†�ƒ�� �Œ�‡�� �«�ƒ�•�� �y�x�ä�s�{�¨�� �•�Ž�ƒ�†�‹h iz ove skupine upoznato s 3D 
�–�‡�Š�•�‘�Ž�‘�‰�‹�Œ�‘�•�á�� �ƒ�� �Œ�‘�æ�� �˜�‹�æ�‡�� �•�Œ�‹�Š�� �˜�Œ�‡�”�—�Œ�‡�� �•�ƒ�•�‘�� �„�‹�� �‹�•�–�ƒ�� �•�‘�‰�Ž�ƒ�� �†�‘�•�‹�Œ�‡�–�‹�� �’�‘�œ�‹�–�‹�˜�•�‡��
�’�”�‘�•�Œ�‡�•�‡���—���•�Œ�‹�Š�‘�˜�‘�Œ���•�ƒ�–�‹�«�•�‘�Œ���•�ˆ�‡�”�‹�ä 
 

�����†�ƒ�•�ƒ�æ�•�Œ�‡���˜�”�‹�Œ�‡�•�‡���•�‡���’�”�‹�•�Œ�‡�•�ƒ���u��-�ƒ���˜�‡�©���’�”�ƒ�•�–�‹�…�‹�”�ƒ���—���•�•�‘�‰�‹�•���’�‘�†�”�—�«�Œ�‹�•�ƒ�á���•�‘��
posljednjih nekoliko godina dostupne �•�—�� �‘�†�”�‡�¯�‡�•�‡�� �u���� �‘�•�Ž�‹�•�‡�� �’�Ž�ƒ�–�ˆ�‘�”�•�‡�� �•�‘�Œ�‡��
�‘�Ž�ƒ�•�æ�ƒ�˜�ƒ�Œ�—�� �‹�� �’�”�‹�„�Ž�‹���ƒ�˜�ƒ�Œ�—�� �—�’�‘�”�ƒ�„�—�� �‹�� �”�ƒ�†�� �•�� �u���� �‘�„�Œ�‡�•�–�‹�•�ƒ�� �‹�� �•�—�†�‡�� �˜�”�Ž�‘�� �Ž�ƒ�•�—��
�‹�•�–�‡�”�ƒ�•�…�‹�Œ�—���•���‹�•�–�‹�•�ƒ���æ�–�‘���”�‡�œ�—�Ž�–�‹�”�ƒ���•�˜�‡���˜�‡�©�‹�•���„�”�‘�Œ�‡�•���•�‘�”�‹�•�•�‹�•�ƒ���‘�˜�‡���–�‡�Š�•�‘�Ž�‘�‰�‹�Œ�‡�ä 
 

 

Slika br. 2: Dvorana 2 @ Fakultet Organizacije i Informatike, Sketchfab 
 
Sketchfab [4], Googly Poly [5] i p3D.in samo su neke od platformi za vrlo laku 
�‹�•�–�‡�”�ƒ�•�…�‹�Œ�—�� �•�� �•�‘�†�‡�Ž�‹�•�ƒ�� �•�ƒ�‘�� �æ�–�‘�� �Œ�‡�� �•�‘�†�‡�Ž�� �•�ƒ�� �•�Ž�‹�•�‡�� �t�ä�� ���‹�”�–�—�ƒ�Ž�•�ƒ�� �‹�•�•�—�•�–�˜�ƒ�� �•�‹�•�ƒ�†�ƒ��
�•�‹�•�—���„�‹�Ž�ƒ���Ž�ƒ�•�æ�ƒ���‹���„�Ž�‹���ƒ���Œ�‡�”���‘�˜�ƒ�•�˜�‡���–�‡�Š�•�‘�Ž�‘�‰�‹�Œ�‡���•�‡���œ�ƒ�Š�–�‹�Œ�‡�˜�ƒ�Œ�— opremu od nekoliko 
�–�‹�•�—�©�ƒ�� �•�—�•a �˜�‡�©�� �Œ�‡�� �’�‘�–�”�‡�„�•�‘�� �‹�•�ƒ�–�‹�� �•�ƒ�•�‘�� �‹�•�–�‡�”�•�‡�–�•�•�‹�� �’�”�‡�‰�Ž�‡�†�•�‹�•�� �‹�� �•�ƒ�Ž�‘�� �†�‘�„�”�‡��
�˜�‘�Ž�Œ�‡�ä�� �,�ƒ�•�� �‹�� �—�œ�� �•�‹�•�‹�•�ƒ�Ž�•�ƒ�� �—�Ž�ƒ�‰�ƒ�•�Œ�ƒ�� �����‘�Ž�‘���‡�•�•�� �‹�� �•�Ž�ä�á�� �„�‹�Ž�‘�� �•�‘�Œ�‡�� �’�”�‘�•�Œ�‡�«�•�‡�� �u����
�•�ƒ�‘�«�ƒ�Ž�‡���� �—�� �”�ƒ�•�‰�—�� �‘�†�� �w�r�r�� �†�‘�� �y�r�r�� �•�—�•�ƒ�á�� �”�ƒ�œ�‹�•�ƒ�� �•�•�‘�•�ƒ�� �—�� �•�˜�ƒ�Ž�‹�–�‡�–�‹�� �Œ�‡�� �‹�� �˜�‹�æ�‡�� �•�‡�‰�‘��
�‹�œ�•�‡�•�ƒ�¯�—�Œ�—�©�ƒ�ä�� 
 
Svaka od navedenih �’�Ž�ƒ�–�ˆ�‘�”�•�‹�á���‹�•�ƒ���‹���˜�‹�æ�‡���•�‡�‰�‘���†�‘�˜�‘�Ž�Œ�•�‘���‘�’�…�‹�Œ�ƒ���’�‘�•�‘�©�—���•�‘�Œ�‹�Š���•�‡��
�†�‹�ˆ�‡�”�‡�•�…�‹�”�ƒ�á�� �ƒ�� �•�ƒ�”�ƒ�˜�•�‘�� �’�‘�•�–�‘�Œ�‡�� �‹�� �•�•�‘�‰�‡�� �•�Ž�‹�«�•�‘�•�–�‹�� �‹�œ�•�‡�¯�—�� �•�ƒ�˜�‡�†�‡�•�‹�Š�� �’�Ž�ƒ�–�ˆ�‘�”�•�‹�ä��
���ƒ�Œ�‡�˜�‹�†�‡�•�–�•�‹�Œ�ƒ�� �”�ƒ�œ�Ž�‹�•�ƒ�� �Œ�‡�� �—�� �”�‡�•�†�‡�”�‹�”�ƒ�•�Œ�—�� �‹�� �‰�‡�•�‡�”�ƒ�Ž�•�‘�� �„�‘�Œ�ƒ�•�ƒ�á�� �•�‘�� �–�‘�� �•�‡�� �œ�•�ƒ�«�‹��
�•�ƒ�•�‘���Œ�‡���•�‡�æ�–�‘���†�”�ƒ�•�–�‹�«�•�‘���„�‘�Ž�Œ�‡���‘�†���†�”�—�‰�‘�‰���Œ�‡�”��na kraju krajeva svaka scena i stil 
�”�‡�•�†�‡�”�‹�”�ƒ�•�Œ�ƒ���•�‡���’�ƒ�æ�—���Œ�‡�†�•�‘���†�”�—�‰�‘�•�‡�ä�����ƒ���•�‘���Œ�‡���†�ƒ���œ�ƒ���”�‡�ƒ�Ž�•�‡���•�…�‡�•�‡���’�”�‹�•�ƒ�œ���„�—�†�‡��
�æ�–�‘�� �”�‡�ƒ�Ž�•�‹�Œ�‹�á���†�‘�•�� �Œ�‡���œ�ƒ���•�‡�•�‡���†�”�—�‰�‡���u���� �‘�„�Œ�‡�•�–�‡���‹�’�ƒ�•���˜�ƒ���•�‹�Œ�‡���†�ƒ���Œ�‡���—�•�Ž�Œ�—�«�‡�•�‘�� �˜�‹�æ�‡��
�‡�ˆ�‡�•�ƒ�–�ƒ���•�ƒ�‘���æ�–�‘���•�—���•�Œ�ƒ�Œ�á���„�‘�Œ�ƒ�á���Ž�ƒ�•�‘�©�ƒ���”�—�•�‘�˜�ƒ�•�Œ�ƒ���‹���•�Ž�‹�«�•�‘�ä 
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Slika br. 3�ã�����‘�‰�—�©�•�‘�•�–�‹���”�‡�•�†�‡�”�‹�”�ƒ�•�Œ�ƒ���•�…�‡�•�ƒ��- Sketchfab, p3D.in i Google Poly 
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���”�Ž�‘���Œ�‡���‹�•�–�‡�”�‡�•�ƒ�•�–�•�‘���•�‘�”�‹�æ�–�‡�•�Œ�‡���œ�•�ƒ�«�ƒ�Œ�•�‹���‘�˜�‹�Š���’�Ž�ƒ�–�ˆ�‘�”�•�‹���•�ƒ�‘���æ�–�‘���•�—���—�‰�”�ƒ�†�•�Œ�ƒ���•�ƒ��
web stranicu (engl. embed) �’�”�‹�� �«�‡�•�—�� �•�‡�� �Œ�‡�†�•�‘�•�–�ƒ�˜�•�‹�•�� �•�‘�”�ƒ�…�‹�•�ƒ�� �‘�•�‘�‰�—�©�—�Œ�‡��
vrlo laka interakcija s objektima prikazanima na odabranoj sceni. Vrijedno je 
�•�’�‘�•�‹�•�Œ�ƒ�•�Œ�ƒ�� �‹�� �•�ƒ�•�‘�� ���•�‡�–�…�Š�ˆ�ƒ�„�� �‹�•�ƒ�� �‘�’�…�‹�Œ�—�� �’�‘�˜�‡�œ�‹�˜�ƒ�•�Œ�ƒ�� �•�� ������ �•�ƒ�‘�«�ƒ�Ž�ƒ�•�ƒ�� �•�‘�Œ�ƒ�� �Œ�‡��
�˜�”�Ž�‘���Œ�‡�†�•�‘�•�–�ƒ�˜�•�ƒ���–�‡���Œ�‡���•�‘�‰�—�©�‡���‹���‘�†�ƒ�„�”�ƒ�–�‹���•�ƒ�«�‹�•���æ�‡�–�•�Œ�‡���•�ƒ���•�˜�‡���u���’�Ž�ƒ�–�ˆ�‘�”�•�‡���•�ƒ�•�‘��
�„�‹�� �•�‡�� �†�‘�„�‹�‘�� �‘�•�Œ�‡�©�ƒ�Œ�� �˜�‡�Ž�‹�«�‹�•�‡�� �‹�� �‡�ˆ�‡�•�–�� �”�‡�ƒ�Ž�‹�œ�•�ƒ�á�� �•�‘�� �‹�’�ƒ�•�� �Œ�‡ ultimativna realnost 
�•�ƒ�†�”���ƒ�•�ƒ���—���’�”�ƒ�˜�‘�•���������‹�•�•�—�•�–�˜�—���—�œ���������•�ƒ�‘�«�ƒ�Ž�‡�ä�� 
 
���ƒ���•�‘�� �Œ�‡�� �‹�œ�†�˜�‘�Œ�‹�–�‹�� �‘�†�”�‡�¯�‡�•�—�� �–�‡�Š�•�‘�Ž�‘�‰�‹�Œ�—�� �•�‘�Œ�ƒ�� �‹�œ�†�‹���‡�� ���•�‡�–�…�Š�ˆ�ƒ�„�� �‹�œ�� �•�ƒ�•�‡�� �•�Ž�‹�«�•�‹�Š��
tehnologija u 3D-web relaciji, a to je 3D oznaka (slika 2). Naime, zapisom u 
obliku trodimenzionalne oznake s�–�Œ�‡�«�‡�� �•�‡�� �•�‘�‰�—�©�•�‘�•�–�� �÷�•�’�”�‡�•�ƒ�•�Œ�ƒ�� �’�‘�‰�Ž�‡�†�ƒ�ò��
�‘�†�•�‘�•�•�‘�� �’�‘�œ�‹�…�‹�Œ�‡�� �—�� �’�”�‘�•�–�‘�”�—�� �‹�� �•�ƒ�� �–�ƒ�Œ�� �•�ƒ�«�‹�•�� �‘�˜�ƒ�� �’�Ž�ƒ�–�ˆ�‘�”�•�ƒ�� �’�”�—���ƒ�� �„�‡�œ�„�”�‘�Œ��
�•�‘�‰�—�©�•�‘�•�–�‹�� �œ�ƒ�� �•�˜�‘�Œ�‡�� �•�Ž�‹�Œ�‡�•�–�‡�� �‹�œ�� �’�‘�†�”�—�«�Œ�ƒ�� �‘�„�”�ƒ�œ�‘�˜�ƒ�•�Œ�ƒ�� ���•�’�”�ä�� �‘�œ�•�ƒ�•�‡�� �•�Œ�‡�•�–�ƒ�� �‘�†��
interesa na modelu vijka za studente strojarstva), medicine (naglasak na 
�•�’�‡�…�‹�Œ�ƒ�Ž�•�‘�� �’�‘�†�”�—�«�Œ�‡�� �‹�� �•�‘�‰�—�©�•�‘�•�–�� �•�ƒ�‰�Ž�‡�†�ƒ�˜�ƒ�•�Œ�ƒ�� �–�‘�‰�� �’�‘�†�”�—�«�Œ�ƒ�� �‹�œ�� �˜�‹�æ�‡�� �•�—�–�‘�˜�ƒ���� �‹�Ž�‹��
�ˆ�‹�œ�‹�‘�–�‡�”�ƒ�’�‡�—�–�•�•�‘�‰�� �’�‘�†�”�—�«�Œ�ƒ�� ���•�’�”�ä�� �•�‘�‰�—�©�•�‘�•�–�� �˜�Œ�‡���„�ƒ�•�Œ�ƒ�� �Š�‘�†�ƒ�•�Œ�ƒ�� �—�� �˜�‹�”�–�—�ƒ�Ž�•�‘�Œ��
okolini te dosezanja dnevnih ciljeva �� 2 km, 5 km itd. s interaktivnim 
objektima u zanimljivoj okolini). 
 

 

Slika br. 4�ã�����‡�Š�ƒ�„�‹�Ž�‹�–�ƒ�…�‹�Œ�ƒ���—�œ���‘�†�‰�‘�˜�ƒ�”�ƒ�Œ�—�©�—���‘�’�”�‡�•�—���� vrlo realan scenarij  
 
���‘���†�ƒ���‹���•�ƒ�Œ�’�‘�œ�•�ƒ�–�‹�Œ�ƒ���’�”�‹�•�Œ�‡�•�ƒ��3D-a danas �˜�”�–�‹���•�‡���•�ƒ���‰�”�ƒ�•�‹�…�‹���‹�œ�•�‡�¯�—���˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ��
i filmova u smislu animiranja 3D modela (engl. rigging���á�� �’�ƒ�� �–�ƒ�•�‘�� �˜�‹�æ�‡�� �•�‹�Œ�‡��
�”�‹�Œ�‡�–�•�‘�•�–���˜�‹�†�Œ�‡�–�‹���’�‘�–�’�—�•�‘���÷�•�•�‡�•�‹�”�ƒ�•�‡�ò���‘�•�‘�„�‡���—���‹�‰�”�‹�…�ƒ�•�ƒ�������‡�˜�‹�•�����’�ƒ�…�‡�›���� Call of 
Duty: Advanced Warfare; Keanu Reeves �� Cyberpunk 2077.) ili robote koji su 
�•�ƒ�•�–�ƒ�Ž�‹���•�•�‡�•�‹�”�ƒ�•�Œ�‡���Ž�Œ�—�†�•�•�‹�Š���÷�•�‘�•�–�—�”�ƒ�ò���‹���•�Ž�‹�«�•�‹�•���–�‡�Š�•�‹�•�ƒ�•�ƒ�ä���
�”�ƒ�ˆ�‹�«�•�‡���•�‘�‰�—�©�•�‘�•�–�‹��
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da�•�ƒ�æ�•�Œ�‹�Š�� �‰�”�ƒ�ˆ�‹�«�•�‹�Š�� �•�ƒ�”�–�‹�…�ƒ�� ���•�‘�•�„�‹�•�‹�”�ƒ�•�‡�� �•�‡�”�‹�Œ�•�•�‹���� �‘�•�‘�‰�—�©�ƒ�˜�ƒ�Œ�—�� �’�‘�†�•�‘�æ�‡�•�Œ�‡��
ogromnih napora u smislu renderiranja i najzahtjevnijih animacija i scena. 
 

 

Slika br. 5: Keanu Reeves, u potpunosti 'digitalan' - Cyberpunk 2077 [3] 
 
���ƒ�•�Ž�Œ�—�«�ƒ�• 
 
���”�Ž�‘�� �Œ�‡�� �Œ�ƒ�•�•�‘�� �•�ƒ�•�‘�� �„�—�†�—�©�•�‘�•�–�� �•�‡�•�‘�Ž�‹�…�‹�•�‡�� �‹�•�†�—�•�–�”�‹�Œ�ƒ�� �†�‹�”�‡�•�–�•�‘�� �’�‘�«�‹�˜�ƒ�� �•�ƒ�� �u����
�–�‡�Š�•�‘�Ž�‘�‰�‹�Œ�‹���†�‘�•���˜�‡�Ž�‹�•�‹���„�”�‘�Œ���•�Œ�‹�Š���‹�•�†�‹�”�‡�•�–�•�‘���‹�•�ƒ���•�˜�‡���˜�‹�æ�‡���•�‘�”�‹�•�–�‹���•�˜�ƒ�•�‹�•���†�ƒ�Ž�Œ�•�Œ�‹�•��
napretkom. Svaki taj napredak donosi nove iskorake i u svijet videoigara, u 
kojem zahtjevi vezani za grafiku konstantno rastu. Ne�—�’�‹�–�•�‘�� �Œ�‡�� �•�ƒ�•�‘�� �©�‡�� �•�‡��
�˜�‡�©�‹�•�ƒ���u�����–�‡�Š�•�‘�Ž�‘�‰�‹�Œ�ƒ���•�‘�”�‹�•�–�‹�–�‹���‹���—���†�ƒ�Ž�Œ�•�Œ�‡�•���”�ƒ�œ�˜�‘�Œ�—���”�ƒ�œ�Ž�‹�«�‹�–�‹�Š���’�Ž�ƒ�–�ˆ�‘�”�•�‹���‹���—�•�Ž�—�‰�ƒ�á��
�•�ƒ�•�‘�� �•�‘�˜�‹�Š�� �‹�‰�ƒ�”�ƒ�� �–�ƒ�•�‘�� �‹�� �•�‘�˜�‹�Š�� �‹�†�‡�Œ�ƒ�� �˜�‡�œ�ƒ�•�‹�Š�� �œ�ƒ�� �’�‘�˜�‡�©�ƒ�•�Œ�‡�� �•�˜�ƒ�Ž�‹�–�‡�–�‡�� �Ž�Œ�—�†�•�•�‡��
svakodnevnice. 
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���ƒ���‡�–�ƒ�• 
 
U ovom radu opisuje se proces i izrada trodimenzionalne platformske igre u 
�’�”�‘�‰�”�ƒ�•�•�•�‘�•�� �ƒ�Ž�ƒ�–�—�� ���•�‹�–�›�ä�� ���‹�Ž�Œ�� �‹�‰�”�‡�� �Œ�‡�� �‹�•�–�”�ƒ���‹�–�‹�� �•�‹�˜�‘�� �‹�� �’�”�‹�� �–�‘�•�‡�� �•�ƒ�•�—�’�‹�–�‹�� �•�‘�…�•�‡��
�•�‘�Œ�‡�� �‘�•�‘�‰�—�©�—�Œ�—�� �‹�‰�”�ƒ�«�—�� �‘�–�˜�ƒ�”�ƒ�•�Œ�‡�� �’�‘�•�‡�„�•�‹�Š�� �˜�”�ƒ�–�ƒ�� �•�ƒ�•�‘�� �„�‹�� �’�”�‡�æ�ƒ�‘�� �•�ƒ�� �‹�†�—�©�—��
�”�ƒ�œ�‹�•�—�ä�� ���ƒ�� �’�‘�«�‡�–�•�—�� �”�ƒ�†�ƒ�� �‘�’�‹�•�ƒ�–�� �©�‡�� �•�‡�� �—�•�”�ƒ�–�•�‘�� �‘�•�•�‘�˜�•�‡�� �•�ƒ�”�ƒ�•�–�‡�”�‹�•�–�‹�•�‡��
programskog alata Unity, a nakon toga proces izrade, dizajna i implementacije 
kreirane igre. 
 
���Ž�Œ�—�«�•�‡���”�‹�Œ�‡�«�‹�ã���”�ƒ�«�—�•�ƒ�Ž�•�ƒ���‹�‰�”�ƒ�á���–�”�‘�†�‹�•�‡�•�œ�‹�‘�•�ƒ�Ž�•�‹���’�Ž�ƒ�–�ˆ�‘�”�•�‡�”�á�����•�‹�–�›�á�����S 
 
Uvod 
 
���� �”�ƒ�•�‹�•�� �†�ƒ�•�‹�•�ƒ�� �‹�•�†�—�•�–�”�‹�Œ�‡�� �”�ƒ�«�—�•�ƒ�Ž�•�‹�Š�� �‹�‰�ƒ�”�ƒ�� �†�‡�˜�‡�Ž�‘�’�‡�”�‹�� �•�—�� �•�‘�”�ƒ�Ž�‹�� �”�ƒ�†�‹�–�‹�� �•�ƒ��
vlastitim pogonima (eng. engine���� �•�ƒ�•�‘�� �„�‹�� �”�ƒ�œ�˜�‹�Ž�‹�� �•�˜�‘�Œ�‡�� �‹�‰�”�‡�ä�� ���‘�‰�‘�•�� �•�ƒ�Œ�«�‡�æ�©�‡��
�—�•�Ž�Œ�—�«�—�Œ�‡�� �ˆ�—�•�•�…�‹�‘�•�ƒ�Ž�•�‘�•�–�‹�� �•�ƒ�‘�� �æ�–�‘�� �•�—�� �‹�•�…�”�–�ƒ�˜�ƒ�•�Œ�‡�� �‰�”�ƒ�ˆ�‹�•�‡�� ���t���� �‹�Ž�‹�� �u�����á�� �†�‡�–�‡�•�…�‹�Œ�—��
�•�‘�Ž�‹�œ�‹�Œ�‡�á�� �•�˜�‘�Œ�•�–�˜�ƒ�� �ˆ�‹�œ�‹�«�•�‘�‰�� �•�˜�‹�Œ�‡�–�ƒ�á�� �œ�˜�—�•�á�� �•�•�”�‹�’�–�‹�”�ƒ�•�Œ�‡�á�� �ƒ�•�‹�•�‹�”�ƒ�•�Œ�‡�á�� �—�•�Œ�‡�–�•�—��
�‹�•�–�‡�Ž�‹�‰�‡�•�…�‹�Œ�—�á�� �•�”�‡���•�—�� �’�‘�†�”�æ�•�—�� �‹�� �†�”�—�‰�‹�� ���z���ä�� ���ƒ�•�ƒ�•�� �Œ�‡�� �•�‹�–�—�ƒ�…�‹�Œ�ƒ�� �•�‡�æ�–�‘�� �†�”�—�‰�ƒ�«�‹�Œ�ƒ�ä��
���‡�–�•�‘�� �–�•�‘�� ���‡�Ž�‹�� �”�ƒ�œ�˜�‹�Œ�ƒ�–�‹�� �˜�Ž�ƒ�•�–�‹�–�—���”�ƒ�«�—�•�ƒ�Ž�•�—�� �‹�‰�”�—�� �•�‘���‡�� �•�‘�”�‹�•�–�‹�–�‹�� �•�‡�•�‹�� �‘�†�� �‰�‘�–�‘�˜�‹�Š��
�’�‘�‰�‘�•�ƒ���‹�‰�ƒ�”�ƒ�á���ƒ���†�ƒ�•�ƒ�•���‹�Š���•�ƒ���–�”���‹�æ�–�—���‹�•�ƒ���•�•�‘�‰�‘�ã�����•�‹�–�›�á�����•�”�‡�ƒ�Ž�����•�‰�‹�•�‡���v�á���
�‘�†�‘�–�á��
Armory, CryEngine, Defold, Monogame i drugi [8]. Od navedenih progamskih 
�ƒ�Ž�ƒ�–�ƒ�á���—���•�˜�”�Š�—���‹�œ�”�ƒ�†�‡���‘�˜�‘�‰���”�ƒ�†�ƒ���•�‘�”�‹�æ�–�‡�•���Œ�‡�����•�‹�–�›�ä 
 
���•�‹�–�›�� �Œ�‡�� �Œ�‡�†�•�ƒ�� �‘�†�� �•�ƒ�Œ�’�‘�œ�•�ƒ�–�‹�Œ�‹�Š�� �”�ƒ�œ�˜�‘�Œ�•�‹�Š�� �‘�•�‘�Ž�‹�•�ƒ�� �œ�ƒ�� �”�ƒ�œ�˜�‘�Œ�� �”�ƒ�«�—�•�ƒ�Ž�•�‹�Š�� �‹�‰�ƒ�”�ƒ�ä��
Igre razvijene u ovom alatu mogu se izvesti na preko 25 platformi [6]. Alat ima 
�•�‘�†�‡�”�•�‹���‡�†�‹�–�‘�”���•���•�‘�©�•�‹�•���•�‘�†�—�Ž�ƒ�”�•�‹�•���ƒ�Ž�ƒ�–�‹�•�ƒ�ä���	�—�•�•�…�‹�‘�•�ƒ�Ž�•�‘�•�–�‹���‹�‰�”�‡���•�‡���’�‹�æ�—���—��
�‘�„�Ž�‹�•�—�����S���•�‘�†�ƒ���•�‘�Œ�‹���•�‡���œ�ƒ�–�‹�•���˜�‡���‡���—�œ���‘�„�Œ�‡�•�–�‡���‹���†�‘�†�ƒ�Œ�—���—���•�…�‡�•�—�ä�����’�”�ƒ�˜�‘���–�ƒ�•�˜�‹�•��
�’�”�‹�•�–�—�’�‘�•�� �‹�œ�”�ƒ�¯�‡�•�� �Œ�‡�� �‰�Ž�ƒ�˜�•�‹�� �†�‹�‘�� �‘�˜�‘�‰�� �”�ƒ�†�ƒ�ä�� ���•�‹�•�� �œ�ƒ�� �”�ƒ�œ�˜�‘�Œ�� �”�ƒ�«�—�•�ƒ�Ž�•�‹�Š�� �‹�‰�ƒ�”�ƒ�á��
���•�‹�–�›���•�‡���•�‘���‡���•�‘�”�‹�•�–�‹�–�‹���‹���œ�ƒ���‹�œ�”�ƒ�†�—���ˆ�‹�Ž�•�‘�˜�ƒ���‹���ƒ�•�‹�•�ƒ�…�‹�Œ�ƒ�ä�����’�‘�•�‘�„�•�‘�•�–���—�”�‡�¯�‹�˜�ƒ�•�Œ�ƒ���—��
stvarnom vremenu je nevjerojatno korisna karakteristika bez obzira na vrstu 
projekta koji se radi [5]. 
 
U ovom radu opisana je izrada trodimenzionalne platformske igre u 
programskom alatu Unity. ���Ž�ƒ�–�ˆ�‘�”�•�‡�”�‹�� �•�—�� �Œ�‡�†�ƒ�•�� �‘�†�� �’�”�˜�‹�Š�� ���ƒ�•�”�‘�˜�ƒ�� �”�ƒ�«�—�•�ƒ�Ž�•�‹�Š��
�‹�‰�ƒ�”�ƒ�á���ƒ���’�‘�Œ�ƒ�˜�‹�Ž�‹�� �•�—���•�‡���˜�‡�©���’�‘�«�‡�–�•�‘�•���z�r-�‹�Š���‰�‘�†�‹�•�ƒ���’�”�‘�æ�Ž�‘�‰���•�–�‘�Ž�Œ�‡�©�ƒ�����t���ä�����ƒ�•�‘�� �Œ�‡��
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tehnologija napredovala tako su i platformeri pratili taj razvoj. S vremenom su 
�‹���‘�•�‹���•�ƒ�’�”�ƒ�˜�‹�Ž�‹���•�•�‘�•���—���–�”�‡�©�—���†�‹�•�‡�•�œ�‹�Œ�—�ä�����ƒ�Œ�’�‘�œ�•�ƒ�–�‹�Œ�‹���’�”�‡�†�•�–�ƒ�˜�•�‹�…�‹���‘�˜�‘�‰�����ƒ�•�”�ƒ���•�ƒ��
�‘�•�‘�„�•�‹�•���”�ƒ�«�—�•�ƒ�Ž�‹�•�ƒ���•�—��Mirror's Edge, Psychonauts, A Hat In Time i drugi [7]. S 
�˜�”�‡�•�‡�•�‘�•���•�‡���”�ƒ�œ�˜�‹�Ž�‘���‹���•�‹�œ���’�‘�†���ƒ�•�”�‘�˜�ƒ�á���•�‘���‘�•�•�‘�˜�•�‡���•�‡�Š�ƒ�•�‹�•�‡���•�—���•�‘�†���•�˜�‹�Š���˜�”�•�–�ƒ��
iste. 
 
���‹�œ�ƒ�Œ�•���Ž�‹�•�ƒ���‹�‰�”�ƒ�«�ƒ���‹���”�ƒ�œ�‹�•�ƒ���‹�‰�”�‡ 
 
���� �•�”�‡�‹�”�ƒ�•�‘�Œ���‹�‰�”�‹�á���‹�‰�”�ƒ�«���Œ�‡��u ulozi spretnog akrobata. Cilj igre je svladati mnoge 
prepreke nivoa uz upotrebu osnovnih mehanika igranja: skakanje, hvatanje za 
zid i kratak nalet (eng. dash). Model glavnog lika je inicijalno skiciran u 
programskom alatu Photoshop i kreiran u obliku 3D modela u besplatnom 
alatu za modeliranje, Blenderu [1]. 
 

 
���Ž�‹�•�ƒ���„�”�ä���w�ã�����‘�†�‡�Ž���‹�‰�”�ƒ�«�ƒ 

 
���ƒ�•�‡�� �”�ƒ�œ�‹�•�‡�� �‹�‰�”�‡�� �•�—�� �†�‹�œ�ƒ�Œ�•�‹�”�ƒ�•�‡�� �–�ƒ�•�‘�� �†�ƒ�� �’�‘�†�•�Œ�‡�©�ƒ�Œ�—�� �•�ƒ��puzzle platformere u 
�•�‘�Œ�‹�•�ƒ�� �‹�‰�”�ƒ�«�� �’�‘�˜�”�‡�•�‡�•�‘�� �–�”�‡�„�ƒ�� �œ�ƒ�•�–�ƒ�–�‹�á�� �’�”�‘�•�‘�–�”�‹�–�‹�� �‘�•�‘�Ž�‹�•�—�� �—�� �•�‘�Œ�‘�Œ�� �•�‡�� �•�ƒ�Ž�ƒ�œ�‹�� �–�‡��
�‘�†�”�‡�†�‹�–�‹���•�ƒ�Œ�„�‘�Ž�Œ�‹���’�—�–���œ�ƒ���’�‘�•�–�‹�œ�ƒ�•�Œ�‡�����‡�Ž�Œ�‡�•�‘�‰���…�‹�Ž�Œ�ƒ�ä 
 
���ƒ�‘�� �æ�–�‘�� �Œ�‡�� �˜�‡�©�� �”�‡�«�‡�•�‘�á�� �‹�‰�”�ƒ�«�—�� �•�—�� �‘�•�‹�•�� �•�–�ƒ�•�†�ƒ�”�†�•�‘�‰�� �•�”�‡�–�ƒ�•�Œ�ƒ�� �‹�� �–�”�«�ƒ�•�Œ�ƒ�� �•�ƒ��
raspolaganju tri osnovne mehanike: skakanje, hvatanje za zid i kratak nalet. 
���‰�”�ƒ�«�—�� �Œ�‡�� �†�‘�•�–�—�’�•�ƒ�� �‹�� �Œ�‘�æ�� �Œ�‡�†�•�ƒ�� �‘�•�•�‘�˜�•�ƒ�� �•�‡�Š�ƒ�•�‹�•�ƒ�á�� �ƒ�� �–�‘�� �Œ�‡�� �†�—�’�Ž�‹�� �•�•�‘�•�� �•�‘�Œ�‡�‰�� �Œ�‡��
�•�‘�‰�—�©�‡�� �‘�•�–�˜�ƒ�”�‹�–�‹�� �•�ƒ�•�‘�� �•�ƒ�� �‘�†�”�‡�¯�‡�•�‹�•�� �•�Œ�‡�•�–�‹�•�ƒ�� �•�ƒ�� �•�‹�˜�‘�—�� �’�‘�•�‘�©�—��
�‘�†�‰�‘�˜�ƒ�”�ƒ�Œ�—�©�‹�Š�� �’�Ž�‘�«�ƒ�ä�� �
�Ž�ƒ�˜�•�‹�� �•�‹�˜�‘�� �Œ�‡�� �•�”�‡�‹�”�ƒ�•�� �–�ƒ�•�‘�� �†�ƒ�� �•�‡�•�ƒ�� �œ�ƒ�…�”�–�ƒ�•�—�� �’�—�–�ƒ�•�Œ�—��
kretan�Œ�ƒ�� �˜�‡�©�� �‹�‰�”�ƒ�«���•�‘���‡�� �„�‹�”�ƒ�–�‹�� �•�‘�Œ�‹�� �†�‹�‘�� �”�ƒ�œ�‹�•�‡�� ���‡�Ž�‹�� �’�”�˜�‘�� �‹�•�–�”�ƒ���‹�–�‹�ä�� ���� �‘�„�œ�‹�”�‘�•�� �•�ƒ��
�•�‘�‰�—�©�•�‘�•�–�� �†�ƒ�� �‹�‰�”�ƒ�«�� �’�ƒ�†�•�‡�� �•�� �’�Ž�ƒ�–�ˆ�‘�”�•�‹�á�� �—�� �‹�‰�”�‹�� �Œ�‡�� �‹�•�’�Ž�‡�•�‡�•�–�‹�”�ƒ�•�� �•�—�•�–�ƒ�˜��
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�•�‹�‰�—�”�•�‘�•�•�‹�Š�� �–�‘�«�ƒ�•�ƒ�� ���‡�•�‰�ä checkpoints���ä�� ���� �•�Ž�—�«�ƒ�Œ�—�� �’�ƒ�†�ƒ�á�� �‹�‰�”�ƒ�«�� �•�‡�� �˜�”�ƒ�©�ƒ�� �•�ƒ��
�•�ƒ�Œ�„�Ž�‹���—���•�‘�•�–�”�‘�Ž�•�—���–�‘�«�•�—�ä 
 

 
Slika br. 2: Izgled druge razine kreirane igre 

 
Svi modeli u igri su kreirani u alatu Blender dok su animacije preuzete iz Unity 
�‘�•�Ž�‹�•�‡���†�—�©�ƒ�•�ƒ����Unity Asset Store���ä�����œ�‰�Ž�‡�†���‹�‰�”�‡���‹���•�‘�”�‹�æ�–�‡�•�ƒ���’�ƒ�Ž�‡�–�ƒ���„�‘�Œ�ƒ���‹�•�•�’�‹�”�‹�”�ƒ�•�ƒ��
je starim znanstveno-�ˆ�ƒ�•�–�ƒ�•�–�‹�«�•�‹�•���‹�Ž�—�•�–�”�ƒ�…�‹�Œ�ƒ�•�ƒ���‹�œ���y�r-ih. 
 
Implementacija kamere gledanja  
 
Kamera je implementirana u obliku tri hijerarhijski poredana objekta: 
korijena, pivota i Unity kamere. Korijenu je dijete pivot dok je pivotu dijete 
�•�ƒ�•�‡�”�ƒ�� �•�‘�Œ�ƒ�� �Œ�‡�� �œ�ƒ�� �‘�†�”�‡�¯�‡�•�—�� �˜�”�‹�Œ�‡�†�•�‘�•�–�� �—�†�ƒ�Ž�Œ�‡�•�ƒ�� �‘�†�� �•�‘�”�‹�Œ�‡�•�ƒ�ä�� ���•�‹�•�ƒ�‘��ovog 
�’�”�‹�•�–�—�’�ƒ���Œ�‡�•�–���†�ƒ���•�‡���•�˜�ƒ�•�‹���‘�„�Œ�‡�•�–���”�‘�–�‹�”�ƒ���’�‘���Œ�‡�†�•�‘�Œ���‘�•�‹���†�‘�•���†�Œ�‡�…�ƒ���—�˜�‹�Œ�‡�•���•�ƒ�•�Ž�Œ�‡�¯�—�Œ�—��
rotaciju roditelja. 
 
��‡�†�ƒ�•�� �‘�†�� �‰�Ž�ƒ�˜�•�‹�Š�� �’�”�‘�„�Ž�‡�•�ƒ�� �•�‘�Œ�‹�� �Œ�‡�� �„�‹�Ž�‘�� �’�‘�–�”�‡�„�•�‘�� �”�‹�Œ�‡�æ�‹�–�‹�� �Œ�‡�•�–�� �’�”�‡�•�Ž�ƒ�’�ƒ�•�Œ�‡��
�•�ƒ�•�‡�”�‡���•�ƒ���œ�‹�†�‘�˜�‹�•�ƒ�ä�����‰�”�ƒ�«���„�‹���—���•�˜�ƒ�•�‘�•���–�”�‡�•�—�–�•�—���–�”�‡�„�ƒ�‘���•�‘�©�‹���˜�‹�†�Œ�‡�–�‹���•�˜�‘�‰���Ž�‹ka. 
���ƒ�� �”�Œ�‡�æ�ƒ�˜�ƒ�•�Œ�‡�� �–�‘�‰�� �’�”�‘�„�Ž�‡�•�ƒ�� �•�‡�� �•�‘�”�‹�•�–�‹�� �’�‘�•�‡�„�ƒ�•�� �‘�„�Ž�‹�•��Raycasting metode zvan 
Spherecast. Ona od korijena do kamere projicira sferne oblike i prati da li je 
�†�‘�æ�Ž�‘���†�‘���•�—�†�ƒ�”�ƒ���•���†�”�—�‰�‹�•���‘�„�Œ�‡�•�–�‹�•�ƒ�ä ���•�‘���Œ�‡���†�‘�æ�Ž�‘���†�‘���•�—�†�ƒ�”�ƒ���•���•�‡�•�‹�•���‘�„�Œ�‡�•�–�‘�•�á��
kamera se postupno po�•�‹�«�‡�� �•�ƒ�� �—�†�ƒ�Ž�Œ�‡�•�‘�•�–�� �•�‘�†�� �•�‘�Œ�‡�� �Œ�‡�� �”�‡�‰�‹�•�–�”�‹�”�ƒ�•�� �•�—�†�ƒ�”�ä�� ����
suprotnom, kamera slobodno lebdi na zadanoj udaljenosti. U istoj funkciji je 
�‹�•�’�Ž�‡�•�‡�•�–�‹�”�ƒ�•�ƒ���‹���•�‘�‰�—�©�•�‘�•�–���œ�—�•�‹�”�ƒ�•�Œ�ƒ�ä�����‰�”�ƒ���’�”�‡�•�‘��Input klase prati vrijednost 
�•�”�‡�†�•�Œ�‡�� �–�‹�’�•�‡�� �•�‹�æ�ƒ�� �‹�á�� �—�•�‘�Ž�‹�•�‘�� �Œ�‡�� �—�‘�«�‡�•�‘�� �•�”�‡�–�ƒ�•�Œ�‡�á �œ�ƒ���†�ƒ�•�—���˜�”�‹�Œ�‡�†�•�‘�•�–�� �’�‘�˜�‡�©�ƒ�˜�ƒ��
ili smanjuje udaljenost kamere od korijena. Funkcija Clamp iz Unity klase 
Mathf �’�”�‹�–�‘�•���‘�•�‹�‰�—�”�ƒ�˜�ƒ���†�ƒ���–�ƒ���—�†�ƒ�Ž�Œ�‡�•�‘�•�–���‘�•�–�ƒ�Œ�‡���—�•�—�–�ƒ�”���‘�†�”�‡�¯�‡�•�‘�‰���”�ƒ�•�’�‘�•�ƒ�ä 
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float misScroll = Input.mouseScrollDelta.y; 
if (misScroll != 0){ 
zadanaUdaljenostKamere -= misScroll * Time.deltaTime * 10; 
zadanaUdaljenostKamere = 
Mathf.Clamp(zadanaUdaljenostKamere, 3f, 5f); 
} 
���•�•�‘�˜�•�‘���•�”�‡�–�ƒ�•�Œ�‡���‹�‰�”�ƒ�«�ƒ 
 
���”�‡�–�ƒ�•�Œ�‡���‹�‰�”�ƒ�«�ƒ���Œ�‡���‹�•�’�Ž�‡�•�‡�•�–�‹�”�ƒ�•�‘���—���†�˜�ƒ���†�‹�Œ�‡�Ž�ƒ�ã 

1. ���”�ƒ�œ�ƒ�•�� �‘�„�Œ�‡�•�–�� �«�‹�Œ�‹�•�� �•�‡�� �’�‘�Ž�‘���ƒ�Œ�‡�•�� �—�’�”�ƒ�˜�Ž�Œ�ƒ�� �’�—�–�‡�•��CharacterController 
komponente i Kontroler klase. 

2. ���‘�†�‡�Ž���‘�•�‘�„�‡���•�‘�Œ�‹���Œ�‡���’�‘�†�”�‡�¯�‡�•���’�”�˜�‘�•���‘�„�Œ�‡�•�–�—���‹���ƒ�•�‹�•�‹�”�ƒ���•�‡���•���‘�„�œ�‹�”�‘�•���•�ƒ��
�—�Ž�ƒ�œ�•�‡���’�ƒ�”�ƒ�•�‡�–�”�‡���‹�‰�”�ƒ�«�ƒ�ä 

 
���‡�©�‹�•�ƒ���•�‘�†�ƒ���•�‡���‘�†�•�‘�•�‹���•�ƒ���•�ƒ�•�‹�’�—�Ž�ƒ�…�‹�Œ�—���Œ�‡�†�•�‘�‰���•�’�‡�…�‹�ˆ�‹�«�•�‘�‰���˜�‡�•�–�‘�”�ƒ���‹���’�”�‹�•�Œ�‡�•�‘�•��
�”�‡�œ�—�Ž�–�ƒ�–�ƒ�� �–�‹�Š�� �‘�’�‡�”�ƒ�…�‹�Œ�ƒ�� �•�ƒ�� �’�‘�œ�‹�˜�ƒ�Œ�—�©�‹�� �‘�„�Œ�‡�•�–�ä�� ���”�‹�� �–�‘me treba napomenuti da je 
�”�‡�†�‘�•�Ž�‹�Œ�‡�†�� �‹�œ�˜�‘�¯�‡�•�Œ�ƒ�� �–�‹�Š�� �‘�’�‡�”�ƒ�…�‹�Œ�ƒ�� �‹�œ�—�œ�‡�–�•�‘�� �„�‹�–�ƒ�•�� �”�ƒ�†�‹�� �’�‘�•�–�‹�œ�ƒ�•�Œ�ƒ�� ���‡�Ž�Œ�‡�•�‡��
�‹�•�–�‡�”�ƒ�•�…�‹�Œ�‡�ä�� ���‰�”�ƒ�«�� �•�‡�� �’�‘�•�‹�«�‡�� �•�”�‘�œ��Move metodu CharacterController 
�•�‘�•�’�‘�•�‡�•�–�‡�á���•�”�‘�œ���•�Œ�—���•�‡���—�Œ�‡�†�•�‘���”�Œ�‡�æ�ƒ�˜�ƒ�Œ�—���•�˜�‡���•�‘�Ž�‹�œ�‹�Œ�‡���•���†�”�—�‰�‹�•���–�‹�Œ�‡�Ž�‹�•�ƒ���—���‹�‰�”�‹�ä 
 
Primarna �•�–�˜�ƒ�”���Œ�‡���‘�†�”�‡�¯�‹�˜�ƒ�•�Œ�‡���Œ�‡���Ž�‹���‹�‰�”�ƒ�«���’�”�‹�œ�‡�•�Ž�Œ�‡�•���‹�Ž�‹���Œ�‡���—���œ�”�ƒ�•�—�ä�����‘�”�‹�æ�–�‡�•�Œ�‡�•��
Spherecast �•�‡�–�‘�†�‡���†�‡�–�‡�•�–�‹�”�ƒ���•�‡���•�‘�Ž�‹�œ�‹�Œ�ƒ���‹�‰�”�ƒ�«�‡�˜�‹�Š���•�‘�‰�—���‹���’�‘�˜�”�æ�‹�•�‡�ä�����•�‘���Œ�‡���‹�‰�”�ƒ�«��
�’�”�‹�œ�‡�•�Ž�Œ�‡�•�� �–�ƒ�†�ƒ�� �•�‘���‡�� �˜�”�æ�‹�–�‹�� �‘�•�•�‘�˜�•�‡�� �•�‡�Š�ƒ�•�‹�•�‡�� �‹�‰�”�ƒ�•�Œ�ƒ�á�� �—�� �•�—�’�”�‘�–�•�‘�•�� �•�—�� �•�‡��
�‘�•�‡�•�‘�‰�—�©�ƒ�˜�ƒ�� �†�ƒ�Ž�Œ�•�Œ�‡�� �•�•�ƒ�•�ƒ�•�Œ�‡�ä��Samo skakanje je implementirano tako da se 
kod pritiska tipke za skok, Y vrijednost vektora kretanja postavi na zadanu silu 
�•�•�‘�•�ƒ�ä�� ���‹�•�� �‹�‰�”�ƒ�«�ƒ�� �©�‡�� �–�ƒ�•�‘�� �•�•�‘�«�‹�–�‹�� �—�� �˜�‹�•�� �†�‘�•�� �‰�ƒ�� �‰�”�ƒ�˜�‹�–�ƒ�…�‹�Œ�ƒ�� �’�‘�•�–�—�’�•�‘�� �—�•�’�‘�”�ƒ�˜�ƒ�ä��
���ƒ�†�ƒ�� �Ž�‹�•�� �†�‘�•�‡�‰�•�‡�� �•�ƒ�Œ�˜�‹�æ�—�� �–�‘�«�•�—�� �•�•�‘�•�ƒ�� �‹�� �•�”�‡�•�‡�� �’�ƒ�†�ƒ�–�‹�á�� �•a njega se primjenjuje 
�•�˜�‡�� �˜�‡�©�ƒ�� �•�‹�Ž�ƒ�� �‰�”�ƒ�˜�‹�–�ƒ�…�‹�Œ�‡�� �•�ƒ�•�‘�� �„�‹�� �•�‡�� �’�ƒ�†�ƒ�•�Œ�‡�� �—�„�”�œ�ƒ�Ž�‘�ä�� ���ƒ�•�‘�� �Œ�‡�� �–�‘�� �•�‡�”�‡�ƒ�Ž�‹�•�–�‹�«�•�‘�á��
�’�‘�˜�‡�©�ƒ�˜�ƒ���†�‹�•�ƒ�•�‹�•�—���•�”�‡�–�ƒ�•�Œ�ƒ���‹�‰�”�ƒ�«�ƒ�ä 
 
���‰�”�ƒ�«�� �•�‡�� �—�˜�‹�Œ�‡�•�� �–�”�‡�„�ƒ�� �•�”�‡�–�ƒ�–�‹�� �”�‡�Ž�ƒ�–�‹�˜�•�‘�� �•�� �‘�„�œ�‹�”�‘�•�� �•�ƒ�� �•�ƒ�•�‡�”�—�ä�� ���‡�•�–�‘�”�� �•�”�‡�–�•�Œ�‡��
�‹�‰�”�ƒ�«�ƒ�� �•�‡�� �”�ƒ�«�—�•�ƒ�� �–�ƒ�•�‘�� �†�ƒ�� �•�‡�� �†�‹�”�‡�•�–�•�‹�� �˜�‡�•�–�‘�”�‹�� �•�ƒ�•�‡�”�‡�� �œ�„�”�ƒ�Œ�ƒ�Œ�—�� �–�‡�� �•�‡�� �•�•�‘���‡�� �•��
vrijednostima Inputa �•�”�‡�–�ƒ�•�Œ�ƒ���‹�‰�”�ƒ�«�ƒ�����•�–�”�‡�Ž�‹�…�ƒ���‹�Ž�‹�������������–�‹�’�•�‡���ä�����‹�•�‡���•�‡���†�‘�„�‹�˜�ƒ��
osnovni smjer i sila kretanja. Rezultat se mora normalizirati kako bi brzina 
kretanja u svim smjerovima bila ista. ���‘�•�ƒ�«�•�‘�á�� �ƒ�•�‘�� �˜�‡�•�–�‘�”�� �•�”�‡�–�•�Œ�‡�� �•�‹�Œ�‡��
�•�—�Ž�˜�‡�•�–�‘�”�� �‹�� �‹�‰�”�ƒ�«�� �–�”�‡�•�—�–�ƒ�«�•�‘�� �•�‡�� �˜�‹�•�‹�� �•�ƒ�� �œ�‹�†�—�á�� �Ž�‹�•�� �‹�‰�”�ƒ�«�ƒ�� �•�‡�� �”�‘�–�‹�”�ƒ�� �—�� ������ �•�•�Œ�‡�”�—��
vektora kretnje. Y komponenta se pri rotaciji ignorira �•�ƒ�•�‘�� �„�‹�� �‹�‰�”�ƒ�«�� �‘�•�–�ƒ�‘��
paralelan s podom. 
 
���‘�•�‡�„�•�‡���•�‡�Š�ƒ�•�‹�•�‡���‹�‰�”�ƒ�«�ƒ 
 
���”�ƒ�–�•�‹�� �•�ƒ�Ž�‡�–�� �Œ�‡�� �Œ�‡�†�•�ƒ�� �‘�†�� �‘�•�•�‘�˜�•�‹�Š�� �‹�‰�”�ƒ�«�—�� �—�˜�‹�Œ�‡�•�� �†�‘�•�–�—�’�•�‹�Š�� �˜�Œ�‡�æ�–�‹�•�ƒ�ä��
���•�’�Ž�‡�•�‡�•�–�ƒ�…�‹�Œ�ƒ�� �‘�˜�‡�� �•�‡�Š�ƒ�•�‹�•�‡�� �–�‡�•�‡�Ž�Œ�‹�� �•�‡�� �•�ƒ�� �„�”�‘�Œ�ƒ�«�—�ä�� ���ƒ�†�ƒ�� �‹�‰�”�ƒ�«�� �ƒ�•�–�‹�˜�‹�”�ƒ��
�ˆ�—�•�•�…�‹�Œ�—�� �•�ƒ�Ž�‡�–�ƒ�á�� �„�”�‘�Œ�ƒ�«�� �•�‡�� �•�•�ƒ�•�Œ�—�Œ�‡�� �•�ƒ�� �•�˜�ƒ�•�‹�•�� �’�‘�œ�‹�˜�‘m za vrijednost 
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Time.deltatime�ä�����˜�‡���†�‘�•�� �Œ�‡���„�”�‘�Œ�ƒ�«���˜�‡�©�‹���‘�†���•�—�Ž�‡�á���˜�‡�•�–�‘�”�� �•�”�‡�–�•�Œ�‡���Œ�‡���—�˜�‡�©�ƒ�•�ä�����ƒ�†�ƒ��
�„�”�‘�Œ�ƒ�«���‹�•�–�‡�•�•�‡�á���•�ƒ�Ž�‡�–���Œ�‡���œ�ƒ�˜�”�æ�‡�•�ä 
 
��‘�æ�� �Œ�‡�†�•�ƒ�� �†�‘�•�–�—�’�•�ƒ�� �˜�Œ�‡�æ�–�‹�•�ƒ�� �Œ�‡�� �Š�˜�ƒ�–�ƒ�•�Œ�‡�� �œ�ƒ�� �œ�‹�†�ä�� ���˜�ƒ�� �•�‡�Š�ƒ�•�‹�•�ƒ�� �•�‡�� �ƒ�•�–�‹�˜�‹�”�ƒ�� �—��
�–�”�‡�•�—�–�•�—�� �•�ƒ�†�ƒ�� �‹�‰�”�ƒ�«�� �—�� �œ�”�ƒ�•�—�� �•�ƒ�Ž�‡�–�‹�� �•�ƒ�� �œ�‹�†�� �†�‘�•�� �Œ�‡�� �–�‹pka za hvatanje aktivirana. 
���˜�ƒ�–�ƒ�•�Œ�‡�� �œ�ƒ�� �œ�‹�†�� �ˆ�—�•�•�…�‹�‘�•�‹�”�ƒ�� �–�ƒ�•�‘�� �†�ƒ�ã�� �æ�–�‘�� �•�‡�� �‹�‰�”�ƒ�«�� �—�� �–�”�‡�•�—�–�•�—�� �Ž�‹�Œ�‡�’�Ž�Œ�‡�•�Œ�ƒ�� �„�”���‡��
�•�”�‡�©�‡�á���–�‘���©�‡���˜�‹�æ�‡���•�Ž�‹�œ�‹�–�‹���’�‘���‘�•�‘�•�‹�–�‘�Œ���’�‘�˜�”�æ�‹�•�‹�ä�����‘�‰�—�©�‡���Œ�‡���•�–�‘�‰�ƒ���†�ƒ���Ž�‹�•���•�Ž�—�«�ƒ�Œ�•�‘���‹��
�•�Ž�‡�–�‹�� �•�ƒ�� �œ�‹�†�ƒ�ä�� ���� �–�‘�•�� �•�Ž�—�«�ƒ�Œ�—�� �•�‡�� �ˆ�—�•�•�…�‹�Œ�ƒ�� �‘�†�•�ƒ�Š�� �’�”�‡�•�‹�†�ƒ�� �‹�� �Ž�‹�•�� �‹�‰�”�ƒ�«�ƒ���’�‘�«�‹�•�Œ�‡��
�’�ƒ�†�ƒ�–�‹�ä�����•�‘�� �Œ�‡���‹�‰�”�ƒ�«���‹�� �†�ƒ�Ž�Œ�‡���—�œ���œ�‹�†�á���˜�‡�•�–�‘�”���Ž�‹�Œ�‡�’�Ž�Œ�‡�•�Œ�ƒ���•�‡���•�˜�ƒ�•�‹�•���•�‘�˜�‹�•�� �’�‘�œ�‹�˜�‘�•��
smanjuje za dio svog suprotnog vektora. Kada postane dovoljno malen, 
�‹�œ�Œ�‡�†�•�ƒ�«�ƒ�˜�ƒ�� �•�‡�� �•�ƒ�� �•�—�Ž�˜�‡�•�–�‘�”�‘�•�� �‹�� �Ž�‹�•�� �•�‹�”�—�Œ�‡�ä�� ���Ž�‹�œ�ƒ�•�Œ�‡�� �•�‡�� �‹�œ�˜�‘�†�‹�� �–�ƒ�•�‘�� �†�ƒ�� �•�‡��
�†�‘�Š�˜�ƒ�©�ƒ���•�‘�”�•�ƒ�Ž�ƒ���†�ƒ�•�‘�‰���œ�‹�†a i projicira se vektor lijepljenja na njenu ravninu. 
���‹�•�‡���•�‡���‘�•�‹�‰�—�”�ƒ�˜�ƒ���†�ƒ���•�‡���Ž�‹�•���—�˜�‹�Œ�‡�•���•�”�‡�©�‡���’�ƒ�”�ƒ�Ž�‡�Ž�•�‘���•�ƒ���œ�‹�†�‘�•�ä�����–�ƒ�•�Œ�‡���Š�˜�ƒ�–�ƒ�•�Œ�ƒ���œ�ƒ��
�œ�‹�†���•�‡���’�”�‡�•�‹�†�ƒ���—���–�”�‹���•�Ž�—�«�ƒ�Œ�ƒ�ã���•�ƒ�†�ƒ���‹�‰�”�ƒ�«���’�”�‡�•�–�ƒ�•�‡���†�”���ƒ�–�‹���‰�—�•�„���œ�ƒ���Š�˜�ƒ�–�ƒ�•�Œ�‡�á���•�ƒ�†�ƒ��
�‘�†�Ž�—�«�‹���•�•�‘�«�‹�–�‹���‹�Ž�‹���•�ƒ�†�ƒ���•�ƒ���„�”�‘�Œ�ƒ�«�—���‹�•�–�‡�•�•�‡ vrijeme.  
 
���‘�•�ƒ�«�•�‘�á�� �˜�Œ�‡�æ�–�‹�•�ƒ�� �•�‘�Œ�—�� �‹�‰�”�ƒ�«�� �•�‘���‡�� �’�‘�˜�”�‡�•�‡�•�‘�� �•�‘�”�‹�•�–�‹�–�‹�� �Œ�‡�� �†�—�’�Ž�‹�� �•�•�‘�•�� ���‡�•�‰�ä��
boost���ä�� ���—�•�–�ƒ�˜�� �•�ƒ�� �•�‘�Œ�‡�•�� �ˆ�—�•�•�…�‹�‘�•�‹�”�ƒ�� �Œ�‡�� �•�Ž�‹�«�ƒ�•�� �•�ƒ�Ž�‡�–�—�á�� �•�ƒ�•�‘�� �•�‡�� �‘�˜�†�Œ�‡�� �—�•�Œ�‡�•�–�‘��
�˜�”�‡�•�‡�•�ƒ���•�Œ�‡�”�‹���„�”�œ�‹�•�ƒ�ä�����•�‘���Œ�‡���‹�‰�”�ƒ�«���˜�‡�©���—���•�•�‘�•�—���‹���’�‘�•�‘�˜�•�‘���ƒ�•�–�‹�˜�‹�”�ƒ���•�•�‘�•�á���Ž�‹�•���©�‡��
se naglo katapu�Ž�–�‹�”�ƒ�–�‹�� �—�� �œ�”�ƒ�•�� �–�‡�� �’�‘�•�–�‡�’�‡�•�‘�� �‰�—�„�‹�–�‹�� �„�”�œ�‹�•�—�� �†�‘�•�� �•�‡�� �’�‘�«�•�‡�� �’�ƒ�†�ƒ�–�‹�ä��
���‡�•�� �–�ƒ�†�ƒ�� �‹�‰�”�ƒ�«�� �•�ƒ�’�—�æ�–�ƒ�� �•�–�ƒ�•�Œ�‡�� �†�—�’�Ž�‘�‰�� �•�•�‘�•�ƒ�ä�� ���‰�”�ƒ�«�� �’�”�‹�–�‘�•�� �‰�—�„�‹�� �†�—�’�Ž�‹�� �•�•�‘�•�� �‹��
�•�‘�”�ƒ���‘�–�‹�©�‹���†�‘���•�‘�˜�‡���•�‘�•�–�”�‘�Ž�•�‡���’�Ž�‘�«�‡���†�ƒ���‰�ƒ���’�‘�•�‘�˜�•�‘���ƒ�•�–�‹�˜�‹�”�ƒ�ä 
 
���«�‹�–�ƒ�˜�ƒ�•�Œ�‡���”�ƒ�œ�‹�•�ƒ���‹���‹�œ�˜�”�æ�ƒ�˜�ƒ�•�Œ�‡���…�‹�Ž�Œ�ƒ���”�ƒ�œ�‹�•�‡ 
 
���”�‹�Œ�‡�� �’�‘�«�‡�–�•�ƒ�� �•�ƒ�•�‡�� �‹�‰�”�‡�� �•�‡�� �—�«�‹�–�ƒ�˜�ƒ�� �‘�•�•�‘�˜�•�‹�� �‹�œ�„�‘�”�•�‹�•�� �’�—�–�‡�•�� �•�‘�Œ�‡�‰�� �•�‘���‡��
�’�‘�•�”�‡�•�—�–�‹���‹�‰�”�—���‹�Ž�‹���‹�œ�ƒ�©�‹���‹�œ���ƒ�’�Ž�‹�•�ƒ�…�‹�Œ�‡�ä�����ƒ�Œ���‹�œ�„�‘�”�•�‹�•���Œ�‡���‹�•�’�Ž�‡�•�‡�•�–�‹�”�ƒ�•���’�”�‡�•�‘�����•�‹�–�›��
Canvas �‘�„�Œ�‡�•�–�ƒ�ä�����”�‡�Ž�ƒ�œ�ƒ�•���‹�œ���•�…�‡�•�‡���•�ƒ���•�…�‡�•�—���•�‡���˜�”�æ�‹���’�—�–�‡�•���‘�•�‹�†�ƒ�«�ƒ�á���’�”�‡�•�‘���’�‘�œ�‹�˜�ƒ��
klase SceneManager �•�‘�Œ�ƒ���†�‘�Š�˜�ƒ�©�ƒ���‹�•�†�‡�•�•���–�”�‡�•�—�–�•�‘���ƒ�•�–�‹�˜�•�‡���•�…�‡�•�‡���‹���’�‘�˜�‡�©�ƒ�˜�ƒ���‰�ƒ��
�œ�ƒ�� �Œ�‡�†�ƒ�•�ä�� ���‰�”�ƒ�� �•�ƒ�†�”���‹�� �–�”�‹�� �•�…�‡�•�‡�ã�� �‹�œ�„�‘�”�•�‹�•�� �–�‡�� �’�”�˜�—�� �‹�� �†�”�—�‰�—�� �”�ƒ�œ�‹�•�—�� �‹�‰�”�‡�ä�� ���ƒ�•�‘�•��
�œ�ƒ�˜�”�æ�‡�–�•�ƒ���†�”�—�‰�‘�‰���•�‹�˜�‘�ƒ�á���‹�‰�”�ƒ���•�‡���˜�”�ƒ�©�ƒ���•�ƒ���’�‘�«�‡�–�•�‹���‹�œ�„�‘�”�•�‹�•�ä�� 
 
Cilj igre je sakupiti kocke koje se nalaze na nivou kako bi �•�‡���‘�–�•�Ž�Œ�—�«�ƒ�Ž�ƒ���˜�”�ƒ�–�ƒ���œ�ƒ��
izlazak. Ova funkcionalnost se sastoji od dva dijela. Prva je klasa Sakupljac koja 
�’�”�ƒ�–�‹�� �„�”�‘�Œ�� �•�ƒ�•�—�’�Ž�Œ�‡�•�‹�Š�� �•�‘�…�•�‹�� �•�ƒ�� �•�‹�˜�‘�—�� �–�‡�� �˜�”�ƒ�©�ƒ�� �’�‘�”�—�•�‡�� �‹�‰�”�ƒ�«�—�� �‘�� �–�”�‡�•�—�–�•�‘�•��
�•�–�ƒ�•�Œ�—���•�ƒ�•�—�’�Ž�Œ�‡�•�‹�Š�� �•�‘�…�•�‹�ä�� ���ƒ�•�‘�•�� �æ�–�‘�� �•�‡�� �•�ƒ�•�—�’�‡�� �•�˜�‡�� �•�‘�…�•�‡�� �•�ƒ�� �•�‹�˜�‘�—�á�� �†�‡�ƒ�•�–�‹�˜�‹�”�ƒ��
se prepreka koja skriva izlazna vrata iz nivoa. Drugi dio sustava je klasa Kocka 
�•�‘�Œ�ƒ�� �•�‡�� �˜�‡���‡�� �œ�ƒ�� �‘�•�‹�†�ƒ�«�� �•�‘�…�•�‡�� �•�‘�Œ�ƒ�� �•�‡�� ���‡�Ž�‹�� �’�‘�•�—�’�‹�–�‹�ä�� ���”�‡�•�‘��OnTriggerEnter 
funkcije prati se je li funkciju aktivirao objekt s oznakom Player. Ako je to 
�•�Ž�—�«�ƒ�Œ�á���–�ƒ�†�ƒ���•�‡���ƒ���—�”�‹�”�ƒ��broj sakupljenih kocaka te se instanca sakupljene kocke 
deaktivira. 
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Slika br. 3: Glavni izbornik igre 

 
���ƒ�•�Ž�Œ�—�«�ƒ�• 
 
���•�‹�–�›���Œ�‡���˜�”�Ž�‘���•�‘�©�•�ƒ���”�ƒ�œ�˜�‘�Œ�•�ƒ���‘�•�‘�Ž�‹�•�ƒ���œ�ƒ���”�ƒ�œ�˜�‘�Œ���”�ƒ�«�—�•�ƒ�Ž�•�‹�Š���‹�‰�ƒ�”�ƒ���–�‡���•�—�†�‹���„�”�‘�Œ�•�‡��
�•�‘�‰�—�©�•�‘�•�–�‹�� �•�ƒ�•�‘�� �„�‹�� �’�‘�Œ�‡�†�‹�•�ƒ�…�� �•�‘�‰�ƒ�‘�� �”�‡�ƒ�Ž�‹�œ�‹�”�ƒ�–�‹�� �•�˜�‘�Œ�—�� �‹�†�‡�Œ�—�ä U ovom radu 
kreiran je prototip trodimenzionalne platformske igre te su opisane neke 
�•�’�‡�…�‹�ˆ�‹�«�•�‡�� �•�‡�Š�ƒ�•�‹�•�‡�� �‘�˜�‘�‰�� ���ƒ�•�”�ƒ�� �•�‘�Œ�‡�� �•�—�� �‹�•�’�Ž�‡�•�‡�•�–�‹�”�ƒ�•�‡�� �—�� �•�”�‡�‹�”�ƒ�•�‘�Œ�� �‹�‰�”�‹�ä�� ���ƒ��
realizaciju ovakvog projekta potrebna su znanja iz mnogih domena, kako 
�–�‡�Š�•�‹�«�•�‡���’�”�‹�”�‘�†�‡���–�ƒ�•�‘���‹���—�•�Œ�‡�–�•�‹�«�•�‡�ä 
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���ƒ���‡�–�ƒ�• 
 
���� �‘�˜�‘�•�� �”�ƒ�†�—�� �‘�’�‹�•�ƒ�•�� �Œ�‡�� �’�”�‘�…�‡�•�� �‹�œ�”�ƒ�†�‡�� �’�”�‘�–�‘�–�‹�’�ƒ�� �–�”�‘�†�‹�•�‡�•�œ�‹�‘�•�ƒ�Ž�•�‡�� �”�ƒ�«�—�•�ƒ�Ž�•�‡��
igre u programskom alatu Unity. Kreirane su tri razine. Na svakoj razini je 
�’�‘�–�”�‡�„�•�‘���”�‹�Œ�‡�æ�‹�–�‹���œ�ƒ�‰�‘�•�‡�–�•�—���•�ƒ�•�‘���„�‹���•�‡���’�”�‡�æ�Ž�‘���•�ƒ���‹�†�—�©�—���”�ƒ�œ�‹�•�—�ä�����˜�‡���œ�ƒ�‰�‘�•�‡�–�•�‡���•�—��
�’�‘�˜�‡�œ�ƒ�•�‡���•�‘���‘�’�‡�–���•�’�‡�…�‹�ˆ�‹�«�•�‡.  
 
���Ž�Œ�—�«�•�‡���”�‹�Œ�‡�«�‹�ã���”�ƒ�«�—�•�ƒ�Ž�•�ƒ���‹�‰�”�ƒ�á���‹�‰�”�ƒ���œ�ƒ�‰�‘�•�‡�–�•�‡�á�����•�‹�–�›�á�����S���á���’�”�‘�‰�”�ƒ�•�‹�”�ƒ�•�Œ�‡ 
 
Uvod 
 
���”�‡�‹�”�ƒ�•�ƒ�� �‹�‰�”�ƒ�� �—�� �•�•�Ž�‘�’�—�� �‘�˜�‘�‰�� �”�ƒ�†�ƒ�� �‹�•�•�’�‹�”�‹�”�ƒ�•�ƒ�� �Œ�‡�� �•�Ž�‹�«�•�‹�•�� �•�‘�•�‡�”�…�‹�Œ�ƒ�Ž�•�‘��
�—�•�’�Œ�‡�æ�•�‹�•�� �”�ƒ�«�—�•�ƒ�Ž�•�‹�•�� �‹�‰�”�ƒ�•�ƒ�� �‹�œ�� ���ƒ�•�”�ƒ�� �‹�‰�ƒ�”�ƒ�� �œ�ƒ�‰�‘�•�‡�–�•�‹�� ���‡�•�‰�ä��puzzle games). 
�
�Ž�ƒ�˜�•�‹�� �’�”�‡�†�•�–�ƒ�˜�•�‹�…�‹�� �”�ƒ�«�—�•�ƒ�Ž�•�‹�Š�� �‹�‰�ƒ�”�ƒ�� �‘�˜�‡�� �•�ƒ�–�‡�‰�‘�”�‹�Œ�‡�� �•�—��The Talost Principle 
�Š�”�˜�ƒ�–�•�•�‘�‰�� �–�‹�•�ƒ�� �œ�ƒ�� �”�ƒ�œ�˜�‘�Œ�� �”�ƒ�«�—�•�ƒ�Ž�•�‹�Š�� �‹�‰�ƒ�”�ƒ��Croteam [5], Portal i Portal 2 
�ƒ�•�‡�”�‹�«�•�‡���•�‘�•�’�ƒ�•�‹�Œ�‡��Valve [3], Limbo [1], Braid, World of Goo, Grim Fandango i 
druge [4]. 
 
���‘�”�‹�æ�–�‡�•�‹�� �ƒ�Ž�ƒ�–�‹�� �œ�ƒ�� �”�ƒ�œ�˜�‘�Œ�� �’�”�‘�–�‘�–�‹�’�ƒ�� �•�’�‘�•�‡�•�—�–�‡�� �”�ƒ�«�—�•�ƒ�Ž�•�‡�� �‹�‰�”�‡�� �•�—�� �’�”�‘�‰�”�ƒ�•�•�•�‹��
�ƒ�Ž�ƒ�–�‹�����•�‹�–�›���‹�����‹�•�—�ƒ�Ž�����–�—�†�‹�‘�ä�����•�‹�–�›���Œ�‡���•�‘�©�ƒ�•���ƒ�Ž�ƒ�–���•�‘�Œ�‹���•�—�†�‹���’�‘�†�”�æ�•�—���œ�ƒ���”�ƒ�œ�˜�‘�Œ���t���á��
�u���� �‹�‰�ƒ�”�ƒ�� �•�ƒ�‘�� �‹�� �‹�‰�ƒ�”�ƒ�� �˜�‹�”�–�—�ƒ�Ž�•�‡�� �•�–�˜�ƒ�”�•�‘�•�–�‹�ä�� ���ƒ�•�‘�¯�‡�”�� �•�‡�� �•�‘�”�‹�•�–�‹�� �œ�ƒ�� �˜�‹�œ�—�ƒ�Ž�‹�œ�ƒ�…�‹�Œ�—��
proizvoda, animiranje, izradu filmova i sl. [6]. Visual Studio je razvojno 
�‘�•�”�—���‡�•�Œ�‡���œ�ƒ���‹�œ�”�ƒ�†�—���•�–�‘�Ž�•�‹�Š�á���•�‘�„�‹�Ž�•�‹�Š���‹���™�‡�„���ƒ�’�Ž�‹�•�ƒ�…�‹�Œ�ƒ���‹���•�‡�”�˜�‹�•�ƒ�����t���ä 
 
Dizajn kreirane igre  
 
���‹�Ž�Œ�� �•�”�‡�‹�”�ƒ�•�‡�� �‹�‰�”�‡�� �Œ�‡�� �Ž�‘�‰�‹�«�•�‘�� �”�Œ�‡�æ�ƒ�˜�ƒ�•�Œ�‡�� �œ�ƒ�‰�‘�•�‡�–�•�‹�ä�� ���˜�ƒ�•�ƒ�� �”�ƒ�œ�‹�•�ƒ�� �‹�‰�”�‡�� �•�‡�� �–�‡�•�‡�Ž�Œ�‹��
�•�ƒ���Œ�‡�†�•�‘�•���•�’�‡�…�‹�ˆ�‹�«�•�‘�•���Ž�‘�‰�‹�«�•�‘�•���’�”�‘�„�Ž�‡�•�—���•�‘�Œ�‡�‰���‹�‰�”�ƒ�«���•�‘�”�ƒ���•�ƒ�˜�Ž�ƒ�†�ƒ�–�‹���•�ƒ�•�‘���„�‹��
�•�ƒ�’�”�‡�†�‘�˜�ƒ�‘�� �•�ƒ�� �‹�†�—�©�—�� �”�ƒ�œ�‹�•�—�ä�� ���ƒ�•�‘�•�� �—�•�’�Œ�‡�æ�•�‘�‰�� �•�ƒ�˜�Ž�ƒ�†�ƒ�˜�ƒ�•�Œ�ƒ�� �œ�ƒ�‰�‘�•�‡�–�•�‡�á�� �‹�‰�”�ƒ�«��
�•�ƒ�� �•�˜�ƒ�•�‘�Œ�� �”�ƒ�œ�‹�•�‹�� �’�”�‘�•�ƒ�Ž�ƒ�œ�‹�� �•�Ž�Œ�—�«�� �’�—�–�‡�•�� �•�‘�Œ�‡�‰�� �‘�–�•�Ž�Œ�—�«�ƒ�˜�ƒ�� �‰�Ž�ƒ�˜�•�ƒ�� �˜�”�ƒ�–�ƒ�� �•�‘�Œ�ƒ�� �‰�ƒ��
�˜�‘�†�‡���•�ƒ���‹�†�—�©�—���”�ƒ�œ�‹�•�—�ä 
 
Mehanike kretanja su standardne za igre u trodimenzionalnom prostoru: 
�•�”�‡�–�ƒ�•�Œ�‡�� �‹�‰�”�ƒ�«�ƒ�� �•�‡�� �˜�”�æ�‹�� �’�”�‹�–�‹�•�•�‘�•�� �•�ƒ�� �–�‹�’�•�‡�� ���á�� ���á�� ���� �‹�� ���� �†�‘�•�� �•�‡�� �‹�‰�”�ƒ�«�� �”�‘�–�‹�”�ƒ��
�•�‘�”�‹�•�–�‡�©�‹���•�‹�æ���•�ƒ�‘���—�Ž�ƒ�œ�•�—���Œ�‡�†�‹�•�‹�…�—�ä�����•�‹�•���•�‡�Š�ƒ�•�‹�•�‡���•�”�‡�–�ƒ�•�Œ�ƒ�á���‹�‰�”�ƒ�«���‹�•�ƒ���Œ�‘�æ���•�‡�•�‡��
�•�‘�‰�—�©�•�‘�•�–�‹�ä�����Ž�‹�•�‘�•���Ž�‹�Œ�‡�˜�‡���–�‹�’�•�‡���•�‹�æ�ƒ���‹�‰�”�ƒ�«���•�‘���‡���’�‘�•�—�’�‹�–�‹���‹���•�‘�•�‹�–�‹���‹�•�–�‡�”�ƒ�•�–�‹�˜�•�‡��
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pre�†�•�‡�–�‡���•�‘�Œ�‡���‘�–�’�—�æ�–�ƒ�•�Œ�‡�•���Ž�‹�Œ�‡�˜�‡���–�‹�’�•�‡���•�‹�æ�ƒ���•�‘���‡���‹�•�’�—�•�–�‹�–�‹�ä�����Ž�‹�•�‘�•�� �•�ƒ���†�‡�•�•�—��
�–�‹�’�•�—���•�‹�æ�ƒ���‹�‰�”�ƒ�«���•�‘���‡���’�”�‡�†�•�‡�–���‘�†�„�ƒ�…�‹�–�‹���‘�†���•�‡�„�‡���—���’�”�‘�•�–�‘�”�����—���•�Ž�—�«�ƒ�Œ�—���†�ƒ���‹�•�ƒ���÷�—��
�”�—�•�ƒ�•�ƒ�ò�� �’�”�‡�†�•�‡�–���ä�� ���•�‹�•�� �–�‘�‰�ƒ�á�� �’�”�‹�–�‹�•�•�‘�•�� �•�ƒ�� �–�‹�’�•�—�� �÷���ò�� �‹�‰�”�ƒ�«�� �•�‘���‡�� �’�‘�•�—�’�‹�–�‹��
interaktivne objekte dok s tipkom �÷�	�ò�� �‘�–�˜�ƒ�”�ƒ�� �‰�Ž�ƒ�˜�•�ƒ�� �˜�”�ƒ�–�ƒ�ä�� ���‘�•�‡�„�•�‡�� �–�‹�’�•�‡�� �•�—��
�–�‹�’�•�ƒ���÷���ò���•�‘�Œ�ƒ���‹�‰�”�ƒ�«�—���†�ƒ�Œ�‡���‘�†�”�‡�¯�‡�•�—���’�‘�•�‘�©���•�ƒ�•�‘���„�‹���•�ƒ�˜�Ž�ƒ�†�ƒ�‘���‘�†�”�‡�¯�‡�•�—���”�ƒ�œ�‹�•�—��
�–�‡���–�‹�’�•�ƒ���÷���ò���•���•�‘�Œ�‘�•���‹�‰�”�ƒ�«���•�‘���‡���”�‡�•�‡�–�‹�”�ƒ�–�‹���–�”�‡�•�—�–�•�—���”�ƒ�œ�‹�•�—���•�ƒ���•�‘�Œ�‘�Œ���•�‡���•�ƒ�Ž�ƒ�œ�‹���•�ƒ��
�’�‘�«�‡�–�•�‹���’�‘�Ž�‘���ƒ�Œ���—���•�Ž�—�«�ƒ�Œ�—���†�ƒ���Œ�‡���†�‘�æ�ƒ�‘���—���•�‡�•�‹���•�‡���‡�Ž�Œ�‡�•�‹���’�‘�Ž�‘���ƒ�Œ���•�ƒ���”�ƒ�œ�‹�•�‹�ä�� 
 
���”�‹�Ž�‹�•�‘�•���’�‘�•�”�‡�–�ƒ�•�Œ�ƒ���•�”�‡�‹�”�ƒ�•�‡���‹�‰�”�‡���‹�‰�”�ƒ�«���’�”�˜�‘���†�‘�Ž�ƒ�œ�‹���—���‰�Ž�ƒ�˜�•�‹�� �‹�œ�„�‘�”�•�‹�•���‰�†�Œ�‡���•�—��
�•�‡�� �•�—�†�‡�� �«�‡�–�‹�”�‹�� �‘�’�…�‹�Œ�‡�ã�� �‹�‰�”�ƒ�•�Œ�‡�� �‹�‰�”�‡�á�� �’�‘�•�–�ƒ�˜�•�‡�� �‹�‰�”�‡�á�� �’�‘�•�‘�©�� �‹�� �‹�œ�Ž�ƒ�œ�� �‹�œ�� �‹�‰�”�‡�ä�� ����
�’�‘�•�–�ƒ�˜�•�ƒ�•�ƒ�� �‹�‰�”�‡�� �‹�‰�”�ƒ�«�� �•�‘���‡�� �—�’�”�ƒ�˜�Ž�Œ�ƒ�–�‹�� �‰�Ž�ƒ�•�•�‘�©�‘�•�� �œ�˜�—�•�ƒ�� �–�‡�� �’�‘�•�–�ƒ�˜�Ž�Œ�ƒ�–�‹��
�‘�†�”�‡�¯�‡�•�‡���’�‘�•�–�ƒ�˜�•�‡���˜�‡�œ�ƒ�•�‡���—�œ���˜�‹�œ�—�ƒ�Ž�•�‹���’�”�‹�•�ƒ�œ���‹�‰�”�‡�ä�����—���•�—���–�ƒ�•�‘�¯�‡�”���‹�‰�”�ƒ�«�—���—�’�—�–�‡��
�‘�� �•�‘�•�–�”�‘�Ž�ƒ�•�ƒ�� �‹�‰�”�‡�ä�� ���‘�•�‘�©�� �•�Ž�—���‹�� �œ�ƒ�� �†�ƒ�˜�ƒ�•�Œ�‡�� �‘�•�•�‘�˜�•�‹�Š�� �‹�•�ˆ�‘�”�•�ƒ�…�‹�Œ�ƒ�� �‹�‰�”�ƒ�«�—�� �•�ƒ�•�‘��
igrati igru. 
 

 
Slika br. 9: Postavke igre 

 
Dizajn nivoa i zagonetki  
 
���”�˜�ƒ���”�ƒ�œ�‹�•�ƒ���‹�‰�”�ƒ�«�ƒ��stavlja u prostoriju u kojoj se nalazi pet kutija, dvoja vrata i 
�Œ�‡�†�ƒ�•�� �‰�—�•�„�� �•�‘�Œ�‹�� �‹�‰�”�ƒ�«�� �•�‘���‡�� �•�–�‹�•�•�—�–�‹�ä�� ���‘�•�� �•�—�� �˜�”�ƒ�–�ƒ�� �œ�ƒ�–�˜�‘�”�‡�•�ƒ�� �‹�Ž�‹�� �—�� �’�”�‘�…�‡�•�—��
zatvaranja, gumb svijetli crvenom bojom a dok su otvorena ili u procesu 
otvaranja, gumb svijetli zelenom bojom. Iza z�ƒ�–�˜�‘�”�‡�•�‹�Š���˜�”�ƒ�–�ƒ���•�‡���•�ƒ�Ž�ƒ�œ�‹���•�Ž�Œ�—�«���œ�ƒ��
�‘�–�˜�ƒ�”�ƒ�•�Œ�‡���˜�”�ƒ�–�ƒ���•�‘�Œ�ƒ���˜�‘�†�‡���•�ƒ���‹�†�—�©�—���”�ƒ�œ�‹�•�—�ä�����–�˜�ƒ�”�ƒ�•�Œ�‡�•���˜�”�ƒ�–�ƒ���‹�‰�”�ƒ�«���•�‘���‡���—�©�‹���—��
�’�”�‘�•�–�‘�”�‹�Œ�—���•�� �•�Ž�Œ�—�«�‡�•���‹�� �’�‘�•�—�’�‹�–�‹�� �‰�ƒ���•�‘�� �•�‡�©�‡���•�–�‹�©�‹���‹�œ�ƒ�©�‹�� �˜�ƒ�•�ä�����•�‘�� �•�‡���–�‘�� �†�‡�•�‹�á���‹�‰�”�ƒ�«��
�•�‘�”�ƒ�� �”�‡�•�‡�–�‹�”�ƒ�–�‹�� �•�–�ƒ�•�Œ�‡�� �”�ƒ�œ�‹�•�‡�� �‹�� �•�”�‡�•�—�–�‹�� �‹�œ�� �’�‘�«�‡�–�•�ƒ�ä�� ���ƒ�•�‘�� �„�‹�� �•�ƒvladao ovu 
�œ�ƒ�‰�‘�•�‡�–�•�—���‹�‰�”�ƒ�«���•�‡���•�‘�”�ƒ���†�‘�•�Œ�‡�–�‹�–�‹���’�‘�†�•�‡�–�•�—�–�‹���•�—�–�‹�Œ�‡���‹�•�’�‘�†���˜�”�ƒ�–�ƒ���•�ƒ�•�‘���•�‡���‘�•�ƒ���•�‡��
�„�‹�� �•�‘�‰�Ž�ƒ�� �œ�ƒ�–�˜�‘�”�‹�–�‹�� �†�‘�� �•�”�ƒ�Œ�ƒ�ä�����ƒ�†�ƒ�� �•�‘���‡���•�‡�•�•�‡�–�ƒ�•�‘�� �’�‘�•�—�’�‹�–�‹�� �•�Ž�Œ�—�«�� �–�‡�� �‘�–�•�Ž�Œ�—�«�ƒ�–�‹��
�‰�Ž�ƒ�˜�•�ƒ���˜�”�ƒ�–�ƒ���‹���œ�ƒ�˜�”�æ�‹�–�‹���•�‹�˜�‘�ä 
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Slika br. 10: Prva razina igre 

 
Na drugoj razini se u prostoriji nalazi deset kutija, dvije platforme i dvoja 
�˜�”�ƒ�–�ƒ�ä�����’�‡�…�‹�ˆ�‹�«�•�‘�•�–���‘�˜�‡���”�ƒ�œ�‹�•�‡���Œ�‡���–�ƒ���æ�–�‘���•�‡���˜�”�ƒ�–�ƒ���‹�œ�ƒ���•�‘�Œ�‹�Š���•�‡���•�ƒ�Ž�ƒ�œ�‹���•�Ž�Œ�—�«���‘�–�˜�ƒ�”�ƒ�Œ�—��
�’�‘�•�‘�©�—���’�Ž�ƒ�–�ˆ�‘�”�•�‹���•�‘�Œ�‡���”�‡�ƒ�‰�‹�”�ƒ�Œ�—���•�ƒ���•�ƒ�•�—�ä����‘�æ���Œ�‡�†�ƒ�•���†�‡�–�ƒ�Ž�Œ���Œ�‡���†�ƒ���•�˜�‡���•�—�–�‹�Œ�‡���•�‹�•�—��
iste mase. ���ƒ�•�‘�� �„�‹�� �•�ƒ�˜�Ž�ƒ�†�ƒ�‘�� �‘�˜�ƒ�Œ�� �’�”�‘�„�Ž�‡�•�á�� �‹�‰�”�ƒ�«�� �•�‘�”�ƒ�� �”�ƒ�•�’�‘�”�‡�†�‹�–�‹�� �†�‘�•�–�—�’�•�‡��
�•�—�–�‹�Œ�‡���•�ƒ���’�Ž�ƒ�–�ˆ�‘�”�•�‡���—���–�ƒ�•�˜�‘�•���‘�•�Œ�‡�”�—���†�ƒ���•�‘���‡���’�”�‘�©�‹���—���’�”�‘�•�–�‘�”�‹�Œ�—���†�‘���•�Ž�Œ�—�«�ƒ�ä 
 

 
Slika br. 11: Druga razina igre 

 
���ƒ���–�”�‡�©�‘�Œ���”�ƒ�œ�‹�•�‹���‹�‰�”�ƒ�«���•�‡���•�ƒ�Ž�ƒ�œ�‹���—���˜�‡�Ž�‹�•�‘�Œ���’�”�‘�•�–�‘�”�‹�Œ�‹���—��kojoj se nalaze dvoja vrata, 
�‘�•�ƒ�•���’�Ž�ƒ�–�ˆ�‘�”�•�‹���—���”�ƒ�œ�Ž�‹�«�‹�–�‹�•���„�‘�Œ�ƒ�•�ƒ�������—�–�ƒ�á���•�ƒ�”�ƒ�•�«�ƒ�•�–�ƒ�á���…�”�˜�‡�•�ƒ�á���Ž�Œ�—�„�‹�«�ƒ�•�–a, plava, 
zelena i dvije crne) �–�‡���–�”�‹���‰�—�•�„�ƒ�������—�–�‹�á���…�”�˜�‡�•�‹���‹���’�Ž�ƒ�˜�‹���ä�����”�‹�–�‹�•�•�‘�•���•�ƒ���‰�—�•�„�‡�á���‹�‰�”�ƒ�«��
dobiva kutiju u boji gumba koji je pritisnuo. Kako bi savladao �”�ƒ�œ�‹�•�—�á�� �‹�‰�”�ƒ�«��
�•�‘�”�ƒ���•�ƒ���’�Ž�ƒ�–�ˆ�‘�”�•�‡���—���„�‘�Œ�ƒ�•�ƒ���’�‘�•�–�ƒ�˜�‹�–�‹���•�—�–�‹�Œ�—���–�‡���‹�•�–�‡���„�‘�Œ�‡�ä�����‘���‹�‰�”�ƒ�«���•�‡�•�ƒ���•�—�–�‹�Œ�—��
�•�‘�Œ�ƒ���Œ�‡���•�ƒ�”�ƒ�•�«�ƒ�•�–�‡�á���œ�‡�Ž�‡�•�‡���‹���Ž�Œ�—�„�‹�«�ƒ�•�–�‡���„�‘�Œ�‡�ä�����ƒ�•�‘���„�‹���†�‘�„�‹�‘���•�—�–�‹�Œ�‡���–�‹�Š���„�‘�Œ�ƒ�á���‹�‰�”�ƒ�«��
�•�‘�”�ƒ���•�ƒ���…�”�•�‡���’�Ž�ƒ�–�ˆ�‘�”�•�‡���’�‘�•�–�ƒ�˜�‹�–�‹���†�˜�‹�Œ�‡���•�—�–�‹�Œ�‡���ƒ���‘�•�‘���æ�–�‘���©�‡���†�‘�„�‹�–�‹���Œ�‡���„�‘�Œ�—���•�‘�Œ�ƒ��je 
�•�‘�•�„�‹�•�ƒ�…�‹�Œ�ƒ�� �„�‘�Œ�ƒ�� �†�˜�‹�Œ�‡�� �•�—�–�‹�Œ�‡�� �•�ƒ�� �…�”�•�‹�•�� �’�Ž�ƒ�–�ˆ�‘�”�•�ƒ�•�ƒ�ä�� ���ƒ�� �–�ƒ�Œ�� �•�ƒ�«�‹�•�á�� �’�”�‹�•�Œ�‡�”�‹�…�‡�á��
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�œ�‡�Ž�‡�•�—���•�—�–�‹�Œ�—���•�‘���‡���†�‘�„�‹�–�‹���’�‘�•�–�ƒ�˜�Ž�Œ�ƒ�•�Œ�‡�•�����—�–�‡���‹���’�Ž�ƒ�˜�‡���•�—�–�‹�Œ�‡���•�ƒ���…�”�•�‡���’�Ž�ƒ�–�ˆ�‘�”�•�‡�ä��
���ƒ�•�‘�•���æ�–�‘���‹�‰�”�ƒ�«���”�‹�Œ�‡�æ�‹���œ�ƒ�‰�‘�•�‡�–�•�—���•���’�Ž�ƒ�–�ˆ�‘�”�•�ƒ�•�ƒ�á���‘�–�˜�ƒ�”�ƒ�Œ�—���•�‡���˜�”�ƒ�–�‡���’�”�‘�•�–�‘�”�‹�Œ�‡���•��
�•�Ž�Œ�—�«�‡�•���‹���‹�‰�”�ƒ�«���•�‘���‡���‹�©�‹���•�ƒ���•�Ž�Œ�‡�†�‡�©�—���”�ƒ�œ�‹�•�—�ä 
 

 
Slika br. 12�ã�����”�‡�©�ƒ���”�ƒ�œ�‹�•�ƒ���‹�‰�”�‡ 

 
�,�‡�–�˜�”�–�ƒ�� �”�ƒ�œ�‹�•�ƒ�� �Œ�‡�� �•�ƒ�Œ�•�‘�•�’�Ž�‡�•�•�•�‹�Œ�ƒ�� �‹�� �•�ƒ�†�”���‹�� �•�•�‘�æ�–�˜�‘�� �‹�•�–�‡�”�ƒ�•�–�‹�˜�•�‹�Š�� �‡�Ž�‡�•�‡�•�ƒ�–�ƒ�ã��
�–�”�‘�Œ�ƒ�� �˜�”�ƒ�–�ƒ�á�� �†�˜�ƒ�•�ƒ�‡�•�–�� �•�—�–�‹�Œ�ƒ�á�� �†�˜�ƒ�•�ƒ�‡�•�–�� �’�Ž�ƒ�–�ˆ�‘�”�•�‹�á�� �†�˜�ƒ�� �‰�—�•�ƒ�� �‹�� �†�‡�•�‡�–�� �’�‘�•�‹�«�•�‹�Š��
platformi. S dva �‹�•�–�‡�”�ƒ�•�–�‹�˜�•�ƒ�� �‰�—�•�„�ƒ�� �‹�‰�”�ƒ�«�� �’�‘�•�‹�«�‡�� �’�Ž�ƒ�–�ˆ�‘�”�•�‡�� �•�‘�Œ�‡�� �•�‡�� �•�ƒ�Ž�ƒ�œ�‡��
�‹�œ�•�ƒ�†�� �’�”�‘�˜�ƒ�Ž�‹�Œ�‡�ä�� ���ƒ�•�‘�¯�‡�”�á�� �•�� �•�—�–�‹�Œ�ƒ�•�ƒ�� �‹�� �’�Ž�ƒ�–�ˆ�‘�”�•�ƒ�•�ƒ�� �•�‘�Œ�‡�� �•�‡�� �•�ƒ�Ž�ƒ�œ�‡�� �•�ƒ�� �’�‘�†�—��
�•�‘���‡�� �‘�†�”�‡�¯�‡�•�‡�� �’�‘�•�‹�«�•�‡�� �’�Ž�ƒ�–�ˆ�‘�”�•�‡�� �„�Ž�‘�•�‹�”�ƒ�–�‹�� �•�ƒ�•�‘�� �•�‡�� �‘�•�‡�� �•�‡�� �„�‹�� �’�‘�•�‹�…�ƒ�Ž�‡�ä�� ���‹�Ž�Œ��
�‘�˜�‡�� �”�ƒ�œ�‹�•�‡�� �Œ�‡�� �’�‘�•�ƒ�•�•�—�–�‹�� �•�˜�‡�� �’�‘�•�‹�«�•�‡�� �’�Ž�ƒ�–�ˆ�‘�”�•�‡�� �–�ƒ�•o da kreiraju put preko 
�’�”�‘�˜�ƒ�Ž�‹�Œ�‡�� �•�ƒ�� �†�”�—�‰�—�� �•�–�”�ƒ�•�—�ä�� ��‡�†�•�‘�•�� �•�ƒ�†�ƒ�� �‹�‰�”�ƒ�«�� �’�”�‡�¯�‡�� �•�ƒ�� �†�”�—�‰�—�� �•�–�”�ƒ�•�—�á�� �–�”�‡�„�ƒ��
�ƒ�•�–�‹�˜�‹�”�ƒ�–�‹�� �’�Ž�ƒ�–�ˆ�‘�”�•�—�� �•�‘�Œ�ƒ�� �‘�–�•�Ž�Œ�—�«�ƒ�˜�ƒ�� �’�”�‘�•�–�‘�”�‹�Œ�—�� �†�‘�� �•�Ž�Œ�—�«�ƒ�ä�� ���ƒ�–�‹�•�� �Œ�‡�� �‘�’�‡�–��
�’�‘�–�”�‡�„�•�‘���’�‘�•�‹�«�•�‡���’�Ž�ƒ�–�ˆ�‘�”�•�‡���–�ƒ�•�‘���’�‘�”�‡�†�ƒ�–�‹���•�ƒ�•�‘���„�‹���‹�‰�”�ƒ�«���•�‘�‰�ƒ�‘���’�‘�•�—�’�‹�–�‹���•�Ž�Œ�—�«�ä��
���‘�•�ƒ�«�•�‘�á �’�‘�–�”�‡�„�•�‘���Œ�‡���ˆ�‘�”�•�‹�”�ƒ�–�‹���•�‘�˜�‹���•�‹�œ���’�‘�•�‹�«�•�‹�Š���’�Ž�ƒ�–�ˆ�‘�”�•�‹���•�ƒ�•�‘���„�‹���•�‡���‹�œ�ƒ�æ�Ž�‘���‹�œ��
razine van. 
 

 
Slika br. 13�ã���,�‡�–�˜�”�–�ƒ���”�ƒ�œ�‹�•�ƒ���‹�‰�”�‡ 
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���•�’�Ž�‡�•�‡�•�–�ƒ�…�‹�Œ�ƒ���‘�†�”�‡�¯�‡�•�‹�Š���•�‡�Š�ƒ�•�‹�•�ƒ 
 
�����•�ƒ�•�–�ƒ�˜�•�—���©�‡���„�‹�–�‹���•�’�‘�•�‡�•�—�–�‡���‘�†�”�‡�¯�‡�•�‡���•�‡�Š�ƒ�•�‹�•�‡���•�”�‡�‹�”�ƒ�•�‡���‹�‰�”�‡���–�‡���•�ƒ�•�‘���•�—���‘�•�‡��
�‹�•�’�Ž�‡�•�‡�•�–�‹�”�ƒ�•�‡���—���’�”�‘�‰�”�ƒ�•�•�•�‘�•���ƒ�Ž�ƒ�–�—�����•�‹�–�›�ä�����‘�•�‘�©���’�”�‹�Ž�‹�•�‘�•���’�‹�•�ƒ�•�Œ�ƒ���•�•�”�‹�’�–�‹���œ�ƒ��
�ˆ�—�•�•�…�‹�‘�•�ƒ�Ž�•�‘�•�–�� �‘�˜�‡�� �‹�‰�”�‡�� �’�”�‘�•�ƒ�¯�‡�•�ƒ�� �Œ�‡�� �•�ƒ��YouTube kanalima korisnika 
Holistic3d [9] i Blackeys [8] te na s�Ž�—���„�‡�•�‹�•���•�–�”�ƒ�•�‹�…�ƒ�•�ƒ�����•�‹�–�›���ƒ�Ž�ƒ�–�ƒ�����y���ä 
 
���Ž�Œ�‡�†�‡�©�‹�� �’�”�‘�‰�”�ƒ�•�•�•�‹�� �•�‘�†�� �Œ�‡�� �•�‘�†�� �•�Ž�ƒ�•�‡��IgracKontrole.cs koji je odgovoran za 
�•�”�‡�–�ƒ�•�Œ�‡���‹�‰�”�ƒ�«�ƒ�ã 
 
void FixedUpdate() { 
    pomakHorizontalno = Input.GetAxis("Horizontal" ); 
    pomakVertikalno = Input.GetAxis("Vertical"); 
    if (Uzemljen() && Input.GetKeyDown(KeyCode.Space)) { 
        rbIgrac.AddForce(Vector3.up * snagaSkoka, ForceMode.Impulse);} 
    if (Input.GetKey("left ctrl" ))  brzina = 10.0f; 
    else { brzina = 6.0f;} 
 
    Vector3 pomak = new Vector3(pomakHorizontalno, 0.0f, pomakVertikalno); 
    rbIgrac.transform.Translate(pomak * brzina * Time.deltaTime); 
    if (Input.GetKeyDown("escape")){  
        Cursor.lockState = CursorLockMode.None; 
        SceneManager.LoadScene(0);} 
    if (Input.GetKeyDown(KeyCode.R)){ 
        ResetirajLevel();} 
    if (Input.GetKeyDown(KeyCode.H)){ 
        StartCoroutine(PrikaziPoruku());}  
} 
 
U nastavku je prikazan programski kod klase IgracMis.cs �‹���•�Ž�—���‹���œ�ƒ���—�’�”�ƒ�˜�Ž�Œ�ƒ�•�Œ�‡��
kamerom: 
 
void Update(){ 
    var promjenaMisa = new Vector2(Input.GetAxisRaw("Mouse X"),      
                       Input.GetAxisRaw("Mouse Y")); 
    promjenaMisa = Vector2.Scale(promjenaMisa, new Vector2(osjetljivost *      
                   glatkoca, osjetljivost * glatkoca)); 
    glatkiPomak.x = Mathf.Lerp(glatkiPomak.x, promjenaMisa.x, 1f /  
                    glatkoca); 
    glatkiPomak.y = Mathf.Lerp(glatkiPomak.y, promjenaMisa.y, 1f /  
                    glatkoca); 
    pomakMisa += glatkiPomak; 
    pomakMisa.y = Mathf.Clamp(pomakMisa.y, -90f, 90f); 
    transform.localRotation = Quaternion.AngleAxis(-pomakMisa.y,      
                              Vector3.right); 
    Igrac.transform.localRotation = Quaternion.AngleAxis(pomakMisa.x,      
                                    Igrac.transform.up); 
} 
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�����ƒ�•�‘���œ�ƒ�†�•�Œ�‹���†�‹�‘�á���†�ƒ�•���Œ�‡���’�”�‹�•�Œ�‡�”���‹�•�–�‡�”�ƒ�•�…�‹�Œ�‡���•���‘�•�‘�Ž�‹�•�‘�•�á���–�‘�«�•�‹�Œ�‡���•�‘�†���•�‘�Œ�‹���’�”�‹�’�ƒ�†�ƒ��
klasi VrataLevel.cs �‹�� �•�Ž�—���‹�� �œ�ƒ�� �‘�–�˜�ƒ�”�ƒ�•�Œ�‡�� �‰�Ž�ƒ�˜�•�‹�Š�� �˜�”�ƒ�–�ƒ�� �•�ƒ�†�ƒ�� �•�—�� �’�‘�–�”�‡�„�•�‹�� �—�˜�Œ�‡�–�‹��
ispunjeni: 
 
private void OnTriggerStay(Collider kolizija) { 
    if (kolizija.gameObject.tag == "Igrac" && Input.GetKeyDown(KeyCode.F)  
       && igrac.GetComponent<IgracKontrole>().imaKljuc.isOn &&  
       desnoKriloOtvoreno == false && lijevoKriloOtvoreno == false){ 
           OtvoriVrata();}  
} 
 
���ƒ�•�Ž�Œ�—�«�ƒ�• 
 
�����‘�„�œ�‹�”�‘�•���•�ƒ���•�–�”�‡�Ž�‘�˜�‹�–���”�ƒ�œ�˜�‘�Œ���”�ƒ�«�—�•�ƒ�Ž�•�‡���–�‡�Š�•�‘�Ž�‘�‰�‹�Œ�‡�á���‹�‰�”�ƒ�©�‹�Š���•�‘�•�œ�‘�Ž�ƒ���‹���•�‘�„�‹�Ž�•�‹�Š��
�—�”�‡�¯�ƒ�Œ�ƒ�á�� �•�˜�‡�� �Œ�‡�� �˜�‡�©�ƒ�� �’�‘�–�”�‡�„�ƒ�� �œ�ƒ�� �”�ƒ�«�—�•�ƒ�Ž�•�‹�•�� �‹�‰�”�ƒ�•�ƒ�� �•�ƒ�‘�� �•�”�‡�†�•�–�˜�‘�•�� �œ�ƒ�„�ƒ�˜�‡�ä��
���’�”�ƒ�˜�‘�� �œ�„�‘�‰�� �–�‘�‰�ƒ�� �Œ�‡�� �‹�•�†�—�•�–�”�‹�Œ�ƒ�� �”�ƒ�«�—�•�ƒ�Ž�•�‹�Š�� �‹�‰�ƒ�”�ƒ�� �Œ�‡�†�•�ƒ�� �‘�†�� �‹�•�†�—�•�–�”�‹�Œ�ƒ�� �•��
�’�‘�•�ƒ�Œ�˜�‡�©�‹�•�� �”�ƒ�•�–�‘�•�� �‹�œ�� �‰�‘�†�‹�•�‡�� �—�� �‰�‘�†�‹�•�—�ä�� ���•�‹�–�›�� �•�ƒ�‘�� �’�”�‘�‰�”�ƒ�•�•�•�‹�� �ƒ�Ž�ƒ�–�� �œ�ƒ�� �”�ƒ�œ�˜�‘�Œ��
�”�ƒ�«�—�•�ƒ�Ž�•�‹�Š�� �‹�‰�ƒ�”�ƒ�� �—�˜�‡�Ž�‹�•�‡�� �‘�Ž�ƒ�•�æ�ƒ�˜�ƒ�� �’�”�‘�…�‡�•�� �‹�œ�”�ƒ�†�‡�� �‹�� �•�—�†�‹�� �†�‘�„�”�—�� �’�‘�†�”�æ�•�—�� �œ�ƒ��
�”�‡�ƒ�Ž�‹�œ�ƒ�…�‹�Œ�—�����‡�Ž�Œ�‡�•�‹�Š���‹�†�‡�Œ�ƒ�ä�������‘�˜�‘�•���”�ƒ�†�—���•�”�‡�‹�”�ƒ�•���Œ�‡���’�”�‘�–�‘�–�‹�’���‹�‰�”�‡���•�ƒ���œ�ƒ�‰�‘�•�‡�–�•�ƒ�•�ƒ�ä��
���œ�ƒ�œ�‘�˜�� �—�� �‹�œ�”�ƒ�†�‹�� �‘�˜�‘�‰�� �–�‹�’�ƒ�� �‹�‰�”�‡�� �Œ�‡�� �—�� �–�‘�•�‡�� �†�ƒ�� �œ�ƒ�‰�‘�•�‡�–�•�‡�� �„�—�†�—�� �’�‘�� �–�‡���‹�•�‹�� �†�‘�„�”�‘��
balansirane kako igra ne bi �„�‹�Ž�ƒ���’�”�‡�Ž�ƒ�‰�ƒ�•�ƒ���‹�Ž�‹���’�”�‡�–�‡�æ�•�ƒ�ä 
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���ƒ���‡�–�ƒ�• 
 
���� �‘�˜�‘�•�� �”�ƒ�†�—�� �‘�’�‹�•�ƒ�•�‘�� �Œ�‡�� �•�‘�”�‹�æ�–�‡�•�Œ�‡�� �•�–�ƒ�„�Ž�ƒ�� �’�‘�•�ƒ�æ�ƒ�•�Œ�ƒ�� �—�� �•�˜�”�Š�—�� �‹�•�’�Ž�‡�•�‡�•�–�ƒ�…�‹�Œ�‡��
umjetne inteligencije �”�ƒ�«�—�•�ƒ�Ž�•�‡���‹�‰�”�‡���‹�œ���’�”�˜�‘�‰���Ž�‹�…�ƒ���—���’�”�‘�‰�”�ƒ�•�•�•�‘�•���ƒ�Ž�ƒ�–�—�����•�”�‡�ƒ�Ž��
���•�‰�‹�•�‡�� �v�ä�� ���� �”�ƒ�†�—�� �•�—�� �‘�’�‹�•�ƒ�•�‹�� �‡�Ž�‡�•�‡�•�–�‹�� �•�–�ƒ�„�Ž�ƒ�� �’�‘�•�ƒ�æ�ƒ�•�Œ�ƒ�� �•�ƒ�‘�� �‘�•�•�‘�˜�ƒ�� �ƒ�Ž�‰�‘�”�‹�–�•�ƒ��
upravljanja glavnih neprijatelja igre. 
 
���Ž�Œ�—�«�•�‡�� �”�‹�Œ�‡�«�‹�ã�� �”�ƒ�«�—�•�ƒ�Ž�•�ƒ�� �‹�‰�”�ƒ�á�� �‹�‰�”�ƒ�� �‹�œ�� �’�”�˜�‘�‰�� �Ž�‹�…�ƒ�á�� ���•�”�‡�ƒ�Ž�� ���•�‰�‹�•�‡�� �v�á�� �—�•�Œ�‡�–�•�ƒ��
intelige�•�…�‹�Œ�ƒ�á���•�–�ƒ�„�Ž�‘���’�‘�•�ƒ�æ�ƒ�•�Œ�ƒ�á���„�Ž�—�‡�’�”�‹�•�–�á�����ª�ª�á���ƒ�Ž�‰�‘�”�‹�–�•�‹ 
 
Uvod 
 
���ƒ�«�—�•�ƒ�Ž�•�‡�� �‹�‰�”�‡�� �•�—�� �•�‡�”�‹�Œ�‡�–�•�‘�� �’�‘�•�”�‡�–�ƒ�«�‹�� �–�‡�Š�•�‘�Ž�‘�æ�•�‘�‰�� �”�ƒ�œ�˜�‘�Œ�ƒ�� �”�ƒ�«�—�•�ƒ�Ž�•�‡�� �–�‡�Š�•�‘-
�Ž�‘�‰�‹�Œ�‡���ƒ���Œ�‡�†�•�ƒ�•�‘���–�ƒ�•�‘���‹���•�”�‡�†�•�–�˜�‘���œ�ƒ���†�‡�•�‘�•�•�–�”�ƒ�…�‹�Œ�—���•�‘�˜�‹�Š���•�‘�‰�—�©�•�‘�•�–�‹���•�ƒ�’�”�‡�†�•�‹�Š��
�–�‡�Š�•�‘�Ž�‘�‰�‹�Œ�ƒ�ä�� ���ƒ�Œ�«�‡�æ�©�‡�� �•�‡�� �–�‘�� �‘�†�•�‘�•�‹�� �•�ƒ�� �’�‡�”�ˆ�‘�”�•�ƒ�•�•�‡�� �‰�”�ƒ�ˆ�‹�«�•�‹�Š�� �•�ƒ�”�–�‹�…�ƒ�� �Œ�‡�”�� �•�‡��
�•�Œ�‹�Š�‘�˜�� �’�‘�–�‡�•�…�‹�Œ�ƒ�Ž�� �—�� �”�ƒ�«�—�•�ƒ�Ž�•�‹�•�� �‹�‰�”�ƒ�•�ƒ�� �•�‘���‡�� �—�˜�‹�Œ�‡�•�� �‹�•�•�‘�”�‹�•�–�‹�–�‹�� �†�‘�� �•�”�ƒ�Œ�•�Œ�‹�Š��
�‰�”�ƒ�•�‹�…�ƒ�ä�� ���†�”�‡�¯�‡�•�‹�� �•�ƒ�•�Ž�‘�˜�‹�� �”�ƒ�«�—�•�ƒ�Ž�•�‹�Š�� �‹�‰�ƒ�”�ƒ�� �•�—�� �–�ƒ�•�‘�¯�‡�”�� �„�‹�Ž�‹�� �†�‘�„�”�‹�� �’�”�‹�•�Œ�‡�”�‹��
demonstracije naprednih tehnika kreiranja agenata koji su bili pogonjeni 
umjetnom inteligencijom. Primjeri takvih igara su ���‘�•�� ���Ž�ƒ�•�…�›�ï�•�� ���’�Ž�‹�•�–�‡�”�� ���‡�Ž�Ž�ã��
Blacklist, F.E.A.R., The Last Of Us, Minecraft, Far Cry 2, Starcraft, Rocket League, 
Halo: Reach i mnoge druge [1][3]. Odlike dobro implementirane umjetne 
inteligencije u igri je da nep�”�‹�Œ�ƒ�–�‡�Ž�Œ�� �—�˜�‹�Œ�‡�•�� �”�‡�ƒ�‰�‹�”�ƒ�� �•�ƒ�� �†�”�—�‰�ƒ�«�‹�Œ�‹�� �•�ƒ�«�‹�•�á�� �†�ƒ�� �•�‡��
�’�”�‹�Ž�ƒ�‰�‘�¯�ƒ�˜�ƒ���•�‘�˜�‹�•���•�‹�–�—�ƒ�…�‹�Œ�ƒ�•�ƒ���–�‡���†�ƒ���•�‡���«�‹�•�‹���Œ�‡�†�•�‘���–�‡���‹�•�–�‡���‰�”�‡�æ�•�‡���˜�‹�æ�‡���’�—�–�ƒ�ä�����ƒ�•�‘��
se igra ���Ž�ƒ�•�…�›�ï�•�� ���’�Ž�‹�•�–�‡�”�� ���‡�Ž�Ž�ã�� ���Ž�ƒ�…�•�Ž�‹�•�–���’�”�‡�–�˜�ƒ�”�ƒ�� �—���•�–�”�ƒ�–�‡�æ�•�‘�� �•�ƒ�†�•�‡�–�ƒ�•�Œ�‡�� �’�‘�’�—�–��
�æ�ƒ�Š�ƒ�� �‰�†�Œ�‡�� �Œ�‡�� �’�‘�–�”�‡�„�•�‘�� �•�ƒ�†�•�—�†�”�‹�–�‹�� �÷�’�ƒ�•�‡�–�•�‡�ò�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�‡�� �•�‘�Œ�‹�� �æ�–�‹�–�‡�� �•�‡�•�‘��
�’�‘�†�”�—�«�Œ�‡�����t���ä�����‰�”�ƒ��The Last Of Us je kasnila s izdavanjem 5 mjeseci upravo zbog 
���‡�Ž�Œ�‡�� �†�ƒ���•�‡�� �”�ƒ�œ�˜�‹�Œ�‡�� �˜�”�Ž�‘�� �•�‘�ˆ�‹�•�–�‹�…�‹�”�ƒ�•�ƒ�� �—�•�Œ�‡�–�•�ƒ�� �‹�•�–�‡�Ž�‹�‰�‡�•�…�‹�Œ�ƒ�� �—���‹�‰�”�‹�� �•�‘�Œ�ƒ�� �„�‹�� �‹�‰�”�ƒ�«�—��
�’�”�—���‹�Ž�ƒ���˜�”�Š�—�•�•�•�‹���†�‘���‹�˜�Ž�Œ�ƒ�Œ���”�‡�ƒ�Ž�‹�•�–�‹�«�•�‘�‰���’�‘�•�ƒ�æ�ƒ�•�Œ�ƒ�����v���ä 
 
Unreal Engine 4 je besplatna i jedna od najpoznatijih razvojnih okolina za 
�”�ƒ�œ�˜�‘�Œ�� �”�ƒ�«�—�•�ƒ�Ž�•�‹�Š�� �‹�‰�ƒ�”�ƒ�� ���y���ä�� ���ƒ�œ�˜�‹�Œ�‡�•�� �Œ�‡�� �‘�†�� �•�–�”�ƒ�•�‡�� ���’�‹�…�� �
�ƒ�•�‡�•-a a zadnja 
�˜�‡�”�œ�‹�Œ�ƒ�á�� �˜�‡�”�œ�‹�Œ�ƒ�� �v�á�� �Œ�‡�� �‹�œ�ƒ�æ�Ž�ƒ�� �•�ƒ�� �–�”���‹�æ�–�‡�� �t�r�s�v�ä�� �‰�‘�†�‹�•�‡�� ���z���ä�� ���•�”�‡�ƒ�Ž�� ���•�‰�‹�•�‡�� �v�� �•�—�†�‹��
�’�‘�†�”�æ�•�—���œ�ƒ���‹�œ�”�ƒ�†�—���—�•�Œ�‡�–�•�‡���‹�•�–�‡�Ž�‹�‰�‡�•�…�‹�Œe kroz prethodno razvijene komponente 
�’�‡�”�…�‡�’�…�‹�Œ�‡�� �‹�� �•�—�•�–�ƒ�˜�ƒ�� �•�–�ƒ�„�Ž�ƒ�� �’�‘�•�ƒ�æ�ƒ�•�Œ�ƒ�� �•�‘�Œ�‹�� �•�—�� �•�‘�”�‹�æ�–�‡�•�‹�� �’�”�‹�Ž�‹�•�‘�•�� �‹�œ�”�ƒ�†�‡�� �‘�˜�‘�‰��
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rada [5][6]. Prednost Unreal Engine-a u odnosu na neke druge razvojne 
�‘�•�‘�Ž�‹�•�‡���Œ�‡���•�‘�‰�—�©�•�‘�•�–���˜�‹�œ�—�ƒ�Ž�•�‘�‰���•�•�”�‹�’�–�‹�”�ƒ�•�Œ�ƒ���’�—�–�‡�•���–�œ�˜�ä��Blueprint-ova. 
 
Umjetna inteligencija entiteta igre  
 
���”�‡�‹�”�ƒ�•�ƒ�� �‹�‰�”�ƒ�� �‹�•�’�Ž�‡�•�‡�•�–�‹�”�ƒ�� �•�Ž�ƒ�•�‹�«�•�‡�� �•�‡�Š�ƒ�•�‹�•�‡�� �‹�‰�”�‡�� �’�—�…�ƒ�•�Œ�ƒ�� �‹�œ�� �’�”�˜�‘�‰�� �Ž�‹�…�ƒ�ä��
���•�Œ�‡�–�•�ƒ���‹�•�–�‡�Ž�‹�‰�‡�•�…�‹�Œ�ƒ���’�‘�•�ƒ�æ�ƒ�•�Œ�ƒ���’�”�‘�–�‹�˜�•�‹�•�ƒ���‹�‰�”�ƒ�«�ƒ���Œ�‡���‹�•�’�Ž�‡�•�‡�•�–�‹�”�ƒ�•�ƒ���•�ƒ���•�ƒ�«�‹�•��
da protivnici patroliraju razinama igre. Proces patroliranja se sastoji od toga 
�†�ƒ�� �•�‡�� �’�”�‘�–�‹�˜�•�‹�…�‹�� �•�”�‡�©�—�� �—�� �•�‡�•�‘�•�� �œ�ƒ�†�ƒ�•�‘�•�� �’�‘�†�”�—�«�Œ�—�� �–�‡�� �—�� �–�‘�•�� �’�”�‘�…�‡�•�—�� �•�‘�‰�—��
�†�‡�–�‡�•�–�‹�”�ƒ�–�‹�� �‹�‰�”�ƒ�«�ƒ�� �˜�‹�œ�—�ƒ�Ž�•�‹�•�� �‹�� �•�Ž�—�æ�•�‹�•�� �‘�•�Œ�‡�–�‹�Ž�‹�•�ƒ�ä�� ���ƒ�•�‘�� �„�‹�� �•�‡�� �‹�•�’�Ž�‡�•�‡�•�–�‹�”�ƒ�Ž�ƒ��
ova mehanika, potrebno je definirati Blackboard objekt koji ima svrhu 
memorije umjetne inteligencije. U taj objekt se pohranjuju varijable 
�†�‡�–�‡�•�–�‹�”�ƒ�•�‘�‰���‹�‰�”�ƒ�«�ƒ�á���•�Œ�‡�‰�‘�˜�ƒ���Ž�‘�•�ƒ�…�‹�Œ�ƒ���‹���’�‘�†�ƒ�–�…�‹���‘���’�ƒ�–�”�‘�Ž�•�‹�•���–�‘�«�•�ƒ�•�ƒ�ä�����ƒ���‰�Ž�ƒ�˜�•�‹��
�†�‹�‘���’�‘�•�ƒ�æ�ƒ�•�Œ�ƒ���—�•�Œ�‡�–�•�‡���‹�•�–�‡�Ž�‹�‰�‡�•�…�‹�Œ�‡���’�”�‘�–�‹�˜�•�‹�•�ƒ���œ�ƒ�†�—���‡�•�‘���Œ�‡���•�–�ƒ�„�Ž�‘���’�‘�•�ƒ�æ�ƒ�•�Œ�ƒ�ä 
 
Element �‹���•�–�ƒ�„�Ž�ƒ���’�‘�•�ƒ�æ�ƒ�•�Œ�ƒ 
 
���Ž�‡�•�‡�•�–�‹���•�–�ƒ�„�Ž�ƒ���’�‘�•�ƒ�æ�ƒ�•�Œ�ƒ���•�—���’�‘�†�‹�Œ�‡�Ž�Œ�‡�•�‹���—���v���•�•�—�’�‹�•�‡�ã 

�x Composite �� �‘�˜�‹�� �«�˜�‘�”�‘�˜�‹�� �†�‡�ˆ�‹�•�‹�”�ƒ�Œ�—�� �•�‘�”�‹�Œ�‡�•�� �‹�� �’�”�ƒ�˜�‹�Ž�ƒ�� �‹�œ�˜�”�æ�ƒ�˜�ƒ�•�Œ�ƒ�� �‰�”�ƒ�•�‡�ä��
���ƒ�†�”���‡�� �‡�Ž�‡�•�‡�•�–�‡�� �–�‹�’�ƒ��selector, sequence i impleparallel. Selector i 
sequence �«�˜�‘�”�‘�˜�‹���‘�•�‘�‰�—�©�ƒ�˜�ƒ�Œ�—���‹�œ�˜�”�æ�ƒ�˜�ƒ�•�Œ�‡���«vorova stabla s lijeve strane 
prema desnoj s razlikom gdje selector �•�–�ƒ�Œ�‡�� �•�ƒ�•�‘�•�� �’�”�˜�‘�‰�� �—�•�’�Œ�‡�æ�•�‘��
�‹�œ�˜�”�æ�‡�•�‘�‰�� �Ž�‹�•�–�ƒ�ä��Simpleparallel �–�‹�’�� �‘�•�‘�‰�—�©�ƒ�˜�ƒ�� �‹�•�–�‘�˜�”�‡�•�‡�•�‘�� �‹�œ�˜�”�æ�ƒ�˜�ƒ�•�Œ�‡��
�†�˜�ƒ���Ž�‹�•�–�ƒ���‘�†���•�‘�Œ�‹�Š���Œ�‡���Œ�‡�†�ƒ�•���‰�Ž�ƒ�˜�•�‹���ƒ���†�”�—�‰�‹���’�‘�•�‘�©�•�‹�ä 

�x Task �� �–�‘���•�—���Ž�‹�•�–�‘�˜�‹���•�–�ƒ�„�Ž�ƒ���•�‘�Œ�‹���‹�œ�˜�”�æ�ƒ�˜�ƒ�Œ�—���‘�†�”�‡�¯�‡�•�‡���’�‘�•�Ž�‘�˜�‡�ä�����‘���•�‘�‰�—���„�‹�–�‹��
�’�”�‡�†�‡�ˆ�‹�•�‹�”�ƒ�•�‹���’�‘�•�Ž�‘�˜�‹���’�‘�’�—�–���Š�‘�†�ƒ�•�Œ�ƒ���†�‘���‘�†�”�‡�¯�‡�•�‡���Ž�‘�•�ƒ�…�‹�Œ�‡�á���”�‡�’�”�‘�†�—�•�…�‹�Œ�ƒ��
animacije ili poslovi vlastite izrade. 

�x Decorator �� �–�‘���Œ�‡���‡�Ž�‡�•�‡�•�–���•�‘�Œ�‹���•�‡���†�‘�†�ƒ�Œ�‡���•�ƒ���’�‘�•�–�‘�Œ�‡�©�‡��composite �«�˜�‘�”�‘�˜�‡��
�•�ƒ�•�‘���„�‹���•�‡���‘�œ�•�ƒ�«�‹�Ž�‹���—�˜�Œ�‡�–�‹���‹�œ�˜�‘�¯�‡�•�Œ�ƒ���«vora. 

�x Service �� to je element koji se kombinira s composite �‡�Ž�‡�•�‡�•�–�‹�•�ƒ���–�‡���•�Ž�—���‹��
za komunikaciju podataka iz Blackboard �‡�Ž�‡�•�‡�•�ƒ�–�ƒ���•���«�˜�‘�”�‘�˜�‹�•�ƒ�ä 

 
���–�ƒ�„�Ž�‘���’�‘�•�ƒ�æ�ƒ�•�Œ�ƒ���’�”�‘�–�‹�˜�•�‹�•�ƒ 
 
���–�ƒ�„�Ž�‘�� �’�‘�•�ƒ�æ�ƒ�•�Œ�ƒ�� �’�”�‘�–�‹�˜�•�‹�•�ƒ�� �œ�ƒ�’�‘�«�‹�•�Œ�‡�� �‡�Ž�‡�•�‡�•�–�‘�•�� �•�‘�Œ�‹�� �Œ�‡�� �•�‘�”�‹�Œ�‡�•�� �•�–�ƒ�„�Ž�ƒ�� �–�‡��
dolazi do prvog selektora koji stablo dijeli na dvije glavne grane. U lijevoj grani 
�•�ƒ�Ž�ƒ�œ�‹�� �•�‡�� �•�‡�Ž�‡�•�–�‘�”�� �•�‘�Œ�‹�� �•�‡�� �˜�‡���‡�� �—�œ��decorator �œ�ƒ�†�—���‡�•�� �œ�ƒ�� �’�”�‘�˜�Œ�‡�”�—�� �•�–�ƒ�•�Œ�ƒ��
varijable Enemy�ä�����ƒ�•�‘�¯�‡�”�á���•�ƒ�†�”���‹��service komponentu koja svakih pola sekunde 
�‘�•�˜�Œ�‡���ƒ�˜�ƒ���˜�”�‹�Œ�‡�†�•�‘�•�–���’�‘�•�Ž�Œ�‡�†�•�Œ�‡���Ž�‘�•�ƒ�…�‹�Œ�‡���‹�‰�”�ƒ�«�ƒ�ä�����—���•�—���•�‘�‰�—�©�‡���†�˜�‹�Œ�‡���ƒ�•�…�‹�Œ�‡�ã���ƒ�•�‘��
�Œ�‡�� �‹�‰�”�ƒ�«�� �—�� �‘�†�”�‡�¯�‡�•�‘�•�� �œ�ƒ�†�ƒ�•�‘�•�� �†�‘�•�‡�–�—�� �’�‘�•�”�‡�©�‡�� �•�‡�� �•�‡�•�˜�‡�•�…�ƒ��dash i akcija 
�’�—�…�ƒ�•�Œ�ƒ���’�‘���‹�‰�”�ƒ�«�—���‹�Ž�‹���•�”�‡�–�ƒ�•�Œ�‡���’�”�‡�•�ƒ���‹�‰�”�ƒ�«�—���‹���’�—�…�ƒ�•�Œ�‡�ä 
 
U desnoj grani stabla selector �Œ�‡�� �œ�ƒ�†�—���‡�•�� �œ�ƒ�� �‘�†�ƒ�„�‹�”�� �‹�œ�•�‡�¯�—�� �†�˜�ƒ�� �Ž�‹�•�–�ƒ�ã��
pokretanja suspicion �•�ƒ�«�‹�•�� �”�ƒ�†�ƒ���•�‘�Œ�‹���‘�˜�‹�•�‹�� �‘�� �œ�ƒ�†�•�Œ�‘�Œ���’�‘�œ�•�ƒ�–�‘�Œ���Ž�‘�•�ƒ�…�‹�Œ�‹���‹�‰�”�ƒ�«�ƒ���‹�Ž�‹��
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�’�‘�•�”�‡�–�ƒ�•�Œ�ƒ�� �•�–�ƒ�•�†�ƒ�”�†�•�‘�‰�� �’�ƒ�–�”�‘�Ž�‹�”�ƒ�•�Œ�ƒ�� �‹�œ�•�‡�¯�—�� �œ�ƒ�†�ƒ�•�‹�Š�� �’�ƒ�–�”�‘�Ž�•�‹�Š�� �–�‘�«�ƒ�•�ƒ�ä�� ���–�ƒ�„�Ž�‘��
�’�‘�•�ƒ�æ�ƒ�•�Œ�ƒ���Œ�‡���’�”�‹�•�ƒ�œ�ƒ�•�‘���•�ƒ���•lici 1. 
 

 
���Ž�‹�•�ƒ���„�”�ä���w�ã�����–�ƒ�„�Ž�‘���’�‘�•�ƒ�æ�ƒ�•�Œ�ƒ���’�”�‘�–�‹�˜�•�‹�•�ƒ���‹�‰�”�ƒ�«�ƒ 

 
ShootSequence �•�ƒ�«�‹�•���”�ƒ�†�ƒ 
 
ShootSequence �•�ƒ���•�Ž�‹�…�‹���t���Œ�‡���’�‘�†�•�–�ƒ�„�Ž�‘���œ�ƒ�†�—���‡�•�‘���œ�ƒ���’�—�…�ƒ�•�Œ�‡���’�‘���‹�‰�”�ƒ�«�—�ä�����‡�•�˜�‡�•�…�ƒ��
�‘�†���u���’�‘�•�ƒ�˜�Ž�Œ�ƒ�•�Œ�ƒ���‘�„�ƒ�˜�Ž�Œ�ƒ���”�ƒ�†�•�Œ�—���’�—�…�ƒ�•�Œ�ƒ���‹���œ�ƒ�–�‹�•���«�‡�•�ƒ���r�ä�y���•�‡�•�—�•�†�‹�ä 
 
Suspicion �•�ƒ�«�‹�•���”�ƒ�†�ƒ 
 
Suspicion �•�ƒ�«�‹�•���”�ƒ�†�ƒ���•�ƒ���•�Ž�‹�…�‹���u���Œ�‡���’�‘�†�•�–�ƒ�„�Ž�‘���œ�ƒ�†�—���‡�•�‘���œ�ƒ���’�”�‹�•�Œ�‡�•�—���•�—�•�•�Œ�‹�«�ƒ�˜�‘�‰��
�•�ƒ�«�‹�•�ƒ���’�‘�•�ƒ�æ�ƒ�•�Œ�ƒ�ä�����‹�•�‘�˜�‹���•�‘�•�–�”�‘�Ž�‹�”�ƒ�•�‹���—�•�Œ�‡�–�•�‘�•���‹�•�–�‡�Ž�‹�‰�‡�•�…�‹�Œ�‘�•���•�”�‡�©�—���•�‡���’�”�‡�•�ƒ��
�’�‘�•�Ž�Œ�‡�†�•�Œ�‘�Œ�� �’�‘�œ�•�ƒ�–�‘�Œ�� �Ž�‘�•�ƒ�…�‹�Œ�‹�� �‹�‰�”�ƒ�«�ƒ�� �–�‡�� �–�ƒ�•�‘�� �«�‡�•�ƒ�Œ�—�� �’�‡�–�� �•�‡�•�—�•�†�‹�ä�� ���ƒ�•�‘�•��
�œ�ƒ�˜�”�æ�‡�–�•�ƒ�� �«�‡�•�ƒ�•�Œ�ƒ�� �„�”�‹�æ�‡�� �•�‡�� �’�‘�•�Ž�Œ�‡�†�•�Œ�ƒ�� �’�‘�œ�•�ƒ�–�ƒ�� �Ž�‘�•�ƒ�…�‹�Œ�ƒ�� �‹�œ�� �÷���Ž�ƒ�…�•�„�‘�ƒ�”�†�ò��
elementa. 
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���Ž�‹�•�ƒ���„�”�ä���x�ã�����Š�‘�‘�–���‡�“�—�‡�•�…�‡���•�ƒ�«�‹�•���”�ƒ�†�ƒ 
 

 

���Ž�‹�•�ƒ���„�”�ä���y�ã�����—�•�’�‹�…�‹�‘�•���•�ƒ�«�‹�•���”�ƒ�†�ƒ 
 
Patrol  �•�ƒ�«�‹�•���”�ƒ�†�ƒ 
 
Patrol �•�ƒ�«�‹�•�� �”�ƒ�†�ƒ�� �•�ƒ�� �•�Ž�‹�…�‹�� �v�� �Œ�‡�� �’�‘�†�•�–�ƒ�„�Ž�‘�� �œ�ƒ�†�—���‡�•�‘�� �œ�ƒ�� �’�ƒ�–�”�‘�Ž�‹�”�ƒ�•�Œ�‡�� �—�•�Œ�‡�–�•�‡��
�‹�•�–�‡�Ž�‹�‰�‡�•�…�‹�Œ�‡�� �•�”�‘�œ�� �•�‹�˜�‘�ä�� ���ƒ�•�–�‘�Œ�‹�� �•�‡�� �‘�†�� �•�‡�•�˜�‡�•�…�‡�� �•�‘�Œ�ƒ�� �’�‘�•�”�‡�©�‡�� �œ�ƒ�†�ƒ�–�ƒ�•�� �„�‹�”�ƒ�•�Œ�ƒ��
�•�Ž�Œ�‡�†�‡�©�‡�� �–�‘�«�•�‡�� �’�ƒ�–�”�‘�Ž�‹�”�ƒ�•�Œ�ƒ�ä�� ���ƒ�•�‘�•�� �–�‘�‰�� �‹�œ�˜�”�æ�ƒ�˜�ƒ�� �•�‡�� �œ�ƒ�†�ƒ�–�ƒ�•��RemoveFocus gdje 
dolazi do uklanjanja stare fokusne �–�‘�«�•�‡�� �‹�� �†�‘�†�ƒ�˜�ƒ�•�Œ�‡�� �•�‘�˜�‡�ä�� ���ƒ�’�‘�•�Ž�Œ�‡�–�•�—�á��
�—�•�Œ�‡�–�•�ƒ���‹�•�–�‡�Ž�‹�‰�‡�•�…�‹�Œ�ƒ���•�‡���•�”�‡�©�‡���’�”�‡�•�ƒ���•�‘�˜�‘�Œ���–�‘�«�•�‹���’�ƒ�–�”�‘�Ž�‹�”�ƒ�•�Œ�ƒ�ä 
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���Ž�‹�•�ƒ���„�”�ä���z�ã�����ƒ�–�”�‘�Ž���•�ƒ�«�‹�•���”�ƒ�†�ƒ 
 

���ƒ�•�Ž�Œ�—�«�ƒ�• 
 
���•�”�‡�ƒ�Ž�� ���•�‰�‹�•�‡�� �v�� �•�‡�� �œ�„�‘�‰�� �•�˜�‘�Œ�‡�� �ˆ�Ž�‡�•�•�‹�„�‹�Ž�•�‘�•�–�‹�� �‹�� �’�‘�†�”�æ�•�‡�� �•�‘�•�…�‡�’�ƒ�–�ƒ�� �’�‡�”�…�‡�’�…�‹�Œ�‡�� �‹��
�•�”�‡�‹�”�ƒ�•�Œ�ƒ�� �•�–�ƒ�„�ƒ�Ž�ƒ�� �’�‘�•�ƒ�æ�ƒ�•�Œ�ƒ�� �’�‘�•�ƒ�œ�ƒ�‘�� �•�ƒ�‘�� �ƒ�†�‡�•�˜�ƒ�–�ƒ�•�� �ƒ�Ž�ƒ�–�� �œ�ƒ�� �‹�•�’�Ž�‡�•�‡�•�–�ƒ�…�‹�Œ�—��
osnovnih koncepata umjetne inteligencije za akcijsku igru pucanja iz prvog 
�Ž�‹�…�ƒ�ä�� �
�”�ƒ�ˆ�‹�«�•�‹�� �•�ƒ�«�‹�•�� �†�‡�ˆ�‹�•�‹�”�ƒ�•�Œ�ƒ�� �—�˜�‡�Ž�‹�•�‡�� �‘�Ž�ƒ�•�æ�ƒ�˜�ƒ�� �”�‡�ƒ�Ž�‹�œ�ƒ�…�‹�Œ�—�� �‘�˜�‹�Š�� �•�‘�•�…�‡�’�ƒ�–�ƒ�ä��
���ƒ�•�‘�¯�‡�”�á���‰�”�ƒ�ˆ�‹�«�•�‹���’�”�‹�•�ƒ�œ���Œ�‡���˜�”�Ž�‘���‡�Ž�‡�‰�ƒ�•�–�ƒ�•���Œ�‡�”���•�‡���•�ƒ���’�”�‡�‰�Ž�‡�†�ƒ�•���•�ƒ�«�‹�•���˜�‹�œ�—�ƒ�Ž�‹�œ�‹�”�ƒ��
�•�ƒ�«�‹�•���’�‘�•�ƒ�æ�ƒ�•�Œ�ƒ�ä�� 
 
Ovaj prototip je jednostavna demonstracija implementacije umjetne 
inteligencije na temelju koje bi se mogla �”�ƒ�œ�˜�‹�–�‹���•�Ž�‘���‡�•�‹�Œ�ƒ���•�–�ƒ�„�Ž�ƒ���’�‘�•�ƒ�æ�ƒ�•�Œ�ƒ���•�‘�Œ�ƒ��
�„�‹�� �‘�•�‘�‰�—�©�‹�Ž�ƒ�� �•�‘�ˆ�‹�•�–�‹�…�‹�”�ƒ�•�‹�Œ�‡�� �’�‘�•�ƒ�æ�ƒ�•�Œ�‡�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�ƒ�ä�� ���ƒ�•�‘�¯�‡�”�á�� �‹�‰�”�ƒ�� �•�‡�� �•�‘���‡��
�•�ƒ�†�‘�‰�”�ƒ�†�‹�–�‹���‹���•�ƒ���•�ƒ�«�‹�•���†�ƒ���•�‡���—�˜�‡�†�‡���˜�‹�æ�‡���”�ƒ�œ�Ž�‹�«�‹�–�‹�Š���˜�”�•�–�ƒ���•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�ƒ���–�‡���†�ƒ���•�˜�ƒ�•�‹��
�•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�� �‹�•�ƒ�� �•�‡�æ�–�‘�� �†�”�—�‰�ƒ�«�‹�Œ�‡�� �•�–�ƒ�„�Ž�‘�� �’�‘�•�ƒ�æ�ƒ�•�Œ�ƒ�� �æ�–�‘�� �„�‹�� �†�‘�’rinijelo 
�”�ƒ�œ�•�‘�˜�”�•�•�‘�•�–�‹���’�‘�•�ƒ�æ�ƒ�•�Œ�ƒ���•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�ƒ�ä 
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���ƒ���‡�–�ƒ�• 
 
���� �‘�˜�‘�•�� �”�ƒ�†�—�� �•�‡�� �‘�’�‹�•�—�Œ�‡�� �’�”�‘�…�‡�•�� �”�ƒ�œ�˜�‘�Œ�ƒ�� �’�”�‘�–�‘�–�‹�’�ƒ�� �”�ƒ�«�—�•�ƒ�Ž�•�‡�� �‹�‰�”�‡�� �–�‹�’�ƒ�� �‘�„�”�ƒ�•�‡��
tornjevima (eng. tower defense). Igra je razvijena u programskom alatu Unity. 
U radu se �‘�’�‹�•�—�Œ�—�� �‘�•�•�‘�˜�•�‡�� �•�‡�Š�ƒ�•�‹�•�‡�� ���ƒ�•�”�ƒ�� �‹�� �•�Œ�‹�Š�‘�˜�ƒ�� �‹�•�’�Ž�‡�•�‡�•�–�ƒ�…�‹�Œ�ƒ�� �—�œ��
�’�‘�’�”�ƒ�–�•�‡�� �‘�†�•�Œ�‡�«�•�‡�� �’�”�‘�‰�”�ƒ�•�•�•�‘�‰�� �•�‘�†�ƒ�ä�� ���� �•�”�‡�‹�”�ƒ�•�‘�Œ�� �‹�‰�”�‹�� �‹�•�’�Ž�‡�•�‡�•�–�‹�”�ƒ�•�‡�� �•�—��
�•�‡�Š�ƒ�•�‹�•�‡�� �†�‘�Ž�ƒ�•�•�ƒ�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�ƒ�� �—�� �˜�ƒ�Ž�‘�˜�‹�•�ƒ�á�� �‹�œ�‰�”�ƒ�†�•�Œ�ƒ�� �–�‘�”�•�Œ�‡�˜�ƒ�� �•�� �”�ƒ�œ�Ž�‹�«�‹�–�‹�•��
�•�˜�‘�Œ�•�–�˜�‹�•�ƒ�á���•�‘�‰�—�©�•�‘�•�–�‹���•�ƒ�†�‘�‰�”�ƒ�†�•�Œ�‡���–�‘�”�•�Œ�‡�˜�ƒ���‹���•�Œ�‹�Š�‘�˜a prodaja. 
 
���Ž�Œ�—�«�•�‡�� �”�‹�Œ�‡�«�‹: �”�ƒ�«�—�•�ƒ�Ž�•�ƒ�� �‹�‰�”�ƒ�á�� �‘�„�”�ƒ�•�ƒ�� �–�‘�”�•�Œ�‡�˜�‹�•�ƒ�á�� ���•�‹�–�›�á�� ���S�á�� �’�”�‘�‰�”�ƒ�•�‹�”�ƒ�•�Œ�‡�á��
algoritmi  
 
Uvod 
 
���‰�”�ƒ�� �‘�„�”�ƒ�•�‡�� �–�‘�”�•�Œ�‡�˜�‹�•�ƒ�� �Œ�‡�� �’�‘�†���ƒ�•�”�� �•�–�”�ƒ�–�‡�æ�•�‹�Š�� �”�ƒ�«�—�•�ƒ�Ž�•�‹�Š�� �‹�‰�ƒ�”�ƒ�� �—�� �•�–�˜�ƒ�”�•�‘�•��
�˜�”�‡�•�‡�•�—�ä�� ���‡�•�‡�Ž�Œ�•�ƒ�� �‘�„�‹�Ž�Œ�‡���Œ�ƒ�� �•�—�� �‘�„�”�ƒ�•�ƒ�� �–�‡�”�‹�–�‘�”�‹�Œ�ƒ�� �‘�†�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�•�•�‹�Š�� �•�ƒ�’�ƒ�†�ƒ�«�ƒ��
�•�‘�Œ�‹�� �•�ƒ�Œ�«�‡�æ�©�‡�� �—�� �˜�ƒ�Ž�‘�˜�‹�•�ƒ�� �—�� �‘�†�”�‡�¯�‡�•�‹�•�� �˜�”�‡�•�‡�•�•�•�‹�•�� �‹�•�–�‡�”�˜�ƒ�Ž�‹�•�ƒ�� �‹�†�—�� �’�”�‡�•�ƒ��
�‰�Ž�ƒ�˜�•�‘�•���…�‹�Ž�Œ�—���•�‘�Œ�‡�‰�����‡�Ž�‡���—�•�‹�æ�–�‹�–�‹�ä�����‰�”�ƒ�«���•�‡���„�”�ƒ�•�‹���‘�†���•�ƒ�’�ƒ�†�ƒ�«�ƒ���–�ƒ�•�‘���æ�–�‘���’�‘�•�–�ƒ�˜�Ž�Œ�ƒ��
�‘�„�”�ƒ�•�„�‡�•�‡�� �œ�‰�”�ƒ�†�‡�� �‘�•�‘�� �‹�Ž�‹�� �•�ƒ�� �’�—�–�� �•�‘�Œ�‹�•�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�‹�� �’�”�‘�Ž�ƒ�œ�‡�� ���y���ä�� ���˜�ƒ�Œ�� ���ƒ�•�”�� �Œ�‡��
�t�r�r�y�ä�� �‰�‘�†�‹�•�‡�� �’�‘�•�–�ƒ�‘�� �•�ƒ�� �–�”���‹�æ�–�—�� �”�ƒ�«�—�•�ƒ�Ž�•�‹�Š�� �‹�‰�ƒ�”�ƒ�� �‹�œ�—�œ�‡�–�•�‘�� �’�‘�’�—�Ž�ƒ�”�ƒ�•�� �—�� �‘�„�Ž�‹�•�—��
Flash igara koje su se igrale putem Internet preglednika. Flash Element Tower 
Defense, kreirana na temelju Element TD mape u Warcraft III: Reign of Chaos 
�‹�‰�”�‹�á���Œ�‡���Œ�‡�†�•�ƒ���‘�†���’�”�˜�‹�Š���’�”�‡�†�•�–�ƒ�˜�•�‹�•�ƒ���•�‘�†�‡�”�•�‡���˜�‡�”�œ�‹�Œ�‡����anra obrane tornjevima 
���s���ä�� ���‘�� �†�ƒ�•�ƒ�•�á�� �‘�˜�ƒ�Œ�� ���ƒ�•�”�� �Œ�‡�� �‘�•�–�ƒ�‘�� �‹�œ�—�œ�‡�–�•�‘�� �’�‘�’�—�Ž�ƒ�”�ƒ�•�� �ƒ�� �•�ƒ�Œ�„�‘�Ž�Œ�‹�� �’�”�‡�†�•�–�ƒ�˜�•�‹�…�‹��
�‘�˜�‘�‰�� ���ƒ�•�”�ƒ�� �•�—�� �‹�‰�”�‡��Defense Grid, Plants vs. Zombies, Orcs Must Die, Kingdom 
Rush, Bloons TD 5, Fieldrunners 2 i druge [3]. 
 
Sa svakom razinom ili valom, nep�”�‹�Œ�ƒ�–�‡�Ž�Œ�•�•�‡�� �Œ�‡�†�‹�•�‹�…�‡�� �•�—�� �•�˜�‡�� �Œ�ƒ�«�‡�� �ƒ�� �‰�Ž�ƒ�˜�•�‹��
�œ�ƒ�†�ƒ�–�ƒ�•���‹�‰�”�ƒ�«�ƒ���Œ�‡���—�’�”�ƒ�˜�Ž�Œ�ƒ�–�‹���‡�•�‘�•�‘�•�‹�Œ�‘�•���‹���‹�œ�‰�”�ƒ�†�•�Œ�‘�•���ƒ�†�‡�•�˜�ƒ�–�•�‹�Š���‘�„�”�ƒ�•�„�‡�•�‹�Š��
�•�–�”�—�•�–�—�”�ƒ�� �•�ƒ�� �‘�†�”�‡�¯�‡�•�‹�•�� �Ž�‘�•�ƒ�…�‹�Œ�ƒ�•�ƒ�� �•�ƒ�•�‘�� �„�‹�� �—�•�’�‹�‘�� �•�ƒ�˜�Ž�ƒ�†�ƒ�–�‹�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�‡�ä�� ���˜�ƒ�Œ��
�•�‘�•�…�‡�’�–�� �‹�‰�”�‡�� �•�‡�� �’�‘�•�ƒ�œ�ƒ�‘�� �•�ƒ�‘�� �†�‘�„�ƒ�”�� �•�‘�•�…�‡�’�–�� �œ�ƒ�� �—�«�‡�•�Œ�‡�� �•�‡�•�‹�Š�� �‘�•�•�‘vnih 
�•�ƒ�–�‡�•�ƒ�–�‹�«�•�‹�Š�� �‘�„�‹�Ž�Œ�‡���Œ�ƒ�� �•�‘�†�� �—�«�‡�•�‹�•�ƒ�� �—�� �†�‘�„�‹�� �‹�œ�•�‡�¯�—�� �s�r�� �‹�� �s�t�� �‰�‘�†�‹�•�ƒ�� ���t���ä�� ����
obzirom na izazovnost zadataka, postoji i znanstveni rad koji govori o 
�”�ƒ�œ�˜�‹�Œ�‡�•�‹�•�� �ƒ�Ž�‰�‘�”�‹�–�•�‹�•�ƒ�� �’�”�‹�Ž�ƒ�‰�‘�†�„�‡�� �•�‘�Œ�‹�� �•�‘�‰�—�� �‘�•�†�ƒ�� �—�•�’�Œ�‡�æ�•�‘�� �•�ƒ�˜�Ž�ƒ�†�ƒ�–�‹�� �‹�‰�”�‡��
ovog tipa [4]. 
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Za razvoj kreirane igre koristio se programski alat Unity [5]. Ovaj alat je 
�’�”�‹�•�ƒ�”�•�‘�� �•�ƒ�•�‹�Œ�‡�•�Œ�‡�•�� �œ�ƒ�� �”�ƒ�œ�˜�‘�Œ�� �”�ƒ�«�—�•�ƒ�Ž�•�‹�Š�� �‹�‰�ƒ�”�ƒ�� �‹�ƒ�•�‘�� �•�‡�� �†�ƒ�•�ƒ�•�� �—�� �•�Œ�‡�•�—��
�‹�œ�”�ƒ�¯�—�Œ�—�� �‹�� �’�”�‘�‹�œ�˜�‘�†�‹�� �†�”�—�‰�‡�� �˜�”�•�–�‡�� ���ƒ�•�‹�•�ƒ�…�‹�Œ�‡�á�� �ˆ�‹�Ž�•�‘�˜�‹�á�� �”�‡�•�Ž�ƒ�•�‡�� �‹�� �•�Ž�ä���ä�� ���‘�†�”���ƒ�˜�ƒ��
izvoz na preko 25 platformi stoga je izuzetno dobar alat za razvoj igara ovog 
���ƒ�•�”�ƒ�� �•�� �‘�„�œ�‹�”�‘�•�� �†�ƒ�� �Œ�‡�� �‘�˜�ƒ�Œ�� ���ƒ�•�”�á�� �œ�„�‘�‰�� �•�˜�‘�Œ�‡�� �Œ�‡�†�•�‘�•�–�ƒ�˜�•�‘�•�–�‹�� �•�‡�Š�ƒ�•�‹�•�ƒ�� �‹�‰�”�ƒ�•�Œ�ƒ�á��
�’�‘�‰�‘�†�ƒ�•�� �œ�ƒ�� �‹�‰�”�ƒ�•�Œ�‡�� �‹�� �•�ƒ�� �‘�•�‘�„�•�‹�•�� �”�ƒ�«�—�•�ƒ�Ž�‹�•�ƒ�á�� �‹�� �•�ƒ�� �•�‘�•�œ�‘�Ž�ƒ�•�ƒ�á�� �–�ƒ�„�Ž�‡�–�‹�•�ƒ�� �‹��
pametnim telefonima. 
 
Osnovni dizajn kreirane igre  
 
���‹�Ž�Œ���•�”�‡�‹�”�ƒ�•�‡���‹�‰�”�‡���Œ�‡���‹�•�’�Ž�‡�•�‡�•�–�‹�”�ƒ�–�‹���•�ƒ�Œ�–�‹�’�‹�«�•�‹�Œ�‡���•�‡�Š�ƒ�•�‹�•�‡���‘�˜�‘�‰�����ƒ�•�”�ƒ�ä�����‹�Ž�Œ���‹�‰�”�‡��
�Œ�‡���‘�„�”�ƒ�•�‹�–�‹���—�Ž�ƒ�œ�•�ƒ���˜�”�ƒ�–�ƒ���‘�†���•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�ƒ���•�‘�Œ�‹���•�‡���•�”�‡�©�—���—���˜�ƒ�Ž�‘�˜�‹�•�ƒ���•�‘�Œ�‹���’�‡�”�‹�‘�†�‹�«�•�‹��
�•�ƒ�•�–�—�’�ƒ�Œ�—�ä�� ���ƒ�Ž�‘�˜�‹�� �•�‡�� �•�‡�¯�—�•�‘�„�•�‘�� �”�ƒ�œ�Ž�‹�•�—�Œ�—�� �’�‘�� �„�”�‘�Œ�—�� �‹�� �˜�”�•�–�‹�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�ƒ�� �•�‘�Œ�‹��
dolaze. U kreiran�‘�Œ�� �‹�‰�”�‹�� �’�‘�•�–�‘�Œ�‡�� �«�‡�–�‹�”�‹�� �˜�”�•�–�‡�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�ƒ�� �•�‘�Œ�‹�� �•�‡�� �”�ƒ�œ�Ž�‹�•�—�Œ�—�� �’�‘��
�„�”�œ�‹�•�‹�� �•�”�‡�–�ƒ�•�Œ�ƒ�� �‹�� �•�‘�Ž�‹�«�‹�•�‹�� ���‹�˜�‘�–�•�‡�� �‡�•�‡�”�‰�‹�Œ�‡�ä�� ���•�‘�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�� �—�•�’�‹�Œ�‡�� �†�‘�©�‹�� �†�‘�� �•�”�ƒ�Œ�ƒ��
�•�–�ƒ�œ�‡�á�� �–�Œ�ä�� �†�‘�� �—�Ž�ƒ�œ�•�‹�Š�� �˜�”�ƒ�–�ƒ�á�� �–�ƒ�†�ƒ�� �‹�‰�”�ƒ�«�� �‰�—�„�‹�� ���‹�˜�‘�–�•�‡�� �„�‘�†�‘�˜�‡�ä�� ���•�‘�� ���‹�˜�‘�–�•�‹�� �„�‘�†�‘�˜�‹��
�‹�‰�”�ƒ�«�ƒ���†�‘�¯�—���†�‘���•�—�Ž�‡�á���–�ƒ�†�ƒ���Œ�‡���‹�‰�”�ƒ�«���‹�œ�‰�—�„�‹�‘���‹�‰�”�—�ä�����ƒ�•�‘���„�‹���•�‡���‘�„�”�ƒ�•�‹�‘�á���‹�‰�”�ƒ�«���‰�”�ƒ�†�‹��
tornjeve koji se nalaze u okolici puta kojim neprijatelji prolaze. Tornjevi se 
kupuju osnovnom valutom igre, Bitcoinom�ä�� ���‰�”�ƒ�«�� �•�ƒ�� �’�‘�«�‡�–�•�—�� �”�ƒ�œ�‹�•�‡�� �†�‘�„�‹�˜�ƒ��
�‘�†�”�‡�¯�‡�•�‹�� �‹�œ�•�‘�•�� �•�‘�˜�ƒ�…�ƒ�á�� �ƒ�� �–�ƒ�•�‘�¯�‡�”�� �—�•�‹�æ�–�ƒ�˜�ƒ�•�Œ�‡�•�� �•�‡�’�”�‹�Œ�ƒ�–�‡lj dobiva dodatne 
�Œ�‡�†�‹�•�‹�…�‡�ä�� ���‰�”�ƒ�«�—�� �Œ�‡�� �•�ƒ�� �”�ƒ�•�’�‘�Ž�ƒ�‰�ƒ�•�Œ�—�� �«�‡�–�‹�”�‹�� �˜�”�•�–�‡�� �–�‘�”�•�Œ�‡�˜�ƒ�� �•�‘�Œ�‹�� �‹�•�ƒ�Œ�—�� �•�˜�‘�Œ�ƒ��
�•�’�‡�…�‹�ˆ�‹�«�•�ƒ���•�˜�‘�Œ�•�–�˜�ƒ�ä�����‘�”�•�Œ�‡�˜�‡���Œ�‡���•�‘�‰�—�©�‡�á���—���œ�ƒ�•�Œ�‡�•�—���œ�ƒ���•�‘�˜�ƒ�…�á���•�ƒ�†�‘�‰�”�ƒ�†�‹�–�‹���•�ƒ�•�‘��
�„�‹���‹�Š���•�‡���’�‘�Œ�ƒ�«�ƒ�Ž�ƒ���‘�†�”�‡�¯�‡�•�ƒ���•�˜�‘�Œ�•�–�˜�ƒ���’�‘�’�—�–���•�•�ƒ�‰�‡���•�‡�–�ƒ�•�ƒ�á���†�‘�•�‡�–�ƒ���‹���•�Ž�ä�����‘�”�•�Œ�‡�˜�‹��
se mogu �‹���’�”�‘�†�ƒ�–�‹���–�‡���—���•�Ž�—�«�ƒ�Œ�—���’�”�‘�†�ƒ�Œ�‡���‹�‰�”�ƒ�«���†�‘�„�‹�˜�ƒ���•�ƒ�–�”�ƒ�‰���†�‹�‘���—�Ž�‘���‡�•�‘�‰���•�‘�˜�…�ƒ�ä 
 
Implementacija igre  
 
���ƒ�� �”�ƒ�œ�˜�‘�Œ�� �•�”�‡�‹�”�ƒ�•�‡�� �‹�‰�”�‡�� �•�‘�”�‹�æ�–�‡�•�‹�� �•�—�� �„�”�‘�Œ�•�‹�� �•�‘�†�‡�Ž�‹�á�� �•�ƒ�–�‡�”�‹�Œ�ƒ�Ž�‹�á�� �•�Ž�‹�•�‡�á�� �œ�˜�—�•�‘�˜�‹�� �‹��
drugi elementi koji su preuzeti s Unity Asset Storea ���x���ä�� �e�–�‘�� �•�‡�� �–�‹�«�‡�� �‹�œ�”�ƒ�†�‡��
prog�”�ƒ�•�•�•�‡�� �Ž�‘�‰�‹�•�‡�á�� �•�‘�”�‹�æ�–�‡�•�‹�� �•�—�� �•�ƒ�–�‡�”�‹�Œ�ƒ�Ž�‹�� �—�� �‘�„�Ž�‹�•�—�� �˜�‹�†�‡�‘�� �’�‘�†�—�•�ƒ�� �•�� ���‘�—���—�„�‡��
kanala korisnika Brackeys [8]. Implementacija cijele igre organizirana je u 29 
skripti koje upravljaju programskom logikom igre. 
 

 
Slika br. 1: Glavni izbornik kreirane igre 
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Igra je kreirana u dvije scene: prva scena je izbornik koji se prikazuje prilikom 
�’�‘�•�”�‡�–�ƒ�•�Œ�ƒ���‹�‰�”�‡�ä�������‹�œ�„�‘�”�•�‹�•�—���•�‡���•�ƒ�Ž�ƒ�œ�‡���–�‹�’�‹�«�•�‡���‘�’�…�‹�Œ�‡���’�‘�•�–�ƒ�˜�•�ƒ���‰�”�ƒ�ˆ�‹�•�‡���‹���œ�˜�—�•�ƒ�á��
�‘�’�…�‹�Œ�‡�� �œ�ƒ�� �‹�‰�”�ƒ�•�Œ�‡�� �‹�‰�”�‡�á�� �‘�†�ƒ�„�‹�”�� ���‡�Ž�Œ�‡�•�‘�‰�� �•�‹�˜�‘�ƒ�� �‹�� �‹�œ�Ž�ƒ�œ�� �‹�œ�� �‹�‰�”�‡�ä�� ���‰�”�ƒ�«�—�� �Œ�‡�� �•�ƒ��
�”�ƒ�•�’�‘�Ž�ƒ�‰�ƒ�•�Œ�—�� �•�Ž�‹�œ�ƒ�«�� �’�—�–�‡�•�� �•�‘�Œ�‡�‰�� �•�‘���‡�� �–�‘�«�•�‘�� �‘�†�”�‡�†�‹�–�‹�� �–�‡���‹�•�—�� �‹�‰�”�‡�ä�� ���‡���‹�•�ƒ�� �‹�‰�”�‡��
�©�‡���—�–�Œ�‡�…�ƒ�–�‹���•�ƒ���•�‘�Ž�‹�«�‹�•�—�����‹�˜�‘�–�•�‹�Š���„�‘�†�‘�˜�ƒ���•�‘�Œ�‡���‹�‰�”�ƒ�«���‹�•�ƒ���‹���•�ƒ���•�‘�Ž�‹�«�‹�•�—���•�‘�˜�ƒ�…�ƒ���•�‘�Œ�ƒ��
�•�—���Œ�‡���”�ƒ�•�’�‘�Ž�‘���‹�˜�ƒ���•�ƒ���’�‘�«�‡�–�•�—���•�‹�˜�‘�ƒ�ä 
 
public void DifficultyChange (float value) { 

difficulty = (int)value;  
difficultyText.text  = difficulties[difficulty].title;  
startMoneySlider.value = difficulties[difficulty].money / 100; 
enemyHealthSlider.value=difficulties[difficulty].enemyHealthFactor*10; 
timeBetweenWavesSlider.value = difficulties[difficulty].timeBetweenWaves; 

} 
 
Druga scen�ƒ�� �Œ�‡�� �•�…�‡�•�ƒ�� �—�� �•�‘�Œ�‘�Œ�� �‹�‰�”�ƒ�«�� �‹�‰�”�ƒ�� �‹�‰�”�—�ä�� ���� �‘�˜�‘�Œ�� �•�…�‡�•�‹�� �‹�‰�”�ƒ�«�� �•�‘���‡�� �˜�‹�†�Œ�‡�–�‹��
�•�‹�˜�‘�ã�� �’�—�–�ƒ�•�Œ�—�� �•�‘�Œ�‘�•�� �•�‡�� �•�”�‡�©�—�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�‹�� �–�‡�� �’�‘�œ�‹�…�‹�Œ�‡�� �‰�†�Œ�‡�� �•�‘���‡�� �‹�œ�‰�”�ƒ�†�‹�–�‹��
�–�‘�”�•�Œ�‡�˜�‡�ä�����ƒ�•�‘�¯�‡�”�á���•���†�‡�•�•�‡���•�–�”�ƒ�•�‡���•�—�«�‡�Ž�Œ�ƒ���•�‘���‡���˜�‹�†�Œ�‡�–�‹���‹�•�ˆ�‘�”�•�ƒ�…�‹�Œ�‡���‘���–�‘�”�•�Œ�‡�˜�‹�•�ƒ��
�•�‘�Œ�‡�� �•�‘���‡�� �‹�œ�‰�”�ƒ�†�‹�–�‹�á�� �•�Œ�‹�Š�‘�˜�ƒ�� �•�˜�‘�Œ�•�–�˜�ƒ�� �‹�� �…�‹�Œ�‡�•�—�ä�� ���ƒ�� �†�•�—�� �•�‘�”�‹�•�•�‹�«�•�‘�‰�� �•�—�«�‡�Ž�Œ�ƒ��
vidljive su informacije o kontrolama u igri. 
 

 
���Ž�‹�•�ƒ���„�”�ä���x�ã�����—�«�‡�Ž�Œ�‡���‹�‰�”�‡���’�”�‹�Ž�‹�•�‘�•���‹�‰�”�ƒ�•�Œ�ƒ 

 
Neprijatelji  
 
�����‹�‰�”�‹���•�‡���’�‘�Œ�ƒ�˜�Ž�Œ�—�Œ�—���«�‡�–�‹�”�‹���˜�”�•�–�‡���•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�ƒ�ã���’�ƒ�—�•�‘�˜�‹�á���†�”�‘�•�‘�˜�‹�á���–�‡�•�•�‘�˜�‹���‹���Ž�‡�–�Œ�‡�Ž�‹�…�‡�ä��
Modeli neprijateljskih jedinica su preuzeti iz paketa modela SciFi Enemies and 
Vehicles �� Popup Asylum �•�‘�Œ�‹�� �Œ�‡�� �•�‘�‰�—�©�‡�� �’�”�‘�•�ƒ�©�‹�� �•�ƒ��Unity Asset Storeu. 
Neprijatelji se razl�‹�•�—�Œ�—�� �’�‘�� �‹�œ�‰�Ž�‡�†�—�á�� �„�”�œ�‹�•�‹�� �•�”�‡�–�ƒ�•�Œ�ƒ�á�� �•�ƒ�«�‹�•�—�� �•�”�‡�–�ƒ�•�Œ�ƒ�á�� �•�‘�Ž�‹�«�‹�•�‹��
�•�‘�˜�ƒ�…�ƒ�� �•�‘�Œ�‡�� �‹�‰�”�ƒ�«�� �†�‘�„�‹�Œ�‡�� �’�”�‹�Ž�‹�•�‘�•�� �•�ƒ�˜�Ž�ƒ�†�ƒ�˜�ƒ�•�Œ�ƒ�� �‹�� �•�‘�Ž�‹�«�‹�•�‹�� ���‹�˜�‘�–�•�‹�Š�� �„�‘�†�‘�˜�ƒ�ä��
Neprijatelji ne mogu napadati no potrebno im je definirati njihov put kretanja. 
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Slika br. 3: Vrste neprijatelja u igri 

 
Dvije funkcije su glavne za interakciju s neprijateljima: funkcija Attacked() koja 
�•�‡�� �‹�œ�˜�”�æ�ƒ�˜�ƒ�� �—�� �–�”�‡�•�—�–�•�—�� �•�ƒ�†�ƒ�� �Œ�‡�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�� �•�ƒ�’�ƒ�†�•�—�–�� �‹�� �ˆ�—�•�•�…�‹�Œ�ƒ��Die() koja se 
�‹�œ�˜�”�æ�ƒ�˜�ƒ���•�ƒ�†�ƒ�����‹�˜�‘�–�•�‹���„�‘�†�‘�˜�‹���•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�ƒ���’�ƒ�†�•�—���‹�•�’�‘�†���•�—�Ž�‡�ä�����ƒ�†�ƒ���Œ�‡���•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ��
�•�ƒ�’�ƒ�†�•�—�–�á���‰�—�„�‹�����‹�˜�‘�–�•�‡���„�‘�†�‘�˜�‡���•�‘�Œ�‹���•�—���˜�‹�†�Ž�Œ�‹�˜�‹���‹�œ�•�ƒ�†���•�‘�†�‡�Ž�ƒ���•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�ƒ�ä�����ƒ�†�ƒ��
�•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�� �—�•�”�‡�á�� �–�ƒ�†�ƒ�� �•�‡�� �•�•�ƒ�•�Œ�—�Œ�‡�� �„�”�‘�Œ�� �’�”�‡�‘�•�–�ƒ�Ž�‹�Š�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�ƒ�á�� �‹�‰�”�ƒ�«�� �†�‘�„�‹�˜�ƒ��
novce, izv�‘�†�‹���•�‡���ƒ�•�‹�•�ƒ�…�‹�Œ�ƒ���‡�•�•�’�Ž�‘�œ�‹�Œ�‡���•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�ƒ�á���•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ���•�‡���—�•�‹�æ�–�ƒ�˜�ƒ���‹���’�—�æ�–�ƒ��
se zvuk eksplozije. 
 
public void Attacked(float amount){ 

  health -= amount; 
  healthBar.fillAmount = health / startHealth; 
  if  (health <= 0 && !dead)  Die(); 

} 
 
void Die() { 

  dead = true; 
  WaveSpawner.enemiesAlive--; 
  PlayerStats.Money += value; 
  PlayerStats.KillCount++; 
  GameObject effectInstance =  
  Instantiate(DeathEffect,transform.position,Quaternion.identity); 
  Destroy(effectInstance, 4f); 
  audioManager.PlayDelayed("Explosion", 0.2f); 
  audioManager.Play("Enemy death") 

}  
 
Unutar funkcije Update() �”�‡�ƒ�Ž�‹�œ�‹�”�ƒ���•�‡���•�”�‡�–�ƒ�•�Œ�‡���•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�ƒ���’�‘���–�‘�«�•�ƒ�•�ƒ���’�—�–�ƒ�ä������
�•�Ž�—�«�ƒ�Œ�—�� �†�ƒ�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�� �•�‹�Œ�‡�� �•�”�–�ƒ�˜�á�� �†�‘�Š�˜�ƒ�©�ƒ�� �•�‡�� �•�•�Œ�‡�”�� �—�� �•�‘�Œ�‡�•�� �•�‡�� �–�”�‡�„�ƒ�� �•�”�‡�–�ƒ�–�‹��
neprijatelj. Vektor smjera je dobiven razlikom pozicije mete i trenutne pozicije 
neprijatelja. Nakon toga slijedi pomjeranje �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�ƒ�� �’�‘�•�‘�©�—�� �ˆ�—�•�•�…�‹�Œ�‡����
Translate(). ���˜�ƒ�� �ˆ�—�•�•�…�‹�Œ�ƒ�� �’�‘�•�Œ�‡�”�ƒ�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�ƒ�� �•�ƒ�� �‘�•�•�‘�˜�—�� �—�•�•�‘�æ�•�ƒ��
normaliziranog vektora smjera, brzine neprijatelja i delta vremena. Vektor 
�•�•�Œ�‡�”�ƒ�� �•�‘�”�ƒ�� �„�‹�–�‹�� �•�‘�”�•�ƒ�Ž�‹�œ�‹�”�ƒ�•�� �•�ƒ�•�‘�� �•�‡�� �„�‹�� �—�–�Œ�‡�…�ƒ�‘�� �•�ƒ�� �˜�”�‹�Œ�‡�†�•�‘�•�–�� �—�•�•�‘�æ�•�ƒ�ä��
Posljednji argument funkcije Space.World �‘�œ�•�ƒ�«�ƒ�˜�ƒ�� �†�ƒ�� �•�‡�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�� �•�”�‡�©�‡�� �—��
�‘�†�•�‘�•�—�� �•�ƒ�� �…�‹�Œ�‡�Ž�‘�� �‘�•�”�—���‡�•�Œ�‡�ä�� ���� �•�Ž�—�«�ƒ�Œ�—�� �’�”�‹�„�Ž�‹���ƒ�˜�ƒ�•�Œ�ƒ�� �•�‘�•�ƒ�«�•�‘�Œ�� �’�‘�œ�‹�…�‹�Œ�‹�� �–�‘�«�•�‡��
�’�”�‡�•�ƒ���•�‘�Œ�‘�Œ���‹�†�‡�á���‘�†�ƒ�„�‹�”�‡���•�‡���•�‘�˜�ƒ���–�‘�«�•�ƒ���•�”�‡�–�ƒ�•�Œ�ƒ�ä 
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void Update() { 

 if  (!enemy.dead) { 
     Vector3 direction = target.position - transform.position; 
     transform.Translate(direction.normalized * enemy.speed * 

        Time.deltaTime, Space.World); 
     transform.forward = Vector3.Normalize(direction); 
     If(Vector3.Distance(transform.position,target.position)<= (0.4f)) 
      GetNextWaypoint(); 
  } 
  enemy.speed = enemy.startSpeed; 

} 

Tornjevi  
 
�����•�”�‡�‹�”�ƒ�•�‘�Œ���‹�‰�”�‹���‹�‰�”�ƒ�«�—���•�—���•�ƒ���”�ƒ�•�’�‘�Ž�ƒ�‰�ƒ�•�Œ�—���«�‡�–�‹�”�‹���˜�”�•�–�‡���–�‘�”�•�Œ�‡�˜�ƒ�ä�����ƒ�‘���‘�•�•�‘�˜�ƒ���œ�ƒ��
�‹�œ�”�ƒ�†�—�� �–�‘�”�•�Œ�‡�˜�ƒ�� �•�‘�”�‹�æ�–�‡�•�‹�� �•�—�� �•�‘�†�‡�Ž�‹�� �‹�œ�� �’�ƒ�•�‡�–�ƒ��SciFi Simple Gun Turret Set - 
Tarko 3D. ���˜�ƒ���–�‘�”�•�Œ�ƒ���‹�•�ƒ�Œ�—���’�‘�•�‡�„�•�‡���‘�•�‘�„�‹�•�‡���‘�•�‹�•���•�Ž�ƒ�•�‹�«�•�‹�Š���’�ƒ�”�ƒ�•�‡�–�ƒ�”�ƒ���Œ�ƒ�«�‹�•�‡�á��
brzine i radijusa pucanja: 

�x Toranj s laserom �� �–�‘�”�ƒ�•�Œ���•�‘�Œ�‹���•�‘�•�–�‹�•�—�‹�”�ƒ�•�‘���—�•�’�‘�”�ƒ�˜�ƒ���‹���‘�†�—�œ�‹�•�ƒ�����‹�˜�‘�–�•�‡��
bodove neprijateljima 

�x Toranj s raketom �� �–�‘�”�ƒ�•�Œ�� �•�‘�Œ�‹�� �’�”�‹�Ž�‹�•�‘�•�� �‹�•�’�ƒ�Ž�Œ�‹�˜�ƒ�•�Œ�ƒ�� �”�ƒ�•�‡�–�‡�� �«�‹�•�‹�� �æ�–�‡�–�—��
�•�˜�‹�•���Œ�‡�†�‹�•�‹�…�ƒ�•�ƒ���—���‘�†�”�‡�¯�‡�•�‘�•���”�ƒ�†�‹�Œ�—�•�—�ä 

 

 
Slika br. 4: Vrste tornjeva u igri 

 
���˜�ƒ�•�‹�� �–�‘�”�ƒ�•�Œ���•�‡���•�‘���‡�� �•�ƒ�†�‘�‰�”�ƒ�†�‹�–�‹�� �•�ƒ�•�‘�� �„�‹�� �•�‡�� �’�‘�Œ�ƒ�«�ƒ�Ž�‡�� �‘�†�”�‡�¯�‡�•�‡�� �•�ƒ�”�ƒ�•�–�‡�”�‹�•�–�‹�•�‡��
tornja. Funkcija LockOnTarget() �‘�•�‘�‰�—�©�ƒ�˜�ƒ���–�‘�”�•�Œ�‡�˜�‹�•�ƒ���†�ƒ���•�ƒ�…�‹�Ž�Œ�ƒ�Œ�—���‘�œ�•�ƒ�«�‡�•�‘�‰��
�•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�ƒ�ä�� ���‘�”�•�Œ�‡�˜�‹�� �—�� �’�”�ƒ�˜�‹�Ž�—�� �„�‹�”�ƒ�Œ�—�� �•�ƒ�Œ�„�Ž�‹���—�� �•�‡�–�—�� �•�‘�Œ�ƒ�� �‹�•�� �•�‡�� �•�ƒ�Ž�ƒ�œ�‹�� �—��
�•�Œ�‹�Š�‘�˜�‘�•�� �”�ƒ�†�‹�Œ�—�•�—�� �’�—�…�ƒ�•�Œ�ƒ�ä�� ���”�˜�‘�� �•�‡�� �†�‘�Š�˜�ƒ�©�ƒ�� �•�•�Œ�‡�”�� �—�� �•�‘�Œ�‡�•�� �•�‡�� �–�‘�”�ƒ�•�Œ�� �–�”�‡�„�ƒ��
�œ�ƒ�”�‘�–�‹�”�ƒ�–�‹�ä�� ���‘�•�‘�©�—�� �ˆ�—�•�•�…�‹�Œ�‡��Lerp() �•�‡�� �”�‘�–�ƒ�…�‹�Œ�ƒ�� �‹�•�–�‡�”�’�‘�Ž�‹�”�ƒ�� �‹�œ�•�‡�¯u trenutne 
�’�‘�œ�‹�…�‹�Œ�‡���‹�����‡�Ž�Œ�‡�•�‡���’�‘�œ�‹�…�‹�Œ�‡�ä�� 
 
void LockOnTarget() { 

Vector3 direction = target.position - transform.position; 
Quaternion lookRotation = Quaternion.LookRotation(direction); 
Vector3 rotation = Quaternion.Lerp(rotatingPart.rotation, lookRotation, 
Time.deltaTime * rotateSpeed).eulerAngles; 
rotatingPart.rotation = Quaternion.Euler(rotation.x, rotation.y, 0f); 



�5 �$ �ý �8 �1 �$ �/ �1 �( �� �, �* �5 �( �� �� �� ��9  1 0 0  

} 
���ƒ�†�ƒ�� �Œ�‡�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�� �’�”�‘�•�ƒ�¯�‡�•�� �‹�� �•�ƒ�…�‹�Ž�Œ�ƒ�•�� �–�ƒ�†�ƒ�� �•�‡�� �‘�•�‹�†�ƒ�� �ˆ�—�•�•�…�‹�Œ�ƒ��Shoot() za 
pucanje po neprijatelju. Ova funkcija stvara instancu projektila na poziciji vrha 
cijevi tornja. Nakon toga se putem funkcije Seek() izvodi kretanje projektila od 
�’�‘�«�‡�–�•�‡���–�‘�«�•�‡���’�”�‡�•�ƒ���•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�—�ä 
 
void Shoot() { 

 if  (useRocket) audioManager.Play("Rocket shot"); 
 else audioManager.Play("Regular shot"); 
 
 foreach (var firePoint in firePoints) { 
    if  (firePoint != null ) { 
      GameObject bulletGO = Instantiate(bulletPrefab,  
      firePoint.position, firePoint.rotation);  
      Bullet bullet = bulletGO.GetComponent<Bullet>(); 
      if  (bullet != null ) bullet.Seek(target); 
    } 
 } 

} 
 
���ƒ�•�Ž�Œ�—�«�ƒ�• 
 
���‹�Ž�Œ�� �‘�˜�‘�‰�� �”�ƒ�†�ƒ�� �„�‹�‘�� �Œ�‡�� �”�ƒ�œ�˜�‹�–�‹�� �’�”�‘�–�‘�–�‹�’�� �Œ�‡�†�•�‘�•�–�ƒ�˜�•�‡�� �•�–�”�ƒ�–�‡�æ�•�‡�� �‹�‰�”�‡�� �‘�„�”�ƒ�•�‡��
�–�‘�”�•�Œ�‡�˜�‹�•�ƒ�� �•�‘�Œ�ƒ�� �‹�•�’�Ž�‡�•�‡�•�–�‹�”�ƒ�•�‡�� �‘�•�•�‘�˜�•�‡�� �•�‡�Š�ƒ�•�‹�•�‡�� �‘�˜�‘�‰�� ���ƒ�•�”�ƒ�� �—��
programskom alatu Unity. Unity se pokazao kao vrlo prikladan alat za razvoj 
�‹�‰�ƒ�”�ƒ�� �‘�˜�‘�‰�� �–�‹�’�ƒ�� �Œ�‡�”�� �•�—�†�‹�� �„�”�‘�Œ�•�‡�� �ˆ�—�•�•�…�‹�‘�•�ƒ�Ž�•�‘�•�–�‹�� �•�‘�Œ�‡�� �‘�Ž�ƒ�•�æ�ƒ�˜�ƒ�Œ�—�� �‹�œ�”�ƒ�†�—��
mehanika igre ovog tipa. Vrlo brzo se mogu pohvatati osnovni koncepti na 
�•�‘�Œ�‹�•�ƒ�� �•�‡�� �‘�•�†�ƒ�� �•�‘���‡�� �‰�”�ƒ�†�‹�–�‹�� �•�ƒ�’�”�‡�†�•�‹�Œ�‡�� �œ�•�ƒ�•�Œ�‡�ä�� ���•�‹�•�� �œ�•�ƒ�•�Œ�ƒ�� �’�”�‘�‰�”�ƒ�•�‹�”�ƒ�•�Œ�ƒ�á��
potrebno je znati i osnove vektorske a�Ž�‰�‡�„�”�‡�� �‹�� �ƒ�•�ƒ�Ž�‹�–�‹�«�•�‡�� �‰�‡�‘�•�‡�–�”�‹�Œ�‡�ä�� ���ƒ�œ�˜�‘�Œ��
�”�ƒ�«�—�•�ƒ�Ž�•�‡�� �‹�‰�”�‡�� �Œ�‡�� �‰�‡�•�‡�”�ƒ�Ž�•�‘�� �•�Ž�‘���‡�•�� �’�”�‘�…�‡�•�� �•�‘�Œ�‹�� �‘�„�—�Š�˜�ƒ�©�ƒ�� �„�”�‘�Œ�•�‡�� �‡�Ž�‡�•�‡�•�–�‡�� �•��
�•�‘�Œ�‹�•�ƒ���•�‡���†�‡�˜�‡�Ž�‘�’�‡�”���•�—�•�”�‡�©�‡���’�”�‹�Ž�‹�•�‘�•���”�ƒ�œ�˜�‘�Œ�ƒ���”�ƒ�«�—�•�ƒ�Ž�•�‡���‹�‰�”�‡�ä 
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���ƒ���‡�–�ƒ�• 
 
U ovom radu je predstavljen algoritam za proceduralno kreiranje razina te 
�•�Œ�‡�‰�‘�˜�ƒ�� �‹�•�’�Ž�‡�•�‡�•�–�ƒ�…�‹�Œ�ƒ�� �•�‘�”�‹�æ�–�‡�•�Œ�‡�•�� �’�”�‘�‰�”�ƒ�•�•�•�‘�‰�� �ƒ�Ž�ƒ�–�ƒ�� ���•�‹�–�›�ä�� ���� �’�”�ƒ�•�–�‹�«�•�‘�•��
�†�‹�Œ�‡�Ž�—�� �”�ƒ�†�ƒ�� �‹�œ�”�ƒ�¯�‡�•�� �Œ�‡�� �’�”�‘�–�‘�–�‹�’�� �†�˜�‘�†�‹�•�‡�•�œ�‹�‘�•�ƒ�Ž�•�‡�� �”�ƒ�«�—�•�ƒ�Ž�•�‡�� �‹�‰�”�‡�� �•�‘�Œ�ƒ�� �•�‘�”�‹�•�–�‹��
algoritam za proceduralno generiranje razina. 
 
���Ž�Œ�—�«�•�‡���”�‹�Œ�‡�«�‹�ã���”�ƒ�«�—�•�ƒ�Ž�•�ƒ���‹�‰�”�ƒ�á���†�˜�‘�†�‹�•�‡�•�œ�‹�‘�•�ƒ�Ž�•�ƒ���‹�‰�”�ƒ�á���†�‹�•�ƒ�•�‹�«�•�‘���‰�‡�•�‡�”�‹�”�ƒ�•�Œ�‡��
nivoa, Unity, C#, programiranje, algoritmi 
 
Uvod 
 
���”�‘�…�‡�†�—�”�ƒ�Ž�•�‘�� �‰�‡�•�‡�”�‹�”�ƒ�•�Œ�‡�� �Œ�‡�� �’�”�‘�…�‡�•�� �•�ƒ�†�ƒ�� �•�‡�� �’�‘�†�ƒ�–�…�‹�� �•�”�‡�‹�”�ƒ�Œ�—���’�—�–�‡�•�� �‹�œ�˜�‘�¯�‡�•�Œ�ƒ��
�•�‡�•�‘�‰�� �ƒ�Ž�‰�‘�”�‹�–�•�ƒ�� �ƒ�� �•�‡�� �”�—�«�•�‘�� ���x���ä�� ���� �”�ƒ�«�—�•�ƒ�Ž�•�‹�•�� �‹�‰�”�ƒ�•�ƒ�á�� �’�”�‘�…�‡�†�—�”�ƒ�Ž�•�‘��
�‰�‡�•�‡�”�‹�”�ƒ�•�Œ�‡�� �•�‡�� �•�‘�”�‹�•�–�‹�� �•�ƒ�•�‘�� �„�‹�� �•�‡�� �—�� �‹�‰�”�ƒ�•�ƒ�� �•�–�˜�‘�”�‹�Ž�ƒ�� �˜�‡�Ž�‹�•�ƒ�� �•�‘�Ž�‹�«�‹�•�ƒ�� �•�ƒ�†�”���ƒ�Œ�ƒ�ä��
Primjerice, u serijalu igre Civilization karta svijeta se proceduralno generira. 
���ƒ�� �–�ƒ�Œ�� �•�ƒ�«�‹�•�� �‹�‰�”�ƒ�� �’�‘�•�–�ƒ�Œ�‡�� �œ�ƒ�•�‹�•�Ž�Œ�‹�˜�‹�Œ�ƒ�� �•�‘�†�� �’�‘�•�‘�˜�•�‘�‰�� �‹�‰�”�ƒ�•�Œ�ƒ�ä�� ���”�‘�…�‡�†�—�”�ƒ�Ž�•�‘��
generiranje mape ili svijeta koristi se i u mnogim drugim igrama: Don't Starve, 
Spelunky, Stardew Valley i dr. [5]. Ekstreman primjer je igra No Man's Sky gdje 
se proceduralno generira cijeli svemir s nevjerojatno velikim brojem planeta 
�•�ƒ�� �•�‘�Œ�‹�•�ƒ�� �Œ�‡�� �‘�’�‡�–�� �’�”�‘�…�‡�†�—�”�ƒ�Ž�•�‘�� �‰�‡�•�‡�”�‹�”�ƒ�•�� ���‹�˜�‘�–�‹�•�Œ�•�•�‹�� �•�˜�‹�Œ�‡�–�� �‹�� �˜�‡�‰�‡�–�ƒ�…�‹�Œ�ƒ�� ���s���ä�� ����
�•�•�Ž�‘�’�—���‘�˜�‘�‰���”�ƒ�†�ƒ���‹�œ�”�ƒ�¯�‡�•���Œ�‡���’�”�‘�–�‘�–�‹�’���†�˜�‘�†�‹�•enzionalne platformske igre koja 
proceduralno generira razine igre. Kreirani prototip je razvijen u 
programskom alatu Unity [3]. Unity je programski alat koji je primarno 
�•�ƒ�•�‹�Œ�‡�•�Œ�‡�•�� �œ�ƒ�� �”�ƒ�œ�˜�‘�Œ�� �”�ƒ�«�—�•�ƒ�Ž�•�‹�Š�� �‹�‰�ƒ�”�ƒ�ä�� ���‰�”�‡�� �•�‡�� �•�‘�‰�—�� �‹�œ�˜�‡�•�–�‹�� �•�ƒ�� �’�”�‡�•�‘�� �t�w��
platformi te �ƒ�Ž�ƒ�–�� �‘�•�‘�‰�—�©�—�Œ�‡�� �„�”���‹�� �”�ƒ�œ�˜�‘�Œ�� �”�ƒ�«�—�•�ƒ�Ž�•�‡�� �‹�‰�”�‡�� �Œ�‡�”�� �ƒ�Ž�ƒ�–�� �’�”�‡�†�•�–�ƒ�˜�Ž�Œ�ƒ��
pogon igre (eng. game engine�����–�‡���•�‡���–�‹�•�‡���—�˜�‡�Ž�‹�•�‡���•�•�ƒ�•�Œ�—�Œ�‡���•�‘�Ž�‹�«�‹�•�ƒ���’�‘�•�Ž�ƒ�����v���ä 
 
Proceduralno generiranje razina  
 
Kreirana igra se temelji na procesu proceduralnog generiranja nivoa u igri 
Spelunky. Svaka razina temelji se na dvodimenzionalnom polju soba, ili 
�÷�•�”�‡���‹�ò�ä�����‹�•�‡�•�œ�‹�Œ�‡���Œ�‡�†�•�‘�‰���•�‹�˜�‘�ƒ���•�—���v���•�‘�„�‡���˜�‡�”�–�‹�•�ƒ�Ž�•�‘���’�—�–�ƒ���v���•�‘�„�‡���Š�‘�”�‹�œ�‘�•�–�ƒ�Ž�•�‘�ä��
���‰�”�ƒ�«�� �•�‹�˜�‘�—���—�˜�‹�Œ�‡�•�� �’�‘�«�‹�•�Œ�‡�� �—���Œ�‡�†�•�‘�‰�� �‘�†�� �•�‘�„�ƒ�� �—���‰�‘�”�•�Œ�‡�•�� �”�‡�†�—�ä�� ���œ�Ž�ƒ�œ���‹�œ�� �•�‹�˜�‘�ƒ�� �•�‡��
nalazi u jednoj od soba u donjem r�‡�†�—�ä�� ���•�‘�� �æ�–�‘�� �Œ�‡�� �’�‘�–�”�‡�„�•�‘�� �Œ�‡�� �‘�•�‹�‰�—�”�ƒ�–�‹�� �†�ƒ��



�5 �$ �ý �8 �1 �$ �/ �1 �( �� �, �* �5 �( �� �� �� ��9  1 0 3  

postoji put od ulaza do izlaza nivoa. Kako bi se to osiguralo, stvara se 
�–�ƒ�•�‘�œ�˜�ƒ�•�‹���÷�•�”�‹�–�‹�«�•�‹���’�—�–�ò�ä�����Œ�‡�‰�ƒ���«�‹�•�‡���•�‘�„�‡���•�‘�Œ�‡���•�—���†�‹�”�‡�•�–�•�‹���•�ƒ�Œ�•�”�ƒ�©�‹���’�—�–���‘�†���—�Ž�ƒ�œ�ƒ��
do izlaza nivoa. Na slici 1 je prikazan jedan generirani nivo spomenute igre [2]. 
 

 
Slika br. 1: Generiranje razina u igri Spelunky 

 
���˜�ƒ�•�ƒ���•�‘�„�ƒ���•�‘�Œ�ƒ���Œ�‡���•�ƒ���•�”�‹�–�‹�«�•�‘�•���’�—�–�—���•�‘�”�ƒ���„�‹�–�‹���‘�†�”�‡�¯�‡�•�‘�‰���–�‹�’�ƒ�á���–�Œ�ä���•�‘�”�ƒ���‹�•�ƒ�–�‹��
�‹�œ�Ž�ƒ�œ�‡�� �•�ƒ�� �–�‘�«�•�‘�� �‘�†�”�‡�¯�‡�•�‘�Œ�� �•�–�”�ƒ�•�‹�� �•�ƒ�•�‘�� �„�‹�� �’�”�‘�Ž�ƒ�œ�ƒ�•�� �†�‘�� �‹�œ�Ž�ƒ�œ�ƒ�� �„�‹�‘�� �•�‘�‰�—�©�ä��
Preostale sobe mogu biti bilo koje�‰���–�‹�’�ƒ���Œ�‡�”���•�‡���—���•�Œ�‹�Š���•�‘���‡���ƒ���•�‡���•�‘�”�ƒ���—�Ž�ƒ�œ�‹�–�‹�ä�� 
 
Ideja proceduralnog generiranja razine  
 
���‹�Ž�Œ���‘�˜�‘�‰���”�ƒ�†�ƒ���„�‹�‘���Œ�‡���•�”�‡�‹�”�ƒ�–�‹���’�”�‘�…�‡�†�—�”�ƒ�Ž�•�‘���‰�‡�•�‡�”�‹�”�ƒ�•�Œ�‡���”�ƒ�œ�‹�•�ƒ���•�‘�Œ�‡���„�‹���„�‹�Ž�‘���•�Ž�‹�«�•�‘��
onome u igri Spelunky�ä�� ���� �•�”�‡�‹�”�ƒ�•�‘�Œ�� �‹�‰�”�‹�� �•�‘�”�‹�•�–�‡�� �•�‡�� �•�Ž�‹�«�•�‹�� �•�‘�•�…�‡�’�–�‹�� �•�ƒ�‘�� �•�‘�†��
navedene ig�”�‡�ã�� �Œ�‡�†�•�ƒ�� �”�ƒ�œ�‹�•�ƒ�� �•�ƒ�•�–�‘�Œ�ƒ�–�� �©�‡�� �•�‡�� �‘�†�� �†�˜�‘�†�‹�•�‡�•�œ�‹�‘�•�ƒ�Ž�•�‘�‰�� �’�‘�Ž�Œ�ƒ�� �•�‘�„�ƒ��
�Œ�‡�†�•�ƒ�•�‡�� �˜�‡�Ž�‹�«�‹�•�‡�� �•�‘�Œ�‡�� �•�—�� �—�•�ƒ�’�”�‹�Œ�‡�†�� �†�‹�œ�ƒ�Œ�•�‹�”�ƒ�•�‡�� �–�‡�� �‹�•�ƒ�Œ�—�� �•�˜�‘�Œ�‡�� �’�”�‘�’�ƒ�†�ƒ�Œ�—�©�‡��
�‹�œ�Ž�ƒ�œ�•�‡�� �–�‘�«�•�‡�ä�� ���ƒ�•�‘�� �•�—�� �•�‘�„�‡�� �†�‹�œ�ƒ�Œ�•�‹�”�ƒ�•�‡�á�� �‹�� �—�•�—�–�ƒ�”�� �•�ƒ�•�‡�� �•�‘�„�‡�� �’�‘�•�–�‘�Œ�‡�� �‘�†�”�‡�¯�‡�•�‡��
varijacije terena koje kod svakog generir�ƒ�•�Œ�ƒ���•�‘�„�‡���†�ƒ�Œ�—���†�”�—�‰�ƒ�«�‹�Œ�‹���‘�„�Ž�‹�•�� �–�‡�”�‡�•�ƒ��
stoga i svaka soba ima svoje karakteristike proceduralnog generiranja. 
���ƒ�•�‘�¯�‡�”���•�‡���•�‘�”�‹�•�–�‹�� �‹�•�–�‹�� �•�‘�•�…�‡�’�–���•�–�˜�ƒ�”�ƒ�•�Œ�ƒ���•�”�‹�–�‹�«�•�‘�‰���’�—�–�ƒ���•�‘�� �—���•�”�‡�‹�”�ƒ�•�‘�Œ���‹�‰�”�‹�� �–�ƒ�Œ��
�’�—�–���©�‡���„�‹�–�‹���‘�†���†�‘�•�Œ�‹�Š���•�‘�„�ƒ���’�”�‡�•�ƒ���‰�‘�”�•�Œ�‹�•���•�‘�„�ƒ�•�ƒ�ä�����‘�„�‡���•�‘�Œ�‡���•�‹�•�—���•�ƒ �•�”�‹�–�‹�«�•�‘�•��
�’�—�–�—�� �•�‡�� �–�ƒ�•�‘�¯�‡�”�� �‰�‡�•�‡�”�‹�”�ƒ�Œ�—�� �—�� �’�‘�–�’�—�•�‘�•�–�� �•�ƒ�•�—�•�‹�«�•�‘�� �•�� �‘�„�œ�‹�”�‘�•�� �†�ƒ�� �•�‹�•�—��
�’�”�‡�•�—�†�•�‡�� �œ�ƒ�� �’�”�‘�Š�‘�†�� �•�‹�˜�‘�ƒ�ä�� ���˜�‡�� �”�‡�•�–�”�‹�•�…�‹�Œ�‡�� �’�‘�•�ƒ���—�� �†�ƒ�� �•�‡�� �ƒ�Ž�‰�‘�”�‹�–�ƒ�•��
pojednostavi i da se dobiju funkcionalni nivoi koji imaju sve osnovne 
funkcionalnosti dizajniranog nivoa. 
 
U kreiranoj igri postoje dvije osnovne vrste soba: sobe koje imaju izlaz lijevo i 
desno te sobe koje imaju izlaz na sve 4 strane. Ovaj odabir je nastao na temelju 
�«�‹�•�Œ�‡�•�‹�…�‡�� �†�ƒ�� �•�‘�„�‡�� �–�‘�‰�� �–�‹�’�ƒ�� �‹�•�ƒ�Œ�—�� �˜�‡�Ž�‹�•�‹�� �’�‘�–�‡�•�…�‹�Œ�ƒ�Ž�� �œ�ƒ�� �˜�‡�”�–�‹�•�ƒ�Ž�•�‘�� �•�’�ƒ�Œ�ƒ�•�Œ�‡�� �æ�–�‘�� �—��
�•�‡�•�‹�•�� �•�Ž�—�«�ƒ�Œ�‡�˜�‹�•�ƒ�� �•�‘���‡�� �”�‡�œ�—�Ž�–�‹�”�ƒ�–�‹�� �–�‹�•�‡�� �†�ƒ�� �•�ƒ�� �”�ƒ�œ�‹�•�‹�� �’�‘�•�–�‘�Œ�‹�� �‹�� �˜�‹�æ�‡�� �•�‘�‰�—�©�‹�Š��
putova do kraja nivoa kao to je to vidljivo na slici broj 2. 
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���ƒ�‘�� �æ�–�‘�� �Œ�‡�� �˜�‡�©�� �”�‡�«�‡�•�‘�á�� �—�•�—�–�ƒ�”�� �•�ƒ�•�‡�� �•�‘�„�‡�� �’�‘�•�–�‘�Œ�‡�� �‘�†�”�‡�¯�‡�•�‹�� �‡�Ž�‡�•�‡�•�–�‹��
�•�ƒ�•�—�•�‹�«�•�‘�•�–�‹�ä�����‘���Œ�‡���‘�•�•�‹�æ�Ž�Œ�‡�•�‘���†�ƒ���—�•�—�–�ƒ�”���•�‘�„�‡���’�‘�•�–�‘�Œ�‡���‘�†�”�‡�¯�‡�•�‹���†�‹�Œ�‡�Ž�‘�˜�‹���•�‘�Œ�‹���•�‡��
�–�ƒ�•�‘�¯�‡�”�� �•�ƒ�•�—�•�‹�«�•�‘�� �•�–�˜�ƒ�”�ƒ�Œ�—�ä�� ���˜�ƒ�•�‹�� �‡�Ž�‡�•�‡�•�–�� �–�‡�”�‡�•�ƒ�� �‹�•�ƒ���‘�†�”�‡�¯�‡�•�—���˜�Œ�‡�”�‘�Œ�ƒ�–�•�‘�•�–��
�•�ƒ�•�–�ƒ�•�•�ƒ���‹���•�ƒ���–�ƒ�Œ���•�ƒ�«�‹�•���•�‡���†�‘�†�ƒ�–�•�‘���’�‘�•�–�‹���‡���˜�ƒ�”�‹�Œ�ƒ�„�‹�Ž�•�‘�•�–���‹�œ�‰�Ž�‡�†�ƒ���”�ƒ�œ�‹�•�ƒ�ä 
 

 
Slika br. 3: Objekti koji su varijabilni 

 
Implementacija  
 
���ƒ�� �‹�•�’�Ž�‡�•�‡�•�–�ƒ�…�‹�Œ�—�� �•�”�‹�–�‹�«�•�‘�‰�� �’�—�–�ƒ�� �•�‘�”�‹�æ�–�‡�•�ƒ�� �Œ�‡�� �†�˜�‘�†�‹�•�‡�•�œ�‹�‘�•�ƒ�Ž�•�ƒ�� �•�ƒ�–�”�‹�…�ƒ��
�…�Œ�‡�Ž�‘�„�”�‘�Œ�•�‘�‰���–�‹�’�ƒ�ä�� ���‘�� �’�‘�Ž�Œ�‡���•�‡�� �•�‘���‡�� �‹�•�–�‡�”�’�”�‡�–�‹�”�ƒ�–�‹�� �•�ƒ�‘�� �æ�ƒ�Š�‘�˜�•�•�‘�� �’�‘�Ž�Œ�‡�� �—���•�‘�Œ�‡�•��
�•�˜�ƒ�•�‘�� �’�‘�Ž�Œ�‡�� �•�ƒ�†�”���‹�� �Œ�‡�†�•�—�� �…�Œ�‡�Ž�‘�„�”�‘�Œ�•�—�� �˜�”�‹�Œ�‡�†�•�‘�•�–�ä�� ���”�‹�Ž�‹�•�‘�•�� �‹�•�‹�…�‹�Œ�ƒ�Ž�‹�œ�ƒ�…�‹�Œ�‡�á�� �•�˜�‹�•��
poljima se dodjeljuje vrijednost 0. Ukoliko se generira soba koja ima izlaze 
horizontalno, tada se dodjeljuje polju vrijednost 1 a ako se generira polje koje 
�‹�•�ƒ�� �‹�œ�Ž�ƒ�œ�‡�� �•�ƒ�� �•�˜�‡�� �•�–�”�ƒ�•�‡�� �–�ƒ�†�ƒ�� �•�‡�� �’�‘�Ž�Œ�—�� �†�‘�†�Œ�‡�Ž�Œ�—�Œ�‡�� �„�”�‘�Œ�� �t�ä�� ���Ž�‰�‘�”�‹�–�ƒ�•�� �•�”�‡�©�‡�� �‘�†��
�•�ƒ�•�—�•�‹�«�•�‘�‰�� �’�‘�Ž�Œ�ƒ�� �•�ƒ�� �•�ƒ�Œ�•�‹���‘�Œ�� �˜�‡�”�–�‹�•�ƒ�Ž�•�‘�Œ�� �”�ƒ�œ�‹�•�‹�� �–�‡�� �‰�‡�•�‡�”�‹�”�ƒ�� �•�”�‹�–�‹�«�•�‹�� �’�—�–�ä��
���”�‹�Ž�‹�•�‘�•�� �‰�‡�•�‡�”�‹�”�ƒ�•�Œ�ƒ�� �•�”�‹�–�‹�«�•�‘�‰�� �’�—�–�ƒ�� �œ�ƒ�˜�”�æ�•�‘�� �’�‘�Ž�Œ�‡�� �•�‘�”�ƒ�� �„�‹�–�‹�� �—�� �‰�‘�”�•�Œ�‡�•�� �”�‡�†�—��
�’�‘�Ž�Œ�ƒ�ä�� ���ƒ�•�‘�•�� �‰�‡�•�‡�”�‹�”�ƒ�•�Œ�ƒ�� �•�”�‹�–�‹�«�•�‘�‰�� �’�—�–�ƒ�á�� �•�˜�ƒ�� �‘�•�–�ƒ�Ž�ƒ�� �’�‘�Ž�Œ�ƒ�� �•�‘�Œ�ƒ�� �•�—�� �‘�•�–�ƒ�Ž�ƒ�� �•�ƒ��
�˜�”�‹�Œ�‡�†�•�‘�•�–�‹���r���•�‡���‘�†�”�‡�¯�—�Œ�—���•�ƒ�•�—�•�‹�«�•�‘���•�ƒ���˜�”�‹�Œ�‡�†�•�‘�•�–�‹���s���‹�Ž�‹���t�ä 
 

void OdrediOstaleSobe() { 
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  while (!kraj) {  
       prijasnjaSoba = trenutnaSoba; 
       bool uspjeh = false; 
       while (!uspjeh) { 
           int slucajniBroj = Random.Range(1, 6); 
           if(slucajniBroj >= 1 && slucajniBroj <= 2)  
               uspjeh = ProbajPomakULijevuStranu();  
           else if (slucajniBroj >= 3 && slucajniBroj <= 4) { 
               uspjeh = ProbajPomakUDesnuStranu(); 
           else if (slucajniBroj == 5) 
               uspjeh = ProbajPomakGore();} 
       if(trenutnaSoba.y == dimenzijeRazine-1 &&((trenutnaSoba.x == 0  
  && sobe[1,dimenzijeRazine-1]>0) || (trenutnaSoba.x == dimenzijeRazine  
  - 1 && sobe[dimenzijeRazine - 2, dimenzijeRazine - 1] > 0))) { 
       kraj = true; 
       krajnjaSoba = trenutnaSoba; 
       }  
  } 

} 
 
Varijable prijasnjaSoba i trenutnaSoba su tipa Vector2Int�á���æ�–�‘���œ�•�ƒ�«�‹���†�ƒ���•�˜�ƒ�•�ƒ���‘�†��
�•�Œ�‹�Š���•�ƒ�†�”���‹�� �†�˜�‹�Œ�‡���…�Œ�‡�Ž�‘�„�”�‘�Œ�•�‡���˜�”�‹�Œ�‡�†�•�‘�•�–�‹�ä�����•�‡���‘�œ�•�ƒ�«�—�Œ�—���’�‘�œ�‹�…�‹�Œ�—���’�‘�Ž�Œ�ƒ���•�ƒ���”�ƒ�œ�‹�•�‹��
�•�‘�Œ�ƒ�� �’�”�‡�†�•�–�ƒ�˜�Ž�Œ�ƒ�Œ�—�� �’�”�‹�Œ�ƒ�æ�•�Œ�—�� �•�‘�„�—�� �•�”�‹�–�‹�«�•�‘�‰�� �’�—�–�ƒ�� �‹�� �•�‘�˜�—�� �•�‘�„�—�� �—�� �•�‹�œ�—�ä�� ���ƒ�•�–�‹�–�‹��
poziciju sobe koj�ƒ�� �Œ�‡�� �’�”�‡�–�Š�‘�†�•�‘�� �‘�†�”�‡�¯�‡�•�ƒ�� �•�‘�”�‹�•�•�‘�� �Œ�‡�� �•�ƒ�•�‘�� �„�‹�� �•�‡�� �•�‘�†�� �’�‘�•�ƒ�•�ƒ��
�’�”�‡�•�ƒ�� �‰�‘�”�‡�á�� �æ�–�‘�� �œ�•�ƒ�«�‹�� �†�ƒ�� �Œ�‡�� �•�‘�˜�ƒ�� �•�‘�„�ƒ�� �•�ƒ�� �•�”�‹�–�‹�«�•�‘�•�� �’�—�–�—�� �‹�œ�•�ƒ�†�� �’�”�‡�–�Š�‘�†�•�‡�á��
�˜�”�‹�Œ�‡�†�•�‘�•�–�� �’�‘�Ž�Œ�ƒ�� �•�‘�Œ�‡�� �•�‘�”�‡�•�’�‘�•�†�‹�”�ƒ�� �’�”�‡�–�Š�‘�†�•�‘�Œ�� �•�‘�„�‹�� �•�‘�‰�Ž�ƒ�� �’�‘�•�–�ƒ�˜�‹�–�‹�� �•�ƒ�� �t�á�� �æ�–�‘��
�œ�•�ƒ�«�‹���†�ƒ���‹���–�ƒ���•�‘�„�ƒ���•�‘�”�ƒ���‹�•�ƒ�–�‹���‹�œ�Ž�ƒ�œ���’�”�‡�•�ƒ���‰�‘�”�‡�ä�����‘���Œ�‡���•�—���•�‘���Œ�‡�”�á���†�ƒ���„�‹���•�‡���‹�œ���†�‘�•�Œ�‡��
�•�‘�„�‡���’�”�‡�æ�Ž�‘���—���‰�‘�”�•�Œ�—�á���†�‘�•�Œ�ƒ���•�‘�”�ƒ���‹�•�ƒ�–�‹���‹�œ�Ž�ƒ�œ���’�”�‡�•�ƒ���‰�‘�”�‡�á���ƒ���‰�‘�”�•�Œ�ƒ���‹�œ�Ž�ƒ�œ���’�”�‡�•�ƒ��
dolje.   
 
���˜�‡���†�‘�•���•�‹�Œ�‡���•�”�‡�‹�”�ƒ�•���•�”�‹�–�‹�«�•�‹���’�—�–���—���’�‘�–�’�—�•�‘�•�–�‹�á���’�—�–�‡�•��while �’�‡�–�Ž�Œ�‡���†�‘�‰�ƒ�¯�ƒ�Œ�—���•�‡��
�’�‘�•�ƒ�…�‹�� �’�‘�� �”�ƒ�œ�‹�•�‹�� �–�ƒ�•�‘�� �†�ƒ�� �•�‡�� �•�ƒ�� �–�‡�•�‡�Ž�Œ�—�� �•�ƒ�•�—�•�‹�«�•�‘�‰�� �„�”�‘�Œ�ƒ �‘�†�ƒ�„�‹�”�‡�� �Š�‘�©�‡�� �Ž�‹�� �•�‡��
�’�‘�•�—�æ�ƒ�–�‹���–�”�‡�•�—�–�•�—���•�‘�„�—�����˜�ƒ�”�‹�Œ�ƒ�„�Ž�—��trenutnaSoba�á���•�‘�Œ�ƒ���©�‡���œ�ƒ�’�”�ƒ�˜�‘���’�”�‡�†�•�–�ƒ�˜�Ž�Œ�ƒ�–�‹��
�•�Ž�Œ�‡�†�‡�©�—���•�‘�„�—�� �•�ƒ�� �•�”�‹�–�‹�«�•�‘�•�� �’�—�–�—���� �’�‘�•�ƒ�•�•�—�–�‹�� �—�� �Ž�‹�Œ�‡�˜�‘�á�� �—���†�‡�•�•�‘�� �‹�Ž�‹�� �’�”�‡�•�ƒ�� �‰�‘�”�‡�ä��
���˜�‘�� �•�—�� �ˆ�—�•�•�…�‹�Œ�‡�� �•�‘�Œ�‡�� �’�”�‘�˜�Œ�‡�”�ƒ�˜�ƒ�Œ�—�� �Œ�‡�� �Ž�‹�� �’�‘�•�ƒ�•�� �—�� �‘�†�”�‡�¯�‡�•�‘�•�� �•�•�Œ�‡�”�—�� �•�‘�‰�—�©�á�� �‹��
ako je �•�‘�‰�—�©�á���”�ƒ�†�‡���’�‘�•�ƒ�•���—���–�‘�•���•�•�Œ�‡�”�—���‹���˜�”�ƒ�©�ƒ�Œ�—���˜�”�‹�Œ�‡�†�•�‘�•�–��true, u suprotnom 
�˜�”�ƒ�©�ƒ�Œ�—�� �˜�”�‹�Œ�‡�†�•�‘�•�–��false �•�ƒ�•�‘�� �„�‹�� �•�‡�� �’�‘�•�‘�˜�•�‘�� �’�‘�•�—�æ�ƒ�‘�� �’�‘�•�ƒ�•�� �—�� �•�‡�•�—�� �†�”�—�‰�—��
stranu. 
 
bool ProbajPomakULijevuStranu(){ 
     if (trenutnaSoba.x > 0) { 
          if(sobe[trenutnaSoba.x - 1, trenutnaSoba.y] == 0) {                     
              trenutnaSoba.x -= 1; 
              sobe[trenutnaSoba.x, trenutnaSoba.y] = 1;                   
              return true;  
          } 
     } 
     return false; 
} 
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bool ProbajPomakUDesnuStranu(){ 

  if (t renutnaSoba.x < dimenzijeRazine - 1) { 
       if (sobe[trenutnaSoba.x + 1, trenutnaSoba.y] == 0) { 
            trenutnaSoba.x += 1; 
            sobe[trenutnaSoba.x, trenutnaSoba.y] = 1; 
            return true;  
       } 

     } 
     return false; 
} 
 
bool ProbajPomakGore(){ 

  if (trenutnaSoba.y < dimenzijeRazine - 1){ 
       sobe[trenutnaSoba.x, trenutnaSoba.y] = 2; 
       trenutnaSoba.y += 1; 
       sobe[trenutnaSoba.x, trenutnaSoba.y] = 2; 
       return true;  
  } 
  return false; 

} 
 
���ƒ�•�‘�•���æ�–�‘���•�—���†�‡�ˆ�‹�•�‹�”�ƒ�•�‹ indeksi soba na razini, na temelju tih vrijednosti 
�•�‘�‰�—�©�‡���Œ�‡���•�–�˜�‘�”�‹�–�‹���•�‘�•�•�”�‡�–�•�‡���•�‘�„�‡�ä 
 

 
Slika br. 4�ã�����‡�•�‘�Ž�‹�•�‘���•�ƒ�•�—�•�‹�«�•�‘���‰�‡�•�‡�”�‹�”�ƒ�•�‹�Š���”�ƒ�œ�‹�•�ƒ 

 
���ƒ�•�Ž�Œ�—�«�ƒ�• 
 
���”�‡�‹�”�ƒ�•�ƒ�� �‹�‰�”�ƒ�� �Œ�‡�� �‹�œ�”�ƒ�¯�‡�•�ƒ�� �’�‘�•�‘�©�—�� �’�”�‘�‰�”�ƒ�•�•�•�‘�‰�� �ƒ�Ž�ƒ�–�ƒ�� ���•�‹�–�›�� �ƒ�� �œ�ƒ�� �’�‹�•�ƒ�•�Œ�‡��
�’�”�‘�‰�”�ƒ�•�•�•�‘�‰�� �•�‘�†�ƒ�� �•�‘�”�‹�æ�–�‡�•�� �Œ�‡�� �ƒ�Ž�ƒ�–�� ���‹�…�”�‘�•�‘�ˆ�–�� ���‹�•�—�ƒ�Ž�� ���–�—�†�‹�‘�ä�� ���”�‘�…�‡�†�—�”�ƒ�Ž�•�‘��
�‰�‡�•�‡�”�‹�”�ƒ�•�Œ�‡�� �”�ƒ�œ�‹�•�ƒ�� �‹�•�ƒ�� �˜�‡�Ž�‹�•�‹�� �’�‘�–�‡�•�…�‹�Œ�ƒ�Ž�� �—�� �•�–�˜�ƒ�”�ƒ�•�Œ�—�� �”�ƒ�«�—�•�ƒ�Ž�•�‹�Š�� �‹�‰�ƒ�”�ƒ�ä��
���”�‘�…�‡�†�—�”�ƒ�Ž�•�‘�� �‰�‡�•�‡�”�‹�”�ƒ�•�‡�� �‹�‰�”�‡�� �†�ƒ�Œ�—�� �‹�‰�”�ƒ�«�—�� �‘�•�Œ�‡�©�ƒ�Œ�� �Œ�‡�†�‹�•�•�–�˜�‡�•�‘�•�–�‹�� �’�”�‹�Ž�‹�•�‘�•��
svakog ponovnog igranja igre. Opisani koncept proceduralnog generiranja 
�”�ƒ�œ�‹�•�ƒ�� �•�‡�� �œ�ƒ�•�‹�‰�—�”�•�‘�� �•�‘���‡�� �•�ƒ�†�‘�‰�”�ƒ�†�‹�–�‹�� �•�� �•�•�‘�‰�‹�Š�� �†�‘�†�ƒ�–�•�‹�•�� �•�‡�Š�ƒ�•�‹�•�ƒ�•�ƒ�� �‹��
�œ�ƒ�•�‹�•�Ž�Œ�‹�˜�‹�•�� �•�‘�•�…�‡�’�–�‹�•�ƒ�ä�����”�‹�•�Œ�‡�”�‹�…�‡�á���‰�‡�•�‡�”�‹�”�ƒ�•�Œ�‡���”�ƒ�œ�‹�•�‡���‰�†�Œ�‡���Œ�‡���’�‘�–�”�‡�„�•�‘�� �—�©�‹���—��
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svaku so�„�—���•�ƒ�•�‘���„�‹���•�‡���’�”�‡�æ�ƒ�‘���•�‹�˜�‘���„�‡�œ���‘�„�œ�‹�”�ƒ���•�ƒ�Ž�ƒ�œ�‡���Ž�‹���•�‡���•�˜�‡���•�‘�„�‡���•�ƒ���•�”�‹�–�‹�«�•�‘�•��
�’�—�–�—�ä�� ���ƒ�� �•�‡�Š�ƒ�•�‹�•�ƒ�� �„�‹�� �•�‡�� �•�‘�‰�Ž�ƒ�� �’�‘�•�–�‹�©�‹�� �•�‘�•�„�‹�•�ƒ�…�‹�Œ�‘�•�� �•�•�—�’�Ž�Œ�ƒ�•�Œ�ƒ�� �•�Ž�Œ�—�«�‡�˜�ƒ�� �•�‘�Œ�‹��
�„�‹�� �‘�–�•�Ž�Œ�—�«�ƒ�˜�ƒ�Ž�‹�� �˜�”�ƒ�–�ƒ���•�‘�Œ�ƒ�� �•�‡�� �•�ƒ�Ž�ƒ�œ�‡�� �•�ƒ�� �•�”�‹�–�‹�«�•�‘�•�� �’�—�–�—�ä�� ���ƒ�•�ƒ�˜�� �ƒ�Ž�‰�‘�”�‹�–�ƒ�•�� �„�‹�� �„�‹�‘��
�•�Ž�‘���‡�•�‹�Œ�‹���•�‘���‹���‹�‰�”�ƒ���„�‹���„�‹�Ž�ƒ���•ompleksnija i zanimljivija. 
 

Reference 
 

[1]  No Man's Sky. (11. rujna 2019.). Dostupno na: 
https://www.nomanssky.com/  

[2]  Spelunky Generator Lessons. (12. rujna 2019.). Dostupno na: 
http://tinysubversions.com/spelunkyGen/  

[3]  Unity. (11. rujna 2019.). Dostupno na: https://unity.com/  
[4]  Unity Scripting API. (12. rujna 2019.). Dostupno na: 

https://docs.unity3d.com/560/Documentation/ScriptReference/index.ht
ml 

[5]  Wikipedia: List of games using procedural generation. (11. rujna 2019.). 
Dostupno na: 
https://en.wikipedia.org/wik i/List_of_games_using_procedural_generati
on 

[6]  Wikipedia: Procedural generation. (11. rujna 2019.). Dostupno na: 
https://en.wikipedia.org/wiki/Procedural_generation  

 
  



�5 �$ �ý �8 �1 �$ �/ �1 �( �� �, �* �5 �( �� �� �� ��9  1 0 8  

���œ�”�ƒ�†�ƒ���ƒ�•�…�‹�Œ�•�•�‡���”�ƒ�«�—�•�ƒ�Ž�•�‡���‹�‰�”�‡���‹�œ���’�”�˜�‘�‰���Ž�‹�…�ƒ 
u programskom alatu Unreal Engine 4  

 
Josip ���‡�–�ƒ�•�Œ�‡�•�á�����ƒ�•�‹�Œ�‡�Ž�����ƒ�†�‘�æ�‡�˜�‹�©���‹�����Ž�ƒ�†�‡�•�����‘�•�‡�…�•�‹ 

�	�ƒ�•�—�Ž�–�‡�–���‘�”�‰�ƒ�•�‹�œ�ƒ�…�‹�Œ�‡���‹���‹�•�ˆ�‘�”�•�ƒ�–�‹�•�‡�á�����˜�‡�—�«�‹�Ž�‹�æ�–�‡���—�����ƒ�‰�”�‡�„�— 
jpetanjek@foi.hr, danijel.radosevic@foi.hr, mladen.konecki@foi.hr 

 
 
���ƒ���‡�–�ƒ�• 
 
���� �‘�˜�‘�•�� �”�ƒ�†�—�� �©�‡�� �•�‡�� �‘�’�‹�•�ƒ�–�‹�� �©�‡�� �•�‡�� �‘�’�‹�•�ƒ�–�‹�� �‹�•�’�Ž�‡�•�‡�•�–�ƒ�…�‹�Œ�ƒ�� �‘�•�•�‘�˜�•�‹�Š�� �•�‡�Š�ƒ�•�‹�•�ƒ��
�ƒ�•�…�‹�Œ�•�•�‡���”�ƒ�«�—�•�ƒ�Ž�•�‡���‹�‰�”�‡���‹�œ���’�”�˜�‘�‰���Ž�‹�…�ƒ���—���’�”�‘�‰�”�ƒ�•�•�•�‘�•���ƒ�Ž�ƒ�–�—�����•�”�‡�ƒ�Ž�����•�‰�‹�•�‡���v�ä�����‘��
�•�‡�� �‘�†�•�‘�•�‹�� �•�ƒ�� �‹�•�’�Ž�‡�•�‡�•�–�ƒ�…�‹�Œ�—�� �•�ƒ�•�‡�”�‡�á�� �—�’�”�ƒ�˜�Ž�Œ�ƒ�•�Œ�‡�� �‹�� �•�”�‡�–�ƒ�•�Œ�‡�� �Ž�‹�•�ƒ�á�� �•�‘�”�‹�æ�–�‡�•�Œ�‡��
�‘�•�•�‘�˜�•�‹�Š�� �•�‡�Š�ƒ�•�‹�•�ƒ�� �‘�”�—���Œ�ƒ�á�� �•�‘�”�‹�•�•�‹�«�•�‘�� �•�—�«�‡�Ž�Œ�‡�� �‹�� �—�•�Œ�‡�–�•�ƒ�� �‹�•�–�‡�Ž�‹�‰�‡�•�…�‹�Œ�ƒ��
�’�”�‘�–�‹�˜�•�‹�•�ƒ���‹�‰�”�ƒ�«�ƒ�ä 
 
���Ž�Œ�—�«�•�‡���”�‹�Œ�‡�«�‹�ã�� �”�ƒ�«�—�•�ƒ�Ž�•�ƒ�� �‹�‰�”�ƒ�á�� �‹�‰�”�ƒ�� �‹�œ�� �’�”�˜�‘�‰�� �Ž�‹�…�ƒ�á�� ���•�”�‡�ƒ�Ž�� ���•�‰�‹�•�‰�‡�� �v�á�� �•�‡�Š�ƒ�•�‹�•�‡��
igranja, umjetna inteligencija, C++, blueprint, programiranje 
 
Uvod 
 
���ƒ�«�—�•�ƒ�Ž�•�‡�� �‹�‰�”�‡�� �•�—�� �’�‘�•�–�ƒ�Ž�‡�� �Œ�‡�†�ƒ�•�� �‘�†�� �•�ƒ�Œ�’�‘�’�—�Ž�ƒ�”�•�‹�Œ�‹�Š�� �•�‡�†�‹�Œ�ƒ�� �œ�ƒ�� �œ�ƒ�„�ƒ�˜�—�ä��
���•�†�—�•�–�”�‹�Œ�ƒ���”�ƒ�«�—�•�ƒ�Ž�•�‹�Š���‹�‰�ƒ�”�ƒ���Œ�‡���—���•�‡�’�”�‡�•�–�ƒ�•�‘�•���’�‘�”�ƒ�•�–�—���–�‡���•�‡���•�˜�‡���˜�‹�æ�‡���‹���˜�‹�æ�‡���‹�‰�ƒ�”�ƒ��
�•�‡�’�”�‡�•�–�ƒ�•�‘�� �”�ƒ�œ�˜�‹�Œ�ƒ�ä�� ���� �•�ƒ�”�‡�†�•�‹�•�� �‰�‘�†�‹�•�ƒ�•�ƒ�� �•�‡�� �‘�«�‡�•�—�Œ�‡�� �’�”�‘�•�Œ�‡�«�•�‹�� �’�‘�”�ƒ�•�–��
�‹�•�†�—�•�–�”�‹�Œ�‡���œ�ƒ���«�ƒ�•���{�¨���•�ƒ���‰�‘�†�‹�æ�•�Œ�‘�Œ���„�ƒ�œ�‹�����x���ä���
�Ž�ƒ�˜�•�ƒ���’�”�‡�†�•�‘�•�–���”�ƒ�«�—�•�ƒ�Ž�•�‹�Š���‹�‰�ƒ�”�ƒ���—��
odnosu na druge umjetnosti je interaktivnost: korisnik kontrolira igru, donosi 
�‘�†�Ž�—�•�‡���‹���•�ƒ���–�ƒ�Œ���•�ƒ�«�‹�•���—�Ž�ƒ�œ�‹���†�—�„�Ž�Œ�‡���—���•�–�˜�‘�”�‡�•�‹���•�˜�‹�Œ�‡�–�ä�����‘�•�‡�„�‹�…�‡���—���‘�˜�‘�•�����ƒ�•�”�—�á���‹�‰�”�‡��
�‹�œ���’�”�˜�‘�‰���Ž�‹�…�ƒ�á���‰�†�Œ�‡���‹�‰�”�ƒ�«���†�‘�•�Ž�‘�˜�•�‘���’�‘�’�”�‹�•�ƒ���’�‘�‰�Ž�‡�†���‰�Ž�ƒ�˜�•�‘�‰���Ž�‹�•�ƒ���‹�‰�”�‡�ä 
 
���‘�–�‹�˜�ƒ�…�‹�Œ�ƒ�� �œ�ƒ�� �‘�˜�ƒ�Œ�� �”�ƒ�†�� �Œ�‡�� ���‡�Ž�Œ�ƒ�� �œ�ƒ�� �”�‡�ƒ�Ž�‹�œ�ƒ�…�‹�Œ�‘�•�� �Œ�‡�†�•�‘�‰�� �‘�œ�„�‹�Ž�Œ�•�‘�‰�� �’�”�‘�Œ�‡�•�–�ƒ�� �‘�†��
�’�‘�«�‡�–�•�ƒ�� �†�‘�� �•�”�ƒ�Œ�ƒ�ä�� ���ƒ�•�‘���‘�˜�ƒ�Œ�� �”�ƒ�†�� �•�‡�©�‡�� �‹�©�‹�� �—�� �˜�‡�Ž�‹�•�‡�� �†�—�„�‹�•�‡�á�� �’�‘�•�”�‹�–�‹�� �©�‡�� �•�˜�‡�� �‘�•�‡��
osnovne elemente koje bi jedna akcijska igra iz prvog lica trebala imati, 
gledano iz perspektive realizacije funkcionalnosti igre. 
 
�~�ƒ�•�”�� �ƒ�•�…�‹�Œ�•�•�‹�Š�� �‹�‰�ƒ�”�ƒ�� �‹�œ�� �’�”�˜�‘�‰�� �Ž�‹�…�ƒ�� �Œ�‡�� �Œ�‡�†�ƒ�•�� �‘�†�� �•�ƒ�Œ�’�‘�’�—�Ž�ƒ�”�•�‹�Œ�‹�Š�� ���ƒ�•�”�‘�˜�ƒ 
�”�ƒ�«�—�•�ƒ�Ž�•�‹�Š���‹�‰�ƒ�”�ƒ���–�‡���•�ƒ���–�”���‹�æ�–�—���’�‘�•�–�‘�Œ�‹���˜�‡�Ž�‹�•�� �„�”�‘�Œ���•�˜�ƒ�Ž�‹�–�‡�–�•�‹�Š���•�ƒ�•�Ž�‘�˜�ƒ�ä�����‘�•�ƒ�Œ�„�‘�Ž�Œ�‹��
�’�”�‡�†�•�–�ƒ�˜�•�‹�…�‹���‘�˜�‘�‰�����ƒ�•�”�ƒ���•�—�����‹�–�ƒ�•�ˆ�ƒ�Ž�Ž���t�á�����‘�Ž�ˆ�‡�•�•�–�‡�‹�•���•�‡�”�‹�Œ�ƒ�Ž�á�����‘�‘�•�á�����ƒ�Ž�Ž���‘�ˆ�����—�–�›��
serijal, Overwatch, Counter-Strike serijal, Half-Life serijal i mnogi drugi [5]. 
Ove godine s�‡�� �’�”�‹�•�Œ�‡�”�‹�…�‡�� �‘�†�”���ƒ�‘�� �˜�‡�Ž�‹�•�‹�� �–�—�”�•�‹�”�� �—�� �’�‘�’�—�Ž�ƒ�”�•�‘�‰�� �‹�‰�”�‹�� �‘�˜�‘�‰�� �–�‹�’�ƒ�á��
Fortnite, te je nagradni fond bio 100 milijuna dolara [4]. 
 
Unreal Engine 4 je jedan od najpopularnijih besplatnih razvojnih okolina za 
�”�ƒ�œ�˜�‘�Œ�� �”�ƒ�«�—�•�ƒ�Ž�•�‹�Š�� �‹�‰�ƒ�”�ƒ�� �•�� �‹�œ�—�œ�‡�–�•�‘�� �†�‘�„�”�‘�•�� �’�‘�†�”�æ�•�‘�•�� �œ�ƒ�� �”�ƒ�œvoj 
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trodimenzionalnih igara svakakvih vrsta, pa tako i akcijskih igara iz prvog lica 
[7]. Stoga je upravo ova razvojna okolina odabrana za realizaciju izrade 
prototipa akcijske igre iz prvog lica. Prednost Unreal Enginge-�ƒ���Œ�‡���•�‘�‰�—�©�•�‘�•�–��
izrade programske logike putem vizualnog skriptiranja tzv. blueprint-ovima 
[2]. 
 
Pogled iz prvog lica  
 
���’�‹�•���‹�œ�”�ƒ�†�‡���‹�‰�”�ƒ���œ�ƒ�’�‘�«�‹�•�Œ�‡���•���‘�’�‹�•�‘�•���‹�œ�”�ƒ�†�‡���ƒ�†�‡�•�˜�ƒ�–�•�‡���•�ƒ�•�‡�”�‡�ä�����–�ƒ�”�‹�Œ�‡���ƒ�•�…�‹�Œ�•�•�‡��
igre su koristile zaseban set animacija za pogled iz prvog lica te zaseban set za 
animacije ost�ƒ�Ž�‹�Š�� �Ž�‹�•�‘�˜�ƒ�� �—�� �‹�‰�”�‹�ä�� ���‘�� �Œ�‡�� �†�‘�˜�‘�†�‹�Ž�‘�� �†�‘�� �•�‹�–�—�ƒ�…�‹�Œ�‡�� �†�ƒ�� �•�ƒ�†�ƒ�� �Œ�‡�� �‹�‰�”�ƒ�«��
pogledao prema dolje nije mogao vidjeti tijelo lika kojim upravlja. U novije 
�˜�”�‹�Œ�‡�•�‡���•�‡�� �•�‘�”�‹�•�–�‹�� �•�ƒ�•�‘�� �Œ�‡�†�ƒ�•�� �•�‡�–�� �ƒ�•�‹�•�ƒ�…�‹�Œ�ƒ�� �–�‡�� �Œ�‡�� �•�‘�†�‡�Ž�� �Ž�‹�•�ƒ�� �‹�‰�”�ƒ�«�ƒ�� �’�”�‹�•�—�–�ƒ�•���—��
igri kao i svi ostali entiteti. Slika 1 daje usporedbu ove dvije implementacije. 
 

 
Slika br. 1: Usporedba dvije vrste implementacija kamere 

 
Sustav kretanja i animiranja likova  
 
Sustav za kretanje se sastoji od nekoliko osnovnih dijelova: animacije za 
kretanje lika, stanja animiranja te pravila za prijelaz iz stanja u stanje. 
Animacije lika �‘�„�”�ƒ�¯�‡�•�‡�� �•�—�� �—�� �•�‹�Œ�‡�æ�ƒ�•�‘�•�� �’�”�‘�•�–�‘�”�—�á�� �•�ƒ�•�ƒ�� �•�–�ƒ�•�Œ�ƒ�� �„�‹�–�� �©�‡��
definirana putem stroja stanja a pravila prijelaza u nacrtu za animacije. 
���‹�Œ�‡�æ�ƒ�•�‹�� �’�”�‘�•�–�‘�”�� �‘�˜�‹�•�‹�� �‘�� �•�•�Œ�‡�”�—�� �‹�� �„�”�œ�‹�•�‹�� �•�”�‡�–�ƒ�•�Œ�ƒ�ä�� ���”�œ�‹�•�ƒ�� �Ž�‹�•�ƒ�� �•�‡�� �•�‹�Œ�‡�•�Œ�ƒ��s 
�‘�„�œ�‹�”�‘�•���•�ƒ���˜�”�•�–�—���•�”�‡�–�ƒ�•�Œ�ƒ�����Š�‘�†�ƒ�•�Œ�‡�á���–�”�«�ƒ�•�Œ�‡�á���«�—�«�ƒ�•�Œ�‡�����ƒ���•�•�Œ�‡�”���Œ�‡���—���”�ƒ�•�’�‘�•�—���‘�†��-
�s�z�r�� �†�‘�� �s�z�r�� �•�–�—�’�•�Œ�‡�˜�ƒ�� ���s���ä�� ���ƒ�•�‘�•�� �†�‡�ˆ�‹�•�‹�”�ƒ�•�Œ�ƒ�� �•�‘�Œ�‡�� �•�‡�� �ƒ�•�‹�•�ƒ�…�‹�Œ�‡�� ���‡�Ž�‡�� �•�‹�Œ�‡�æ�ƒ�–�‹�� �‹��
�’�‘�†�� �•�‘�Œ�‹�•�� �—�˜�Œ�‡�–�‹�•�ƒ�á�� �’�‘�–�”�‡�„�•�‘�� �Œ�‡�� �‘�†�”�‡�†�‹�–�‹�� �•�–�ƒ�•�Œ�ƒ�� �•�‘�Œ�ƒ�� �©�‡�� �‘�†�”�‡�¯�‹�˜�ƒ�–�‹�� �˜�ƒ�”�‹�Œ�ƒ�„�Ž�—��
brzine. 
 

 
Slika br. �x�ã�����‹�Œ�‡�æ�ƒ�•�‹���’�”�‘�•�–�‘�”���œ�ƒ���ƒ�•�…�‹�Œ�—���Š�‘�†�ƒ�•�Œ�ƒ�� 
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���Ž�‹�•�ƒ���„�”�ä���y�ã�����–�”�‘�Œ���•�–�ƒ�•�Œ�ƒ���‹�‰�”�ƒ�«�ƒ 

 
���ƒ�•�‘�� �„�‹�� �•�‡�� �’�‘�•�–�ƒ�˜�‹�Ž�‡�� �ƒ�•�‹�•�ƒ�…�‹�Œ�‡�� �•�ƒ�� �•�‘�†�‡�Ž�� �Ž�‹�•�ƒ�� �‹�‰�”�ƒ�«�ƒ�á�� �’�‘�–�”�‡�„�ƒ�•�‘�� �Œ�‡�� �•�‘�”�‹�•�–�‹�–�‹��
animacijski nacrt (eng. Animation Blueprint) u kojem se uspostavlja stroj 
�•�–�ƒ�•�Œ�ƒ���‹�‰�”�ƒ�«�ƒ���–�‡���•�—���†�‡�ˆ�‹�•�‹�”�ƒ�•�‡ �u���•�‘�•�–�‹���«�‹�Œ�ƒ���•�‡���’�‘�œ�‹�…�‹�Œ�ƒ���•�‹�Œ�‡�•�Œ�ƒ���•���•�”�‡�–�•�Œ�‘�•���”�‘�–�ƒ�…�‹�Œ�‡��
za ciljanje kako bi se postigao efekt pogleda prema smjeru gledanja. Gotova 
animacije se tada stavlja u finalnu animacijsku pozu [3]. 
 

 
���Ž�‹�•�ƒ���„�”�ä���z�ã�����•�‹�•�ƒ�…�‹�Œ�•�•�‹���•�ƒ�…�”�–���‹�‰�”�ƒ�«�ƒ 

 
���‡�Š�ƒ�•�‹�•�‡���•�‘�”�‹�æ�–�‡�•�Œ�ƒ���‘�”�—���Œ�ƒ 
 
���‡�Š�ƒ�•�‹�•�ƒ���…�‹�Ž�Œ�ƒ�•�Œ�ƒ���‹�œ���‘�”�—���Œ�ƒ���ƒ�•�–�‹�˜�‹�”�ƒ���•�‡���’�”�‹�–�‹�•�•�‘�•���•�ƒ���†�‡�•�•�—���–�‹�’�•�—���•�‹�æ�ƒ�ä�����”�‹�Ž�‹�•�‘�•��
�ƒ�•�–�‹�˜�ƒ�…�‹�Œ�‡�� �’�‘�–�”�‡�„�•�‘�� �Œ�‡�� �’�”�‘�˜�Œ�‡�”�‹�–�‹�� �†�ƒ�� �Ž�‹�� �‹�‰�”�ƒ�«�� �•�‹�Œ�‡�•�Œ�ƒ�� �•�ƒ�‰�ƒ�œ�‹�•�� �‹�Ž�‹�� �–�”�«�‹�ä�� ���•�‘�� �•�—��
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uvjeti zadovoljeni, deaktivira se pogled iz prvog lica te se aktivira pogled 
�…�‹�Ž�Œ�•�‹�•�ƒ���‘�”�—���Œ�ƒ�á���’�‘�•�–�ƒ�˜�Ž�Œ�ƒ���•�‡���ƒ�†�‡�•�˜�ƒ�–�•�ƒ���„�”�œ�‹�•�ƒ���•�”�‡�–�ƒ�•�Œ�ƒ���–�‡���•�‡���‘�œ�•�ƒ�«�ƒ�˜�ƒ���–�‘���•�–�ƒ�•�Œ�‡��
varijablom. 
 

 
���Ž�‹�•�ƒ���„�”�ä���{�ä�ã�����ƒ�…�”�–���…�‹�Ž�Œ�ƒ�•�Œ�ƒ���‹�œ���‘�”�—���Œ�ƒ 

 

���ƒ�‘���‹���—���˜�‡�©�‹�•�‹���‹�‰�ƒ�”�ƒ���‘�˜�‘�‰���–�‹�’�ƒ�á���•�ƒ�•�‘���„�‹���•�‘�”�‹�•�•�‹�•���’�‘�•�—�’�‹�‘���‘�”�—���Œ�‡���•�‘�Œ�‡���•�‡���•�ƒ�Ž�ƒ�œ�‹���•�ƒ��
�•�‹�˜�‘�—�á���’�‘�–�”�‡�„�•�‘���Œ�‡���•�ƒ�•�‘���†�‘�©�‹���†�‘���’�‘�œ�‹�…�‹�Œ�‡���‘�”�—���Œ�ƒ�ä�����ƒ�•�‘�•���æ�–�‘���•�‡���†�‡�–�‡�•�–�‹�”�ƒ���•�‘�Ž�‹�œ�‹�Œ�ƒ��
�‹�œ�•�‡�¯�—�� �‹�‰�”�ƒ�«�ƒ�� �‹�� �‘�”�—���Œ�ƒ�á�� �‘�•�‘�� �•�‡�� �†�‘�†�ƒ�Œ�‡�� �‹�‰�”�ƒ�«�—�� �•�ƒ�‘�� �”�ƒ�•�’�‘�Ž�‘���‹�˜�‘�� �‘�”�—���Œ�‡�� �–�‡�� �•�‡��
�†�‡�ƒ�Ž�‘�…�‹�”�ƒ���•�‘�†�‡�Ž���‘�”�—���Œ�ƒ���•�ƒ���•�‹�˜�‘�—�ä 
 

 
���Ž�‹�•�ƒ���„�”�ä���|�ã�����‘�†�‡�Ž���•�‡�•�—�•�†�ƒ�”�•�‘�‰���‘�”�—���Œ�ƒ 

 

���‡�Š�ƒ�•�‹�•�ƒ�� �’�—�…�ƒ�•�Œ�ƒ�� �‹�œ�� �‘�”�—���Œ�ƒ�� �Œ�‡�� �‹�•�’�Ž�‡�•�‡�•�–�‹�”�ƒ�•�ƒ�� �•�ƒ�� �•�ƒ�«�‹�•�� �†�ƒ�� �•�‡�� �‹�•�’�ƒ�Ž�Œ�—�Œ�—��
projektili �‹�œ���’�—�æ�•�‡���•�‘�Œ�‹���•�—���’�‘�†���—�–�Œ�‡�…�ƒ�Œ�‡�•���‰�”�ƒ�˜�‹�–�ƒ�…�‹�Œ�‡���–�‡���‹�•�ƒ�Œ�—���‘�†�”�‡�¯�‡�•�—���„�”�œ�‹�•�—�ä��
���—�…�ƒ�–�‹�� �Œ�‡�� �•�‘�‰�—�©�‡�� �–�ƒ�•�‘�¯�‡�”�� �—���•�Ž�—�«�ƒ�Œ�—���ƒ�•�‘�� �‹�‰�”�ƒ�«���•�‡�� �•�‹�Œ�‡�•�Œ�ƒ���•�ƒ�‰�ƒ�œ�‹�•�� �’�—�æ�•�‡�� �‹�Ž�‹�� �•�‡��
�–�”�«�‹�ä�� ���ƒ�•�‘�¯�‡�”�� �Œ�‡�� �’�‘�–�”�‡�„�•�‘�� �’�”�‘�˜�Œ�‡�”�‹�–�‹�� �‹�•�ƒ�� �Ž�‹�� �‹�‰�”�ƒ�«�� �’�‘�–�”�‡�„�•�—�� �•�—�•�‹�…�‹�Œ�—�� �œ�ƒ�� �‘�”�—���Œ�‡��
�•�‘�Œ�‡�� ���‡�Ž�‹�� �•�‘�”�‹�•�–�‹�–�‹�ä�� ���”�‹�–�‹�•�•�‘�•�� �•�ƒ�� �Ž�‹�Œ�‡�˜�—�� �–�‹�’�•�—�� �•�‹�æ�ƒ�á�� �•�–�˜�ƒ�”�ƒ�� �•�‡�� �’�”�‘�Œ�‡�•�–�‹�Ž�� �•�ƒ�� �˜�”�Š�—��
�’�—�æ�•�‡�� �•�‘�Œ�‹�� �•�‡�� �‹�•�’�ƒ�Ž�Œ�—�Œ�‡�� �—�� �’�”�‘�•�–�‘�”�ä�� ���”�‹�Ž�‹�•�‘�•�� �’�—�…�ƒ�•�Œ�ƒ�� �•�ƒ�� �˜�”�Š�—�� �’�—�æ�•�‡�� �Œ�‡�� �˜�‹�†�Ž�Œ�‹�˜�ƒ��
eksplozija te se municija smanjuje za jedan. Prilikom kolizije metka s 
�‘�„�Œ�‡�•�–�‹�•�ƒ�� �•�ƒ�� �”�ƒ�œ�‹�•�‹�á�� �–�ƒ�•�‘�¯�‡�”�� �•�‡�� �•�ƒ�� �‘�†�”�‡�†�‹�æ�–�—�� �•�–�˜�ƒ�”�ƒ�� �˜�‹�†�Ž�Œ�‹va eksplozija kao 
�’�‘�˜�”�ƒ�–�•�ƒ���‹�•�ˆ�‘�”�•�ƒ�…�‹�Œ�ƒ���‘���–�‘�•�‡���‰�†�Œ�‡���Œ�‡���•�‡�–�ƒ�•���œ�ƒ�˜�”�æ�‹�‘�ä 
 

 
Slika br. 7: Sastav projektila 
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���•�Œ�‡�–�•�ƒ���‹�•�–�‡�Ž�‹�‰�‡�•�…�‹�Œ�ƒ���’�”�‘�–�‹�˜�•�‹�•�ƒ���‹�‰�”�ƒ�«�ƒ 
 
���•�Œ�‡�–�•�ƒ���‹�•�–�‡�Ž�‹�‰�‡�•�…�‹�Œ�ƒ���’�”�‘�–�‹�˜�•�‹�•�ƒ���‹�‰�”�ƒ�«�ƒ���Œ�‡���†�‡�ˆ�‹�•�‹�”�ƒ�•�ƒ���’�Ž�‘�«�‘�•�����‡�•�‰�ä��Blackboard) 
u koju se pohranjuju potrebni �’�‘�†�ƒ�–�…�‹�� �ƒ�� �œ�ƒ�� �•�ƒ�•�‘�� �’�‘�•�ƒ�æ�ƒ�•�Œ�‡�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�ƒ��
odgovorno je drvo odluka [8]. 
 
���ƒ�•�ƒ�� �’�Ž�‘�«�ƒ�� �Œ�‡�� �•�ƒ�•�‘�� �•�‡�–�� �˜�ƒ�”�‹�Œ�ƒ�„�Ž�‹�� �•�‘�Œ�‡�� �•�‡�� �•�‘�”�‹�•�–�‡�� �œ�ƒ�� �’�‘�•�–�‹�œ�ƒ�•�Œ�‡�� �ˆ�—�•�•�…�‹�‘�•�ƒ�Ž�•�‘�•�–�‹��
umjetne inteligencije. 

�� Neprijatelj (engl. Enemy�����Œ�‡���˜�ƒ�”�‹�Œ�ƒ�„�Ž�ƒ���–�‹�’�ƒ���‘�„�Œ�‡�•�–�á���•�‘�Œ�ƒ���•�ƒ�†�”���‹���’�‘�†�ƒ�–�•�‡��
�‘���‹�‰�”�ƒ�«�— 

�� M�‘���‡���˜�‹�†�Œ�‡�–�‹���•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�ƒ�����‡�•�‰�Ž�ä��CanSeePlayer) je Bool operator koji je 
�œ�ƒ�†�—���‡�•���œ�ƒ���’�ƒ�•�©�‡�•�Œ�‡���•�–�ƒ�•�Œ�ƒ 

�� ���ƒ�†�•�Œ�ƒ�� �˜�‹�¯�‡�•�ƒ�� �Ž�‘�•�ƒ�…�‹�Œ�ƒ�� ���‡�•�‰�Ž�ä��LastSeenLocation) je vektor koji je 
�’�‘�–�”�‡�„�ƒ�•���œ�ƒ���’�‘�•�–�‹�œ�ƒ�•�Œ�‡���ˆ�—�•�•�…�‹�‘�•�ƒ�Ž�•�‘�•�–�‹���’�”�ƒ�©�‡�•�Œ�ƒ���Ž�‹�•�ƒ 

�� ���‘�•�ƒ�…�‹�Œ�ƒ���œ�ƒ���–�”�ƒ���‡�•�Œ�‡�����‡�•�‰�Ž�ä��SearchLocation) je vektor koji je potreban 
�œ�ƒ���’�”�‘�•�ƒ�Ž�ƒ�œ�ƒ�•���‹�‰�”�ƒ�«�ƒ 

�� ���Ž�—�«�ƒ�Œ�•�ƒ�� �Ž�‘�•�ƒ�…�‹�Œ�ƒ�� ���‡�•�‰�Ž�ä��RandomLocation) je vektor koji se koristi za 
�•�”�‡�–�ƒ�•�Œ�‡���•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�ƒ���†�‘�•���Œ�‘�æ���•�‹�Œ�‡���—�‘�«�‹�‘���‹�‰�”�ƒ�«�ƒ 

 
���‘�‰�‹�•�ƒ���•�‡�� �„�ƒ�œ�‹�”�ƒ���•�ƒ���•�Ž�Œ�‡�†�‡�©�‡�•�� �•�‘�•�…�‡�’�–�—�ã�� �ƒ�•�‘�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ���•�‡���˜�‹�†�‹�� �‹�‰�”�ƒ�«�ƒ�� �‹�� �•�‡�•�ƒ��
podatk�‡�� �‘�� �•�Œ�‡�‰�‘�˜�‘�Œ�� �œ�ƒ�†�•�Œ�‘�Œ�� �Ž�‘�•�ƒ�…�‹�Œ�‹�á�� �–�ƒ�†�ƒ�� �•�‡�� �•�”�‡�©�‡�� �’�”�‡�•�ƒ�� �•�Ž�—�«�ƒ�Œ�•�‘�Œ�� �Ž�‘�•�ƒ�…�‹�Œ�‹�� �•�ƒ��
�•�‹�˜�‘�—�ä�� ���ƒ�†�ƒ�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�� �‘�’�ƒ�œ�‹�� �‹�‰�”�ƒ�«�ƒ�� �–�ƒ�†�ƒ�� �•�‡�� �’�‘�«�•�‡�� �•�”�‡�–�ƒ�–�‹�� �’�”�‡�•�ƒ�� �•�Œ�‡�‰�‘�˜�‘�Œ��
�Ž�‘�•�ƒ�…�‹�Œ�‹�� �‹�� �œ�ƒ�’�‘�«�•�‡�� �’�ƒ�Ž�Œ�„�—�� �’�”�‡�•�ƒ�� �‹�‰�”�ƒ�«�—�ä�� ���•�‘�� �‹�‰�”�ƒ�«�� �’�‘�„�Œ�‡�‰�•�‡�� �‹�œ�� �˜�‹�†�•�‘�‰�� �•�”�—�‰�ƒ�á��
�–�ƒ�†�ƒ���•�‡���•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ���•�”�‡�©�‡���†�‘���œ�ƒ�†�•�Œ�‡���’�‘�œ�•�ƒ�–�‡���Ž�‘�•�ƒ�…�‹�Œ�‡���‰�†�Œ�‡���Œ�‡���‹�‰�”�ƒ�«���„�‹�‘���‘�’�ƒ���‡�•�ä������
�•�Ž�—�«�ƒ�Œ�—���†�ƒ���•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ���˜�‹�æ�‡���•�‡���œ�•�ƒ���‰�†�Œ�‡���Œ�‡���‹�‰�”�ƒ�«�á���˜�”�ƒ�©�ƒ���•�‡���’�‘�•�‘�˜�•�‘���—���•�”�‡�–�ƒ�•�Œ�‡���’�‘��
�•�ƒ�•�—�•�‹�«�•�‹�•���–�‘�«�•�ƒ�•�ƒ�ä 
 

 
Slika br. 8: Drvo odluka 
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���ƒ�•�Ž�Œ�—�«�ƒ�• 
 
���•�”�‡�ƒ�Ž�� ���•�‰�‹�•�‡�� �v�� �•�—�†�‹�� �†�‘�„�”�—�� �’�‘�†�”�æ�•�—�� �œ�ƒ�� �‹�•�’�Ž�‡�•�‡�•�–�ƒ�…�‹�Œ�—�� �’�”�‘�‰�”�ƒ�•�•�•�‡�� �Ž�‘�‰�‹ke 
akcijske igre iz prvog lica. Lako je raditi s kamerama koje se definiraju na 
���‡�Ž�Œ�‡�•�‹���•�ƒ�«�‹�•�ä�����ƒ�•�‘�¯�‡�”�á���’�—�–�‡�•���•�ƒ�…�”�–�ƒ���Œ�‡���˜�‹�œ�—�ƒ�Ž�•�‹�•���•�•�”�‹�’�–�‹�”�ƒ�•�Œ�‡���˜�”�Ž�‘���Ž�ƒ�•�‘���•�”�‡�‹�”�ƒ�–�‹��
programsku logiku osnovnih radnji. Nacrti su vrlo pregledni te je jednostavno 
s njima baratati. 
 
���ƒ�•�‘�¯�‡�”�á���’�‘�•�–�‘�Œ�‹�� �Œ�ƒ�•�‘�� �†�‘�„�”�ƒ�� �’�‘�†�”�æ�•�ƒ�� �œ�ƒ�� �‹�•�’�Ž�‡�•�‡�•�–�ƒ�…�‹�Œ�—���—�•�Œ�‡�–�•�‡�� �‹�•�–�‡�Ž�‹�‰�‡�•�…�‹�Œ�‡�ä��
���”�˜�‘���‘�†�Ž�—�•�ƒ���Œ�‡���‘�†�Ž�‹�«�ƒ�•���•�‡�Š�ƒ�•�‹�œ�ƒ�•���•�ƒ�•�‘���„�‹�•�‡���•�‡���‹�•�’�Ž�‡�•�‡�•�–�‹�”�ƒ�Ž�ƒ���‘�•�•�‘�˜�•�ƒ���Ž�‘�‰�‹�•�ƒ��
�’�‘�•�ƒ�æ�ƒ�•�Œ�ƒ�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�ƒ�ä�� ���‘�•�„�‹�•�ƒ�…�‹�Œ�‘�•�� �•�‘�•�…�‡�’�ƒ�–�ƒ�� �•�‘�Œ�‹�� �•�—�� �’�‘�†�”���ƒ�•�‹�á�� �•�‘�‰�—�©�‡�� �Œ�‡��
ostvariti i mnogo �•�‘�•�’�Ž�‡�•�•�•�‹�Œ�‡�� �’�‘�•�ƒ�æ�ƒ�•�Œ�‡�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�ƒ�� �æ�–�‘�� �„�‹�� �†�‘�˜�‡�Ž�‘�� �†�‘��
�÷�’�ƒ�•�‡�–�•�‹�Œ�‡�‰�ò���’�‘�•�ƒ�æ�ƒ�•�Œ�ƒ���‹���•�ƒ�•�‹�•���–�‹�•�‡���„�‹���‹�‰�”�—���—�«�‹�•�‹�Ž�‘���œ�ƒ�•�‹�•�Ž�Œ�‹�˜�‹�Œ�‘�•�ä 
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���ƒ���‡�–�ƒ�• 
 
U ovom radu opisuje se proces izrade jednostavnog prototipa igre u 
�’�”�‘�‰�”�ƒ�•�•�•�‘�•�� �ƒ�Ž�ƒ�–�—�����‘�•�•�–�”�—�…�–�� �u�ä�� ���”�‡�‹�”�ƒ�•�ƒ�� �‹�‰�”�ƒ�� �Œ�‡�� �t���� �’�Ž�ƒ�–�ˆ�‘�”�•�‡�”�ä�� ���� �”�ƒ�†�—���©�‡���•�‡��
opisati pojedini segmenti im�’�Ž�‡�•�‡�•�–�ƒ�…�‹�Œ�‡���•�‡�Š�ƒ�•�‹�•�ƒ���‘�˜�‘�‰�����ƒ�•�”�ƒ���—���•�’�‘�•�‡�•�—�–�‘�•��
�ƒ�Ž�ƒ�–�—�ä�� �
�Ž�ƒ�˜�•�‡�� �•�‡�Š�ƒ�•�‹�•�‡�� �‹�‰�”�‡�� �•�—�� �•�”�‡�–�ƒ�•�Œ�‡�� �‹�‰�”�ƒ�«�ƒ�á�� �’�—�…�ƒ�•�Œ�‡�á�� �•�ƒ�•�—�’�Ž�Œ�ƒ�•�Œ�‡��
interaktivnih objekata. U igri postoje tri vrste neprijatelja gdje svaki neprijatelj 
�‹�•�ƒ���•�˜�‘�Œ�ƒ���•�’�‡�…�‹�ˆ�‹�«�•�ƒ���•�˜�‘�Œ�•�–�˜�ƒ�ä 
 
���Ž�Œ�—�«�•�‡�� �”�‹�Œ�‡�«�‹: �”�ƒ�«�—�•�ƒ�Ž�•�ƒ�� �‹�‰�”�ƒ�á�� �t���� �’�Ž�ƒ�–�ˆ�‘�”�•�‡�”�á�� ���‘�•�•�–�”�—�…�–�� �u�á�� �˜�‹�œ�—�ƒ�Ž�•�‘��
skriptiranje, mehanike igre, algoritmi 
 
Uvod 
 
Construct 3 je jedan od brojnih besplatnih programskih alata za razvoj 
�”�ƒ�«�—�•�ƒ�Ž�•�‹�Š�� �‹�‰�ƒ�”�ƒ�ä�� ���ƒ�•�ƒ�•�� �•�ƒ�� �–�”���‹�æ�–�—�� �’�‘�•�–�‘�Œ�‹�� �•�•�‘�‰�‘�� �”�ƒ�œ�˜�‘�Œ�•�‹�Š�� �‘�•�‘�Ž�‹�•�ƒ�� �—�� �•�˜�”�Š�—��
�”�ƒ�œ�˜�‘�Œ�ƒ�� �”�ƒ�«�—�•�ƒ�Ž�•�‹�Š�� �‹�‰�ƒ�”�ƒ�ã��Unity, Unreal Engine 4, Godot, Armory, CryEngine, 
Defold, Monogame, Corona i dr. [3]. Prednost alata Construct 3 �Œ�‡�� �†�ƒ�� �•�‡�� �•�‘���‡��
izvoditi u pregledniku: to je programski alat za razvoj dvodimenzionalnih 
igara koji se temelji na HTML5 tehnologiji, a razvila ga ja kompanija Scirra Ltd. 
[6]. Ciljana skupina korisnika ovoga alata su korisnici koji nisu primarno 
�’�”�‘�‰�”�ƒ�•�‡�”�‹�� �Œ�‡�”�� �‘�•�‘�‰�—�©�ƒ�˜�ƒ�� �„�”�œ�‹�� �”�ƒ�œ�˜�‘�Œ�� �‹�‰�ƒ�”�ƒ�� �˜�‹�œ�—�ƒ�Ž�•�‹�•�� �•�•�”�‹�’�–�‹�”�ƒ�•�Œ�‡�•�� �‹��
�•�”�‹�’�–�‹�”�ƒ�•�Œ�‡�•�� �Ž�‘�‰�‹�•�‡�� �’�‘�•�ƒ�æ�ƒ�•�Œ�ƒ�ä�� ���Ž�ƒ�–�� �‹�•�ƒ�� �†�‘�„�”�—�� �†�‘�•�—�•�‡�•�–�ƒ�…�‹�Œ�—�á�� �–�‡�«�ƒ�Œ�� �œ�ƒ��
�’�‘�«�‡�–�•�‹�•�‡�á���˜�‹�†�‡�‘���—�’�—�–�‡���–�‡���Œ�‡���•�–�‘�‰�ƒ���˜�”�Ž�‘���’�”�‹�•�Ž�ƒ�†�ƒ�•���œ�ƒ���’�‘�«�‡�–�•�‹�•�‡�����s���ä 
 
�~�ƒ�•�”���’�Ž�ƒ�–�ˆ�‘�”�•�•�•�‹�Š���‹�‰�ƒ�”�ƒ���Œ�‡���Œ�‡�†�ƒ�•���‘�†���•�ƒ�Œ�•�–�ƒ�”�‹�Œ�‹�Š�����ƒ�•�”�‘�˜�ƒ���”�ƒ�«�—�•�ƒ�Ž�•�‹�Š���‹�‰�ƒ�”�ƒ�ä�����’�ƒ�†�ƒ��
�—���’�‘�†���ƒ�•�”�� �ƒ�•�…�‹�Œ�•�•�‹�Š�� �‹�‰�ƒ�”�ƒ�ä�� ���‹�’�‹�«�•�‡�� �•�‡�Š�ƒ�•�‹�•�‡�� �‘�˜�‘�‰�� ���ƒ�•�”�ƒ�� �Œ�‡�� �•�”�‡�–�ƒ�•�Œ�‡�� �‹�‰�”�ƒ�«�ƒ�� �’�‘��
�’�Ž�ƒ�–�ˆ�‘�”�•�ƒ�•�ƒ���‰�†�Œ�‡���’�”�‹���–�‘�•�‡���•�‘�”�ƒ���‹�œ�„�Œ�‡�‰�ƒ�˜�ƒ�–�‹���”�ƒ�œ�•�‡���’�”�‡�’�”�‡�•�‡�����y���ä�����‹�˜�‘���Œ�‡���«�‡�•�–�‘��
neravan i sam kao takav predstavlja izazov za prolazak dok se onda na nivou 
pojavljuju i razni neprijatelji. Smatra se da je igra Space Panic, izdana 1980. 
godine, prvi platformer [4] dok je igra Jumping Flash, izdana 1995. godine, prvi 
�’�”�ƒ�˜�‹�� �–�”�‘�†�‹�•�‡�•�œ�‹�‘�•�ƒ�Ž�•�‹�� �’�Ž�ƒ�–�ˆ�‘�”�•�‡�”�� ���t���ä�� ���� �†�ƒ�•�� �†�ƒ�•�ƒ�•�á�� ���ƒ�•�”�� �t���� �’�Ž�ƒ�–�ˆ�‘�”�•�‡�”�ƒ�� �Œ�‡��
popularan a glavni predstavnici su: Hollow Knight, Ori and the Blind Forest, 
Super Meat Boy, Limbo i druge [5]. 
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Razvoj igre  
 
���� �”�ƒ�œ�˜�‹�Œ�‡�•�‘�Œ�� �‹�‰�”�‹�� �•�”�‡�‹�”�ƒ�•�ƒ�� �Œ�‡�� �Œ�‡�†�•�ƒ�� �”�ƒ�œ�‹�•�ƒ�� �—�� �•�‘�Œ�‘�Œ�� �Œ�‡�� �…�‹�Ž�Œ�� �‹�‰�”�ƒ�«�—���•�•�—�’�‹�–�‹�� �æ�–�‘�� �˜�‹�æ�‡��
zlata te poraziti neprijatelje koji mu stoje na putu �•�ƒ�•�‘���„�‹���‘�•�–�˜�ƒ�”�‹�‘�����‡�Ž�Œ�‡�•�‹���…�‹�Ž�Œ�ä��
���ƒ�˜�Ž�ƒ�†�ƒ�˜�ƒ�•�Œ�‡���•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�ƒ���–�ƒ�•�‘�¯�‡�”�� �‹�‰�”�ƒ�«�—���†�‘�•�‘�•�‹�� �†�‘�†�ƒ�–�•�‡���„�‘�†�‘�˜�‡�ä�����ƒ���–�ƒ�Œ���•�ƒ�«�‹�•��
�•�‡�� �‹�‰�”�ƒ�«�ƒ�� ���‡�Ž�‹�� �‘�Š�”�ƒ�„�”�‹�–�‹�� �•�ƒ�•�‘�� �„�‹�� �•�ƒ�˜�Ž�ƒ�†�ƒ�‘�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�‡�� �‹�� �•�ƒ�•�—�’�Ž�Œ�ƒ�‘�� �œ�Ž�ƒ�–�•�‹�•�‡�� �—��
�’�”�‘�Ž�ƒ�•�•�—���•�‹�˜�‘�ƒ�ä�����‰�”�ƒ�«�—���•�‡���†�‘�•�–�—�’�•�‡���•�‡�Š�ƒ�•�‹�•�‡���•�”�‡�–�ƒ�•�Œ�ƒ�á���•�•�ƒ�•�ƒ�•�Œ�ƒ���‹�� �‹�•�’�ƒ�Žjivanja 
�•�–�”�‹�Œ�‡�Ž�‡�ä�����ƒ���•�‹�˜�‘�—���•�‡���•�ƒ�Ž�ƒ�œ�‡���”�ƒ�œ�•�‡���’�”�‡�’�”�‡�•�‡���—���‘�„�Ž�‹�•�—���æ�‹�Ž�Œ�ƒ�•�ƒ���•�‘�Œ�‹���•�‘�‰�—���‘�†�—�œ�‡�–�‹��
�œ�†�”�ƒ�˜�Ž�Œ�‡���‹�‰�”�ƒ�«�—�ä�����ƒ�•�‘�¯�‡�”�á���•�ƒ���•�‹�˜�‘�—���•�‡���•�ƒ�Ž�ƒ�œ�‡���•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�‹���•�‘�Œ�‹���•�‡���•�”�‡�©�—���’�‘���œ�‡�•�Ž�Œ�‹��
�ƒ���–�ƒ�•�‘�¯�‡�”���’�‘�•�–�‘�Œ�‡���‹���•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�‹���•�‘�Œ�‹���•�‡���•�”�‡�©�—���’�‘���œ�”�ƒ�•�—�ä�����ƒ���•�”�ƒ�Œ�—���•�‹�˜�‘�ƒ�á���•�ƒ�Ž�ƒ�œ�‹���•�‡��
glavni neprijatelj koji ima posebnu sposobnost stvaranja neprijatelja koji se 
�•�”�‡�©�—���’�‘���–�Ž�—�ä 
 
���”�‹�Œ�‡�� �•�ƒ�•�‘�‰�� �‹�‰�”�ƒ�•�Œ�ƒ�� �‹�‰�”�‡�á�� �‹�‰�”�ƒ�«�� �‹�•�ƒ�� �•�‡�•�‘�Ž�‹�•�‘�� �‘�’�…�‹�Œ�ƒ�� �˜�‡�œ�ƒ�•�‘�� �—�œ�� �œ�˜�—�•�� �‹�� �‰�”�ƒ�ˆ�‹�«�•�‹��
�’�”�‹�•�ƒ�œ�� �‹�‰�”�‡�ä�� ���ƒ�•�‘�¯�‡�”�� �•�‘���‡�� �„�‹�”�ƒ�–�‹�� �Œ�‡�†�ƒ�•�� �‘�†�� �†�˜�ƒ�� �’�‘�•�—�¯�‡�•�ƒ�� �•�ƒ�«�‹�•�ƒ�� �•�”�‡�–�ƒ�•�Œ�ƒ�ã��
tipkama asdw ili strelicama. 
 
Konkretno, implementacija igre u programskom alatu Construct 3 izvedena je 
�—���–�”�‹���•�…�‡�•�‡�ä�����˜�ƒ�•�ƒ���•�…�‡�•�ƒ���•�‡���˜�‡���‡���—�œ��Event Sheet �‘�„�Œ�‡�•�–�á���‘�†�•�‘�•�•�‘���Ž�‹�•�–�—���†�‘�‰�ƒ�¯�ƒ�Œ�ƒ���—��
�•�‘�Œ�‘�Œ�� �•�‡�� �•�”�‡�‹�”�ƒ�� �Ž�‘�‰�‹�•�ƒ�� �‹�‰�”�‡�ä�� ���˜�ƒ�•�‹�� �Ž�‹�•�–�� �†�‘�‰�ƒ�¯�ƒ�Œ�ƒ�� �•�‘���‡�� �‹�•�ƒ�–�‹�� �”�‡�ˆ�‡�”�‡�•�…�—�� �•�ƒ�� �˜�‹�æ�‡��
drugih do�‰�ƒ�¯�ƒ�Œ�ƒ�ä 
 

 
���Ž�‹�•�ƒ���„�”�ä���w�ã�����‡�œ�ƒ���•�…�‡�•�‡���‹���Ž�‹�•�–�‡���†�‘�‰�ƒ�¯�ƒ�Œ�ƒ 

 
���ƒ���•�Ž�‹�…�‹���s���Œ�‡���˜�‹�†�Ž�Œ�‹�˜�‘���•�ƒ���•�‘�Œ�‹���•�ƒ�«�‹�•���•�‡���’�‘�˜�‡�œ�—�Œ�‡���•�…�‡�•�ƒ���•���Ž�‹�•�–�‘�•���†�‘�‰�ƒ�¯�ƒ�Œ�ƒ�ä�����•�—�–�ƒ�”��
�Ž�‹�•�–�‡�� �†�‘�‰�ƒ�¯�ƒ�Œ�ƒ�� �•�‘�‰�—�� �•�‡�� �—�•�Ž�Œ�—�«�‹�˜�ƒ�–�‹�� �†�”�—�‰�‹�� �†�‘�‰�ƒ�¯�ƒ�Œ�‹�á�� �’�”�‹�•�Œ�‡�”�‹�…�‡�� �†�‘�‰�ƒ�¯�ƒ�Œ�� �œ�ƒ��
�•�‘�•�–�”�‘�Ž�—���œ�˜�—�«�•�‹�Š���‡�ˆ�‡�•�ƒ�–�ƒ�ä 
 

 
���Ž�‹�•�ƒ���„�”�ä���x�ã�����•�Ž�Œ�—�«�‹�˜�ƒ�•�Œ�‡���†�‘�‰�ƒ�¯�ƒ�Œ�ƒ���œ�ƒ���œ�˜�—�«�•�‡���‡�ˆ�‡�•�–�‡ 

 
���‡�Š�ƒ�•�‹�•�‡���‹�‰�”�ƒ�«�ƒ 
 
���˜�ƒ�•�‘�•���‘�„�Œ�‡�•�–�—���•�ƒ���•�…�‡�•�‹���•�‡���•�‘���‡���†�‘�†�ƒ�–�‹���•�‹�œ���–�œ�˜�ä���’�‘�•�ƒ�æ�ƒ�•�Œ�ƒ�����‡�•�‰�ä��Behavior). To 
�•�—�� �‰�‘�–�‘�˜�‡�� �•�‘�•�’�‘�•�‡�•�–�‡�� �•�‘�Œ�‡�� �†�‘�†�Œ�‡�Ž�Œ�—�Œ�‡�•�‘�� �‘�†�”�‡�¯�‡�•�‘�•�� �‘�„�Œ�‡�•�–�—�ä�� ���ƒ�•�‘�� �„�‹�� �•�‡��
�‹�‰�”�ƒ�«�—�� �‘�•�‘�‰�—�©�‹�Ž�ƒ�� �•�‡�Š�ƒ�•�‹�•�ƒ�� �•�”�‡�–�ƒ�•�Œ�ƒ�� �Ž�‹�Œ�‡�˜�‘�� �‹�� �†�‡�•�•�‘�á�� �’�‘�–�”�‡�„�•�‘�� �•�—�� �Œ�‡�� �†�‘�†�ƒ�–�‹��
Platform �’�‘�•�ƒ�æ�ƒ�•�Œ�‡�ä�� ��‡�†�•�ƒ�•�‘�� �–�ƒ�•�‘�� �•�‡�� �’�—�–�‡�•�� �”�ƒ�œ�Ž�‹�«�‹�–�‹�Š�� �•�‘�•�’�‘�•�‡�•�–�‹�� �•�‘���‡��
objektima dodati potrebna funkcionalnost. Prikaz komponenti glavnog lika je 
prikazan na slici broj 3. 
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���Ž�‹�•�ƒ���„�”�ä���y�ã�����‘�•�’�‘�•�‡�•�–�‡���’�‘�•�ƒ�æ�ƒ�•�Œ�ƒ���‹�‰�”�ƒ�«�ƒ 

 
���Ž�ƒ�–�ˆ�‘�”�•�� �•�‘�•�’�‘�•�‡�•�–�ƒ�� �•�ƒ�� �‘�„�Œ�‡�•�–�—�� �‹�‰�”�ƒ�«�ƒ�� �‘�•�‘�‰�—�©�ƒ�˜�ƒ�� �•�–�ƒ�•�†�ƒ�”�†�•�‘�� �•�”�‡�–�ƒ�•�Œ�‡��
�‹�‰�”�ƒ�«�ƒ�ã�� �Š�‘�†�ƒ�•�Œ�‡�� �—�� �Ž�‹�Œ�‡�˜�—�� �‹�� �†�‡�•�•�—�� �•�–�”�ƒ�•�‡�� �–�‡�� �•�‘�‰�—�©�•�‘�•�–�� �•�•�‘�•�ƒ�ä�� ���ƒ�� �†�‘�†�ƒ�–�•�—��
kontrolu �•�ƒ�†�� �–�‹�•�� �•�‘�•�–�”�‘�Ž�ƒ�•�ƒ�� �‹�•�•�Ž�Œ�—�«�—�Œ�‡�� �•�‡��Default controls opcija i tada je 
�•�‘�‰�—�©�‡���†�‘�†�ƒ�–�•�‘���‘�†�”�‡�†�‹�–�‹���’�‘�•�–�ƒ�˜�•�‡���•�ƒ�•�‘���•�‡���—�’�”�ƒ�˜�Ž�Œ�ƒ���‹�‰�”�ƒ�«�‡�•�ä 
 

 
���Ž�‹�•�ƒ���„�”�ä���z�ã�����‘�•�–�ƒ�˜�•�‡���•�‘�•�–�”�‘�Ž�ƒ���‹�‰�”�ƒ�«�ƒ 

 
���‡�Š�ƒ�•�‹�•�ƒ�� �•�ƒ�’�ƒ�†�ƒ�� �•�‡�� �—�� �‹�‰�”�‹�� �˜�”�æ�‹�� �‹�•�’�ƒ�Ž�Œ�‹�˜�ƒ�•�Œ�‡�•�� �•�–�”�‹�Œ�‡�Ž�‡�� �‹�œ�� �Ž�—�•�ƒ�ä�� ���ƒ�•�‘�� �„�‹�� �•�‡�� �‘�˜�ƒ��
mehanika adekvatno implementirala, potrebno je imati na umu razne 
�•�…�‡�•�ƒ�”�‹�Œ�‡�ä�� ���”�‹�•�Œ�‡�”�‹�…�‡�á�� �ƒ�•�‘�� �•�‡�� �‹�‰�”�ƒ�«�� �•�ƒ�Ž�ƒ�œ�‹�� �„�Ž�‹�œ�—�� �œ�‹�†�ƒ�� �‹�� �‘�•�”�‡�•�—�–�� �Œ�‡�� �’�”�‡�•�ƒ�� �œ�‹�†�—�á��
�–�ƒ�†�ƒ�� �•�‘�”�ƒ�•�‘�� �‘�•�‡�•�‘�‰�—�©�‹�–�‹�� �‹�•�’�—�…�ƒ�˜�ƒ�•je strijele jer za to nema mjesta. Kada 
�•�‡�•�ƒ�� �•�‹�•�ƒ�•�˜�‹�Š�� �‘�‰�”�ƒ�•�‹�«�‡�•�Œ�ƒ�á�� �–�ƒ�†�ƒ�� �‹�‰�”�ƒ�«�� �•�‘���‡�� �‹�•�’�ƒ�Ž�‹�–�‹�� �•�–�”�‹�Œ�‡�Ž�—�ã�� �‹�•�’�—�…�ƒ�˜�ƒ�•�Œ�‡��
�•�–�”�‹�Œ�‡�Ž�‡���Œ�‡���†�‘�œ�˜�‘�Ž�Œ�‡�•�‘���‹���•�ƒ�†�ƒ���•�‡���‹�‰�”�ƒ�«���•�ƒ�Ž�ƒ�œ�‹���•�ƒ���’�‘�†�—���‹���•�ƒ�†�ƒ���Œ�‡���—���•�•�‘�•�—�ä�����–�”�‹�Œ�‡�Ž�ƒ���•�‡��
sastoji od tri dijela: BowPoint, BowLine i Arrow. Strijela slobodno putuje 
�’�”�‘�•�–�‘�”�‘�•�� �•�˜�‡���†�‘�•�� �•�‡�� �•�ƒ�Ž�‡�–�‹�� �•�ƒ�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�ƒ�� �‹�Ž�‹�� �œ�‹�†�� �•�‹�˜�‘�ƒ�ä�� ���‘�•�‡�„�ƒ�•�� �•�Ž�—�«�ƒ�Œ���Œ�‡�� �†�ƒ��
�ƒ�•�‘�� �•�–�”�‹�Œ�‡�Ž�ƒ�� �•�‡�� �•�ƒ�Ž�‡�–�‹�� �•�ƒ�� �’�”�‡�’�”�‡�•�—�� �ƒ�� �‹�œ�ƒ�¯�‡�� �‹�œ�� �˜�‹�†�•�‘�‰�� �’�‘�Ž�Œ�ƒ�� �‡�•�”�ƒ�•�ƒ�á�� �–�ƒ�†�ƒ�� �•�‡�� �‘�•�ƒ��
�–�ƒ�•�‘�¯�‡�”�� �—�•�‹�æ�–�ƒ�˜�ƒ�ä��BowPoint �Œ�‡�� �˜�”�Š�� �•�–�”�‹�Œ�‡�Ž�‡�� �•�‘�Œ�‹�� �•�Ž�—���‹�� �œ�ƒ�� �†�‡�–�‡�•�…�‹�Œ�—�� �•�‘�Ž�‹�œ�‹�Œ�‡�ä��
BowLine je bijela linija koja se pojavljuje iza strijele kao obris leta strijele. U 
�•�Ž�—�«�ƒ�Œ�—�� �•�‘�•�–�ƒ�•�–�ƒ�� �•�–�”�‹�Œ�‡�Ž�‡�� �•�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�‡�•�á�� �•�–�”�‹�Œ�‡�Ž�ƒ�� �•�‡�� �—�•�‹�æ�–�ƒ�˜�ƒ�� �–�‡�� �«�‹�•�‹�� �‘�†�”�‡�¯�‡�•�—��
�æ�–�‡�–�—�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�—�ä�� ��‡�†�•�‘�•�� �•�ƒ�†�ƒ�� �•�‡�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�—�� �•�ƒ�«�‹�•�‹�� �˜�‹�æ�‡�� �æ�–�‡�–�‡�� �•�‡�‰�‘�� �æ�–�‘�� �‘�•��
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�‹�•�ƒ�� ���‹�˜�‘�–�•�‹�Š�� �„�‘�†�‘�˜�ƒ�á�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ���•�‡�� �—�•�‹�æ�–�ƒ�˜�ƒ�� �‹�� �•�ƒ�� �•�Œ�‡�‰�‘�˜�‘�•�� �•�Œ�‡�•�–�—���•�‡�� �ƒ�•�‹�•�‹�”�ƒ��
�‡�ˆ�‡�•�–�� �’�”�ƒ�æ�‹�•�‡�ä�� ���ƒ�Œ�� �‡�ˆ�‡�•�–�� �•�‡�� �•�–�˜�ƒ�”�ƒ�� �–�ƒ�•�‘�� �†�ƒ�� �•�‡�� �•�ƒ�’�”�ƒ�˜�‹�� �‘�„�Œ�‡�•�–�� �–�‹�’�ƒ�� �«�‡�•�–�‹�…�ƒ�� ���‡�•�‰�ä��
Particle). 
 

 
���Ž�‹�•�ƒ���„�”�ä���{�ã�����‘�•�–�ƒ�˜�•�‡���—�•�‹�æ�–�ƒ�˜�ƒ�•�Œ�‡���æ�‹�æ�•�‹�æ�ƒ���‹���•�–�˜�ƒ�”�ƒ�•�Œ�‡���«�‡�•�–�‹�…�ƒ���’�”�ƒ�æ�‹�•�‡ 

 
Protivnici u igri  
 
U kreiranoj igri postoje tri vrste neprijatelja: PatrolEnemy, SlimeEnemy i 
BatEnemy. PatrolEnemy �Œ�‡�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�� �•�‘�Œ�‹�� �’�ƒ�–�”�‘�Ž�‹�”�ƒ�� �•�ƒ�� �‘�†�”�‡�¯�‡�•�‘�•�� �’�‘�†�”�—�«�Œ�—�ä��
SlimeEnemy �Œ�‡���Œ�‡�†�‹�•�‹�…�ƒ���•�‘�Œ�ƒ���Œ�‡���•�Ž�‹�«�•�ƒ���’�”�˜�‘�Œ���Œ�‡�†�‹�•�‹�…�‹���•�‘���‘�•�ƒ���•�˜�ƒ�•�‹�Š���•�‡�•�—�•�†�—���‹���’�‘�Ž��
�•�ƒ�’�”�ƒ�˜�‹�� �•�•�‘�•�ä�� ���ƒ�–���•�‡�•�›�� �Œ�‡�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�� �•�‘�Œ�‹�� �’�ƒ�–�”�‘�Ž�‹�”�ƒ�� �•�‡�•�‘�� �’�‘�†�”�—�«�Œ�‡�� �—�� �œ�”�ƒ�•�—�ä��
Kako bi se implementiralo kretanje te jedinice u zraku u smjeru lijevo-desno 
koristi se Sine �˜�”�•�–�ƒ�� �’�‘�•�ƒ�æ�ƒ�•�Œ�ƒ�ä ���‘�� �–�ƒ�•�‘�¯�‡�”�� �–�ƒ�� �Œ�‡�†�‹�•�‹�…�ƒ�� �•�‡�� �˜�”�Ž�‘�� �„�Ž�ƒ�‰�‘�� �•�”�‡�©�‡�� �‹�� �—��
smjeru gore-�†�‘�Ž�Œ�‡�ä�� ���–�‘�‰�ƒ�� �•�‡�� �‹�� �œ�ƒ�� �–�—�� �˜�”�•�–�—�� �’�‘�•�ƒ�æ�ƒ�•�Œ�ƒ�� �•�‘�”�‹�•�–�‹�� �–�ƒ�•�‘�¯�‡�”��Sine vrsta 
�’�‘�•�ƒ�æ�ƒ�•�Œ�ƒ���•�ƒ�•�‘���—���˜�‡�”�–�‹�•�ƒ�Ž�•�‘�•���•�•�Œ�‡�”�—�ä 
 
Poseban protivnik u igri je glavni neprijatelj koji ima posebnu mehaniku 
kretanja. Glavni neprijatelj ima Line Of Sight �˜�”�•�–�—�� �’�‘�•�ƒ�æ�ƒ�•�Œ�ƒ�ä�� ���ƒ�� �˜�”�•�–�ƒ��
�’�‘�•�ƒ�æ�ƒ�•�Œ�ƒ���•�‘���‡���†�‡�–�‡�•�–�‹�”�ƒ�–�‹���‘�†�”�‡�¯�‡�•�‹���‘�„�Œ�‡�•�–���—���†�‡�ˆ�‹�•�‹�”�ƒ�•�‘�Œ���Ž�‹�•�‹�Œ�‹���˜�‹�†�ƒ�ä�����•�‘���‰�Ž�ƒ�˜�•�‹��
�•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�� �•�’�ƒ�œ�‹�� �‹�‰�”�ƒ�«�ƒ�� �—�� �Ž�‹�•�‹�Œ�‹�� �˜�‹�†�ƒ�� �–�ƒ�†�ƒ�� �•�‡�� �˜�”�æ�‹�� �ƒ�•�…�‹�Œ�ƒ�� �•�•�‘�•�ƒ�� �–�‡�� �—�� �‘�†�”�‡�¯�‡�•�‘�•��
�˜�”�‡�•�‡�•�•�•�‘�•�� �‹�•�–�‡�”�˜�ƒ�Ž�—�� �–�ƒ�•�‘�¯�‡�”�� �‹�•�ƒ�� �•�‘�‰�—�©�•�‘st stvaranja neprijatelja tipa 
PatrolEnemy. Prilikom pada glavnog neprijatelja na tlo, aktivira se potres 
ekrana (eng. screen shake).  
 
���ƒ�•�Ž�Œ�—�«�ƒ�• 
 
Construct 3 se pokazao kao dobar alat za razvoj platformskih 
�†�˜�‘�†�‹�•�‡�•�œ�‹�‘�•�ƒ�Ž�•�‹�Š�� �‹�‰�ƒ�”�ƒ�ä�� ���—�†�‹�� �’�‘�†�”�æ�•�—�� �œ�ƒ���•�ƒ�Œ�–�‹�’�‹�«�•�‹�Œ�‡�� �•�‡�Š�ƒ�•�‹�•�‡�� �•�‘�Œ�‡�� �•�‡��
�’�‘�Œ�ƒ�˜�Ž�Œ�—�Œ�—�� �—�� �‘�˜�‘�•�� ���ƒ�•�”�—�ä�� ���‹�œ�—�ƒ�Ž�•�‘�� �•�•�”�‹�’�–�‹�”�ƒ�•�Œ�‡�� �—�˜�‡�Ž�‹�•�‡�� �‘�Ž�ƒ�•�æ�ƒ�˜�ƒ��
�‹�•�’�Ž�‡�•�‡�•�–�ƒ�…�‹�Œ�—�� �ˆ�—�•�•�…�‹�‘�•�ƒ�Ž�•�‘�•�–�‹�� �‹�‰�”�‡�� �–�‡�� �‘�•�‘�‰�—�©�ƒ�˜�ƒ�� �‹�� �‘�•�‹�•�ƒ�� �•�‘�Œ�‹�� �•�‡�•�ƒ�Œ�—��
�†�—�„�‘�•�‘���’�”�‘�‰�”�ƒ�•�‡�”�•�•�‘���œ�•�ƒ�•�Œ�‡���†�ƒ���”�‡�ƒ�Ž�‹�œ�‹�”�ƒ�Œ�—���‘�•�•�‘�˜�•�—�����‡�Ž�Œ�‡�•�—���Ž�‘�‰�‹�•�—���‹�‰�”�‡�ä 
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���‡�•�ƒ�� �‘�˜�‘�‰�� �”�ƒ�†�ƒ�� �Œ�‡�� �‹�œ�”�ƒ�†�ƒ�� �‘�•�•�‘�˜�•�‹�Š�� �ˆ�—�•�•�…�‹�‘�•�ƒ�Ž�•�‘�•�–�‹�� �”�ƒ�«�—�•�ƒ�Ž�•�‡�� �‹�‰�”�‡�� �„�‘�”�„�‡�•�‡��
arene implementirane u programskom alatu Unity. Igra je programiranja u C# 
programskom jeziku. U radu se opisuju osnovne implementirane mehanike 
���ƒ�•�”�ƒ�� �•�ƒ�‘�� �‹�� �’�‘�†�”�æ�•�ƒ�� �œ�ƒ�� �•�”�‡���•�‘�� �‹�‰�”�ƒ�•�Œ�‡�ä�� ���‰�”�ƒ�� �•�‡�� �–�‡�•�‡�Ž�Œ�‹�� �•�ƒ�� �•�–�ƒ�•�†�ƒ�”�†�•�‹�•��
�•�‡�Š�ƒ�•�‹�•�ƒ�•�ƒ���‘�˜�‘�‰�����ƒ�•�”�ƒ�ä 
 
���Ž�Œ�—�«�•�‡�� �”�‹�Œ�‡�«�‹�ã�� �”�ƒ�«�—�•�ƒ�Ž�•�ƒ�� �‹�‰�”�ƒ�á�� ���•�‹�–�›�á�� �‹�‰�”�ƒ�� �„�‘�”�„�‡�•�‡�� �ƒ�”�‡�•�‡�á�� �‹�‰�”�ƒ�� �œ�ƒ�� �˜�‹�æ�‡�� �‹�‰�”�ƒ�«�ƒ�á��
C#, programiranje 
 
Uvod 
 
���•�†�—�•�–�”�‹�Œ�ƒ���”�ƒ�«�—�•�ƒ�Ž�•�‹�Š���‹�‰�ƒ�”�ƒ���Œ�‡���Œ�‡�†�•�ƒ���‘�†�� �•�ƒ�Œ�„�”���‡���”�ƒ�•�–�—�©�‹�Š���‹�•�†�—�•�–�”�‹�Œ�ƒ���–�‡���Œ�‡�†�•�ƒ���‘�†��
�•�ƒ�Œ�’�”�‘�ˆ�‹�–�ƒ�„�‹�Ž�•�‹�Œ�‹�Š�� �‹�•�†�—�•�–�”�‹�Œ�ƒ�� �•�ƒ�� �•�˜�‹�Œ�‡�–�—�� ���s���ä�� ���ƒ�•�ƒ�•�� �•�ƒ�Œ�˜�‡�©�‹�� �—�†�‹�‘�� �—�� �–�‘�Œ�� �‹�•�†�—�•�–�”�‹�Œ�‹��
�’�”�‹�’�ƒ�†�ƒ�� �•�‘�„�‹�Ž�•�‹�•�� �‹�‰�”�ƒ�•�ƒ�� ���x���ä�� ��‡�†�ƒ�•�� �‘�•�� �•�ƒ�Œ�’�‘�’�—�Ž�ƒ�”�•�‹�Œ�‹�Š�� ���ƒ�•�”�‘�˜�ƒ�� �”�ƒ�«�—�•�ƒ�Ž�•�‹�Š��
igara, igre borbene �ƒ�”�‡�•�‡���œ�ƒ���˜�‹�æ�‡���‹�‰�”�ƒ�«�ƒ�����‡�•�‰�ä��multiplayer online battle arena), 
�Œ�‡�����ƒ�•�”���•�‘�Œ�‹���Œ�‡���’�‘�’�—�Ž�ƒ�”�ƒ�•���‹���•�ƒ���•�–�‘�Ž�•�‹�•���”�ƒ�«�—�•�ƒ�Ž�‹�•�ƒ���‹���•�ƒ���•�‘�„�‹�Ž�•�‹�•���—�”�‡�¯�ƒ�Œ�‹�•�ƒ�����t���ä��
���ƒ�Œ�’�‘�œ�•�ƒ�–�‹�Œ�‹���’�”�‡�†�•�–�ƒ�˜�•�‹�…�‹���‘�˜�‘�‰�����ƒ�•�”�ƒ���•�—��League Of Legends, Dota 2 i Smite. Na 
�•�‘�„�‹�Ž�•�‹�•�� �—�”�‡�¯�ƒ�Œ�‹�•�ƒ�� �•�‡�¯�—�� �•�ƒ�Œ�’�‘�’�—�Ž�ƒ�”�•�‹�Œ�‹m naslovima su Vainglory i Mobile 
Legends: Bang Bang [3]. 
 
���‰�”�‡�� �„�‘�”�„�‡�•�‡�� �ƒ�”�‡�•�‡�� �œ�ƒ�� �˜�‹�æ�‡�� �‹�‰�”�ƒ�«�ƒ�á�� �‹�Ž�‹�� �Œ�‘�æ�� �’�‘�œ�•�ƒ�–�‡�� �•�ƒ�‘�� �ƒ�•�…�‹�Œ�•�•�‡�� �•�–�”�ƒ�–�‡�‰�‹�Œ�‡�� �—��
stvarnom vremenu (eng. action real-time strategy�����•�—���‹�‰�”�‡���’�‘�†���ƒ�•�”�ƒ���•�–�”�ƒ�–�‡�æ�•�‹�Š��
�˜�‹�†�‡�‘�� �‹�‰�ƒ�”�ƒ�ä�� ���‘�� �Œ�‡�� �’�‘�†���ƒ�•�”�� �•�–�”�ƒ�–�‡�‰�‹�Œ�ƒ�� �—���•�–�˜�ƒ�”�•�‘�•�� �˜�”�‡�•�‡�•�—���‰�†�Œ�‡�� �‹�‰�”�ƒ�«���•�ƒ�Œ�«�‡�æ�©�‡��
�—�’�”�ƒ�˜�Ž�Œ�ƒ�� �Œ�‡�†�•�‹�•�� �Ž�‹�•�‘�•�� �•�‘�Œ�‹�� �Œ�‡�� �†�‹�‘�� �–�‹�•�ƒ�� �•�‘�Œ�‹�� �•�‡�� �„�‘�”�‹�� �’�”�‘�–�‹�˜�� �•�—�’�ƒ�”�•�‹�«�•�‘�‰�� �–�‹�•�ƒ��
�‹�•�–�‘�‰�� �„�”�‘�Œ�ƒ�� �‹�‰�”�ƒ�«�ƒ�ä�� �
�Ž�ƒ�˜�•�‹�� �…�‹�Ž�Œ�� �Œ�‡�� �—�•�‹�æ�–�‹�–�‹�� �’�”�‘�–�‹�˜�•�‹�«�•�—�� �‰�Ž�ƒ�˜�•�—�� �‰�”�ƒ�¯�‡�˜�‹�•�—�� �ƒ�� �’�”�‹��
�–�‘�•�‡���‹�‰�”�ƒ�«�‹�•�ƒ���’�‘�•�ƒ���—���Œ�‡�†�‹�•�‹�…�‡���•�‘�Œ�‡���•�‡���’�‡�”�‹�‘�†�‹�«�•�‹���•�–�˜�ƒ�”�ƒ�Œ�—���‹���•�ƒ�’�ƒ�†�ƒju suprotnu 
stranu. No postoje i druge vrste ovog tipa igara kod kojih je cilj poraziti sve 
�’�”�‘�–�‹�˜�•�‹�«�•�‡�� �‹�‰�”�ƒ�«�‡�ä�� ���˜�ƒ�•�‹�� �‹�‰�”�ƒ�«�� �•�ƒ�Œ�«�‡�æ�©�‡�� �‹�•�ƒ�� �•�˜�‘�Œ���Œ�‡�†�‹�•�•�–�˜�‡�•�� �•�‡�–�� �•�‘�©�‹�� �‹�Ž�‹�� �ƒ�•�…�‹�Œ�ƒ��
�–�‡���‹�‰�”�ƒ�«���’�‘�•�–�ƒ�Œ�‡���•�˜�‡���Œ�ƒ�«�‹���–�‹�Œ�‡�•�‘�•���–�”�ƒ�Œ�ƒ�•�Œ�ƒ���‹�‰�”�‡�����w���ä 
 
Unity je programski alat nami�Œ�‡�•�Œ�‡�•�� �œ�ƒ�� �”�ƒ�œ�˜�‘�Œ���”�ƒ�«�—�•�ƒ�Ž�•�‹�Š�� �‹�‰�ƒ�”�ƒ�� �ƒ�� �”�ƒ�œ�˜�‹�Ž�ƒ�� �‰�ƒ�� �Œ�‡��
kompanija Unity Technologies�ä�����”�˜�ƒ���˜�‡�”�œ�‹�Œ�ƒ���‘�˜�‘�‰���ƒ�Ž�ƒ�–�ƒ���‹�œ�ƒ�æ�Ž�ƒ���Œ�‡���t�r�r�w�ä���‰�‘�†�‹�•�‡�ä������
�‘�˜�‡���‰�‘�†�‹�•�‡�����•�‹�–�›���Œ�‡���•�‘�”�‹�æ�–�‡�•���œ�ƒ���•�–�˜�ƒ�”�ƒ�•�Œ�‡���’�”�‡�•�‘���’�‘�Ž�ƒ���•�˜�‹�Š���•�‘�„�‹�Ž�•�‹�Š���‹�‰�ƒ�”�ƒ���‹���x�r�¨��
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svih igara virtualne stvarnosti [4]. Unity ima �•�‘�‰�—�©�•�‘�•�–���‹�œ�˜�‘�œ�ƒ���‹�‰�ƒ�”�ƒ���•�ƒ���’�”�‡�•�‘��
�t�w�� �’�Ž�ƒ�–�ˆ�‘�”�•�‹�� �–�‡�� �’�‘�•�–�‘�Œ�‹�� �•�•�‘�‰�‘�� �•�˜�ƒ�Ž�‹�–�‡�–�•�‘�‰�� �•�ƒ�–�‡�”�‹�Œ�ƒ�Ž�ƒ�� �œ�ƒ�� �—�«�‡�•�Œ�‡�� �•�ƒ�•�‘�� �”�ƒ�†�‹�–�‹�� �—��
tom alatu. 
 
���� �•�ƒ�•�–�ƒ�˜�•�—�� �”�ƒ�†�ƒ�� �©�‡�� �„�‹�–�‹�� �‘�’�‹�•�ƒ�•�‡�� �•�ƒ�Œ�˜�ƒ���•�‹�Œ�‡�� �•�‡�–�‘�†�‡�� �•�‘�Œ�‡�� �•�—�� �—�•�•�‘�� �˜�‡�œ�ƒ�•�‡�� �—�œ��
�‘�•�•�‘�˜�•�‡�� �•�‡�Š�ƒ�•�‹�•�‡�� �‹�‰�ƒ�”�ƒ�� �„�‘�”�„�‡�•�‡�� �ƒ�”�‡�•�‡�� �œ�ƒ�� �˜�‹�æ�‡�� �‹�‰�”�ƒ�«�ƒ�ã�� �•�”�‡�–�ƒ�•�Œ�‡��i animiranje 
�‹�‰�”�ƒ�«�ƒ�á�� �–�”�ƒ���‡�•�Œ�‡�� �•�ƒ�Œ�•�”�ƒ�©�‡�‰�� �’�—�–�ƒ�� ���‡�•�‰��pathfinding), osnovne mehanike borbe i 
�•�‘�‰�—�©�•�‘�•�–���•�”�‡���•�‘�‰���‹�‰�”�ƒ�•�Œ�ƒ�ä 
 
Kontrola kamere  
 
��ƒ�•�‘���„�‹�–�ƒ�•���ƒ�•�’�‡�•�–���‹�‰�ƒ�”�ƒ���„�‘�”�„�‡�•�‡���ƒ�”�‡�•�‡���Œ�‡���’�‘�•�”�‡�–�ƒ�•�Œ�‡���•�ƒ�•�‡�”�‡���•�‘�Œ�‡���Œ�‡���•�‘�†���˜�‡�©�‹�•�‡��
igara ovog tipa jednako. Nivo igranja je naj�«�‡�æ�©�‡���”�ƒ�†�‹���„�‘�Ž�Œ�‡���’�”�‡�‰�Ž�‡�†�•�‘�•�–�‹���˜�‹�†�Ž�Œ�‹�˜��
�’�‘�†���•�—�–�‘�•���‘�†���v�w���•�–�—�’�•�Œ�‡�˜�ƒ���†�‘�•���•�‡���‘�•�†�ƒ���•�ƒ�•�‡�”�ƒ���’�‘�•�‹�«�‡���†�‹�Œ�ƒ�‰�‘�•�ƒ�Ž�•�‘���—���‘�†�•�‘�•�—��
�•�ƒ���‘�•�•�‘�˜�•�‡���‘�•�‹���•�‹�˜�‘�ƒ�ä�����ƒ�•�‡�”�ƒ���•�‡���•�‘���‡���’�‘�•�‹�…�ƒ�–�‹���•�–�”�‡�Ž�‹�…�ƒ�•�ƒ�����‹�Ž�‹���–�‹�’�•�ƒ�•�ƒ��ASDW) 
�ƒ���Œ�‡�†�•�ƒ�•�‘���–�ƒ�•�‘���‹���’�‘�•�‹�…�ƒ�•�Œ�‡�•���•�‹�æ�ƒ���†�‘���”�—�„�ƒ���‡�•�”�ƒ�•�ƒ�ä�����‘�–�ƒ�«�‹�©���•�ƒ���•�‹�æ�—���‘�•�‘�‰�—�©�—�Œ�‡��
�•�”�‡�–�ƒ�•�Œ�‡�� �•�ƒ�•�‡�”�‡�� �„�Ž�‹���‡�� �‹�Ž�‹�� �†�ƒ�Ž�Œ�‡�� �‘�†�� �•�‹�˜�‘�ƒ�ä�� ���•�’�Ž�‡�•�‡�•�–�‹�”�ƒ�•�ƒ�� �Œ�‡�� �Œ�‘�æ�� �Œ�‡�†�•�ƒ��
�•�‘�‰�—�©�•�‘�•�–���ƒ���–�‘���Œ�‡���—�„�”�œ�ƒ�˜�ƒ�•�Œ�‡���•�”�‡�–�ƒ�•�Œ�ƒ���•�ƒ�•�‡�”�‡���ƒ�•�‘���Œ�‡���’�”�‹�–�‹�•�•�—�–�ƒ���–�‹�’�ƒ��shift. Kako 
�„�‹�� �•�‡�� �„�”�œ�‹�•�ƒ�� �•�”�‡�–�ƒ�•�Œ�ƒ�� �•�ƒ�•�‡�”�‡�� �‹�œ�˜�‘�†�‹�Ž�ƒ�� �Œ�‡�†�•�ƒ�•�‘�•�� �„�”�œ�‹�•�‘�•�� �•�‡�‘�˜�‹�•�•�‘�� �‘�� �Œ�ƒ�«�‹�•�‹��
�”�ƒ�«�—�•�ƒ�Ž�ƒ���•�ƒ���•�‘�Œ�‡�•���•�‡���‹�‰�”�ƒ���‹�œ�˜�‘�†�‹�á���•�‘�”�‹�•�–�‹���•�‡��Time.deltaTime parametar prilikom 
�”�ƒ�«�—�•�ƒ�•�Œ�ƒ���„�”�œ�‹�•�ƒ���•�”�‡�–�ƒ�•�Œ�ƒ�ä 
 
void MoveCamera () { 
    float CamSpeed = 20f; 
    float BorderTickness = 10f; 
    Vector3 position = transform.position; 
    if  (Input .GetKey("left shift" )|| Input .GetKey("right shift" ))  { 
            CamSpeed = 50f;} 
    if  (Input .GetKey("d")|| Input .GetKey("right" ) || Input .mousePosition.x  
        >= Screen.width - BorderTickness) { 
            position.z += CamSpeed * Time.deltaTime; 
            position.x -= CamSpeed * Time.deltaTime;} 
    if  (Input .GetKey("a")|| Input .GetKey("left" ) || Input .mousePosition.x  
        <= BorderTickness) { 
            position.z -= CamSpeed * Time.deltaTime; 
            position.x += CamSpeed * Time.deltaTime;} 
    if  (Input .GetKey("s")|| Input .GetKey("down") || Input .mousePosition.y  
        <= BorderTickness) { 
            position.z += CamSpeed * Time.deltaTime; 
            position.x += CamSpeed * Time.deltaTime; } 
    if  (Input .GetKey("w" )|| Input .GetKey("up") || Input .mousePosition.y >=  
        Screen.height - BorderTickness) { 
            position.z -= CamSpeed * Time.deltaTime; 
            position.x -= CamSpeed * Time.deltaTime;} 
    float scroll = Input .GetAxis("Mouse ScrollWheel"); 
    position.y -= scroll * ScrollSpeed* 100f * Time.deltaTime; 
    position.x = Mathf.Clamp(position.x, -CamLimit.x, CamLimit.x); 
    position.y = Mathf.Clamp(position.y, minY, maxY); 
    position.z = Mathf.Clamp(position.z, -CamLimit.y, CamLimit.y); 
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    transform.position = position; 
} 

 
Kretanje likova i mehanika borbe  
 
���•�‹�–�›�� �‹�•�ƒ�� �Œ�ƒ�•�‘�� �†�‘�„�”�—�� �’�‘�†�”�æ�•�—�� �œ�ƒ�� �•�”�‡�‹�”�ƒ�•�Œ�‡�� �–�‡�”�‡�•�ƒ�� �’�‘�� �•�‘�Œ�‡�•�� �•�‡�� �•�‘���‡�� �‹�‰�”�ƒ�«��
�•�”�‡�–�ƒ�–�‹���’�—�–�‡�•���•�‘�”�‹�æ�–�‡�•�Œ�ƒ���•�—�•�–�ƒ�˜�ƒ���•�ƒ�˜�‹�‰�ƒ�…�‹�Œ�‡�����‡�•�‰�ä��Navigation system���ä�����‘�˜�”�æ�‹�•�ƒ��
se definira kao NavMesh objekt koji mora biti static �æ�–�‘�� �œ�•�ƒ�«�‹�� �†�ƒ�� �•�‡�� �‘�•�� �•�‡�©�‡��
�’�‘�•�‹�…�ƒ�–�‹�� �–�‹�Œ�‡�•�‘�•�� �‹�œ�˜�‘�¯�‡�•�Œ�ƒ�� �‹gre. Nakon definiranja parametara, odabire se 
opcija Bake �•�‘�Œ�ƒ�� �‘�•�†�ƒ�� �‘�•�‘�‰�—�©�ƒ�˜�ƒ�� �•�”�‡�–�ƒ�•�Œ�‡�� �ƒ�‰�‡�•�ƒ�–�ƒ�� �’�‘�� �œ�ƒ�†�ƒ�•�‘�Œ�� �’�‘�˜�”�æ�‹�•�‹�ä��
���˜�ƒ�•�‘�•�� �‘�„�Œ�‡�•�–�—�� �•�‘�Œ�‹�� �•�‡�� �–�”�‡�„�ƒ�� �•�‘�©�‹�� �•�”�‡�–�ƒ�–�‹�� �’�‘�� �•�‹�˜�‘�—�� �–�”�‡�„�ƒ�� �†�‘�†�ƒ�–�‹��NavMesh 
Agent �•�‘�•�’�‘�•�‡�•�–�—�ä�� ���•�‹�•�� �•�ƒ�•�‘�‰�� �•�”�‡�–�ƒ�•�Œ�ƒ�á�� �‘�˜�ƒ�� �•�‘�•�’�‘�•�‡�•�–�ƒ�� �‘�•�‘�‰�—�©�ƒ�˜�ƒ�� �‹��
izbjegavanje prepreka. 
 
���•�•�‘�˜�•�ƒ���ˆ�—�•�•�…�‹�‘�•�ƒ�Ž�•�‘�•�–���•�”�‡�–�ƒ�•�Œ�ƒ���Œ�‡���‹�•�’�Ž�‡�•�‡�•�–�‹�”�ƒ�•�ƒ���•�‘�†���˜�‡�©�‹�•�‡���‘�˜�ƒ�•�˜�‹�Š���‹�‰�ƒ�”�ƒ��
�•�ƒ�� �‹�†�‡�•�–�‹�«�ƒ�•�� �•�ƒ�«�‹�•�ä�� ���ƒ�•�‘�•�� �‘�†�ƒ�„�‹�”�� �Œ�‡�†�‹�•�‹�…�‡�á�� �†�‡�•�•�‹�•�� �•�Ž�‹�•�‘�•�� �•�‹�æ�ƒ�� �Œ�‡�� �•�‘�‰�—�©�‡��
�•�”�‡�–�ƒ�–�‹�� �•�‡�� �’�‘�� �•�‹�˜�‘�—�ä�� ���•�‘�� �•�‡�� �‹�‰�”�ƒ�� �‹�œ�˜�‘�†�‹�� �—�� �•�”�‡���•�‘�•�� �•�ƒ�«�‹�•�—�� �”�ƒ�†�ƒ�á�� �–�ƒ�†�ƒ�� �–�”�‡�„�ƒ��
upravljati sa�•�‘���•���Ž�‘�•�ƒ�Ž�•�‹�•���‹�‰�”�ƒ�«�‡�•�ä 
 
if  (!isLocalPlayer) return ; 
 
Ray ray = Camera.main.ScreenPointToRay(Input .mousePosition); 
    RaycastHit hit; 
    if  (Input .GetButtonDown("Fire2"))  { 
       if  (Physics.Raycast(ray, out hit, 100)) { 
          if  (hit.collider.CompareTag("Enemy")) { 
             targetEnemy = hit.transform; 
             enemyclicked = true;} 
          else { 
             isAttacking = false; 
             walking = true; 
             enemyclicked = false; 
             navAgent.destination = hit.point; 
             navAgent.Resume(); 
          } 
       } 
    } 
    if  (enemyclicked) { 
       moveandshot();} 
    if  (navAgent.remainingDistance <= navAgent.stoppingDistance) { 
       walking = false;} 
    else { 
       if(!isAttacking) walking = true; 
    } 
anim.SetBool("isWalking", walking); 
 
���•�‘���Œ�‡���•�Ž�‹�•���•�ƒ�’�”�ƒ�˜�Ž�Œ�‡�•���•�ƒ���’�”�‘�–�‹�˜�•�‹�«�•�—���Œ�‡�†�‹�•�‹�…�—�á���–�ƒ�†�ƒ���©�‡���•�‡���Ž�‹�•���•�”�‡�–�ƒ�–�‹���’�”�‡�•�ƒ���–�‘�Œ��
�Œ�‡�†�‹�•�‹�…�‹�� �†�‘�� �–�”�‡�•�—�–�•�ƒ�� �•�ƒ�†�ƒ�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�� �•�‡�� �†�‘�¯�‡�� �—�� �”�ƒ�†�‹�Œ�—�•�� �•�ƒ�’�ƒ�†�ƒ�� �‹�‰�”�ƒ�«�ƒ�ä�� ���� �–�‘�•��
�–�”�‡�•�—�–�•�—���©�‡���‹�‰�”�ƒ�«���•�ƒ�’�ƒ�•�–�‹���’�”�‘�–�‹�˜�•�‹�•�ƒ�ä 
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void moveandshot() { 
     if  (targetEnemy == null) { 
        return ;} 
     navAgent.destination = targetEnemy.position; 
     if  (navAgent.remainingDistance >= shootingDistance) { 
        navAgent.Resume(); 
        walking = true;} 
     if  (navAgent.remainingDistance <= shootingDistance) { 
        transform.LookAt(targetEnemy); 
        if  (Time.time > nextFire) { 
           isAttacking = true; 
           nextFire = Time.time + timeBetweenShoots; 
           Cmdfire();} 
        navAgent.Stop(); 
        walking = false; 
     } 
} 
[Command] 
void Cmdfire() { 
     anim.SetTrigger("attack"); 
     GameObject fireball = Instantiate(bulletPrefab, bulletSpawnPoint.position, 
bulletSpawnPoint.rotation) as GameObject; 
     fireball.GetComponent<Rigidbody>().velocity = fireball.transform.forward * 4; 
     NetworkServer.Spawn(fireball); 
} 
 

 
���Ž�‹�•�ƒ���„�”�ä���w�ã�����”�‹�•�ƒ�œ���•�ƒ�’�ƒ�†�ƒ���‹�‰�”�ƒ�«�ƒ���—���•�”�‡�‹�”�ƒ�•�‘�Œ���‹�‰�”�‹ 

 
���‘�‰�—�©�•�‘�•�–���•�”�‡���•�‘�‰���‹�‰�”�ƒ�•�Œ�ƒ 
 
���ƒ�•�‘�� �„�‹�� �•�‡�� �‹�‰�”�ƒ�� �•�‘�‰�Ž�ƒ�� �‹�œ�˜�‘�†�‹�–�‹�� �—�� �•�‘�†�—�� �œ�ƒ�� �‹�‰�”�ƒ�•�Œ�‡�� �•�� �˜�‹�æ�‡�� �‹�‰�”�ƒ�«�ƒ�� �’�‘�–�”�‡�„�•�‘�� �Œ�‡��
�‘�•�‘�‰�—�©�‹�–�‹���•�’�ƒ�Œ�ƒ�•�Œ�ƒ���‹�‰�”�ƒ�«�ƒ���•�ƒ���•�‡�”�˜�‡�”�ä�����”�‡�‹�”�ƒ�•�ƒ���‹�‰�”�ƒ���•�‡���•�ƒ�•�–�‘�Œ�‹���‘�†���Œ�‡�†�•�‡���ƒ�’�Ž�‹�•�ƒ�…�‹�Œ�‡��
�•�‘�Œ�ƒ���•�‘���‡���’�”�‡�†�•�–�ƒ�˜�Ž�Œ�ƒ�–�‹���‹���’�‘�•�Ž�—���‹�–�‡�Ž�Œ�ƒ���‹���•�Ž�‹�Œ�‡�•�–�ƒ�á���‘�˜�‹�•�•�‘���‘���–�‘�•�‡���•�’�ƒ�Œ�ƒ���Ž�‹���•�‡���‹�‰�”�ƒ�«��
�˜�‡�©���•�ƒ���’�‘�•�–�‘�Œ�‡�©�‹ �’�‘�•�Ž�—���‹�–�‡�Ž�Œ���‹�Ž�‹���©�‡���‘�•���„�‹�–�‹���—���—�Ž�‘�œ�‹���’�‘�•�Ž�—���‹�–�‡�Ž�Œ�ƒ�ä�����”�‡���•�‘���‹�‰�”�ƒ�•�Œ�‡���•�‡��
realizira putem komponente NetworkMenager �•�‘�Œ�ƒ���‘�•�‘�‰�—�©�—�Œ�‡���‘�†�ƒ�„�‹�”���‘�„�Œ�‡�•�ƒ�–�ƒ��
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�•�‘�Œ�‡�� �Œ�‡�� �’�‘�–�”�‡�„�•�‘�� �’�”�‹�•�ƒ�œ�ƒ�–�‹�� �•�ƒ�� �œ�ƒ�•�Ž�‘�•�—�� �•�˜�ƒ�•�‘�‰�� �‹�‰�”�ƒ�«�ƒ�á�� �•�‹�•�•�”�‘�•�‹�œ�‹�”�ƒ�•�Œ�‡�� �•��
�’�‘�•�Ž�—���‹�–�‡�Ž�Œ�‡�•���‹���†�‡�ˆ�‹�•�‹�”�ƒ�•�Œ�‡���’�‘�«�‡�–�•�‹�Š���’�‘�œ�‹�…�‹�Œ�ƒ���œ�ƒ���•�˜�ƒ�•�‘�‰���‹�‰�”�ƒ�«�ƒ�ä 
 
���ƒ�•�Ž�Œ�—�«�ƒ�• 
 
���•�‹�–�›�� �—�˜�‡�Ž�‹�•�‡�� �‘�Ž�ƒ�•�æ�ƒ�˜�ƒ�� �‹�•�’�Ž�‡�•�‡�•�–�ƒ�…�‹�Œ�‡�� �‹�†�‡�Œ�‡�� �—�� �•�‘�•�•�”�‡�–�•�—�� �”�ƒ�«�—�•�ƒ�Ž�•�—�� �‹�‰�”�—�� �Œ�‡�”��
�‹�•�ƒ�� �•�•�‘�‰�‘�� �•�‘�•�’�‘�•�‡�•�–�‹�� �•�‘�Œ�‡�� �ƒ�—�–�‘�•�ƒ�–�‹�œ�‹�”�ƒ�Œ�—�� �•�‡�•�‡�� �•�ƒ�Œ�«�‡�æ�©�‡�� �•�‘�”�‹�æ�–�‡�•�‡��
�ˆ�—�•�•�…�‹�‘�•�ƒ�Ž�•�‘�•�–�‹���•�‘�Œ�‡���Œ�‡�†�•�ƒ���”�ƒ�«�—�•�ƒ�Ž�•�ƒ���‹�‰�”�ƒ���‹�•�ƒ�ä�����ƒ�•�‘���‹���•�‘�†���•�’�‘�•�‡�•�—�–�‘�‰�����ƒ�•�”�ƒ���—��
�‘�˜�‘�•�� �”�ƒ�†�—�á�� �—�˜�‡�Ž�‹�•�‡�� �Œ�‡�� �’�‘�Œ�‡�†�•�‘�•�–�ƒ�˜�Ž�Œ�‡�•�� �’�”�‘�…�‡�•�� �–�”�ƒ���‡�•�Œ�ƒ�� �•�ƒ�Œ�•�”�ƒ�©�‡�‰�� �’�—�–�ƒ�� �•�ƒ�‘�� �‹��
�•�‘�‰�—�©�•�‘�•�–�� �‹�•�’�Ž�‡�•�‡�•�–�ƒ�…�‹�Œ�‡�� �•�”�‡���•�‘�‰�� �‹�‰�”�ƒ�•�Œ�ƒ�ä�� ���� �‘�˜�‘�•�� �”�ƒ�†�—�� �•�—�� �‘�’�‹�•�ƒ�•�‡�� �•�‡�•�‡��
�–�‡�•�‡�Ž�Œ�•�‡���•�‡�Š�ƒ�•�‹�•�‡�� �‘�˜�‘�‰�� ���ƒ�•�”�ƒ�� �•�‘�� �‘�•�‡�� �’�”�‡�†�•�–�ƒ�˜�Ž�Œ�ƒ�Œ�—���–�‡�•�� �‰�‘�Ž�—���‘�•�•�‘�˜�—���•�ƒ�� �•�‘�Œ�‘�Œ��
se onda gradi ostatak igre. Izrada k�‘�•�’�Ž�‡�–�•�‹�Š�� �•�‡�Š�ƒ�•�‹�•�ƒ�� �•�‡�•�‘�‰�� ���ƒ�•�”�ƒ�� �Œ�‡��
�’�‘�’�”�‹�Ž�‹�«�•�‘���•�Ž�‘���‡�•���’�”�‘�…�‡�•���–�‡���Œ�‡���’�‘�–�”�‡�„�•�‘���†�‘�•�–�ƒ���œ�•�ƒ�•�Œ�ƒ���‹���‹�•�•�—�•�–�˜�ƒ���•�ƒ�•�‘���„�‹���•�‡���«�ƒ�•���‹��
putem Unity-�Œ�ƒ���”�‡�ƒ�Ž�‹�œ�‹�”�ƒ�Ž�ƒ�����‡�Ž�Œ�‡�•�ƒ���‹�†�‡�Œ�ƒ�ä 
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Izrada igre obrane tornjeva  
u programskom jeziku C++ i SDL -u 
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���ƒ���‡�–�ƒ�• 
 
Tema ovog rada jest izrada igre obrane tornjeva (eng. Tower Defense game) u 
programskom jeziku C++ zajedno s alatima potrebnim za izgradnju izvornog 
���ª�ª�� �•�‘�†�ƒ�� �–�‡�� �•�‘�”�‹�æ�–�‡�•�Œ�‡�•�� �†�‹�•�ƒ�•�‹�«�•�‡��SDL 2.0 �„�‹�„�Ž�‹�‘�–�‡�•�‡�� �«�‹�Œ�‡�� �•�‡�� �ˆ�—�•�•�…�‹�‘�•�ƒ�Ž�•�‘�•�–�‹��
�•�‘�”�‹�•�–�‡�� �œ�ƒ�� �—�’�”�ƒ�˜�Ž�Œ�ƒ�•�Œ�‡�� �†�‘�‰�ƒ�¯�ƒ�Œ�‹�•�ƒ�� �‘�†�� �•�‘�”�‹�•�•�‹�•�‘�˜�ƒ�� �’�”�‹�–�‹�•�•�ƒ�� �–�‹�’�•�‡�� �•�ƒ�� �•�‹�æ�—�� �‹�Ž�‹��
tipkovnici pa sve do spremanja slika (eng. sprite) objekata igre u VRAM 
memoriju (eng. Video Random Access Memory�����—�•�—�–�ƒ�”���‰�”�ƒ�ˆ�‹�«�•�‡���•�ƒ�”�–�‹�…�‡�ä 
 
���Ž�Œ�—�«�•�‡�� �”�‹�Œ�‡�«�‹�ã�� �”�ƒ�«�—�•�ƒ�Ž�•�ƒ�� �‹�‰�”�ƒ�á�� �‹�‰�”�ƒ�� �‘�„�”�ƒ�•�ƒ�� �–�‘�”�•�Œ�‡�˜�ƒ�á�� ���ª�ª�á�� ���ª�ª�� �������á�� �������á��
objektno orijentirano programiranje  
 
Uvod 
 
���‰�”�ƒ�� �‘�„�”�ƒ�•�‡�� �–�‘�”�•�Œ�‡�˜�ƒ�� �Œ�‡�� �’�‘�†���ƒ�•�”�� �•�–�”�ƒ�–�‡�æ�•�‹�Š�� �‹�‰�ƒ�”�ƒ�� �—�� �•�–�˜�ƒ�”�•�‘�•�� �˜�”�‡�•�‡�•�—�� ���‡�•�‰�ä��
real-time strategy game���� ���z���ä�� ���ƒ�Œ�«�‡�æ�©�‹�� �…�‹�Ž�Œ�� �‹�‰�”�‡�� �Œ�‡�� �•�˜�Ž�ƒ�†�ƒ�–�‹�� �˜�ƒ�Ž�‘�˜�‡�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�ƒ��
�•�‘�Œ�‹���•�‡���•�”�‡�©�—���œ�ƒ�†�ƒ�•�‹�•���’�—�–�‡�˜�‹�•�ƒ���’�”�‡�•�ƒ���”�‡�•�—�”�•�—���•�‘�Œ�‹���‹�‰�”�ƒ�«���•�‘�”�ƒ���‘�„�”�ƒ�•�‹�–�‹�ä�����‰�”�ƒ�«��
se brani izgradnjom tornjeva koji se grade na putu ili oko puta kojim idu 
�•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�‹�ä�� ���‘�•�–�‘�Œ�‡�� �”�ƒ�œ�Ž�‹�«�‹�–�‹�� �–�‹�’�‘�˜�‹�� �–�‘�”�•�Œ�‡�˜�ƒ�� �•�‘�Œ�‹�� �‹�•�ƒ�Œ�—�� �•�˜�‘�Œ�‡�� �Œ�‡�†�‹�•�•�–�˜�‡�•�‡�� �˜�”�•�–�‡��
�•�ƒ�’�ƒ�†�ƒ�� �ƒ�� �•�ƒ�Œ�«�‡�æ�©�‡�� �•�‡�� �•�‘�‰�—�� �‹�� �•�ƒ�†�‘�‰�”�ƒ�¯�‹�˜�ƒ�–�‹�ä�� ���‹�’�‹�«�ƒ�•�� �’�”�‡�†�•�–�ƒ�˜�•�‹�•�� �–�‘�‰�� ���ƒ�•�”�ƒ�� �Œ�‡��
igra Bloons Tower Defense 5 ���s���ä�� ���ƒ�•�‘�¯�‡�”�� �’�‘�•�–�‘�Œ�‡�� �‹�� �‹�‰�”�‡�� �•�‘�Œ�‡�� �‹�•�ƒ�Œ�—�� �”�ƒ�œ�Ž�‹�«�‹�–�‡��
�˜�ƒ�”�‹�Œ�ƒ�•�–�‡�� �‘�•�•�‘�˜�•�‹�Š�� �•�‡�Š�ƒ�•�‹�•�ƒ�� �‘�˜�‘�‰�� ���ƒ�•�”�ƒ�ä�� ���”�‹�•�Œ�‡�”�‹�…�‡�á�� �—�� �‹�‰�”�‹��Onslaught 2 osim 
�‘�•�•�‘�˜�•�‹�Š�� �•�‡�Š�ƒ�•�‹�•�ƒ�� �—�˜�‘�†�‹�� �•�‡�� �•�‘�•�…�‡�’�–�� �’�‘�Œ�ƒ�«�ƒ�•�Œ�ƒ�� ���‡�•�‰�ä��combo) ukoliko su 
�‘�†�”�‡�¯�‡�•�‹�� �–�‹�’�‘�˜�‹�� �–�‘�”�•�Œ�‡�˜�ƒ�� �‹�œ�‰�”�ƒ�¯�‡�•�‹�� �—�� �•�‡�’�‘�•�”�‡�†�•�‘�Œ�� �„�Ž�‹�œ�‹�•�‹�� ���u���ä�� ���� �•�•�Ž�‘�’�—�� �‘�˜�‘�‰��
rada �‹�œ�”�ƒ�¯�‡�•���Œ�‡���’�”�‘�–�‘�–�‹�’���‹�‰�”�‡���•�‘�Œ�‹���‹�•�’�Ž�‡�•�‡�•�–�‹�”�ƒ���‘�•�•�‘�˜�•�‡���•�‡�Š�ƒ�•�‹�•�‡���‘�˜�‘�‰�����ƒ�•�”�ƒ�ä 
 
Simple DirectMedia Layer (SDL) je razvojna biblioteka u cijelosti pisana u C 
�’�”�‘�‰�”�ƒ�•�•�•�‘�•�� �Œ�‡�œ�‹�•�—�� �•�‘�Œ�ƒ�� �’�‘�†�”���ƒ�˜�ƒ�� �”�ƒ�œ�˜�‘�Œ�� �ƒ�’�Ž�‹�•�ƒ�…�‹�Œ�ƒ�� �•�ƒ�� �•�˜�‹�•�� �’�‘�œ�•�ƒ�–�‹�Œ�‹�•��
operacijskim sustavima i platformama: Windows, GNU/Linux, macOS, iOS i 
���•�†�”�‘�‹�†�����v���ä�����•�Ž�Œ�—�«�‹�˜�ƒ�•�Œ�‡���„�‹�„�Ž�‹�‘�–�‡�•�ƒ���•�‡���—�����ª�ª���’�”�‘�‰�”�ƒ�•�•�•�‘�•���Œ�‡�œ�‹�•�—���˜�”�æ�‹���’�—�–�‡�•��
naredbe include �–�‡���Œ�‡���’�‘�–�”�‡�„�•�‘���—�•�Ž�Œ�—�«�‹�–�‹���ƒ�†�‡�•�˜�ƒ�–�•�‡���„�‹�„�Ž�‹�‘�–�‡�•�‡���‘�˜�‹�•�•�‘���‘�����‡�Ž�Œ�‡�•�‘�Œ��
�ˆ�—�•�•�…�‹�‘�•�ƒ�Ž�•�‘�•�–�‹�ä�� ���‹�„�Ž�‹�‘�–�‡�•�ƒ�� �‘�•�‘�‰�—�©�ƒ�˜�ƒ�� �•�’�”�‡�•�ƒ�•�Œ�‡�� �‰�”�ƒ�ˆ�‹�«�•�‹�Š�� �‡�Ž�‡�•�‡�•�ƒ�–�ƒ��
�†�‹�”�‡�•�–�•�‘���—���•�‡�•�‘�”�‹�Œ�—���‰�”�ƒ�ˆ�‹�«�•�‡���•�ƒ�”�–�‹�…�‡���‹���–�‹�•�‡���•�‡���•�‘�‰�—���’�‘�•�–�‹�©�‹���˜�‡�©�‡���’�‡�”�ˆ�‘�”�•�ƒ�•�•�‡�ä��
�������� �„�‹�„�Ž�‹�‘�–�‡�•�ƒ�� �•�Ž�—���‹�� �œ�ƒ�� �—�’�”�ƒ�˜�Ž�Œ�ƒ�•�Œ�‡�� �˜�‹�œ�—�ƒ�Ž�•�‹�• elementima, audio elementima, 
�—�Ž�ƒ�œ�•�‹�•�� �Œ�‡�†�‹�•�‹�…�ƒ�•�ƒ�á�� �†�”�‡�–�˜�ƒ�•�ƒ�á�� �•�”�‡���•�‹�•�� �’�‘�•�–�ƒ�˜�•�ƒ�•�ƒ�á�� �–�ƒ�Œ�•�‡�”�‹�•�ƒ�� �‹�� �†�”�ä�� ���y���ä�� �e�–�‘��
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�•�‡�� �–�‹�«�‡�� �‰�”�ƒ�ˆ�‹�•�‡�á�� �„�‹�„�Ž�‹�‘�–�‡�•�ƒ�� �’�‘�†�”���ƒ�˜�ƒ��OpenGL, Vulkan ili Direct3D. Sama 
biblioteka je licencirana zlib �Ž�‹�…�‡�•�…�‘�•�� �æ�–�‘�� �•�‘�”�‹�•�•�‹�•�—�� �‘�•�‘�‰�—�©�ƒ�˜�ƒ�� �„�‡�•�’�Ž�ƒ�–�•�‘��
�•�‘�”�‹�æ�–�‡�•�Œ�‡�� �‹�� �•�‘�†�‹�ˆ�‹�•�ƒ�…�‹�Œ�—�� �„�‹�„�Ž�‹�‘�–�‡�•�‡�� �•�–�‘�‰�ƒ�� �•�‡�� �«�—�†�‹�� �«�‹�•�Œ�‡�•�‹�…�ƒ�� �†�ƒ�� �•�‡�� �‹�� �†�ƒ�•�ƒ�•�� �‘�˜�ƒ��
biblioteka koristi u komercijalne svrhe. Popularna igra FTL: Faster Than Light 
�Œ�‡���‹�œ�”�ƒ�¯�‡�•���’�—�–�‡�•���‘�˜�‡���„�‹�„�Ž�‹�‘�–�‡�•�‡�ä�����‰�”�‡��Unreal Tournament i Unreal Tournament 
2004 �•�—�� �–�ƒ�•�‘�¯�‡�”�� �‹�œ�”�ƒ�¯�‡�•�‡�� �•�‘�”�‹�æ�–�‡�•�Œ�‡�•�� �‘�˜�‡�� �„�‹�„�Ž�‹�‘�–�‡�•�‡�ä�� ���ƒ�•�‹�Œ�‡�� �˜�‡�”�œ�‹�Œ�‡��
programskog alata UnrealEngine ���˜�‡�”�œ�‹�Œ�‡�� �s�á�� �t�� �‹�� �t�ä�w���� �•�—�� �–�ƒ�•�‘�¯�‡�”�� �”�ƒ�¯�‡�•�‡��
�•�‘�”�‹�æ�–�‡�•�Œ�‡�•�� �‘�˜�‡�� �„�‹�„�Ž�‹�‘�–�‡�•�‡�� ���x���ä�� ���˜�”�–�•�ƒ��Valve koja je najpoznatija po izradi 
platforme Steam je koristila ovu biblioteku za izradu Steamoverlay 
funkcionalnosti njihove platforme [5]. 
 
���Ž�ƒ�–�‹���”�ƒ�œ�˜�‘�Œ�ƒ���”�ƒ�«�—�•�ƒ�Ž�•�‡���‹�‰�”�‡ 
 
���ƒ�� �’�‹�•�ƒ�•�Œ�‡�� �’�”�‘�‰�”�ƒ�•�•�•�‘�‰�� �•�‘�†�ƒ�� �•�‘�”�‹�æ�–�‡�•�� �Œ�‡�� �’�”�‘�æ�‹�”�‹�˜�‹�� �—�”�‡�¯�‹�˜�ƒ�«�� �–�‡�•�•�–�ƒ��Emacs 
25.2.2. ���‘�†�� �Œ�‡�� �’�‹�•�ƒ�•�� �‘�„�Œ�‡�•�–�•�‘�� �‘�”�‹�Œ�‡�•�–�‹�”�ƒ�•�‹�•�� �’�”�‹�•�–�—�’�‘�•�� �–�‡�� �Œ�‡�� �’�‘�†�‹�Œ�‡�Ž�Œ�‡�•�� �•�ƒ�� �˜�‹�æ�‡��
izvornih ( .cpp) datoteka koje s datotekama zaglavlja (.h�����«�‹�•�‡���Œ�‡�†�•�—���…�Œ�‡�Ž�‹�•�—�ä�����ƒ��
�˜�‡�”�œ�‹�‘�•�‹�”�ƒ�•�Œ�‡�� �•�‘�†�ƒ�� �•�‘�”�‹�æ�–�‡�•�� �Œ�‡�� �„�‡�•�’�Ž�ƒ�–�•�‹�� �
�‹�–�� �•�—�•�–�ƒ�˜�ä�� ���”�‘�Œ�‡�•�–�� �Œ�‡�� �•�‘�•�’�ƒ�Œ�Ž�‹�”�ƒ�•��
(eng. compiled���� �•�‘�”�‹�æ�–�‡�•�Œ�‡�•��Clang+ 6.0.0 kompajlera i Clang-tidy alata LLVM 
�’�”�‘�Œ�‡�•�–�ƒ���•�‘�Œ�‹���’�”�‹�Ž�‹�•�‘�•���’�‹�•�ƒ�•�Œ�ƒ���•�‘�†�ƒ���‹�‰�”�‡���•�‹�•�—�Ž�–�ƒ�•�‘���’�”�‘�˜�Œ�‡�”�ƒ�˜�ƒ���’�‘�•�–�‘�Œ�‡���Ž�‹���‰�”�‡�æ�•�‡��
�‹�Ž�‹�� �’�‘�–�‡�•�…�‹�Œ�ƒ�Ž�•�‡�� �‰�”�‡�æ�•�‡�� �—�•�—�–�ƒ�”�� �•�ƒ�’�‹�•�ƒ�•�‘�‰�� �•�‘�†�ƒ�� �˜�‘�†�‡�©�‹�� �•�‡�� �•�•�Œ�‡�”�•�‹�…�ƒ�•�ƒ�� ���ª�ª�� �s�v��
�•�–�ƒ�•�†�ƒ�”�†�ƒ�� ���t���ä�� ���ƒ�«�‹�•�� �•�‘�•�’�ƒ�Œ�Ž�‹�”�ƒ�•�Œ�ƒ�� �‹�œ�˜�‘�”�•�‹�Š�� �†�ƒ�–�‘�–�‡�•�ƒ�� �†�‡�ˆ�‹�•�‹�”�ƒ�•�� �Œ�‡�� �—��Makefile 
�†�ƒ�–�‘�–�‡�…�‹�� �•�‘�”�‹�æ�–�‡�•�Œ�‡�•��make �•�—�•�–�ƒ�˜�ƒ�� �œ�ƒ�� �‹�œ�‰�”�ƒ�†�•�Œ�—�� �‹�œ�˜�”�æ�•�‹�Š�� �†�ƒ�–�‘�–�‡�•�ƒ�� ���‡�•�‰�ä��make 
build system���ä�����‹�˜�‘���‹�‰�”�‡���”�ƒ�¯�‡�•���Œ�‡���—���„�‡�•�’�Ž�ƒ�–�•�‘�•���’�”�‘�‰�”�ƒ�•�—��Tiled �•�‘�Œ�‹���Œ�‡���–�ƒ�•�‘�¯�‡�”��
�‘�–�˜�‘�”�‡�•�‘�‰�� �•�‘�†�ƒ�á�� �ƒ�� �œ�ƒ�� �‹�•�–�‡�”�ƒ�•�…�‹�Œ�—�� �‹�‰�”�ƒ�«�ƒ�� �•�� �‹�‰�”�‘�•�� ���†�‘�‰�ƒ�¯�ƒ�Œ�‹�� �–�‹�’�•�‘�˜�•�‹�…�‡�á�� �•�‹�æ�ƒ�á��
�’�”�‹�•�ƒ�œ�‹�˜�ƒ�•�Œ�‡���‹���•�’�”�‡�•�ƒ�•�Œ�‡���•�Ž�‹�•�ƒ���‹�‰�”�‡�����•�‘�”�‹�æ�–�‡�•�ƒ���Œ�‡ ���������t�ä�r���†�‹�•�ƒ�•�‹�«�•�ƒ���„�‹�„�Ž�‹�‘�–�‡�•�ƒ��
(eng. dynamic library).  
 
Nivo igre  
 
���”�‹�Ž�‹�•�‘�•�� �’�‘�•�”�‡�–�ƒ�•�Œ�ƒ�� �‹�‰�”�‡�á�� �‹�‰�”�ƒ�«�� �‘�†�•�ƒ�Š�� �—�Ž�ƒ�œ�‹�� �—�� �’�”�˜�‹�� �•�‹�˜�‘�� �‹�‰�”�‡�ä�� ���ƒ�� �•�‹�˜�‘�—�� �Œ�‡��
�—�•�ƒ�’�”�‹�Œ�‡�†���‘�†�”�‡�¯�‡�•���’�—�–���•�”�‡�–�ƒ�•�Œ�ƒ���•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�ƒ���•�‘�Œ�‹���•�‡���•�–�˜�ƒ�”�ƒ�Œ�—���‹���•�”�‡�©�—���—���˜�ƒ�Ž�‘�˜�‹�•�ƒ�ä��
Glavni zadatak je eliminirati nepr�‹�Œ�ƒ�–�‡�Ž�Œ�‡���’�”�‹�Œ�‡���•�‡�‰�‘���æ�–�‘���†�‘�¯�—���†�‘���•�”�ƒ�Œ�ƒ���’�—�–�ƒ�ä�����•�‘��
�•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ���†�‘�¯�‡���†�‘���•�”�ƒ�Œ�ƒ���’�—�–�ƒ�á���‹�‰�”�ƒ�«���‰�—�„�‹�����‹�˜�‘�–�•�‡���„�‘�†�‘�˜�‡�ä�����•�‘���‹�‰�”�ƒ�«���‹�œ�‰�—�„�‹���•�˜�‡��
���‹�˜�‘�–�•�‡�� �„�‘�†�‘�˜�‡�� �–�ƒ�†�ƒ�� �Œ�‡�� �‹�‰�”�ƒ�� �‰�‘�–�‘�˜�ƒ�ä�� ���ƒ�•�‘�� �„�‹�� �’�‘�”�ƒ�œ�‹�‘�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�‡�á�� �‹�‰�”�ƒ�«�� �•�‘�”�ƒ��
graditi tornjeve pored definiranog puta neprijatelj�ƒ�� �•�‘�Œ�‹�� �—�•�‹�æ�–�ƒ�˜�ƒ�Œ�—��
�•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�‡�ä�� ���‰�”�ƒ�«�� �•�‘�”�ƒ�� �•�–�”�ƒ�–�‡�æ�•�‹�� �’�‘�•�–�ƒ�˜�Ž�Œ�ƒ�–�‹�� �–�‘�”�•�Œ�‡�˜�‡�� �’�‘�� �•�‹�˜�‘�—�� �•�ƒ�•�‘�� �„�‹�� �—�•�’�‹�‘��
savladati neprijatelje. 
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���Ž�‹�•�ƒ���„�”�ä���w�ã�����‰�”�ƒ�«�‡�˜���’�‘�‰�Ž�‡�†���•�ƒ���‹�‰�”�— 

 
���‹�œ�—�ƒ�Ž�•�‹�� �‡�Ž�‡�•�‡�•�–�� �’�”�‹�•�ƒ�œ�ƒ�� ���‹�˜�‘�–�•�‹�Š�� �„�‘�†�‘�˜�ƒ�� �‘�•�•�‹�æ�Ž�Œ�‡�•�� �Œ�‡�� �–�ƒ�•�‘�� �†�ƒ�� �•�‡�� �’�”�‹�Ž�‹�•�‘�•��
�‰�—�„�‹�–�•�ƒ�� ���‹�˜�‘�–�•�‹�Š�� �„�‘�†�‘�˜�ƒ�� �•�ƒ�Œ�’�”�‹�Œ�‡�� �—�•�Ž�ƒ�•�Œ�ƒ�� �‹�•�’�—�•�ƒ�� �ƒ�� �•�ƒ�� �•�”�ƒ�Œ�—�� �•�ƒ�†�ƒ�� �‹�‰�”�ƒ�«�� �‹�œ�‰�—�„�‹��
�’�‘�•�Ž�Œ�‡�†�•�Œ�‹�� ���‹�˜�‘�–�•�‹�� �„�‘�†�á�� �–�ƒ�†�ƒ�� �•�‡�� �—�•�Ž�ƒ�•�Œ�ƒ�� �’�‘�«�‡�–�ƒ�•�� �‹�� �•�”�ƒ�Œ�� �–�‘�‰�� �˜�‹�œ�—�ƒ�Ž�•�‘�‰�� �‡�Ž�‡�•�‡�•�–�ƒ��
prikazanog na slici broj 2. 
 

 
���Ž�‹�•�ƒ���„�”�ä���x�ã�����‹�œ�—�ƒ�Ž�‹�œ�ƒ�…�‹�Œ�ƒ���’�”�‹�•�ƒ�œ�ƒ�����‹�˜�‘�–�•�‹�Š���„�‘�†�‘�˜�ƒ���‹�‰�”�ƒ�«�ƒ 

 
Implementacija kamere  
 
�����‘�„�œ�‹�”�‘�•���†�ƒ���Œ�‡���”�ƒ�œ�‹�•�ƒ���•�•�‘�‰�‘���˜�‡�©�ƒ���‘�†���‘�•�‘�‰�ƒ���æ�–�‘���•�‡���•�–�ƒ�•�‡���’�”�‹�•�ƒ�œ�ƒ�–�‹���•�ƒ���‡�•�”�ƒ�•�—�á��
potrebno je implementirati zasebnu komponentu kretanja kamere. Kamera je 
�‹�•�’�Ž�‡�•�‡�•�–�‹�”�ƒ�•�ƒ�� �•�ƒ�‘�� �’�”�ƒ�˜�‘�•�—�–�•�‹�•�� �†�—���‹�•�‡�� �‹�� �æ�‹�”�‹�•�‡�� �’�”�‘�œ�‘�”�ƒ�� �ƒ�’�Ž�‹�•�ƒ�…�‹�Œ�‡�ä�� ���”�‡�–�ƒ�•�Œ�‡��
kamere se izvodi tako da se mi�Œ�‡�•�Œ�ƒ�Œ�—���•�‘�‘�”�†�‹�•�ƒ�–�‡���’�‘�œ�‹�…�‹�Œ�‡���•�ƒ�•�‡�”�‡�ä�����ƒ�‘���•�‹�†�”�‹�æ�–�‡��
�•�‘�”�‹�•�–�‹�� �•�‡�� �‰�‘�”�•�Œ�ƒ�� �Ž�‹�Œ�‡�˜�ƒ�� �–�‘�«�•�ƒ�� �‡�•�”�ƒ�•�ƒ�ä�� ���‡�Š�ƒ�•�‹�•�ƒ�� �•�”�‡�–�ƒ�•�Œ�ƒ�� �•�ƒ�•�‡�”�‡�� �Œ�‡��
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�‹�•�’�Ž�‡�•�‡�•�–�‹�”�ƒ�•�ƒ�� �•�ƒ�� �•�ƒ�«�‹�•�� �†�ƒ�� �ƒ�•�‘�� �•�‘�”�‹�•�•�‹�•�� �’�”�‹�„�Ž�‹���‹�� �•�‹�æ�� �”�—�„�—�� �‡�•�”�ƒ�•�ƒ�� �•�ƒ��
�‘�†�”�‡�¯�‡�•�—�� �—�†�ƒ�Ž�Œ�‡�•�‘�•�–�� �–�ƒ�†�ƒ�� �•�‡�� �’�‘�‰�Ž�‡�†�� �’�‘�•�‹�«�‡�� �—�� �•�•�Œ�‡�”�—�� �•�—�”�•�‘�”�ƒ�� �†�‘�•�� �•�‡�� �‘�•�–�ƒ�Ž�‹ 
�‡�Ž�‡�•�‡�•�–�‹�� �’�”�‹�•�ƒ�œ�—�Œ�—�� �”�‡�Ž�ƒ�–�‹�˜�•�‘�� �’�”�‡�•�ƒ�� �’�”�‘�•�‹�Œ�‡�•�Œ�‡�•�‹�•�� �’�‘�œ�‹�…�‹�Œ�ƒ�•�ƒ�� �•�ƒ�•�‡�”�‡�� �æ�–�‘�� �Œ�‡��
prikazano na slici broj 3. 
 

 
Slika br. 3: Vizualizacija koordinata i prikaz pogleda kamere 

 
���� �•�Ž�—�«�ƒ�Œ�—�� �•�ƒ�� �•�Ž�‹�•�‡�á�� �’�‘�œ�‹�…�‹�Œ�ƒ�� �•�ƒ�•�‡�”�‡�� �Œ�‡�� �–�ƒ�•�˜�ƒ�� �†�ƒ�� �‹�‰�”�ƒ�«�� �•�‡�� �„�‹�� �•�‘�‰�ƒ�‘�� �˜�‹�†�Œ�‡�–�‹��
neprijatelja koji se stvorio u gornjem lijevom dijelu karte koji nije vidljiv. 
���‡�Ž�ƒ�–�‹�˜�•�‘���’�”�‹�•�ƒ�œ�‹�˜�ƒ�•�Œ�‡���‡�Ž�‡�•�‡�•�ƒ�–�ƒ���‘�˜�‹�•�•�‘���‘���•�ƒ�•�‡�”�‹���•�‡���•�‘���‡���‘�„�Œ�ƒ�•�•�‹�–�‹���•�Ž�Œ�‡�†�‡�©�‹�•��
�•�”�ƒ�–�•�‹�•���‹�•�Œ�‡�«�•�‘�•���•�‘�†�ƒ�ã�� 
 
void Enemy::prikazi( int camX, int camY) {  
    sprite->render( (_position.x) - camX, 
    (_position.y �� sprite->getVisina()) - camY );  
} 
 
���—�†�—�©�‹�� �†�ƒ�� �������� �’�”�‘�œ�‘�”�� �‰�”�ƒ�ˆ�‹�«�•�‡�� �‡�Ž�‡�•�‡�•�–�‡�� �’�‘�«�‹�•�Œ�‡�� �’�”�‹�•�ƒ�œ�‹�˜�ƒ�–�‹�� �‘�†�� �‰�‘�”�‡�� �Ž�‹�Œ�‡�˜�‘�‰��
�’�”�‡�•�ƒ���†�‘�•�Œ�‡�•���†�‡�•�•�‘�•���•�—�–�—���’�‘�«�‡�˜�æ�‹���‘�†���’�‘�Ž�ƒ�œ�‹�æta s koordinatama (0, 0) pa sve 
do koordinate (duzina_prozora, visina_prozora), oduzimanjem koordinata 
�•�ƒ�•�‡�”�‡���‘�†���•�‘�‘�”�†�‹�•�ƒ�–�ƒ���•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�ƒ���•�‘���‡���•�‡���’�”�‹�•�‹�Œ�‡�–�‹�–�‹���•�ƒ�•�‘���©�‡���”�‡�œ�—�Ž�–�ƒ�–���’�”�‹�•�ƒ�œ�ƒ��
�„�‹�–�‹���•���‘�„�Œ�‡���•�‡�‰�ƒ�–�‹�˜�•�‡���•�‘�‘�”�†�‹�•�ƒ�–�‡���á���æ�–�‘���Œ�‡���œ�ƒ�����������•�ƒ�•�˜�‹�•���—���”�‡�†�—���‹���‘�œ�•�ƒ�«�ƒ�˜�ƒ��kako 
�•�‡���–�ƒ�Œ���‡�Ž�‡�•�‡�•�–���•�‡�©�‡���’�”�‹�•�ƒ�œ�‹�˜�ƒ�–�‹���•�ƒ���’�”�‘�œ�‘�”�—���ƒ�’�Ž�‹�•�ƒ�…�‹�Œ�‡�ä 
 
Implementacija neprijatelja  
 
���˜�ƒ�•�‹���•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ���•�‘�”�ƒ���’�ƒ�•�–�‹�–�‹���‘�†�”�‡�¯�‡�•�‡���’�‘�†�ƒ�–�•�‡���’�‘�’�—�–���•�˜�‘�‰�ƒ���–�”�‡�•�—�–�•�‘�‰���•�–�ƒ�•�Œ�ƒ��
���‹�˜�‘�–�•�‹�Š���„�‘�†�‘�˜�ƒ���‹���–�”�‡�•�—�–�•�‡���’�‘�œ�‹�…�‹�Œ�‡���•�ƒ���•�‹�˜�‘�—���•�”�‘�œ���•�‘�Œ�‹���’�”�‘�Ž�ƒ�œ�‹�ä 



�5 �$ �ý �8 �1 �$ �/ �1 �( �� �, �* �5 �( �� �� �� ��9  1 2 8  

 
class Enemy { 
  public: 
    Enemy( path& put);        // konstruktor Enemy klase  
    void walk();              // metoda kretanja neprijatelja  
    long getID() { return _id; } 
    ... 
 
  private: 
    static int newID;         // sakriveni djeljeni id neprijatelja  
    long _id;                 // id stvorenog neprijatelja  
    SDL_Point _position; 
int _health; 
 
    int _WalkNodeIndex;       �������‹�•�†�‡�š���«�˜�‘�”�ƒ���…�‹�Ž�Œ�ƒ 
    path _path;               �������•�ƒ�•�—�•�‹�«�•�‘���’�”�‘�•�Ž�‹�Œ�‡�¯�‡�•���’�—�– 
} 
 

No osim tih podataka svaki neprijatelj posjeduje svoj jedinstveni ID dodijeljen 
�•�‡�’�‘�•�”�‡�†�•�‘�� �•�ƒ�•�‘�•�� �•�Œ�‡�‰�‘�˜�‘�‰�� �•�ƒ�•�–�ƒ�•�•�ƒ�ä�� ���‘�•�‘�©�—�� �–�‘�‰�� �’�‘�†�ƒ�–�•�ƒ�� �–�‘�”�•�Œ�‡�˜�‹�� �•�‘�‰�—��
�—�•�•�Œ�‡�”�‹�–�‹���•�˜�‘�Œ���•�‡�–�ƒ�•���’�”�‡�•�ƒ���–�‘�«�•�‘���‘�†�”�‡�¯�‡�•�‘�•���•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�—���•�‘�Œ�‹���Œ�‡���—�æ�ƒ�‘���—���œ�‘�•�—��
�•�‘�Œ�—���–�ƒ�Œ���–�‘�”�ƒ�•�Œ���„�”�ƒ�•�‹�ä�����ƒ�•�‘�¯�‡�”�á���’�”�‘�˜�Œ�‡�”�‘�•���’�‘�•�–�‘�Œ�ƒ�•�Œ�ƒ�������ƒ���•�’�”�Œ�‡�«�ƒ�˜�ƒ���•�‡���’�”�‘�„�Ž�‡�•��
zalutalog metk�ƒ�á���Œ�‡�”���—�•�‘�Ž�‹�•�‘���˜�‹�æ�‡���–�‘�”�•�Œ�‡�˜�ƒ���—�’�—�–�‹���•�‡�–�ƒ�•���’�”�‡�•�ƒ���•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�—���•�‘�Œ�‹��
�Œ�‡���—�’�”�ƒ�˜�‘���—�„�‹�Œ�‡�•�á���–�ƒ�†�ƒ���•�‡���•�˜�‹���•�‡�–�…�‹���•�‘�Œ�‹���‹�†�—���’�”�‡�•�ƒ���–�‘�•���•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�—���—�•�‹�æ�–�ƒ�˜�ƒ�Œ�—�ä��
���‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�‹�� �•�‡�� �’�‘�•�”�‡�©�—�� �•�˜�ƒ�•�‹�Š�� �t�r�� �•�‹�Ž�‹�•�‡�•�—�•�†�‹�� �’�‘�•�‘�©�—�� �Œ�ƒ�˜�•�‡��walk() metode 
�•�‘�Œ�ƒ���•�˜�ƒ�•�‹�•���‹�œ�˜�‘�¯�‡�•�Œ�‡�•���•�•�ƒ�•�Œ�—�Œ�‡���—�†�ƒ�Ž�Œ�‡�•�‘�•�–���‹�œ�•�‡�¯�—���•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�ƒ���‹���…�‹�Ž�Œ�ƒ�ä 
 
���ƒ�•�Ž�Œ�—�«�ƒ�• 
 
���� �‘�•�˜�‹�”�—�� �‘�˜�‘�‰�� �”�ƒ�†�ƒ�� �‹�œ�”�ƒ�¯�‡�•�ƒ�� �Œ�‡�� �”�ƒ�«�—�•�ƒ�Ž�•�ƒ�� �‹�‰�”�ƒ�� �‘�„�”�ƒ�•�‡�� �–�‘�”�•�Œ�‡�˜�ƒ�� �—�� ���ª�ª��
�’�”�‘�‰�”�ƒ�•�•�•�‘�•�� �Œ�‡�œ�‹�•�—�� �’�”�‘�æ�‹�”�‡�•�‹�•�� �������� �t�ä�r�� �†�‹�•�ƒ�•�‹�«�•�‘�•�� �„�‹�„�Ž�‹�‘�–�‡�•�‘�•�ä�� ���ƒ�� �”�ƒ�œ�˜�‘�Œ��
�ƒ�’�Ž�‹�•�ƒ�…�‹�Œ�‡�� �‘�†�ƒ�„�”�ƒ�•�� �Œ�‡�� ���ª�ª�� �Œ�‡�œ�‹�•�� �œ�ƒ�–�‘�� �æ�–�‘�� �’�‘�†�”���ƒ�˜�ƒ�� �‘�„�Œ�‡�•�–�•�‘��orijentirani stil 
programiranja i kompatibilnost s C programskim jezikom zbog koje se u C++ 
programski kod mogu integrirati naredbe SDL biblioteke koje se koriste za 
�«�‹�–�ƒ�•�Œ�‡�� �‹�� �—�’�”�ƒ�˜�Ž�Œ�ƒ�•�Œ�‡�� �†�‘�‰�ƒ�¯�ƒ�Œ�‹�•�ƒ�� �„�—�†�—�©�‹�� �†�ƒ�� �Œ�‡�� �������� �„�‹�„�Ž�‹�‘�–�‡�•�ƒ�� �—�� �’�‘�–�’�—�•�‘�•�–�‹��
pisana u C jezik�—�ä�����ƒ�†�ƒ�Ž�Œ�‡�á�����ª�ª���Œ�‡�œ�‹�•���’�”�—���ƒ���‹�����������•�’�”�‡�•�•�‹�•�‡���’�‘�†�ƒ�–�ƒ�•�ƒ���”�ƒ�œ�Ž�‹�«�‹�–�‹�Š��
�•�ƒ�•�Œ�‡�•�ƒ���‘�†���•�‘�Œ�‹�Š���•�—���•�‡�•�‹���•�‘�”�‹�æ�–�‡�•�‹���œ�ƒ���•�’�”�‡�•�ƒ�•�Œ�‡���‘�„�Œ�‡�•�ƒ�–�ƒ���—�•�—�–�ƒ�”���‹�‰�”�‡�ä 
 
�������� �„�‹�„�Ž�‹�‘�–�‡�•�ƒ�� �•�—�†�‹�� �ˆ�—�•�•�…�‹�‘�•�ƒ�Ž�•�‘�•�–�‹�� �•�‘�Œ�‡�� �•�—�� �‹�•�’�Ž�‡�•�‡�•�–�‹�”�ƒ�•�‡�� �•�ƒ�� �•�ƒ�«�‹�•�� �†�ƒ��
ostavljaju minimalni otisak (eng. footprint ) na �”�‡�•�—�”�•�‡�� �”�ƒ�«�—�•�ƒ�Ž�ƒ�ä�� ���ƒ�� �«�‹�•�Œ�‡�•�‹�…�ƒ��
�•�‡�� �‹�œ�•�‡�•�ƒ�¯�—�Œ�‡�� �•�� �‘�„�œ�‹�”�‘�•�� �•�ƒ�� �«�‹�•�Œ�‡�•�‹�…�—�� �†�ƒ�� �Œ�‡�� �«�‹�–�ƒ�˜�ƒ�� �„�‹�„�Ž�‹�‘�–�‡�•�ƒ�� �’�‹�•�ƒ�•�ƒ�� �—�� ����
programskom jeziku koji je namijenjen razvoju aplikacija visokih 
�’�‡�”�ˆ�‘�”�•�ƒ�•�•�ƒ�ä�����”�‹�Ž�‹�•�‘�•���‹�•�’�Ž�‡�•�‡�•�–�ƒ�…�‹�Œ�‡���‹�‰�”�‡�á���—�‘�«�‡�•�‡���•�—���”�ƒ�œ�Ž�‹�•�‡���—���‹�•�’�Ž�‡�•�‡�•�–�ƒ�…�‹�Œ�‹��
funkcional�•�‘�•�–�‹�� �•�‘�”�‹�æ�–�‡�•�Œ�‡�•�� �˜�‡�•�–�‘�”�ƒ�� �‹�� �•�’�”�‡�•�•�‹�•�ƒ�� �Ž�‹�•�–�‡�ä�� ���”�‹�•�Œ�‡�”�‹�…�‡�á�� �˜�‡�•�–�‘�”�� �Œ�‡��
�•�’�‘�”�‹�Œ�‹���’�”�‹�Ž�‹�•�‘�•���„�”�‹�•�ƒ�•�Œ�ƒ���•���’�‘�«�‡�–�•�ƒ���‹�Ž�‹���•�”�‡�†�‹�•�‡���•�’�”�‡�•�•�‹�•�ƒ���ƒ���Ž�‹�•�–�ƒ���•�‡���’�‘�†�”���ƒ�˜�ƒ��������
operator pristupa. 
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�������� �t�ä�r�� �„�‹�„�Ž�‹�‘�–�‡�•�ƒ�� �•�—�†�‹�� �•�‘�‰�—�©�•�‘�•�–�� �‹�œ�”�ƒ�†�‡�� �•�–�ƒ�„�‹�Ž�•�‹�Š�� �ƒ�’�Ž�‹�•�ƒ�…�‹�Œ�ƒ�� �‹�œ�˜�”�•�•�‹�Š��
performansi a sam �’�”�‘�‰�”�ƒ�•�•�•�‹�� �Œ�‡�œ�‹�•�� �‘�•�‘�‰�—�©�ƒ�˜�ƒ�� �˜�‡�Ž�‹�•�—�� �ˆ�Ž�‡�•�•�‹�„�‹�Ž�•�‘�•�–�� �—�� �‹�œ�”�ƒ�†�‹��
�ƒ�’�Ž�‹�•�ƒ�…�‹�Œ�ƒ���”�ƒ�œ�Ž�‹�«�‹�–�‹�Š���•�ƒ�•�Œ�‡�•�ƒ���ƒ���’�”�‹�•�ƒ�”�•�‘���œ�ƒ���”�ƒ�œ�˜�‘�Œ���”�ƒ�«�—�•�ƒ�Ž�•�‹�Š���‹�‰�ƒ�”�ƒ�ä 
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���ƒ���‡�–�ƒ�• 
 
���� �‘�˜�‘�•�� �”�ƒ�†�—���‘�’�‹�•�ƒ�•�‡���•�—���‘�•�•�‘�˜�•�‡���•�‡�Š�ƒ�•�‹�•�‡���‹�‰�”�ƒ�«�ƒ���˜�‡�œ�ƒ�•�‡���—�œ�����ƒ�•�”�� �”�ƒ�«�—�•�ƒ�Ž�•�‹�Š��
igara uloga (eng. action role-playing games). Na temelju tih mehanika, kreiran 
�Œ�‡�� �‹�� �’�”�‘�–�‘�–�‹�’�� �”�ƒ�«�—�•�ƒ�Ž�•�‡�� �‹�‰�”�‡�� �—�Ž�‘�‰�ƒ�� �—�� �’�”�‘�‰�”�ƒ�•�•�•�‘�•�� �ƒ�Ž�ƒ�–�—��Unreal Engine 4 za 
�†�‡�•�‘�•�•�–�”�ƒ�…�‹�Œ�—���•�’�‘�•�‡�•�—�–�‹�Š���•�‡�Š�ƒ�•�‹�•�ƒ�ä�����‹�–�‹���©�‡���†�ƒ�•���•�”�ƒ�–�ƒ�•���‘�’�‹�•�����ƒ�•�”�ƒ���‹���•�Œ�‡�‰�‘�˜�‹�Š��
glavnih predstavnika dok se u drugom dijelu rada opisuju glavni elementi 
�•�”�‡�‹�”�ƒ�•�‡���‹�‰�”�‡�ä���	�‘�•�—�•���Œ�‡���•�ƒ���‘�’�‹�•�—���‘�•�•�‘�˜�•�‹�Š���•�‡�Š�ƒ�•�‹�•�ƒ���‹���‘�†�”�‡�¯�‡�•�‹�Š���ƒ�Ž�‰�‘�”�‹�–�ƒ�•�ƒ���œ�ƒ��
njihovu implementaciju. 
 
���Ž�Œ�—�«�•�‡���”�‹�Œ�‡�«�‹�ã���”�ƒ�«�—�•�ƒ�Ž�•�ƒ���‹�‰�”�ƒ�á���ƒ�•�…�‹�Œ�•�•�ƒ���”�ƒ�«�—�•�ƒ�Ž�•�ƒ���‹�‰�”�ƒ���—�Ž�‘�‰�ƒ�á�����•�”�‡�ƒ�Ž�����•�‰�‹�•�‡���v�á��
C++, programiranje, algoritmi 
 
Uvod 
 
�~�ƒ�•�”�� �ƒ�•�…�‹�Œ�•�•�‡�� �”�ƒ�«�—�•�ƒ�Ž�•�‡�� �‹�‰�”�‡�� �—�Ž�‘�‰�ƒ �Œ�‡�� �’�‘�†���ƒ�•�”�� �–�‡�•�‡�Ž�Œ�•�‘�‰�� ���ƒ�•�”�ƒ�� �‹�‰�ƒ�”�ƒ�� �—�Ž�‘�‰�ƒ��
(eng. role-playing games���� ���x���ä�� ���‡�•�‡�Ž�Œ�•�‘�� �‘�„�‹�Ž�Œ�‡���Œ�‡�� �‹�‰�ƒ�”�ƒ�� �—�Ž�‘�‰�ƒ�� �Œ�‡�� �–�‘�� �†�ƒ�� �‹�‰�”�ƒ�«��
�—�’�”�ƒ�˜�Ž�Œ�ƒ���Ž�‹�•�‘�•�����‹�Ž�‹���‰�”�—�’�‘�•���Ž�‹�•�‘�˜�ƒ�����—���œ�ƒ�•�‹�æ�Ž�Œ�‡�•�‘�•���•�˜�‹�Œ�‡�–�—�����y���ä�����•�‘�‰�‡���‹�‰�”�‡���‘�˜�‘�‰��
�–�‹�’�ƒ���•�˜�‘�Œ�‡���•�‘�”�‹�Œ�‡�•�‡���‹�•�ƒ�Œ�—���—���†�”�—�æ�–�˜�‡�•�‹�•���‹�‰�”�ƒ�•�ƒ���—�Ž�‘�‰�ƒ�����‡�•�‰�ä��tabletop role-playing 
games���� �‹�� �†�‹�Œ�‡�Ž�‡�� �•�Ž�‹�«�•�—�� �–�‡�”�•�‹�•�‘�Ž�‘�‰�‹�Œ�—�� �‹�� �•�‡�Š�ƒ�•�‹�•�‡�� �‹�‰�”�ƒ�•�Œ�ƒ�ä�� ���•�…�‹�Œ�•�•�‡�� �‹�‰�”�‡�� �—�Ž�‘�‰�ƒ��
�•�ƒ�‰�Ž�ƒ�•�ƒ�•���•�–�ƒ�˜�Ž�Œ�ƒ�Œ�—���•�ƒ���„�‘�”�„�—���—���•�–�˜�ƒ�”�•�‘�•���˜�”�‡�•�‡�•�—�ä�����ƒ�•�‘�¯�‡�”���«�‡�•�–�‘���‹�•�ƒ���ƒ�•�…�‹�Œ�•�•�‘-
�ƒ�˜�ƒ�•�–�—�”�‹�•�–�‹�«�•�‡�� �‡�Ž�‡�•�‡�•�–�‡�� �’�‘�’�—�–�� �•�—�•�–�ƒ�˜�ƒ�� �œ�ƒ�� �•�‹�•�‹�Œ�‡�� ���‡�•�‰�ä��quest�•���ä�� ���ƒ�•�‘�¯�‡�”�� �•�—��
popularne u �˜�‡�”�œ�‹�Œ�ƒ�•�ƒ�� �‹�‰�ƒ�”�ƒ�� �—�Ž�‘�‰�ƒ�� �œ�ƒ�� �˜�‹�æ�‡�� �‹�‰�”�ƒ�«�ƒ�� ���‡�•�‰�ä��massively multiplayer 
online role-playing games). Neki od glavnih predstavnika su The Elder Scroll 
serijal, The Witcher serijal, Fallout serijal, Dragon Age serijal, Mass Effect serijal 
i dr. [2]. 
 
���‘�„�‹�«�ƒ�Œ�‡�•�‘�á�� �‘�˜�‡�� �˜�”�•�–�‡�� �‹�‰�ƒ�”�ƒ�� �•�—�� �—�� �–�”�‹�� �†�‹�•�‡�•�œ�‹�Œ�‡�� �–�‡�� �‹�•�ƒ�Œ�—�� �’�‘�‰�Ž�‡�†�� �‹�œ�� �–�”�‡�©�‡�‰�� �Ž�‹�…�ƒ��
�’�”�‡�•�‘�� �”�ƒ�•�‡�•�ƒ�� �‰�Ž�ƒ�˜�•�‘�‰�� �Ž�‹�•�ƒ�� �‹�‰�”�‡�ä�� ���‡�•�‡�Ž�Œ�•�ƒ�� �•�ƒ�”�ƒ�•�–�‡�”�‹�•�–�‹�•�ƒ�� �Œ�‡�� �”�ƒ�œ�˜�‹�Œ�ƒ�•�Œ�‡�� �Œ�ƒ�«�‹�•�‡�� �‹��
sposobnosti glavnog lika a jednako tako kroz igru pojavljuju se neprijatelji koji 
�•�—�� �•�˜�‡�� �•�•�ƒ���•�‹�Œ�‹�� �‹�� �’�ƒ�•�‡�–�•�‹�Œ�‹�ä�� ���ƒ�•�‘�� �•�‡�� �Œ�‡�� �”�ƒ�œ�˜�‹�Œ�ƒ�‘�� �‘�˜�ƒ�Œ�� ���ƒ�•�”�á�� �–�ƒ�•�‘�� �Œ�‡�� �‹�� �”�‡�ƒ�Ž�‹�œ�ƒ�•��
umjetne inteligencije neprijatelja postajao sve bolji i bolji: neprijatelji su 
�’�‘�•�–�ƒ�Œ�ƒ�Ž�‹�� �’�‘�� �•�–�‹�Ž�—�� �‹�‰�”�ƒ�•�Œ�ƒ�� �•�Ž�‹�«�•�‹�Œ�‹�� �‹�‰�”�ƒ�«�—�á�� �”�ƒ�œ�˜�‹�Œ�‡�•�� �Œ�‡�� �•�—�•�–�ƒ�˜�� �‘�•�Œ�‡�–�‹�Ž�ƒ�� �•�–�‘�‰�ƒ��
�•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�‹�� �•�‘�‰�—�� �÷�˜�‹�†�Œ�‡�–�‹�ò�� �‹�� �÷�«�—�–�‹�ò�� �‹�‰�”�ƒ�«�ƒ�ä�� ���� �•�‘�˜�‹je vrijeme, kako su rasle 
�’�‡�”�ˆ�‘�”�•�ƒ�•�•�‡�� �”�ƒ�«�—�•�ƒ�Ž�ƒ�á�� �–�ƒ�•�‘�� �•�—�� �•�‡�� �’�‘�Œ�ƒ�˜�‹�Ž�‡�� �‹�� �‹�‰�”�‡�� �•�‘�Œ�‡�� �•�‡�� �–�‡�•�‡�Ž�Œ�‡�� �•�ƒ�� �•�‘�•�…�‡�’�–�—��
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�‘�–�˜�‘�”�‡�•�‘�‰�� �•�˜�‹�Œ�‡�–�ƒ�� �‰�†�Œ�‡�� �‹�‰�”�ƒ�«�� �‹�•�ƒ�� �˜�‡�Ž�‹�•�—�� �•�Ž�‘�„�‘�†�—�� �‹�•�–�”�ƒ���‹�˜�ƒ�•�Œ�ƒ�� �•�˜�‹�Œ�‡�–�ƒ�� �‹�� �˜�‡�Ž�‹�•�—��
�”�ƒ�œ�•�‘�Ž�‹�•�‘�•�–�� �•�ƒ�†�”���ƒ�Œ�ƒ�ä�� ���–�˜�‘�”�‡�•�‹�� �•�˜�Œ�‡�–�‘�˜�‹�� �‘�•�‘�‰�—�©�ƒ�˜�ƒ�Œ�—�� �•�‡�Ž�‹�•�‡�ƒ�”�ƒ�•�� �’�”�‹�•�–�—�’��
igra�•�Œ�—�� �‹�‰�”�‡�� �–�ƒ�•�‘�� �†�ƒ�� �•�˜�ƒ�•�‹�� �’�”�‘�Ž�ƒ�œ�ƒ�•�� �‹�‰�”�‡�� �•�‘���‡�� �„�‹�–�‹�� �•�‡�æ�–�‘�� �†�”�—�‰�ƒ�«�‹�Œ�‹�� �‘�†��
prethodnog [7]. 
 
���� �•�”�‡�‹�”�ƒ�•�‘�Œ�� �‹�‰�”�‹�� �‹�•�’�Ž�‡�•�‡�•�–�‹�”�ƒ�–�� �©�‡�� �•�‡�� �‘�•�•�‘�˜�•�‡�� �•�‡�Š�ƒ�•�‹�•�‡�� �ƒ�•�…�‹�Œ�•�•�‡�� �‹�‰�”�‡�� �—�Ž�‘�‰�ƒ�ä��
���‰�”�ƒ�«�� �‹�•�ƒ�� �•�‘�‰�—�©�•�‘�•�–�� �‹�œ�„�‘�”�ƒ�� �‹�œ�•�‡�¯�—�� �†�˜�‹�Œ�‡�� �•�Ž�ƒ�•�‡�� �Ž�‹�•�‘�˜�ƒ�ä�� ���•�’�Ž�‡�•�‡�•�–�‹�”�ƒ�•�‡�� �•�—��
�‘�•�•�‘�˜�•�‡���•�‡�Š�ƒ�•�‹�•�‡�����‹�˜�‘�–�•�‹�Š���„�‘�†�‘�˜�ƒ�á���‡�•�‡�”�‰�‹�Œ�‡���–�‡���•�‘�‰�—�©�•�‘�•�–���•�•�—�’�Ž�Œ�ƒ�•�Œ�ƒ���‹�•�•�—�•�–�˜�ƒ��
(eng. experience���ä�� ���‰�”�ƒ�«�� �•�‘���‡�� �•�‘�•�‹�–�‹�� �”�ƒ�œ�Ž�‹�«�‹�–�—�� �‘�’�”�‡�•�—�� �–�‡�� �Œ�‡�� �–�ƒ�•�‘�¯�‡�”��
implementiran sustav inventara (eng. inventory���� �—�� �•�‘�Œ�‹�� �‹�‰�”�ƒ�«�� �•�‘���‡�� �•�’�”�‡�•�ƒ�–�‹��
�‘�„�Œ�‡�•�–�‡�ä�� ���•�’�Ž�‡�•�‡�•�–�‹�”�ƒ�•�ƒ�� �Œ�‡�� �‹�� �•�‘�‰�—�©�•�‘�•�–�� �•�—�’�‘�˜�‹�•�‡�� �‹�� �’�”�‘�†�ƒ�Œ�‡�� �‘�„�Œ�‡�•ata za 
�‘�†�”�‡�¯�‡�•�—���˜�ƒ�Ž�—�–�—���•�‘�Œ�—���‹�‰�”�ƒ�«���•�‘���‡���•�•�—�’�‹�–�‹�ä�����‰�”�ƒ�«���‹�•�ƒ���•�‘�‰�—�©�•�‘�•�–���•�”�‡�–�ƒ�•�Œ�ƒ���‹���„�‘�”�„�‡��
s neprijateljima. 
 
���‰�”�ƒ�«�� �œ�ƒ�� �•�”�‡�–�ƒ�•�Œ�‡�� �•�‘���‡�� �•�‘�”�‹�•�–�‹�–�‹�� �•�‹�æ�� �’�‘�� �’�”�‹�•�…�‹�’�—�� �’�‘�•�ƒ���‹�� �‹�� �•�Ž�‹�•�•�‹�á�� �ƒ�Ž�‹�� �˜�‹�æ�‡�� �Œ�‡��
�—�‘�„�‹�«�ƒ�Œ�‡�•�‘�� �†�ƒ�� �•�‡�� �Ž�‹�•�‘�•�� �—�’�”�ƒ�˜�Ž�Œ�ƒ�� �•�–�”�‡�Ž�‹�…�ƒ�•�ƒ�� �•�ƒ�� �–�‹�’�•�‘�˜�•�‹�…�‹�ä�� ���‘�•�ƒ�•�‘�•�� �•�‹�æ�ƒ��
kam�‡�”�ƒ���Ž�‹�•�ƒ���‹�‰�”�ƒ�«�ƒ���•�‡���”�‘�–�‹�”�ƒ���†�‘�•���•�‡���•���’�‘�•�‡�„�•�‹�•���•�‡�Š�ƒ�•�‹�•�ƒ�•�ƒ���—�’�”�ƒ�˜�Ž�Œ�ƒ���–�‹�’�•�ƒ�•�ƒ��
na tipkovnici, poput otvaranje inventara, prikaza zadataka, prikaza opreme i 
sl. 
 
Dizajn i implementacija igre  
 
Kreirana igra je implementirana u programskom alatu Unreal Engine 4 [3]. Za 
�’�‘�–�”�‡�„�‡�� �‹�œ�”�ƒ�†�‡�� �‹�‰�”�‡�� �•�‘�”�‹�æ�–�‡�•�ƒ�� �•�‡�� �•�Ž�—���„�‡�•�ƒ�� �†�‘�•�—�•�‡�•�–�ƒ�…�‹�Œ�ƒ��Unreal Engine-a i 
video poduke s Virtus Learning Hub/Creative Tutorials �•�‘�”�‹�•�•�‹�«�•�‘�‰�� �”�ƒ�«�—�•�ƒ�� �•�ƒ��
YouTube �•�‡�”�˜�‹�•�—�����v�����s���ä���u�����•�‘�†�‡�Ž�‹���•�‘�”�‹�æ�–�‡�•�‹���—���•�”�‡�‹�”�ƒ�•�‘�•���’�”�‘�Œ�‡�•�–�—���’�”�‡�—�œ�‡�–�‹���•�—��
s Unreal Engine trgovine [5]. 
 
���ƒ���’�‘�«�‡�–�•�—���‹�‰�”�‡���‹�‰�”�ƒ�«���•�‘���‡���‹�œ�ƒ�„�”�ƒ�–�‹���‹�œ�•�‡�¯�—���†�˜�ƒ���Ž�‹�•�ƒ���•���•�‘�Œ�‹�•�ƒ���•�‘���‡���‹�‰�”�ƒ�–�‹�ä 
 

 

Slika br. 14: Izbor klase 
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�,�ƒ�”�‘�„�•�Œ�ƒ�•�� �‹�� �”�ƒ�–�•�‹�•�� �•�—�� �†�˜�‹�Œ�‡�� �•�–�ƒ�•�†�ƒ�”�†�•�‡�� �•�Ž�ƒ�•�‡�� �•�‘�Œ�‡�� �•�‡�� �Œ�ƒ�˜�Ž�Œ�ƒ�Œ�—�� �—�� �‹�‰�”�ƒ�•�ƒ�� �—�Ž�‘�‰�ƒ��
�•�–�‘�‰�ƒ�� �Œ�‡�� �‹�‰�”�ƒ�«�—�� �‘�•�‘�‰�—�©�‡�•�‘�� �‹�‰�”�ƒ�•�Œ�‡�� �•�� �Œ�‡�†�•�‹�•�� �‘�†���‘�˜�ƒ�� �†�˜�ƒ�� �Ž�‹�•�ƒ�ä�� ���ƒ�‘�� �æ�–�‘�� �Œ�‡�� �˜�‡�©��
�”�ƒ�•�‹�Œ�‡�� �•�ƒ�˜�‡�†�‡�•�‘�á�� �‹�‰�”�ƒ�«�‡�•�� �•�‡�� �—�’�”�ƒ�˜�Ž�Œ�ƒ�� �–�‹�’�•�‘�˜�•�‹�…�‘�•�� �†�‘�•�� �•�‡�� �”�‘�–�ƒ�…�‹�Œ�ƒ�� �˜�”�æ�‹�� �’�—�–�‡�•��
�•�‹�æ�ƒ�ä�����†�ƒ�„�‹�”�‘�•���‘�†�”�‡�¯�‡�•�‡���•�Ž�ƒ�•�‡�á���‹�‰�”�ƒ�«���—�Ž�ƒ�œ�‹���—���‹�‰�”�—�ä 
 
���•�•�‘�˜�•�‡���•�‘�©�‹���•�Ž�ƒ�•�ƒ 
 
���˜�ƒ�•�ƒ�� �•�Ž�ƒ�•�ƒ�� �—�� �‹�‰�”�‹�� �‹�•�ƒ�� �•�˜�‘�Œ�‡�� �Œ�‡�†�‹�•�•�–�˜�‡�•�‡�� �•�’�‡�…�‹�ˆ�‹�«�•�‘�•�–�‹�ä�� �,�ƒ�”�‘�„�•�Œ�ƒ�•�� �‹�•�ƒ��
�•�‘�‰�—�©�•�‘�•�– �„�”���‡�� �”�‡�‰�‡�•�‡�”�ƒ�…�‹�Œ�‡�� ���‹�˜�‘�–�•�‹�Š�� �„�‘�†�‘�˜�ƒ�ä�� ���•�–�‹�˜�ƒ�…�‹�Œ�‘�•�� �’�‘�•�‡�„�•�‡�� �•�‘�©�‹�á��
�„�‘�†�‘�˜�‹�� �‡�•�‡�”�‰�‹�Œ�‡�� �•�‡�� �•�•�ƒ�•�Œ�—�Œ�—�� �†�‘�•�� �•�‡�� ���‹�˜�‘�–�•�‹�� �„�‘�†�‘�˜�‹�� �’�‘�˜�‡�©�ƒ�˜�ƒ�Œ�—�ä�� ���„�‹�«�•�‘�� �•�‡��
�‘�˜�ƒ�•�˜�‡�� �•�‘�©�‹�� �•�‘�‰�—�� �—�’�‘�–�”�‹�Œ�‡�„�‹�–�‹�� �•�ƒ�� �•�ƒ�•�‘�•�� �Ž�‹�•�—�� �•�‘�Œ�‹�� �•�‘�©�� �ƒ�•�–�‹�˜�‹�”�ƒ�á�� �—�� �”�‡�‰�‹�Œ�‹�� �•�ƒ��
�‘�†�”�‡�¯�‡�•�‘�•�� �”�ƒ�†�‹�Œ�—�•�—�� �‹�Ž�‹�� �’�”�‹�•�Œ�‡�”�‹�…�‡�� �•�ƒ�� �•�—�‹�‰�”�ƒ�«�ƒ�ä��Varijacija na temu bila bi 
�•�ƒ�•�‘�æ�‡�•�Œ�‡���æ�–�‡�–�‡���‘�†�”�‡�¯�‡�•�‘�•���•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�—���‹�Ž�‹���•�˜�‹�•�ƒ���—���‘�†�”�‡�¯�‡�•�‘�Œ���”�‡�‰�‹�Œ�‹�ä 
 
���”�—�‰�ƒ�� �•�‘�©�� �«�ƒ�”�‘�„�•�Œ�ƒ�•�ƒ�� �Œ�‡�� �„�ƒ�…�ƒ�•�Œ�‡�� �’�”�‘�Œ�‡�•�–�‹�Ž�ƒ�ä�� ���� �˜�‹�œ�—�ƒ�Ž�•�‘�Œ�� �‹�•�’�Ž�‡�•�‡�•�–�ƒ�…�‹�Œ�‹��
navedene mehanike koristi se Particle System unutar Unreal Engine-a. Prilikom 
aktivacije �•�‘�©�‹�á�� �•�ƒ�� �’�‘�œ�‹�…�‹�Œ�‹�� �”�—�•�‡�� �«�ƒ�”�‘�„�•�Œ�ƒ�•�ƒ�� �‹�•�•�–�ƒ�•�…�‹�”�ƒ�� �•�‡�� �’�”�‘�Œ�‡�•�–�‹�Ž�� �•�‘�Œ�‹�� �•�‡��
�‹�•�’�—�…�ƒ�˜�ƒ�� �—�� �œ�ƒ�†�ƒ�•�‘�•�� �•�•�Œ�‡�”�—�á�� �œ�ƒ�†�ƒ�•�‘�•�� �„�”�œ�‹�•�‘�•�� �‹�� �‘�†�”�‡�¯�‡�•�‹�•�� �•�—�–�‘�•�ä�� ���”�‘�Œ�‡�•�–�‹�Ž��
na sebi ima mehaniku detekcije kolizije stoga se prilikom kolizije s drugim 
�‘�„�Œ�‡�•�–�‹�•�ƒ�� �—�� �‹�‰�”�‹�� �—�•�‹�æ�–�ƒ�˜�ƒ�ä�� ���ƒ�”�‹�Œ�ƒ�…�‹�Œ�‡�� �•�ƒ��temu ove mehanike su bilo koja vrsta 
napada na daljinu. 
 
���ƒ�–�•�‹�•�� �‹�•�ƒ�� �•�‘�‰�—�©�•�‘�•�–�� �•�ƒ�’�ƒ�†�ƒ�� �•�ƒ�� �„�Ž�‹�œ�‹�•�—�á�� �•�‘�•�•�”�‡�–�•�‘�á�� �‘�˜�†�Œ�‡�� �•�‡�� �”�ƒ�†�‹�� �‘�� �•�ƒ�’�ƒ�†�—��
�•�ƒ�«�‡�•�� �•�‡�’�‘�•�”�‡�†�•�‘�� �‹�•�’�”�‡�†�� �‹�‰�”�ƒ�«�ƒ�ä�� ���”�—���Œ�‡�� �•�ƒ�� �•�‡�„�‹�� �‹�•�ƒ�� �†�‡�–�‡�•�…�‹�Œ�—�� �•�‘�Ž�‹�œ�‹�Œ�‡�� �–�‡�� �—��
�•�‘�•�–�ƒ�•�–�—�� �•�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�•�•�‘�•�� �Œ�‡�†�‹�•�‹�…�‘�•�� �‘�œ�Ž�Œ�‡�¯�—�Œ�‡�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�ƒ�� �œ�ƒ�� �‘�†�”�‡�¯�‡�•�—��
�˜�”�‹�Œ�‡�†�•�‘�•�–�ä�����‘�”�‹�æ�–�‡�•�Œ�‡���•�‘�©�‹���‹�Ž�‹���•�ƒ�’�ƒ�†�ƒ�•�Œ�‡���–�”�‘�æ�‹���‘�†�”�‡�¯�‡�•�—���•�‘�Ž�‹�«�‹�•�—���‡�•�‡�”�‰�‹�Œ�‡���•�‘�Œ�ƒ��
�•�‡�� �”�‡�‰�‡�•�‡�”�‹�”�ƒ�� �•�� �˜�”�‡�•�‡�•�‘�•�ä�� ���”�‹�”�‘�†�•�‘�á�� �æ�–�‘�� �Œ�‡�� �Œ�ƒ�«�ƒ�� �æ�–�‡�–�ƒ�� �•�ƒ�’�ƒ�†�ƒ�á�� �–�‘�� �Œ�‡�� �˜�‡�©�ƒ�� �‹��
�’�‘�–�”�‘�æ�•�Œ�ƒ���‡�•�‡�”�‰�‹�Œ�‡�ä 
 

 
Slika br. 15�ã�����•�•�‘�˜�•�‡���•�‘�©�‹���•�Ž�ƒ�•�ƒ - regeneracija, napad projektilom i napad 

�‘�”�—���Œ�‡�• 
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���•�•�‘�˜�•�‘���•�—�«�‡�Ž�Œ�‡���‹�‰�”�‡ 
 
�e�–�‘�� �•�‡�� �–�‹�«�‡�� �•�—�«�‡�Ž�Œ�ƒ�� �‹�‰�”�‡�á�� �‘�•�‘�� �•�‡�� �•�ƒ�•�–�‘�Œ�‹�� �‘�†�� �•�‡�•�‘�Ž�‹�•�‘�� �‡�Ž�‡�•�‡�•�ƒ�–�ƒ�ã�� �‰�”�ƒ�ˆ�‹�«�•�‹�� �’�”�‹�•�ƒ�œ��
���‹�˜�‘�–�•�‹�Š�� �„�‘�†�‘�˜�ƒ�� �‹�� �‡�•�‡�”�‰�‹�Œ�‡�á�� �‹�•�˜�‡�•�–�ƒ�”�ƒ�á���•�—�«�‡�Ž�Œ�ƒ�� �–�”�‰�‘�˜�‹�•�‡�� �‹�� �’�”�‹�•�ƒ�œ���•�‘�©�‹���•�ƒ�’�ƒ�†�ƒ�� �‹��
napretka lika. 
 

 
Slika br. 16�ã�����Ž�‡�•�‡�•�–�‹���•�—�«�‡�Ž�Œ�ƒ���‹�‰�”�‡ 

 
U gornjem lijevom kutu nalazi se avatar lika ispod kojeg se nalazi razina 
�‹�•�•�—�•�–�˜�ƒ�� �Ž�‹�•�ƒ�ä�� ���‡�Ž�‡�•�‘�•�� �Ž�‹�•�‹�Œ�‘�•�� �‘�œ�•�ƒ�«�‡�•�‹�� �•�—�� ���‹�˜�‘�–�•�‹�� �„�‘�†�‘�˜�‹�� �Ž�‹�•�ƒ�� �ƒ�� �’�Ž�ƒ�˜�ƒ�� �Ž�‹�•�‹�Œ�ƒ��
�‘�œ�•�ƒ�«�ƒ�˜�ƒ���•�‘�Ž�‹�«�‹�•�—���‡�•�‡�”�‰�‹�Œ�‡�ä 
 
Inventar je na �’�‘�«�‡�–�•�—���‹�‰�”�‡���•�‡�˜�‹�†�Ž�Œ�‹�˜�ä�����œ�•�ƒ�†�����‹�˜�‘�–�•�‹�Š���„�‘�†�‘�˜�ƒ���•�ƒ�Ž�ƒ�œ�‹���•�‡���‹�•�‡���Ž�‹�•�ƒ�ä��
���”�‹�–�‹�•�•�‘�•�� �•�ƒ�� �–�‹�’�•�—�� �÷���ò�� �•�‘�‰�—�©�‡�� �Œ�‡�� �‹�•�˜�‡�•�–�ƒ�”�� �—�«�‹�•�‹�–�‹�� �˜�‹�†�Ž�Œ�‹�˜�‹�•�� �‹�� �•�‡�˜�‹�†�Ž�Œ�‹�˜�‹�•�ä��
���•�–�‡�”�ƒ�•�…�‹�Œ�ƒ�� �•�� �–�”�‰�‘�˜�‹�•�‘�•�� �Œ�‡�� �•�‘�‰�—�©�ƒ�� �—�� �•�‡�’�‘�•�”�‡�†�•�‘�Œ�� �„�Ž�‹�œ�‹�•�‹�� �–�”�‰�‘�˜�‹�•�‡�ä�� ���ƒ�†�ƒ�� �•�‡�� �—��
�‹�œ�„�‘�”�•�‹�•�—�� �†�—�©�ƒ�•�ƒ�� �˜�‹�†�‡�� �‡�Ž�‡�•�‡�•�–�‹�� �•�‘�Œ�‡�� �‹�‰�”�ƒ�«�� �•�‘���‡�� �•�—�’�‹�–�‹�� �œ�ƒ�� �‘�†�”�‡�¯�‡�•�—�� �•�‘�Ž�‹�«�‹�•�—��
�•�‘�˜�ƒ�…�ƒ�ä�����œ�„�‘�”�•�‹�•�� �‹�•�˜�‡�•�–�ƒ�”�ƒ�� �‹�� �–�”�‰�‘�˜�‹�•�‡�� �•�‘�‰�—�©�‡�� �Œ�‡�� �œ�ƒ�–�˜�‘�”�‹�–�‹�� �’�”�‹�–�‹�•�•�‘�•�� �•�ƒ�� �…�”�˜�‡�•�‹��
gumb u gornjem lijevom kutu svakog prozora. 
 
���ƒ�� �†�•�—�� �•�—�«�‡�Ž�Œ�ƒ�� �•�ƒ�Ž�ƒ�œ�‹�� �•�‡�� �Ž�‹�•�‹�Œ�ƒ�� �•�ƒ�’�”�‡�–�•�ƒ�� �‹�Ž�‹�� �‹�•�•�—�•�–�˜�ƒ�ä�� ���ƒ�•�‘�� �‹�‰�”�ƒ�«�� �•�•�—�’�Ž�Œ�ƒ��
iskustvo, puni se lini�Œ�ƒ���‹�•�•�—�•�–�˜�ƒ�ä�����ƒ�†�ƒ���•�‡���‘�•�ƒ���•�ƒ�’�—�•�‹�á���‹�‰�”�ƒ�«���•�ƒ�’�”�‡�†�—�Œ�‡���•�ƒ���‹�†�—�©�—��
�”�ƒ�œ�‹�•�—���‹���•�ƒ���–�ƒ�Œ���•�ƒ�«�‹�•���Œ�ƒ�«�ƒ���•�˜�‘�‰���Ž�‹�•�ƒ�ä�����˜�ƒ�•�ƒ���”�ƒ�œ�‹�•�ƒ���œ�ƒ�Š�–�Œ�‡�˜�ƒ���†�—�’�Ž�‘���˜�‹�æ�‡���‹�•�•�—�•�–�˜�ƒ���‘�†��
�’�”�‡�–�Š�‘�†�•�‡���”�ƒ�œ�‹�•�‡���œ�ƒ���•�ƒ�’�”�‡�†�ƒ�•���•�ƒ���•�Ž�Œ�‡�†�‡�©�—���”�ƒ�œ�‹�•�—�ä�����˜�‹�•�•�‘���‘���•�Ž�ƒ�•�‹���Ž�‹�•�ƒ�á���•�ƒ�˜�‡�†�‡�•�‡��
�•�—�� �•�‘�©�‹�� �‹�‰�”�ƒ�«�ƒ�ä�� ���ƒ�� �’�”�‹�•�ƒ�œ�—�� �•�‘�©�‹�� �•�‘�‰�—�©�‡�� �Œ�‡�� �˜�‹�†�Œ�‡�Ž�‹�� �Œ�‡�� �Ž�‹�� �‘�†�”�‡�¯�‡�•�ƒ�� �•�‘�©��
�”�ƒ�•�’�‘�Ž�‘���‹�˜�ƒ�� �œ�ƒ�� �•�‘�”�‹�æ�–�‡�•�Œ�‡�� �‹�Ž�‹�� �•�‡�ä�� ���—�–�‡�•�� �•�—�«�‡�Ž�Œ�ƒ�� �•�‡�� �–�ƒ�•�‘�¯�‡�”�� �’�‘�Œ�ƒ�˜�Ž�Œ�—�Œ�—�� �‘�†�”�‡�¯�‡�•��
�’�‘�”�—�•�‡���˜�‡�œ�ƒ�•�‡���—�œ���–�”�‡�•�—�–�•�‘���•�–�ƒ�•�Œ�‡���‹�‰�”�ƒ�«�ƒ���’�‘�’�—�–���’�‘�”�—�•�‡���†�ƒ���Œ�‡���‹�•�˜�‡�•�–�ƒ�”���’�—�•���‹���•�Ž�ä 
 
���”�‘�–�‹�˜�•�‹�…�‹���‹�‰�”�ƒ�«�ƒ 
 
���”�‘�–�‹�˜�•�‹�…�‹�� �‹�‰�”�ƒ�«�ƒ�� �—�� �•�˜�‘�•�� �‹�•�‹�…�‹�Œ�ƒ�Ž�•�‘�•�� �•�–�ƒ�•�Œ�—�� �æ�‡�©�—�� �–�‡�”�‡�•�‘�•�ä�� ���ƒ�� �•�ƒ�˜�‹�‰�ƒ�…�‹�Œ�—��
neprijatelja koristi se NavMesh �•�‘�•�’�‘�•�‡�•�–�ƒ�ä�� ���ƒ�� �•�‘�•�’�‘�•�‡�•�–�ƒ�� �‘�•�‘�‰�—�©�ƒ�˜�ƒ��
kretanje po terenu te izbjegavanje prepreka. Protivnici imaju senzor vida te 
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�ƒ�•�‘�� �‹�‰�”�ƒ�«�� �—�¯�‡�� �—�� �•�Œ�‹�Š�‘�˜�‘�� �†�‡�ˆ�‹�•�‹�”�ƒ�•�‘�� �˜�‹�†�•�‘�� �’�‘�Ž�Œ�‡�á�� �’�”�‘�–�‹�˜�•�‹�•�� �©�‡�� �•�”�‡�•�—�–�‹�� �’�”�‡�•�ƒ��
�‹�‰�”�ƒ�«�—�� �•�ƒ�•�‘�� �„�‹�� �‹�‰�”�ƒ�«�—�� �•�ƒ�•�‹�‘�� �æ�–�‡�–�—�ä�� ���ƒ�� �„�‹�� �’�”�‘�–�‹�˜�•�‹�…�‹�� �•�ƒ�’�ƒ�Ž�‹�� �‹�‰�”�ƒ�«�ƒ�� �•�‘�”�ƒ�Œ�—�� �•�‡��
�’�”�‹�„�Ž�‹���‹�–�‹���‹�‰�”�ƒ�«�—���•�ƒ���•�‡�’�‘�•�”�‡�†�•�—���—�†�ƒ�Ž�Œ�‡�•�‘�•�–�ä�����•�‘���•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ���—�„�‹�Œ�‡���‹�‰�”�ƒ�«�ƒ�á���‹�‰�”�ƒ���Œ�‡��
�‰�‘�–�‘�˜�ƒ�ä�� ���•�‘�� �‹�‰�”�ƒ�«�� �•�ƒ�˜�Ž�ƒ�†�ƒ�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�ƒ�á�� �–�ƒ�†�ƒ�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�� �‘�•�–�ƒ�˜lja nagradu u 
�‘�„�Ž�‹�•�—�� �˜�”�‡�©�‹�…�‡�� �•�‘�Œ�ƒ�� �•�ƒ�†�”���‹�� �•�ƒ�•�—�•�‹�«�•�—�� �•�‘�Ž�‹�«�‹�•�—�� �•�‘�˜�ƒ�…�ƒ�� �‹�� �‘�•�–�ƒ�Ž�‡�� �•�ƒ�•�—�•�‹�«�•�‘��
�‰�‡�•�‡�”�‹�”�ƒ�•�‡���‘�„�Œ�‡�•�–�‡�ä�����‰�”�ƒ�«���’�”�‹�Ž�ƒ�•�•�‘�•���˜�”�‡�©�‹�…�‹���•�‘���‡���’�‘�•�—�’�‹�–�‹���•�Œ�‡�•���•�ƒ�†�”���ƒ�Œ�ä 
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Nagrade 
 
���ƒ�‰�”�ƒ�†�‡�� �•�‡�� �•�ƒ�Ž�ƒ�œ�‡�� �•�ƒ�� �—�•�ƒ�’�”�‹�Œ�‡�†�� �†�‡�ˆ�‹�•�‹�”�ƒ�•�‹�•�� �•�Œ�‡�•�–�‹�•�ƒ�� �‹�Ž�‹�� �•�ƒ�‘�� �˜�”�‡�©�‹�…�ƒ�� �•�‘�Œ�ƒ��
�‹�•�’�ƒ�†�ƒ�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�—�� �•�ƒ�•�‘�•�� �æ�–�‘�� �Œ�‡�� �•�˜�Ž�ƒ�†�ƒ�•�ä�� ���ƒ�‘�� �•�ƒ�‰�”�ƒ�†�‡�á�� �‹�‰�”�ƒ�«�� �•�‘���‡�� �’�‘�•�—�’�‹�–�‹��
�†�”�˜�‘�á�� �•�Ž�Œ�—�«�� �‹�� �ƒ�’�•�–�”�ƒ�•�–�•�‹�� �‘�„�Œ�‡�•�–�� �•�‘�Œ�‹�� �˜�”�ƒ�©�ƒ�� ���‹�˜�‘�–�•�‡�� �„�‘�†�‘�˜�‡�� �ƒ�� �‹�‰�”�ƒ�«�—�� �Œ�‡��
�’�”�‡�†�•�–�ƒ�˜�Ž�Œ�‡�•�� �•�—�•�–�ƒ�˜�‘�•�� �«�‡�•�–�‹�…�ƒ�ä�� ���‹�œ�—�ƒ�Ž�•i prikaz spomenutih objekata je vidljiv 
na slici broj 5. 
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���”�‹�Ž�‹�•�‘�•�� �’�”�‹�•�—�’�Ž�Œ�ƒ�•�Œ�ƒ�� �˜�”�‡�©�‹�…�‡�� �•�‘�Œ�—�� �‘�•�–�ƒ�˜�Ž�Œ�ƒ�Œ�—�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�‹�� �•�ƒ�•�‘�•�� �•�ƒ�˜�Ž�ƒ�†�ƒ�˜�ƒ�•�Œ�ƒ�á��
�•�ƒ�•�—�•�‹�«�•�‘�� �•�‡�� �‰�‡�•�‡�”�‹�”�ƒ�Œ�—�� �•�ƒ�‰�”�ƒ�†�‡�� �•�‘�Œ�‹�� �•�‡�� �•�ƒ�Ž�ƒ�œ�‡�� �—�� �˜�”�‡�©�‹�…�‹�ä�� ���˜�‘�� �Œ�‡�� �–�‹�’�‹�«�•�ƒ��
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�•�‡�Š�ƒ�•�‹�•�ƒ�� �•�‘�Œ�ƒ�� �Œ�‡�� �«�‡�•�–�ƒ�� �—�� �‹�‰�”�ƒ�•�ƒ�� �—�Ž�‘�‰�ƒ�� �‰�†�Œ�‡�� �•�‡�� �’�”�‘�Ž�ƒ�•�•�‘�•�� �•�”�‘�œ�� �•�‡�•�—�� �”�‡�‰�‹�Œ�—��
�•�ƒ�•�—�•�‹�«�•�‘�� �•�•�—�’�Ž�Œ�ƒ�Œ�—�� �‘�†�”�‡�¯�‡�•�‹�� �”�‡�•�—�”�•�‹�� �•�‘�Œ�‡�� �‹�‰�”�ƒ�«�� �•�ƒ�•�•�‹�Œ�‡�� �•�‘���‡�� �•�‘�”�‹�•�–�‹�–�‹�� �—��
�–�”�‰�‘�˜�‹�•�‹�á���œ�ƒ���‹�œ�”�ƒ�†�—���†�”�—�‰�‹�Š���’�”�‡�†�•�‡�–�ƒ���‹���•�Ž�‹�«�•�‘�ä�����ƒ���•�Ž�‹�…�‹���„�”�‘�Œ���x���’�”�‹�•�ƒ�œ�ƒ�•���Œ�‡���’�”�‘�œ�‘�”��
koji je korisniku vidljiv prilikom generiranja nagrada: prvo je prikazana 
�•�‘�Ž�‹�«�‹�•�ƒ�� �‰�‡�•�‡�”�‹�”�ƒ�•�‹�Š�� �•�‘�˜�«�‹�©�ƒ�á�� �•�Ž�Œ�—�«�‡�˜�ƒ�� �‹�� �‘�•�–�ƒ�Ž�‹�Š�� �‘�„�Œ�‡�•�ƒ�–�ƒ�ä�����ƒ�‰�”�ƒ�†�‡�� �Œ�‡�� �•�‘�‰�—�©�‡��
�’�‘�•�—�’�‹�–�‹�� �•�˜�‡�� �†�‘�•�� �‹�•�ƒ�� �•�Œ�‡�•�–�ƒ�� �—�� �‹�•�˜�‡�•�–�ƒ�”�—�ä�� ���•�‘�� �Œ�‡�� �‹�•�˜�‡�•�–�ƒ�”�� �’�—�•�á�� �–�ƒ�†�ƒ�� �‹�‰�”�ƒ�«�� �‘��
tome dobiva obavijest. 
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���ƒ�� �’�‘�«�‡�–�•�—���‹�‰�”�‡�� �‹�‰�”�ƒ�«�� �—���‹�•�˜�‡�•�–�ƒ�”�—���‹�•�ƒ���•�˜�‡�‰�ƒ�� �†�‡�•�‡�–���•�‘�˜�«�‹�©�ƒ�ä�� ���‘�˜�ƒ�…���•�‡��pribraja 
�’�‘�•�–�‘�Œ�‡�©�‡�•���‹�œ�•�‘�•�—���ƒ���‘�•�–�ƒ�Ž�‹���‘�„�Œ�‡�•�–�‹���•�‡���†�‘�†�ƒ�Œ�—���†�‘�•���‹�•�ƒ���•�Œ�‡�•�–�ƒ�ä 
 
���ƒ�•�Ž�Œ�—�«�ƒ�• 
 
���•�…�‹�Œ�•�•�‡���‹�‰�”�‡���—�Ž�‘�‰�ƒ���’�”�‡�†�•�–�ƒ�˜�Ž�Œ�ƒ�Œ�—���œ�ƒ�•�‹�•�Ž�Œ�‹�˜�����ƒ�•�”���”�ƒ�«�—�•�ƒ�Ž�•�‹�Š���‹�‰�ƒ�”�ƒ���Œ�‡�”���‹�•�ƒ�Œ�—���•�‹�œ��
zanimljivih mehanika igranja. Mnoge od tih mehanika se javljaju i u drugim 
���ƒ�•�”�‘�˜�‹�•�ƒ�� �”�ƒ�«�—�•�ƒ�Ž�•�‹�Š�� �‹�‰�ƒ�”�ƒ�ä��Unreal Engine 4 �œ�•�ƒ�–�•�‘�� �‘�Ž�ƒ�•�æ�ƒ�˜�ƒ�� �‹�•�’�Ž�‡�•�‡�•�–�ƒ�…�‹�Œ�—��
�•�•�‘�‰�‹�•�� �•�‡�‰�•�‡�•�ƒ�–�ƒ�� �”�ƒ�«�—�•�ƒ�Ž�•�‡ �‹�‰�”�‡�� �—�Ž�‘�‰�ƒ�� �Œ�‡�”�� �‹�•�ƒ�� �—�‰�”�ƒ�¯�‡�•�‡�� �‰�‘�–�‘�˜�‡�� �•�—�•�–�ƒ�˜�‡�� �œ�ƒ��
�‹�•�’�Ž�‡�•�‡�•�–�ƒ�…�‹�Œ�—�� �–�‹�’�‹�«�•�‹�Š�� �•�‡�Š�ƒ�•�‹�•�ƒ�� �’�‘�’�—�–�� �•�”�‡�–�ƒ�•�Œ�ƒ�á�� �•�‘�†�‡�Ž�‹�”�ƒ�•�Œ�ƒ�� �’�‘�•�ƒ�æ�ƒ�•�Œ�ƒ��
�Ž�‹�•�‘�˜�ƒ���•�‘�Œ�‹�•�ƒ���•�‡���—�’�”�ƒ�˜�Ž�Œ�ƒ���‹�‰�”�ƒ�«���‹���•�Ž�ä�����•�‹�•���’�‘�†�”�æ�•�‡���œ�ƒ���‹�œ�”�ƒ�†�—���’�”�‘�‰�”�ƒ�•�•�•�‡���Ž�‘�‰�‹�•�‡�á��
�’�‘�†�”�æ�•�ƒ���’�‘�•�–�‘�Œ�‹���‹���œ�ƒ���†�”�—�‰�‡���•�‡�‰�•�‡�•�–�‡���•�ƒ�‘���æ�–�‘���Œ�‡���ƒ�•�‹�•�‹�”�ƒ�•�Œ�‡�ä 
 
���ƒ�†�‘�‰�”�ƒ�†�•�Œ�—�� �‘�•�•�‘�˜�•�‹�Š�� �•�‡�Š�ƒ�•�‹�•�ƒ�� �Œ�‡�� �•�‘�‰�—�©�‡�� �’�”�‘�æ�‹�–�‹�� �•�ƒ�� �•�•�‘�‰�‘�� �•�ƒ�«�‹�•�ƒ�ã��
�’�”�‘�–�‹�˜�•�‹�…�‹�•�ƒ���•�‡���•�‘���‡���‘�•�‘�‰�—�©�‹�–�‹���•�Ž�‘���‡�•�‹�Œ�‡���’�‘�•�ƒ�æ�ƒ�•�Œ�‡���†�‡�–�ƒ�Ž�Œ�•�‹�Œ�‹�•���•�‘�†�‡�Ž�‹�”�ƒ�•�Œ�‡�•��
�•�Œ�‹�Š�‘�˜�‘�‰�� �’�‘�•�ƒ�æ�ƒ�•�Œ�ƒ�á�� �•�‘�‰�—�� �•�‡�� �•�‘�†�‡�Ž�‹�”�ƒ�–�‹�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�‹�� �”�ƒ�œ�Ž�‹�«�‹�–�‡�� �‹�•�–�‡�Ž�‹�‰�‡�•�…�‹�Œ�‡�á��
�‹�•�˜�‡�•�–�ƒ�”���•�‡���•�‘���‡���•�ƒ�†�‘�‰�”�ƒ�†�‹�–�‹���†�ƒ���‘�„�Œ�‡�•�–�‹���‹�•�ƒ�Œ�—���•�˜�‘�Œ�—���–�‡���‹�•�—���‹�Ž�‹���˜�‡�Ž�‹�«�‹�•�—���‹���•�Ž�‹�«�•�‘�ä��
���œ�� �’�‘�‰�Ž�‡�†�ƒ�� �†�‹�œ�ƒ�Œ�•�ƒ�á�� �„�ƒ�Ž�ƒ�•�•�‹�”�ƒ�•�Œ�‡�� �•�˜�‹�Š�� �’�ƒ�”�ƒ�•�‡�–�ƒ�”�ƒ�� �–�‡���‹�•�‡�� �‹�‰�”�‡�� �Œ�‡�� �˜�”�Ž�‘�� �•�Ž�‘���‡�•�ƒ��
�”�ƒ�†�•�Œ�ƒ�ã�� �‹�‰�”�ƒ�� �•�‡�� �•�•�‹�Œ�‡�� �„�‹�–�‹�� �•�‹�� �’�”�‡�Ž�ƒ�‰�ƒ�•�ƒ�� �†�ƒ�� �•�‡�� �„�—�†�‡�� �†�‘�•�ƒ�†�•�ƒ�� �•�‹�–�‹�� �’�”�‡�–�‡�æ�•�ƒ�� �†�ƒ��
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�ˆ�”�—�•�–�”�‹�”�ƒ���‹�‰�”�ƒ�«�ƒ�ä�����ƒ�•�‘�¯�‡�”���Œ�‡�†�ƒ�•���•�•�Œ�‡�”���Œ�‡���†�‘�†�ƒ�˜�ƒ�•�Œ�‡���†�‘�†�ƒ�–�•�‘�‰���•�ƒ�†�”���ƒ�Œ�ƒ���—���‘�„�Ž�‹�•�—��
�•�‘�˜�‹�Š���•�‘�†�‡�Ž�ƒ���Ž�‹�•�‘�˜�ƒ���‹�Ž�‹���•�‘�˜�‹�Š���•�’�‘�•�‘�„�•�‘�•�–�‹�ã���•�‘�˜�‡���•�‘�©�‹���‹���•�‘�˜�‡���•�Ž�ƒ�•�‡���Ž�‹�•�‘�˜�ƒ�ä�� 
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���‡�•�ƒ�� �‘�˜�‘�‰�� �”�ƒ�†�ƒ�� �Œ�‡�� �‹�œ�”�ƒ�†�ƒ�� �”�ƒ�«�—�•�ƒ�Ž�•�‡�� �‹�‰�”�‡�� �—�� �’�”�‘�‰�”�ƒ�•�•�•�‘�•�� �ƒ�Ž�ƒ�–�—��GameMaker 
Studio 2�á�� �’�‘�•�‡�„�•�‘�•�� �ƒ�Ž�ƒ�–�—�� �—�’�”�ƒ�˜�‘�� �œ�ƒ�� �”�ƒ�œ�˜�‘�Œ�� �”�ƒ�«�—�•�ƒ�Ž�•�‹�Š�� �‹�‰�ƒ�”�ƒ�ä�� ���•�”�ƒ�–�•�‘�� �©�‡�� �•�‡��
�‘�’�‹�•�ƒ�–�‹�� �ƒ�•�’�‡�•�–�‹�� �”�ƒ�œ�˜�‘�Œ�ƒ�� �’�”�‘�–�‘�–�‹�’�ƒ���•�–�”�ƒ�–�‡�æ�•�‡�� �‹�‰�”�‡�á�� �•�ƒ�’�”�ƒ�˜�Ž�Œ�‡�•�‡�� �’�‘�� �—�œ�‘�”�—���•�ƒ�� �‹�‰�”�—��
Heroes of Might and Magic, igru pod imenom Knjiga blaga. To je igra na poteze 
koja koristi heksagonaln�—���”�‡�æ�‡�–�•�—���œ�ƒ���”�ƒ�•�’�‘�”�‡�†���Œ�‡�†�‹�•�‹�…�ƒ���•�ƒ���”�ƒ�œ�‹�•�‹�ä�������•�”�‡�‹�”�ƒ�•�‘�•��
prototipu kreirane su tri razine na kojima se demonstriraju mehanike igre 
�‘�˜�‘�‰�����ƒ�•�”�ƒ�ä 
 
���Ž�Œ�—�«�•�‡�� �”�‹�Œ�‡�«�‹�ã�� �”�ƒ�«�—�•�ƒ�Ž�•�ƒ�� �‹�‰�”�ƒ�á�� �•�–�”�ƒ�–�‡�æ�•�ƒ�� �‹�‰�”�ƒ�á�� �
�ƒ�•�‡���ƒ�•�‡�”�� ���–�—�†�‹�‘�� �t�á�� �
�����á��
programiranje, algoritmi 
 
Uvod 
 
Game Maker Studio 2 �Œ�‡�� �’�”�‘�‰�”�ƒ�•�•�•�‹�� �ƒ�Ž�ƒ�–�� �œ�ƒ�� �”�ƒ�œ�˜�‘�Œ�� �”�ƒ�«�—�•�ƒ�Ž�•�‹�Š�� �‹�‰�ƒ�”�ƒ�� �•�‘�Œ�‹�� �Œ�‡��
�”�ƒ�œ�˜�‹�Ž�‘�� �’�‘�†�—�œ�‡�©�‡��YoYo Games [7]. ���ƒ�� �–�”���‹�æ�–�‡�� �‹�œ�Ž�ƒ�œ�‹�� �s�{�{�{�ä�� �‰�‘�†�‹�•�‡�� �’�‘�†�� �•�ƒ�œ�‹�˜�‘�•��
Animo ���t���ä�� ���œ�”�ƒ�¯�‡�•�ƒ�� �‹�‰�”�ƒ�� �—�� �‘�˜�‘�•�� �ƒ�Ž�ƒ�–�—�� �•�‡�� �•�‘���‡�� �‹�œ�˜�‘�œ�‹�–�‹�� �•�ƒ�� �•�˜�‡�� �˜�ƒ���•�‹�Œ�‡��
platforme: Windows, macOS, Android, iOS, konzole Playstation 4, Xbox One i 
Nintendo Switch ���t���ä�����˜�ƒ�Œ���ƒ�Ž�ƒ�–�� �‹�•�ƒ�� �’�‘�†�”�æ�•�—���œ�ƒ�� �˜�‹�œ�—�ƒ�Ž�•�‘�� �•�•�”�‹�’�–�‹�”�ƒ�•�Œ�‡�� �–�‡�Š�•�‹�•�‘�•��
Drag-and-drop �ƒ���–�ƒ�•�‘�¯�‡�”���•�‡���•�•�”�‹�’�–�‡���•�‘�‰�—���‹�œ�”�ƒ�¯�‹�˜�ƒ�–�‹���’�—�–�‡�•��GML programskog 
jezika [3]. 
 
���ƒ�•�‘�� �Œ�‡�� �ƒ�Ž�ƒ�–�� �•�‡�æ�–�‘�� �Œ�‡�†�•�‘�•�–�ƒ�˜�•�‹�Œ�‹�� �‘�†�� �•�‡�•�‹�Š���†�”�—�‰�‹�Š���„�‡�•�’�Ž�ƒ�–�•�‹�Š�� �’�”�‘�‰�”�ƒ�•�•�•�‹�Š�� �ƒ�Ž�ƒ�–�ƒ��
�œ�ƒ�� �”�ƒ�œ�˜�‘�Œ�� �”�ƒ�«�—�•�ƒ�Ž�•�‹�Š�� �‹�‰�ƒ�”�ƒ�á�� �•�•�‘�‰�‡�� �‹�œ�˜�”�•�•�‡�� �‹�‰�”�‡�� �•�—�� �‹�œ�”�ƒ�¯�‡�•�‡�� �•�‘�”�‹�æ�–�‡�•�Œ�‡�•�� �‘�˜�‘�‰��
alata. Popularni naslovi su Spelunky, Undertale, Hotline Miami, 10 Second Ninja 
X, Cool, Serve, Delicious! 2!! �‹�� �•�•�‘�‰�‡���†�”�—�‰�‡�����w���ä�����‘�”�‹�•�•�‹�«�•�‘�� �•�—�«�‡�Ž�Œ�‡���ƒ�Ž�ƒ�–�ƒ���Œ�‡���˜�”�Ž�‘��
�Œ�‡�†�•�‘�•�–�ƒ�˜�•�‘�á���†�‘�•�—�•�‡�•�–�ƒ�…�‹�Œ�ƒ���Œ�‡���–�ƒ�•�‘�¯�‡�”���Œ�ƒ�•�‘���†�‘�„�”�‘���•�ƒ�’�‹�•�ƒ�•�ƒ���–�ƒ�•�‘���†�ƒ���•�˜�ƒ�–�•�‘���–�•�‘��
���‡�Ž�‹�� �”�ƒ�œ�˜�‹�–�‹�� �‹�‰�”�—�� �•�‘�”�‹�æ�–�‡�•�Œ�‡�•�� �‘�˜�‘�‰�� �ƒ�Ž�ƒ�–�ƒ�� �˜�”�Ž�‘�� �Ž�ƒ�•�‘�� �•�‘���‡�� �•�”�‡�•�—�–�‹�� �—�� �”�‡�ƒ�Ž�‹�œ�ƒ�…�‹�Œ�—��
svoje ideje. 
 
�~�ƒ�•�”���•�–�”�ƒ�–�‡�æ�•�‹�Š���‹�‰�ƒ�”�ƒ 
 
���ƒ�«�—�•�ƒ�Ž�•�‡�� �•�–�”�ƒ�–�‡�æ�•�‡�� �‹�‰�”�‡�� �•�—�� �‹�‰�”�‡�� �«�‹�Œ�‹�� �Œ�‡�� �ˆ�‘�•�—�•�� �˜�Œ�‡�æ�–�‘�� �’�”�‘�•�‹�æ�Ž�Œ�ƒ�•�Œ�‡�� �‹�� �’�Ž�ƒ�•�‹�”�ƒ�•�Œ�‡��
�•�ƒ�•�‘���„�‹���•�‡���‘�•�–�˜�ƒ�”�‹�‘�����‡�Ž�Œ�‡�•�‹���…�‹�Ž�Œ�ä�����ƒ�‰�Ž�ƒ�•�ƒ�•���Œ�‡���•�ƒ���•�–�”�ƒ�–�‡�‰�‹�Œ�‹�á���–�ƒ�•�–�‹�«�•�‹�•���‹���Ž�‘�‰�‹�•�–�‹�«�•�‹�•��
�‹�œ�ƒ�œ�‘�˜�‹�•�ƒ�ä�� �,�‡�•�–�‘�� �•�—�� �—�•�Ž�Œ�—�«�‡�•�‹�� �‹�� �”�ƒ�œ�•�‹�� �‹�œ�ƒ�œ�‘�˜�‹�� �–�‡�� �•�‘�•�…�‡�’�–�� �‹�•�–�”�ƒ���‹�˜�ƒ�•�Œ�ƒ�� ���x���ä�� ���˜�ƒ�Œ��
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���ƒ�•�”�� �‹�•�ƒ�� �˜�‡�Ž�‹�•�‹�� �„�”�‘�Œ�� �’�‘�†���ƒ�•�”�‘�˜�ƒ�� �•�‘�� �†�˜�ƒ�� �•�ƒ�Œ�’�‘�’�—�Ž�ƒ�”�•�‹�Œ�ƒ�� �•�—�� �‹�‰�”�ƒ�•�Œ�‡�� �•�ƒ�� �’�‘�–�‡�œ�‡��
(eng. Turn-Based Strategy) i strategija u stvarnom vremenu (eng. Real-Time 
Strategy���ä�� ���”�‡�‹�”�ƒ�•�ƒ�� �‹�‰�”�ƒ�� �Œ�‡�� �‹�‰�”�ƒ�� �–�‹�’�ƒ�� �•�–�”�ƒ�–�‡�‰�‹�Œ�‡�� �•�ƒ�� �’�‘�–�‡�œ�‡�� �–�‡�� �©�‡�� �•�‡�� �—�� �•�Œ�‘�Œ��
�‹�•�’�Ž�‡�•�‡�•�–�‹�”�ƒ�–�‹�� �–�‹�’�‹�«�•�‡�� �•�‡�Š�ƒ�•�‹�•�‡�� �„�‘�”�„�‡�� �‘�˜�‘�‰�� ���ƒnra. Prema A. Rollingsu i E. 
���†�ƒ�•�•�—�á�� �‹�œ�ƒ�� �•�˜�‹�Š�� �—�•�’�Œ�‡�æ�•�‹�Š�� �•�–�”�ƒ�–�‡�æ�•�‹�Š�� �‹�‰�ƒ�”�ƒ�� �•�–�‘�Œ�‡�� �–�”�‹�� �˜�ƒ���•�ƒ�� �•�˜�‘�Œ�•�–�˜�ƒ�ã�� �•�—�•�‘�„�á��
�‹�•�–�”�ƒ���‹�˜�ƒ�•�Œ�‡���‹���”�ƒ�œ�•�Œ�‡�•�ƒ�����s���ä 

�x Sukob �� glavna komponenta koja nudi zanimljive mehanike borbe 
�x ���•�–�”�ƒ���‹�˜�ƒ�•�Œ�‡���� �•�‡�’�‘�œ�•�ƒ�–�ƒ���‹���•�ƒ�•�—�•�‹�«�•�ƒ���’�”�‹�”�‘�†�ƒ���‹�‰�”�‡���•�‘�Œ�ƒ���•�—�†�‹ kontinuirani 

�‹�œ�ƒ�œ�‘�˜���‹���•�‡�’�”�‡�†�˜�‹�†�‹�˜�‘�•�–���–�‡���œ�ƒ�Š�–�Œ�‡�˜�ƒ���†�‘�•�‘�æ�‡�•�Œ�‡���•�‘�˜�‹�Š���‘�†�Ž�—�•�ƒ 
�x Razmjena �� �—�’�”�ƒ�˜�Ž�Œ�ƒ�•�Œ�‡�� �”�‡�•�—�”�•�‹�•�ƒ�� �‹�� �•�‘�”�‹�æ�–�‡�•�Œ�‡�� �‹�•�–�‹�Š�� �•�ƒ�•�‘�� �„�‹�� �•�‡�� �‘�•�–�˜�ƒ�”�‹�Ž�‹��

���‡�Ž�Œ�‡�•�‹���…�‹�Ž�Œ�‡�˜�‹ 
 
Kreirana igra  
 
���”�‡�‹�”�ƒ�•�ƒ�� �‹�‰�”�ƒ�� �•�‡�� �–�‡�•�‡�Ž�Œ�‹�� �•�ƒ�� �•�‘�•�…�‡�’�–�—���†�ƒ�� �•�ƒ�‹�œ�•�Œ�‡�•�‹�…�‡�� �‹�‰�”�ƒ�«�� �‹�� �’�”�‘�–�‹�˜�•�‹�•�� �’�‘�•�‹�«�—��
�•�˜�‘�Œ�‡���Œ�‡�†�‹�•�‹�…�‡���’�”�‹�� �–�‘�•�‡���†�ƒ���•�˜�ƒ�–�•�‘�� �—���Œ�‡�†�•�‘�•�� �•�”�—�‰�—���’�‘�•�‹�«�‡���•�˜�‡���•�˜�‘�Œ�‡���†�‘�•�–�—�’�•�‡��
�Œ�‡�†�‹�•�‹�…�‡�ä�����‹�Ž�Œ���„�‘�”�„�‡�� �Œ�‡�� �•�ƒ�”�ƒ�˜�•�‘�� �•�ƒ�˜�Ž�ƒ�†�ƒ�–�‹�� �•�˜�‡�� �Œ�‡�†�‹�•�‹�…�‡�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�ƒ�ä�� ���� �•�Ž�—�«�ƒ�Œ�—���†�ƒ��
�‹�‰�”�ƒ�«�� �‘�•�–�ƒ�•�‡�� �„�‡�œ�� �•�˜�‹�Š��svojih jedinica, tada je izgubio borbu. U kreiranoj igri 
�‹�‰�”�ƒ�«���†�‘�„�‹�˜�ƒ���•�ƒ�–�”�ƒ�‰���‹�œ�‰�—�„�Ž�Œ�‡�•�‡���Œ�‡�†�‹�•�‹�…�‡���•�ƒ���’�‘�Œ�‡�†�‹�•�‘�Œ���”�ƒ�œ�‹�•�‹�ä�����ƒ���•�˜�ƒ�•�‘�•���”�ƒ�œ�‹�•�‘�•��
�‹�‰�”�‡���’�”�‘�–�‹�˜�•�‹�«�•�‡���Œ�‡�†�‹�•�‹�…�‡���•�—���–�‡���‡���•�ƒ���•�˜�Ž�ƒ�†�ƒ�–�‹���ƒ���†�‘�„�‹�˜�ƒ�Œ�—���‹���•�‡�•�‡���•�‘�˜�‡���•�’�‘�•�‘�„�•�‘�•�–�‹��
�•�‘�Œ�‡���‹�‰�”�ƒ�«���•�‘�”�ƒ���—�œ�‡�–�‹���—���‘�„�œ�‹�”���•�ƒ�•�‘���„�‹���—spio nadmudriti protivnika. Igra koja je 
�’�‘�•�–�ƒ�Ž�ƒ�� �•�Ž�ƒ�•�‹�•�� �—�� �‘�˜�‘�•�� ���ƒ�•�”�—�á�� �ƒ�� �—�Œ�‡�†�•�‘�� �Œ�‡�� �„�‹�Ž�ƒ�� �‰�Ž�ƒ�˜�•�ƒ�� �‹�•�•�’�‹�”�ƒ�…�‹�Œ�ƒ�� �œ�ƒ�� �•�”�‡�‹�”�ƒ�•�Œ�‡��
ovog prototipa, je igra Heroes of Might and Magic [4]. 
 
���‡�•�ƒ�–�•�•�‹�á�� �‹�‰�”�ƒ�� �Œ�‡�� �œ�ƒ�•�‹�æ�Ž�Œ�‡�•�ƒ�� �—�� �‹�œ�•�‹�æ�Ž�Œ�‡�•�‘�•�� �•�˜�‹�Œ�‡�–�—�� �‰�†�Œ�‡�� �•�‡�� �œ�ƒ�� �„�‘�”�„�—�� �•�‘�”�‹�•�–�‡��
sredn�Œ�‘�˜�Œ�‡�•�‘�˜�•�ƒ�� �‘�”�—���Œ�ƒ�� �‹�� �•�ƒ�‰�‹�Œ�‡�ä�� ���‰�”�ƒ�«�� �—�’�”�ƒ�˜�Ž�Œ�ƒ�� �•�� �‰�”�—�’�‘�•�� �”�ƒ�–�•�‹�•�ƒ�� �•�‘�Œ�‹�� �•�—�� �—��
�’�‘�–�”�ƒ�œ�‹�� �œ�ƒ�� �„�Ž�ƒ�‰�‘�•�� �•�‘�Œ�‡�� �•�‡�� �•�ƒ�Ž�ƒ�œ�‹�� �•�•�”�‹�˜�‡�•�‘�� �—�� �æ�’�‹�Ž�Œ�‹�ä�� ���•�‘�‰�‹�� �ƒ�˜�ƒ�•�–�—�”�‹�•�–�‹�� �•�—�� �˜�‡�©��
�’�‘�•�—�æ�ƒ�Ž�‹���†�‘�©�‹���†�‘���•�•�”�‹�˜�‡�•�‘�‰���„�Ž�ƒ�‰�ƒ���•�‘���†�‘���•�ƒ�†�ƒ���–�‘���Œ�‘�æ���•�‹�•�‘�•�‡���•�‹�Œ�‡���’�‘�æ�Ž�‘���œ�ƒ���”�—�•�‘�•�ä��
�����‘�˜�—���’�”�‹�«�—���—�Ž�ƒ�œ�‹���‹�‰�”�ƒ�«���•�‘�Œ�‹���©�‡���’�‘�•�—�æ�ƒ�–�‹���‘�•�–�˜�ƒ�”�‹�–�‹���–�ƒ�Œ���…�‹�Ž�Œ�ä 
 
���ƒ�� �‹�‰�”�ƒ�•�Œ�‡�� �‹�‰�”�‡�á�� �•�‘�”�ƒ�� �•�‡�� �•�‘�”�‹�•�–�‹�–�‹�� �•�‹�æ�� �•�ƒ�‘�� �—�Ž�ƒ�œ�•�ƒ�� �Œ�‡�†�‹�•�‹�…�ƒ�� �ƒ�� �–�ƒ�•�‘�¯�‡�”�� �•�‡�� �•�‘���‡�� �ƒ��
�•�‡�� �•�‘�”�ƒ�� �•�‘�”�‹�•�–�‹�–�‹�� �–�‹�’�•�‘�˜�•�‹�…�ƒ�� �•�ƒ�‘�� �ƒ�Ž�–�‡�”�•�ƒ�–�‹�˜�ƒ�� �œ�ƒ�� �‘�†�”�‡�¯�‡�•�‡�� �ƒ�•�…�‹�Œ�‡�ä�� ���� �”�ƒ�œ�‹�•�ƒ�•�ƒ��
�‹�‰�”�‡�á�� �’�‘�œ�ƒ�†�‹�•�ƒ�� �‹�‰�”�‡�� �•�‡�� �•�‹�Œ�‡�•�Œ�ƒ�� �‹�� �†�‘�«�ƒ�”�ƒ�˜�ƒ�� �Ž�‘�•�ƒ�…�‹�Œ�‡�� �•�‘�Œ�‡�� �•�� �”�ƒ�œ�‹�•�ƒ�� �’�‘�•�–aju sve 
�‘�’�ƒ�•�•�‹�Œ�‡�ä�� ���ƒ�� �•�”�‡�–�ƒ�•�Œ�‡�� �„�‘�”�ƒ�…�ƒ�á�� �•�‘�”�‹�æ�–�‡�•�ƒ�� �Œ�‡�� �Š�‡�•�•�ƒ�‰�‘�•�ƒ�Ž�•�ƒ�� �”�‡�æ�‡�–�•�ƒ�ä�� �	�‘�”�•�ƒ�–��
�”�‡�æ�‡�–�•�‡�� �‘�•�–�ƒ�Œ�‡�� �•�‡�’�”�‘�•�‹�Œ�‡�•�Œ�‡�•�� �‘�†�� �”�ƒ�œ�‹�•�‡�� �†�‘�� �”�ƒ�œ�‹�•�‡�� �•�‘�� �•�ƒ�� �’�‘�Œ�‡�†�‹�•�‹�•�� �”�ƒ�œ�‹�•�ƒ�•�ƒ��
�’�‘�•�–�‘�Œ�‡�� �’�”�‡�’�”�‡�•�‡�� �•�‘�Œ�‡�� �‘�•�‡�•�‘�‰�—�©�ƒ�˜�ƒ�Œ�—�� �•�”�‡�–�ƒ�•�Œ�‡�� �•�ƒ�� �‘�†�”�‡�¯�‡�•�‹�•�� �©�‡�Ž�‹�Œ�ƒ�•�ƒ��
�”�‡�æ�‡�–�•�‡�ä�� ���ƒ�� �•�Ž�‹�…�‹�� �„�”�ä�� �s�� �•�‡�� �•�‘���‡�� �˜�‹�†jeti dizajn prve razine igre gdje su vidljivi 
�„�‘�”�…�‹�á���Š�‡�•�•�ƒ�‰�‘�•�ƒ�Ž�•�ƒ���”�‡�æ�‡�–�•�ƒ���–�‡���’�‘�œ�ƒ�†�‹�•�ƒ�ä 
 
���‹�•�‡�•�œ�‹�Œ�‡���”�‡�æ�‡�–�•�‡���•�—���w���”�‡�†�ƒ�•�ƒ���’�—�–�ƒ���s�u���•�–�—�’�ƒ�…�ƒ�ä���e�‹�”�‹�•�ƒ���Œ�‡���†�—���ƒ���•���‘�„�œ�‹�”�‘�•���†�ƒ���•�‡��
sukobljene strane nalaze na lijevoj i desnoj strani stoga se borba odvija 
primarno u tom s�•�Œ�‡�”�—�ä�� ���‘�«�‡�–�•�‡�� �’�‘�œ�‹�…�‹�Œ�‡�� �•�—�� �—�˜�‹�Œ�‡�•�� �•�ƒ�� �•�ƒ�Œ�—�†�ƒ�Ž�Œ�‡�•�‹�Œ�‹�•��
�Š�‘�”�‹�œ�‘�•�–�ƒ�Ž�•�‹�•���©�‡�Ž�‹�Œ�ƒ�•�ƒ�ä 
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Slika br. 1: Prva razina kreirane igre 

 
Jedinice 
 
Jedinice u kreiranoj igri se dijele u dvije osnovne skupine: jedinice kojima 
�—�’�”�ƒ�˜�Ž�Œ�ƒ�� �‹�‰�”�ƒ�«�� �‹�� �Œ�‡�†�‹�•�‹�…�‡�� �’�”�‘�–�‹�˜�•�‹�•�ƒ�ä�� ���‰�”�ƒ�«�� �‹�•�ƒ�� �–�”�‹�� �˜�”�•�–�‡�� �Œ�‡�†�‹�•�‹�…�ƒ�ã���•�ƒ�«�‡�˜�ƒ�Ž�ƒ�…, 
kopljanik i strijelac�ä�� ���‘�’�Ž�Œ�ƒ�•�‹�•�� �‹�•�ƒ�� �Œ�ƒ�«�—�� �‘�„�”�ƒ�•�—�� �‹�� �•�Ž�ƒ�„�‹�Œ�‹�� �•�ƒ�’�ƒ�†�� �†�‘�•�� �•�ƒ�«�‡�˜�ƒ�Ž�ƒ�…��
�‹�•�ƒ���Œ�ƒ�«�‹���•�ƒ�’�ƒ�†���ƒ���•�‡�æ�–�‘���•�Ž�ƒ�„�‹�Œ�—���‘�„�”�ƒ�•�—�ä�����–�”�‹�Œ�‡�Ž�ƒ�…���‹�•�ƒ���•�Ž�ƒ�„�—���‘�„�”�ƒ�•�—���•�‘���•�‘�‰�—�©�•�‘�•�–��
�’�—�…�ƒ�•�Œ�ƒ���•�ƒ���’�”�‘�–�‹�˜�•�‹�«�•�‡���Œ�‡�†�‹�•�‹�…�‡���’�”�‡�•�‘���…�‹�Œ�‡�Ž�‘�‰���„�‘�Œ�‹�æ�–�ƒ�ä�����”�‘�–�‹�˜�•�‹�•���‹�•�ƒ���–�ƒ�•�‘�¯�‡�”���–�”�‹��
vrste jedinica: kostur, ljigavac i �’�”�‹�œ�‹�˜�ƒ�«�� �†�—�Š�‘�˜�ƒ. Kostur je najslabija jedinica 
�•�‘�Œ�ƒ�� �•�‘���‡�� �•�ƒ�’�ƒ�†�ƒ�–�‹�� �•�—�•�Œ�‡�†�•�—�� �©�‡�Ž�‹�Œ�—�ä Ljigavac ima posebnu mehaniku da si 
�”�‡�‰�‡�•�‡�”�‹�”�ƒ�����‹�˜�‘�–�•�‡���„�‘�†�‘�˜�‡���•�ƒ�•�‘�•���•�˜�ƒ�•�‘�‰���•�”�—�‰�ƒ�ä�����”�‹�œ�‹�˜�ƒ�«���†�—�Š�‘�˜�ƒ���•�‘���‡���‘���‹�˜�Œ�‡�–�‹��
�—�„�‹�Œ�‡�•�‘�‰���•�‘�•�–�—�”�ƒ�ä�����ƒ�Œ�‡�†�•�‹�«�•�ƒ���•�˜�‘�Œ�•�–�˜�ƒ���•�˜�‹�Š���Œ�‡�†�‹�•�‹�…�ƒ�•�ƒ���•�—�ã 
 

�x �~�‹�˜�‘�–�•�‹���„�‘�†�‘�˜�‹��- �‘�†�•�‘�•�‹���•�‡���•�ƒ���„�”�‘�Œ���æ�–�‡�–�‡���•�‘�Œ�—���Œ�‡�†�‹�•�‹�…�ƒ���•�‘���‡���’�”�‹�•�‹�–�‹���’�”�‹�Œ�‡��
�•�‡�‰�‘���æ�–�‘���•�‡���—�•�‹�æ�–�‹ 

�x Minimalni napad �� ���‹�•�‹�•�ƒ�Ž�•�ƒ�� �•�‘�Ž�‹�«�‹�•�ƒ�� �æ�–�‡�–�‡�� �•�‘�Œ�—�� �Œ�‡�†�‹�•�‹�…�ƒ�� �•�‘���‡��
�•�ƒ�’�”�ƒ�˜�‹�–�‹���’�”�‹���•�ƒ�’�ƒ�†�—�����„�‡�œ���‹�œ�”�ƒ�«�—�•�ƒ���•���‘�„�”�ƒ�•�‘�•�� 

�x Maksimalni napad - ���ƒ�•�•�‹�•�ƒ�Ž�•�ƒ�� �•�‘�Ž�‹�«�‹�•�ƒ�� �æ�–�‡�–�‡�� �•�‘�Œ�—�� �Œ�‡�†�‹�•�‹�…�ƒ�� �•�‘���‡��
�•�ƒ�’�”�ƒ�˜�‹�–�‹���’�”�‹���•�ƒ�’�ƒ�†�—�����„�‡�œ���‹�œ�”�ƒ�«�—�•�ƒ���•���‘�„�”�ƒ�•�‘�•�� 

�x Obrana �� ���‘�Ž�‹�«�‹�•�ƒ���æ�–�‡�–�‡���•�‘�Œ�—���Œ�‡�†�‹�•�‹�…�ƒ���‹�‰�•�‘�”�‹�”�ƒ���—���•�Ž�—�«�ƒ�Œ�—���†�ƒ���Œ�‡���•�ƒ�’�ƒ�†�•�—�–�ƒ 
 
Kretanje  
 
���˜�‡�� �Œ�‡�†�‹�•�‹�…�‡�� �‹�•�ƒ�Œ�—���•�‘�‰�—�©�•�‘�•�–�� �•�”�‡�–�ƒ�•�Œ�ƒ�� �‹�� �–�‘�� �—���”�ƒ�†�‹�Œ�—�•�—���‘�†�� �t�� �Š�‡�•�•�ƒ�‰�‘�•�ƒ�� �—���•�˜�‹�•��
smjerovima. Jedinice se ne mogu kretati na pozicije gdje se nalazi druga 
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jedinica ili neka prepreka. Kako bi se kretanje �‘�Ž�ƒ�•�æ�ƒ�Ž�‘���‹�‰�”�ƒ�«�—�á���•�ƒ�•�‘�•���æ�–�‘���‹�‰�”�ƒ�«��
�‘�†�ƒ�„�‡�”�‡�����‡�Ž�Œ�‡�•�—���Œ�‡�†�‹�•�‹�…�—���•���•�‘�Œ�‘�•���•�‡�����‡�Ž�‹���•�”�‡�–�ƒ�–�‹�á���‘�•�˜�Œ�‡�–�Ž�Œ�‡�•�‡���•�—���•�—���©�‡�Ž�‹�Œ�ƒ���•�ƒ���•�‘�Œ�‡��
�•�‡���–�ƒ���Œ�‡�†�‹�•�‹�…�ƒ���•�‘���‡���’�‘�•�ƒ�•�•�—�–�‹�ä�����‡�•�•�‹�•���•�Ž�‹�•�‘�•���•�‹�æ�ƒ���•�‡���˜�”�æ�‹���ƒ�•�…�‹�Œ�ƒ���•�”�‡�–�ƒ�•�Œ�ƒ���–�‡���Œ�‡��
�•�”�‡�–�ƒ�•�Œ�‡���–�‡���Œ�‡�†�‹�•�‹�…�‡���‘�•�‡�•�‘�‰�—�©�‡�•�‘���†�‘���‹�†�—�©�‡�‰���’�‘�–�‡�œ�ƒ�ä 
 

 
Slika br. 2: Kretanje jedinica 

 
Napadanje 
 
���˜�ƒ�•�ƒ�� �Œ�‡�†�‹�•�‹�…�ƒ�� �–�ƒ�•�‘�¯�‡�”�� �‹�•�ƒ�� �•�‘�‰�—�©�•�‘�•�–�� �•�ƒ�’�ƒ�†�ƒ�ä�� ���˜�‡�� �Œ�‡�†�‹�•�‹�…�‡�á�� �‘�•�‹�•�� �•�–�”�‹�Œ�‡�Ž�…�ƒ�á��
�•�‘�‰�—���•�ƒ�’�ƒ�†�ƒ�–�‹���’�”�‘�–�‹�˜�•�‹�•�ƒ���•�ƒ���©�‡�Ž�‹�Œ�‹���•�‘�Œ�ƒ���Œ�‡���—���•�‡�’�‘�•�”�‡�†�•�‘�Œ���„�Ž�‹�œ�‹�•�‹���©�‡�Ž�‹�Œ�‡���•�ƒ���•�‘�Œ�‘�Œ��
�•�‡�� �‘�•�� �•�ƒ�Ž�ƒ�œ�‹�ä�� ���–�”�‹�Œ�‡�Ž�ƒ�…�� �•�‘���‡�� �•�ƒ�’�ƒ�†�ƒ�–�‹�� �’�”�‘�–�‹�˜�•�‹�•�ƒ�� �•�ƒ�� �„�‹�Ž�‘�� �•�‘�Œ�‘�Œ���©�‡�Ž�‹�Œ�‹�� �•�ƒ�� �•�‹�˜�‘�—�ä��
���ƒ�•�‘�•�� �æ�–�‘�� �Œ�‡�†�‹�•�‹�…�ƒ�� �‹�œ�˜�”�æ�‹�� �ƒ�•�…�‹�Œ�—�� �•�ƒ�’�ƒ�†�ƒ�á�� �–�ƒ�� �Œ�‡�†�‹�•�‹�…�ƒ�� �•�‡�� �•�‘���‡�� �‹�œ�˜�”�æ�‹�–�‹�� �•�‹�•�ƒ�•�˜�—��
�ƒ�•�…�‹�Œ�—�� �†�‘�� �‹�†�—�©�‡�‰�� �•�”�—�‰�ƒ�ä�� ���ƒ�«�—�•�ƒ�•�Œ�‡�� �•�ƒ�’�ƒ�†�ƒ�� �æ�–�‡�–�‡�� �•�‡�� �˜�”�æ�‹�� �–�ƒ�•�‘�� �†�ƒ�� �•�‡�� �—�œ�•�‡��
�•�ƒ�•�—�•�‹�«�•�ƒ�� �˜�”�‹�Œ�‡�†�•�‘�•�–�� �‹�œ�•�‡�¯�—�� �•�ƒ�•�•�‹�•�ƒ�Ž�•�‡�� �‹�� �•�‹�•�‹�•�ƒ�Ž�•�‡�� �æ�–�‡�–�‡�� �–�‡�� �Œ�‡�†�‹�•�‹�…�‡�� �–�‡�� �•�‡��
oduzima vrijednost obrane jedinice koja je napadnuta. 
 
Magije 
 
���•�‹�•���•�ƒ�’�ƒ�†�ƒ�•�Œ�ƒ���Œ�‡�†�‹�•�‹�…�ƒ�•�ƒ�á���‹�‰�”�ƒ�«�—���•�—���•�ƒ���”�ƒ�•�’�‘�Ž�ƒ�‰�ƒ�•�Œ�—���‹���‘�†�”�‡�¯�‡�•�‡���•�ƒ�‰�‹�Œ�‡���•�‘�Œ�‡��
�•�‘���‡�� �•�‘�”�‹�•�–�‹�–�‹�� �Œ�‡�†�•�‘�•�� �’�‘�� �’�‘�–�‡�œ�—�ä�� ���‘�Ž�‹�•�‘�� �•�ƒ�‰�‹�Œ�ƒ�� �‹�‰�”�ƒ�«�� �œ�ƒ�� �˜�”�‹�Œ�‡�•�‡�� �•�‹�˜�‘�ƒ�� �•�‘���‡��
�•�‘�”�‹�•�–�‹�–�‹�� �Œ�‡�� �‘�‰�”�ƒ�•�‹�«�‡�•�‘�� �”�‡�•�—�”�•�‘�•�� �•�‘�Œ�‹�� �•�‡�� �œ�‘�˜�‡�� �•�ƒ�•�ƒ�ä�� ���‰�”�ƒ�« �•�ƒ�� �’�‘�«�‡�–�•�—�� �‹�‰�”�‡��
�†�‘�„�‹�˜�ƒ�� �s�w�� �Œ�‡�†�‹�•�‹�…�ƒ�� �•�ƒ�•�‡�� �‹�� �–�ƒ�� �•�ƒ�•�ƒ�� �•�‡�� �–�‘�•�‘�•�� �‹�‰�”�‡�� �•�‡�� �”�‡�‰�‡�•�‡�”�‹�”�ƒ�� �•�–�‘�‰�ƒ�� �‹�‰�”�ƒ�«��
�•�‘�”�ƒ�� �’�ƒ���Ž�Œ�‹�˜�‘�� �’�”�‘�•�‹�•�Ž�‹�–�‹�� �•�ƒ�†�ƒ�� �•�‘�”�‹�•�–�‹�–�‹�� �•�ƒ�‰�‹�Œ�‡�ä�� ���‰�”�ƒ�«�—�� �•�—�� �•�ƒ�� �”�ƒ�•�’�‘�Ž�ƒ�‰�ƒ�•�Œ�—�� �–�”�‹��
vrste magija: 
 

�x Grom �� �•�ƒ�‰�‹�Œ�ƒ�� �•�‘�Œ�ƒ���«�‹�•�‹�� �æ�–�‡�–�—���Œ�‡�†�•�‘�Œ���‘�†�ƒ�„�”�ƒ�•�‘�Œ���Œ�‡�†�‹�•�‹�…�‹�� �–�‡���‘�˜�ƒ�Œ���•�ƒ�’�ƒ�†���—��
potpunosti ignorira obranu napadnute jedinice 
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�x ���‹�Œ�‡�«�‡�•�Œ�‡���� �•�ƒ�‰�‹�Œ�ƒ�� �•�‘�Œ�ƒ�� �˜�”�ƒ�©�ƒ�� ���‹�˜�‘�–�•�‡�� �„�‘�†�‘�˜�‡�� �‘�†�ƒ�„�”�ƒ�•�‘�Œ�� �Œ�‡�†�‹�•�‹�…�‹�� �•�‘�� �•�‡��
�•�‘���‡�� �˜�”�ƒ�–�‹�–�‹�� �˜�‹�æ�‡�� ���‹�˜�‘�–�•�‹�Š�� �„�‘�†�‘�˜�ƒ�� �‘�†�� �•�ƒ�•�•�‹�•�—�•�ƒ�� ���‹�˜�‘�–�•�‹�Š�� �„�‘�†�‘�˜�ƒ��
jedinice 

�x �e�–�‹�–���� �•�ƒ�‰�‹�Œ�ƒ���•�‘�Œ�ƒ���’�‘�†�‹���‡���‘�„�”�ƒ�•�—���‘�†�ƒ�„�”�ƒ�•�‘�Œ���Œ�‡�†�‹�•�‹�…�‹���†�‘���•�”�ƒ�Œ�ƒ���•�‹�˜�‘�ƒ 
 

 
Slika br. 3: Dostupne magije u igri 

 
���ƒ�•�Ž�Œ�—�«�ƒ�• 
 
�
�ƒ�•�‡���ƒ�•�‡�”�����–�—�†�‹�‘���t���Œ�‡���’�”�‘�‰�”�ƒ�•�•�•�‹���ƒ�Ž�ƒ�–���œ�ƒ���‹�œ�”�ƒ�†�—���”�ƒ�«�—�•�ƒ�Ž�•�‹�Š���‹�‰�ƒ�”�ƒ���•�‡���’�‘�•�ƒ�œ�ƒ�‘��
�•�ƒ�‘�� �‹�œ�—�œ�‡�–�•�‘�� �†�‘�„�ƒ�”�� �ƒ�Ž�ƒ�–�� �œ�ƒ�� �‹�•�’�Ž�‡�•�‡�•�–�ƒ�…�‹�Œ�—�� �‘�•�•�‘�˜�•�‹�Š�� �•�‡�Š�ƒ�•�‹�•�ƒ�� �•�–�”�ƒ�–�‡�æ�•�‡�� �‹�‰�”�‡��
�•�ƒ���’�‘�–�‡�œ�‡�ä����ƒ�•�‘���Œ�‡���†�‘�„�ƒ�”���œ�ƒ���’�‘�«�‡�–�•�‹�•�‡���Œ�‡�”���‘�•�‘�‰�—�©�ƒ�˜�ƒ���˜�‹�œualno skriptiranje koje 
�Œ�‡�� �’�”�‡�‰�Ž�‡�†�•�‘�� �‹�� �‹�•�–�—�‹�–�‹�˜�•�‘�ä�� ���’�ƒ�•�á�� �’�‘�–�”�‡�„�•�‘�� �Œ�‡�� �’�”�‘�—�«�‹�–�‹�� �†�‘�•�–�—�’�•�—�� �†�‘�•�—�•�‡�•�–�ƒ�…�‹�Œ�—��
kako bi se pohvatale osnove rada. 
 
���Ž�Œ�—�«�•�ƒ�� �•�–�˜�ƒ�”�� �•�‘�†�� �•�–�”�ƒ�–�‡�æ�•�‹�Š�� �‹�‰�ƒ�”�ƒ�� �•�ƒ�� �’�‘�–�‡�œ�‡�� �Œ�‡�� �’�ƒ�”�ƒ�•�‡�–�”�‹�œ�ƒ�…�‹�Œ�ƒ�� �‹�� �‘�’�–�‹�•�‹�œ�ƒ�…�‹�Œ�ƒ��
�–�‡���‹�•�‡�� �‹�‰�”�‡�ä�� ���‰�”�ƒ�� �•�‘�”�ƒ�� �„�‹�–�‹�� �†�‘�˜�‘�Ž�Œ�•�‘���–�‡�æ�•�ƒ�� �†�ƒ�� �„�—�†�‡�� �‹�•�–�‡�”�‡�•�ƒ�•�–�•�ƒ�� �•�‘�� �‘�’�‡�–�� �•�‡��
�•�•�‹�Œ�‡�� �„�‹�–�‹�� �’�”�‡�–�‡�æ�•�ƒ�� �•�ƒ�•�‘�� �„�‹�� �•�–�˜�ƒ�”�ƒ�Ž�ƒ�� �ˆ�”�—�•�–�”�ƒ�…�‹�Œ�—�� �•�‘�†�� �‹�‰�”�ƒ�«�ƒ�ä�� ���˜�‘�¯�‡�•�Œ�‡�� �•�‘�˜�‹�Š��
�•�‡�Š�ƒ�•�‹�•�ƒ�� �–�‹�Œ�‡�•�‘�•�� �‹�‰�”�ƒ�•�Œ�ƒ�� �‹�‰�”�‡�� �Œ�‡�� �’�‘���‡�Ž�Œ�•�ƒ�� �•�–�˜�ƒ�”�� �•�‘�Œ�ƒ�� �«�‹�•�‹�� �‹�‰�”�—�� �œ�ƒ�•�‹�•�Ž�Œ�‹�˜�‘�•�ä��
���ƒ�•�‘�¯�‡�”�á�� �–�”�‡�„�ƒ�Ž�‘�� �„�‹�� �‹�•�ƒ�–�‹�� �—�� �˜�‹�†�—�� �•�˜�”�Š�—�� �•�˜�ƒ�•�—�� �Œ�‡�†�‹�•�‹�…�—�� �‹�� �•�˜�ƒ�•�—�� �•�ƒ�‰�‹ju kod 
�†�‹�œ�ƒ�Œ�•�‹�”�ƒ�•�Œ�ƒ���•�‹�˜�‘�ƒ���•�ƒ�•�‘���„�‹���‹�‰�”�ƒ�«�ƒ���•�ƒ�–�Œ�‡�”�ƒ�Ž�‹���•�ƒ���•�‘�”�‹�æ�–�‡�•�Œ�‡���•�˜�‹�Š���•�‘�‰�—�©�‹�Š���”�‡�•�—�”�•�ƒ���—��
�‘�•�–�˜�ƒ�”�‡�•�Œ�—�����‡�Ž�Œ�‡�•�‘�‰���…�‹�Ž�Œ�ƒ���‹�‰�”�‡�ä 
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Izrada igre uloga u programskom alatu Unity  
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���ƒ���‡�–�ƒ�• 
 
U ovom radu opisuje se proces izrade igre uloga u programskom alatu Unity. U 
�”�ƒ�†�—���©�‡�� �„�‹�–�‹�� �‘�’�‹�•�ƒ�•�‡���‰�Ž�ƒ�˜�•�‡�� �œ�•�ƒ�«�ƒ�Œ�•�‡�� �‹�� �•�‡�Š�ƒ�•�‹�•�‡�� �‘�˜�‘�‰�� ���ƒ�•�”�ƒ�ä���
�Ž�ƒ�˜�•�‹ fokus biti 
�©�‡���•�ƒ���‹�‰�”�ƒ�«�—���‹���•�Œ�‡�‰�‘�˜�‹�•���‰�Ž�ƒ�˜�•�‹�•���•�ƒ�”�ƒ�•�–�‡�”�‹�•�–�‹�•�ƒ�•�ƒ�ä 
 
���Ž�Œ�—�«�•�‡���”�‹�Œ�‡�«�‹�ã���”�ƒ�«�—�•�ƒ�Ž�•�ƒ���‹�‰�”�ƒ�á���‹�‰�”�ƒ���—�Ž�‘�‰�ƒ�á�����•�‹�–�›�á�����S�á���’�”�‘�‰�”�ƒ�•�‹�”�ƒ�•�Œ�‡�� 
 
Uvod 
 
���”�‘�…�‡�•���”�ƒ�œ�˜�‘�Œ�ƒ���”�ƒ�«�—�•�ƒ�Ž�•�‹�Š���‹�‰�ƒ�”�ƒ���Œ�‡���‹�œ�—�œ�‡�–�•�‘���•�Ž�‘���‡�•���’�‘�•�ƒ�‘���•�‘�Œ�‹���—�•�Ž�Œ�—�«�—�Œ�‡���–�‹�•�‘�˜�‡��
�Ž�Œ�—�†�‹���•�‘�Œ�‹���•�‘�”�ƒ�Œ�—���‹�•�ƒ�–�‹���•�’�‡�…�‹�ˆ�‹�«�•�ƒ���œ�•�ƒ�•�Œ�ƒ���‹���˜�Œ�‡�æ�–�‹�•�‡���‹�œ���•�•�‘�‰�‹�Š���”�ƒ�œ�Ž�‹�«�‹�–�‹�Š���†�‘�•�‡�•�ƒ�ä��
Primjerice, programeri igara moraju imati znanja osnova programiranja, 
�‘�†�”�‡�¯�‡�•�ƒ�� �œ�•�ƒ�•�Œ�ƒ�� �‹�œ�� �’�‘�†�”�—�«�Œ�ƒ�� �•�ƒ�–�‡�•�ƒ�–�‹�•�‡�� �‹�� �ˆ�‹�œ�‹�•�‡�ä�� �
�”�ƒ�ˆ�‹�«�•�‹�� �†�‹�œ�ƒ�Œ�•�‡�”�‹�á�� �‘�˜�‹�•�•�‘�� �‘��
�˜�”�•�–�‹�� �‹�‰�”�‡�� �•�‘�”�ƒ�Œ�—���‹�•�ƒ�–�‹�� �•�ƒ�•�˜�‹�•�� �†�”�—�‰�‹���•�‡�–���˜�Œ�‡�æ�–�‹�•�ƒ���†�‘�•�� �‘�•�‘�„�ƒ��koja radi glazbu i 
�œ�˜�—�«�•�‡�� �‡�ˆ�‡�•�–�‡�� �•�‘�”�ƒ�� �†�‘�„�”�‘�� �„�ƒ�”�ƒ�–�ƒ�–�‹�� �œ�•�ƒ�•�Œ�‡�•�� �‰�Ž�ƒ�œ�„�‡�•�‡�� �•�‘�•�’�‘�œ�‹�…�‹�Œ�‡�á�� �ƒ�—�†�‹�‘��
produkcije i dr. 
 
���‘�”�‹�æ�–�‡�•�Œ�‡���’�”�‘�‰�”�ƒ�•�•�•�‹�Š���ƒ�Ž�ƒ�–�ƒ���œ�ƒ���‹�œ�”�ƒ�†�—���”�ƒ�«�—�•�ƒ�Ž�•�‹�Š���‹�‰�ƒ�”�ƒ���’�‘�’�—�–��Unity-ja, Unreal 
Engine-a, Godot-a �‹�� �•�Ž�ä�� �—�˜�‡�Ž�‹�•�‡�� �•�‘���‡�� �’�‘�•�‘�©�‹�� �—�� �„�”�œ�‹�•�‹�� �‹�� �•�‘�•�’�Ž�‡�•�•�•�‘�•�–�‹�� �‹zrade 
�”�ƒ�«�—�•�ƒ�Ž�•�‡���‹�‰�”�‡�����w���ä�����Ž�Œ�—�«�•�‡���ˆ�—�•�•�…�‹�‘�•�ƒ�Ž�•�‘�•�–�‹���’�‘�‰�‘�•�ƒ���‹�‰�”�‡�����‡�•�‰�ä��game engine) su 
proces renderiranja grafike, sustav fizike, detekcije kolizije, sustav za 
reprodukciju zvuka, skriptiranje, animiranje, modeliranje umjetne 
inteligencije i dr. [5]. ���ƒ�•�‘�¯�‡�”�á�� �•�‘�‰�—�©�•�‘�•�–�� �‹�œ�˜�‘�œ�ƒ�� �‹�‰�”�‡�� �•�ƒ�� �˜�‹�æ�‡�� �’�Ž�ƒ�–�ˆ�‘�”�•�‹�� �Œ�‡��
�œ�•�ƒ�«�ƒ�Œ�•�ƒ�� �•�ƒ�”�ƒ�•�–�‡�”�‹�•�–�‹�•�ƒ�� �•�‘�Œ�ƒ�� �•�‘���‡�� �—�˜�‡�Ž�‹�•�‡�� �’�‘�•�‘�©�‹�� �•�‘�†�� �”�ƒ�œ�˜�‘�Œ�ƒ�� �‹�‰�ƒ�”�ƒ�� �œ�ƒ�� �˜�‹�æ�‡��
�’�Ž�ƒ�–�ˆ�‘�”�•�‹�ä�� ���‘�”�‹�æ�–�‡�•�‹�� �ƒ�Ž�ƒ�–�� �œ�ƒ�� �”�ƒ�œ�˜�‘�Œ�� �•�”�‡�‹�”�ƒ�•�‘�‰�� �’�”�‘�–�‘�–�‹�’�ƒ�� �‹�‰�”�‡�� �—�� �‘�˜�‘�•�� �”�ƒ�†�—�� �Œ�‡��
programski alat Unity ���z���ä�� ���•�‹�–�›�� �’�”�—���ƒ���•�‘�‰�—�©�•�‘�•�–���”�ƒ�œ�˜�‘�Œ�ƒ�� �t����i 3D igara kao i 
�‹�‰�ƒ�”�ƒ�� �˜�‹�”�–�—�ƒ�Ž�•�‡�� �‹�� �’�”�‹�Ž�ƒ�‰�‘�¯�‡�•�‡�� �•�–�˜�ƒ�”�•�‘�•�–�‹�ä�� ���•�‘�‰�‹�� �•�ƒ�Ž�‹�� �”�ƒ�œ�˜�‘�Œ�•�‹�� �–�‹�•�‘�˜�‹�� �‘�†�ƒ�„�‹�”�—��
�—�’�”�ƒ�˜�‘���‘�˜�ƒ�Œ���ƒ�Ž�ƒ�–���œ�ƒ���”�ƒ�œ�˜�‘�Œ���•�˜�‘�Œ�‹�Š���”�ƒ�«�—�•�ƒ�Ž�•�‹�Š���‹�‰�ƒ�”�ƒ���ƒ���‹���•�•�‘�‰�‡���’�‘�’�—�Ž�ƒ�”�•�‡���‹�‰�”�‡���•�—��
�‹�œ�”�ƒ�¯�‡�•�‡���’�—�–�‡�•���‘�˜�‘�‰���’�”�‘�‰�”�ƒ�•�•�•�‘�‰���ƒ�Ž�ƒ�–�ƒ�ã�����‡�ƒ�”�–�Š�•�–�‘�•�‡�á�����ƒ�•�–�‡�Ž�ƒ�•�†���t�á�����•�•�ƒ�•�•�‹�•�5�•��
Creed serijal, Deus Ex: The Fall i mnoge druge igre [1]. 
 
U ovom radu kreiran je prototip igre uloga u programskom alatu Unity. Igra 
�—�Ž�‘�‰�ƒ�� �Œ�‡�� ���ƒ�•�”�� �”�ƒ�«�—�•�ƒ�Ž�•�‹�Š�� �‹�‰�ƒ�”�ƒ�� �‰�†�Œ�‡�� �‹�‰�”�ƒ�«�� �‹�•�ƒ�� �—�Ž�‘�‰�—�� �‘�†�”�‡�¯�‡�•�‘�‰�� �Ž�‹�•�ƒ�� �—��
�‹�•�ƒ�‰�‹�•�ƒ�”�•�‘�•�� �•�˜�‹�Œ�‡�–�—�� ���x���ä�� �
�Ž�ƒ�˜�•�‹�� �ƒ�•�’�‡�•�–�‹�� �‘�˜�‘�‰�� ���ƒ�•�”�ƒ�� �•�—�� �„�‘�‰�ƒ�–�ƒ��naracija, 
�•�ƒ�Œ�«�‡�æ�©�‡���’�‘�˜�‡�œ�ƒ�•�ƒ���—�œ���•�Ž�‘���‡�•�‹���•�–�”�—�•�–�—�”�‹�”�ƒ�•�‹���’�”�‘�…�‡�•���†�‘�•�‘�æ�‡�•�Œ�ƒ���‘�†�Ž�—�•�ƒ���•�”�‘�œ���•�‘�Œ�‹��
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�•�‡�� �”�ƒ�œ�˜�‹�Œ�ƒ�� �Ž�‹�•�� �‹�‰�”�ƒ�«�ƒ�ä�� ���•�‘�‰�‡�� �‹�‰�”�‡�� �•�‡�� �–�‡�•�‡�Ž�Œ�‡�� �•�ƒ�� �†�”�—�æ�–�˜�‡�•�‹�•�� �‹�‰�”�ƒ�•�ƒ�� �—�Ž�‘�‰�ƒ�� ���‡�•�‰�ä��
tabletop role-playing games�������y���ä�����‡���‹�‰�”�‡���†�‹�Œ�‡�Ž�‡���•�Ž�‹�«�•�—���–�‡�”�•�‹�•�‘�Ž�‘�‰�‹�Œ�—�á���•�‡�Š�ƒ�•�‹�•�‡��
igre i okol�‹�•�—�ä�� ���ƒ�•�‘�¯�‡�”�� �Œ�‡�†�•�ƒ�� �‘�†�� �•�Ž�Œ�—�«�•�‹�Š�� �•�ƒ�”�ƒ�•�–�‡�”�‹�•�–�‹�•�ƒ�� �Œ�‡�� �‹�•�–�‡�”�ƒ�•�–�‹�˜�ƒ�•�� �‹��
otvoreni svijet (eng. open world���ä�����ƒ�Œ�’�‘�’�—�Ž�ƒ�”�•�‹�Œ�‹���’�‘�†���ƒ�•�”���‘�˜�‘�‰���–�‹�’�ƒ���‹�‰�ƒ�”�ƒ���Œ�‡���‹�‰�”�ƒ��
�—�Ž�‘�‰�ƒ�� �œ�ƒ�� �˜�‹�æ�‡�� �‹�‰�”�ƒ�«�ƒ�� �’�—�–�‡�•�� �‹�•�–�‡�”�•�‡�–�ƒ�� ���‡�•�‰�ä��masive multiplayer online role 
playing game). Primjerice, World of Warcraft je igra tog tipa, stara preko 15 
�‰�‘�†�‹�•�ƒ���ƒ���‹�‰�”�—���‹�‰�”�ƒ���‹���†�ƒ�Ž�Œ�‡���‘�•�‘���’�‡�–���•�‹�Ž�‹�Œ�—�•�ƒ���‹�‰�”�ƒ�«�ƒ�����t���ä 
 
���—�«�‡�Ž�Œ�‡���•�”�‡�‹�”�ƒ�•�‡���‹�‰�”�‡ 
 
���‘�†���‹�‰�ƒ�”�ƒ���—�Ž�‘�‰�ƒ�á���’�”�‹�•�ƒ�œ���•�ƒ�”�ƒ�•�–�‡�”�‹�•�–�‹�•�ƒ���‹�‰�”�ƒ�«�ƒ���Œ�‡���‹�œ�—�œ�‡�–�•�‘���„�‹�–�ƒ�•���ƒ�•�’�‡�•�–���‹�‰�”�‡�ä�����‘�†��
�•�•�‘�‰�‹�Š���‹�‰�ƒ�”�ƒ���‘�˜�‘�‰���–�‹�’�ƒ���•�‡���•�ƒ���•�—�«�‡�Ž�Œ�—���•�ƒ�Ž�ƒ�œ�‹���Œ�ƒ�•�‘�� �’�—�•�‘ �‹�•�ˆ�‘�”�•�ƒ�…�‹�Œ�ƒ���•�‘�Œ�‡���‹�‰�”�ƒ�«�—��
�‰�‘�˜�‘�”�‡�� �‘�� �•�Œ�‡�‰�‘�˜�‘�•�� �–�”�‡�•�—�–�•�‘�•�� �•�–�ƒ�•�Œ�—�� �•�ƒ�’�”�‡�–�•�ƒ�� �Ž�‹�•�ƒ�ä�� ���ƒ�Œ�«�‡�æ�©�‡�� �•�ƒ�”�ƒ�•�–�‡�”�‹�•�–�‹�•�‡��
�•�‘�Œ�‡�� �•�—�� �’�”�‹�•�ƒ�œ�ƒ�•�‡�� �•�—�� ���‹�˜�‘�–�‹�� �‹�‰�”�ƒ�«�ƒ�á�� �ƒ�•�–�‹�˜�•�‡�� �•�‹�•�‹�Œ�‡�á�� �‹�•�ˆ�‘�”�•�ƒ�…�‹�Œ�ƒ�� �‘�� �‘�’�”�‡�•�‹�á�� �˜�”�•�–�‹��
�‘�”�—���Œ�ƒ���•�‘�Œ�‡���Œ�‡���ƒ�•�–�‹�˜�•�‘���‹���•�Ž�ä�������•�”�‡�‹�”�ƒ�•�‘�Œ���‹�‰�”�‹���•�—�«�‡�Ž�Œ�‡���Œ�‡���”�ƒ�¯�‡�•�‘���’�‘���—�œ�‘�”�—���•�ƒ���•�‡�æ�–�‘��
modernije igre gdje se primjenjuje princip minimalizma stoga se na 
�•�‘�”�‹�•�•�‹�«�•�‘�•�� �•�—�«�‡�Ž�Œ�—�� �•�ƒ�Ž�ƒ�œ�‹�� �•�ƒ�•�‘�� �‘�•�ƒ�Œ�� �•�ƒ�Œ�„�‹�–�•�‹�Œ�‹�� �’�‘�†�ƒ�–�ƒ�•�� �ƒ�� �–�‘�� �•�—�� ���‹�˜�‘�–�‹�� �‹�‰�”�ƒ�«�ƒ�ä��
���˜�‡���‘�•�–�ƒ�Ž�‡���„�‹�–�•�‡���‹�•�ˆ�‘�”�•�ƒ�…�‹�Œ�‡���‘�� �‹�‰�”�‹�� �‹�� �‘�� �Ž�‹�•�—���‹�‰�”�ƒ�«�ƒ���•�‡���•�ƒ�Ž�ƒ�œ�‡���—���‹�œ�„�‘�”�•�‹�•�—���•�‘�Œ�‹���•�‡��
�•�‘���‡���’�”�‹�•�ƒ�œ�ƒ�–�‹���—���•�˜�ƒ�•�‘�• �–�”�‡�•�—�–�•�—�ä�����—�«�‡�Ž�Œ�‡���‹�‰�”�‡���•�‡���—���’�”�‘�‰�”�ƒ�•�•�•�‘�•���ƒ�Ž�ƒ�–�—�����•�‹�–�›��
implementira putem objekta tipa Canvas. Canvas �‘�„�Œ�‡�•�–�� �•�‡�� �—�� �‹�‰�”�‹�� �—�«�‹�–�ƒ�˜�ƒ�� �•�ƒ�‘��
dvodimenzionalna slika i postavlja se kao sloj iznad ostalih elemenata igre. 
 

 
Slika br. 1: Kadar iz kreirane igre 

 
Mehanike �‹�‰�”�ƒ�«�ƒ 
 
���� �‘�˜�‘�•�� �”�ƒ�†�—�� �ˆ�‘�•�—�•�� �Œ�‡�� �•�ƒ�� �‹�•�’�Ž�‡�•�‡�•�–�ƒ�…�‹�Œ�‹�� �‘�•�•�‘�˜�•�‹�Š�� �•�‡�Š�ƒ�•�‹�•�ƒ�� �‹�‰�”�ƒ�«�ƒ�ä�� ���”�‡�‹�”�ƒ�•�ƒ��
�‹�‰�”�ƒ�� �Œ�‡�� �–�”�‘�†�‹�•�‡�•�œ�‹�‘�•�ƒ�Ž�•�‘�‰�� �–�‹�’�ƒ�� �–�‡�� �•�—�� �‘�•�•�‘�˜�•�‡�� �•�‡�Š�ƒ�•�‹�•�‡�� �‹�‰�”�ƒ�«�ƒ�� �•�Œ�‡�‰�‘�˜�‘��
kretanje te interakcija s okolinom i drugim likovima u igri (eng. non-playable 
character���ä�����•�•�‘�˜�•�‡���•�ƒ�”�ƒ�•�–�‡�”�‹�•�–�‹�•�‡���‹�‰�”�ƒ�«�ƒ���•�—���–�‹�’�‹�«�•�‡���•�ƒ�”�ƒ�•�–�‡�”�‹�•�–�‹�•�‡���œ�ƒ���‘�˜�ƒ�Œ�����ƒ�•�”��
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�‹�‰�ƒ�”�ƒ�ã�����‹�˜�‘�–�‹���‹�‰�”�ƒ�«�ƒ�á���•�Œ�‡�‰�‘�˜�ƒ���•�•�ƒ�‰�ƒ�á���Œ�ƒ�«�‹�•�ƒ���‹���‘�’�”�‡�•�ƒ���•�‘�Œ�—���•�‘�•�‹�ä�����‡���•�ƒ�”�ƒ�•�–�‡�”�‹�•�–�‹�•�‡��
�‘�†�”�‡�¯�—�Œ�—���•�‘�Ž�‹�•�‘���—�•�—�’�•�‘���æ�–�‡�–�‡���‹�‰�”�ƒ�«���•�‘���‡���’�”�‹�•�‹�–�‹���ƒ���–�ƒ�•�‘�¯�‡�”���‹���•�‘�Ž�‹�«�‹�•�—���æ�–�‡�–�‡���•�‘�Œ�—��
on nanosi svojim proti�˜�•�‹�…�‹�•�ƒ�ä�����Ž�ƒ�•�‹�«�•�‘�á���’�‘�˜�‡�©�ƒ�•�Œ�‡�•���‹�•�•�—�•�–�˜�ƒ���‹���•�ƒ�„�ƒ�˜�‘�•���„�‘�Ž�Œ�‡��
�‘�’�”�‡�•�‡���‹�‰�”�ƒ�«�—���”�ƒ�•�–�—���•�‘�‰�—�©�•�‘�•�–�‹���’�”�‡���‹�˜�Ž�Œ�ƒ�˜�ƒ�•�Œ�ƒ���‹���„�‘�”�„�‡�ä 
 
���ƒ�‘�� �‹�� �•�‘�†�� �˜�‡�Ž�‹�•�‡�� �˜�‡�©�‹�•�‡�� �‹�‰�ƒ�”�ƒ�� �‘�˜�‘�‰�� �–�‹�’�ƒ�á�� �‹�‰�”�ƒ�«�� �•�ƒ�� �’�‘�«�‡�–�•�—�� �•�‡�•�ƒ�� �‘�”�—���Œ�‡�� �•�‹�–�‹��
�†�‘�†�ƒ�–�•�—�� �‘�’�”�‡�•�—�� �˜�‡�©�� �•�”�‘�œ�� �•�ƒ�’�”�‡�†�ƒ�•�� �—�� �‹�‰�”�‹�� �‹�‰�”�ƒ�«�—�� �•�‡�� �‘�•�‘�‰�—�©�—�Œ�‡�� �’�”�‹�•�—�’�Ž�Œ�ƒ�•je 
�‘�’�”�‡�•�‡�� �‹�� �‘�”�—���Œ�ƒ�ä�� ���ƒ�� �’�‘�«�‡�–�•�—�� �‹�‰�”�‡�� �‹�‰�”�ƒ�«�� �•�‡�� �•�‘���‡�� �•�”�‡�–�ƒ�–�‹�� �•�”�‘�œ�� �•�”�‡�‹�”�ƒ�•�‹�� �•�˜�‹�Œ�‡�–�� �‹��
�˜�”�æ�‹�–�‹�� �‘�•�•�‘�˜�•�—�� �‹�•�–�‡�”�ƒ�•�…�‹�Œ�—�� �•�� �‘�•�‘�Ž�‹�•�‘�•�� �‹�� �†�”�—�‰�‹�•�� �Ž�‹�•�‘�˜�‹�•�ƒ�ä�� ���� �‹�•�–�‡�”�ƒ�•�…�‹�Œ�‹�� �•��
�‘�„�Œ�‡�•�–�‹�•�ƒ���—���‹�‰�”�‹���‹�‰�”�ƒ�«���•�‘���‡���’�”�‘�•�ƒ�©�‹���‘�’�”�‡�•�—���‹���•�ƒ�’�‹�–�•�‡���œ�ƒ���”�‡�‰�‡�•�‡�”�ƒ�…�‹�Œ�—�����‹�˜�‘�–�ƒ�ä������
�‘�†�”�‡�¯�‡�•�‘�•�� �–�”�‡�•�—�–�•�—�� �‹�‰�”�‡�á�� �‹�‰�”�ƒ�«�—�� �—�� �’�‘�•�Œ�‡�†�� �†�‘�Ž�ƒ�œ�‹�� �‘�•�Ž�‘�’�� �‹�� �‘�”�—���Œ�‡�ã�� �æ�–�‹�–�� �‹�� �•�ƒ�«�� �–�‡��
�•�ƒ�•�‘�•���–�‘�‰���–�”�‡�•�—�–�•�ƒ���•�‘���‡���•�ƒ�’�ƒ�†�ƒ�–�‹���’�”�‘�–�‹�˜�•�‹�•�‡�ä 
 
���ƒ�•�‘�� �„�‹�� �•�‡�� �•�‘�‰�Ž�ƒ���˜�”�æ�‹�–�‹�� �‹�•�–�‡�”�ƒ�•�…�‹�Œ�ƒ�� �•�� �‘�•�‘�Ž�‹�•�‘�•�á�� �’�‘�–�”�‡�„�•�‘�� �Œ�‡�� �’�”�‘�˜�Œ�‡�”�‹�–�‹�� �•�ƒ�Ž�ƒ�œ�‹�� �Ž�‹��
�•�‡�� �‹�‰�”�ƒ�«�� �•�ƒ�� �•�‹�•�‹�•�ƒ�Ž�•�‘�� �†�‘�œ�˜�‘�Ž�Œ�‡�•�‘�Œ�� �—�†�ƒ�Ž�Œ�‡�•�‘�•�–�‹�� �œ�ƒ�� �‹�•�–�‡�”�ƒ�•�…�‹�Œ�—�� �•�� �‘�†�”�‡�¯�‡�•�‹�•��
o�„�Œ�‡�•�–�‘�•�ä�� ���•�‘�� �•�‡�� �‹�‰�”�ƒ�«�� �•�ƒ�Ž�ƒ�œ�‹�� �•�ƒ�� �ƒ�†�‡�•�˜�ƒ�–�•�‘�Œ�� �—�†�ƒ�Ž�Œ�‡�•�‘�•�–�‹�á�� �‹�•�’�‹�•�—�Œ�‡�� �•�‡��
�‘�†�‰�‘�˜�ƒ�”�ƒ�Œ�—�©�ƒ�� �’�‘�”�—�•�ƒ�ä�� ���� �˜�ƒ�”�‹�Œ�ƒ�„�Ž�—��myDistance �•�‡�� �—�’�‹�•�—�Œ�‡�� �—�†�ƒ�Ž�Œ�‡�•�‘�•�–�� �‹�œ�•�‡�¯�—��
�‹�‰�”�ƒ�«�ƒ�� �‹�� �‘�„�Œ�‡�•�–�ƒ�� �•�� �•�‘�Œ�‹�•�� �•�‡�� ���‡�Ž�‹�� �˜�”�æ�‹�–�‹�� �‹�•�–�‡�”�ƒ�•�…�‹�Œ�ƒ�ä�� ���ƒ�•�‘�•�� �’�”�‘�˜�Œ�‡�”�‡�� �Œ�‡�� �Ž�‹�� �–�ƒ��
udaljenost manja od zadane udaljenosti�á���’�”�‹�•�ƒ�œ�—�Œ�‡���•�‡���–�‡�•�•�–���•�ƒ���‡�•�”�ƒ�•�—���–�‡���•�‡���˜�”�æ�‹��
�”�ƒ�†�•�Œ�ƒ���•�ƒ���’�”�‹�–�‹�•�ƒ�•���‘�†�‰�‘�˜�ƒ�”�ƒ�Œ�—�©�‡���—�Ž�ƒ�œ�•�‡���•�‘�•�–�”�‘�Ž�‡�ä 
 
myDistance = Vector3.Distance(portal.transform.position, 
playerObject.transform.position); 
      if (myDistance < 3) 
      { 
          onScreenText.GetComponent<Text>().text = "[E]  Interract" ; 
          if (Input .GetButtonDown("Use"))  
          { 
              //Sample code 
          } 
 
���Ž�Œ�—�«�ƒ�•�� �ƒ�•�’�‡�•�–�� �•�‘�†�� �˜�‡�©�‹�•�‡�� �”�ƒ�«�—�•�ƒ�Ž�•�‹�Š�� �‹�‰�ƒ�”�ƒ�� �Œ�‡�� �„�‘�”�„�‡�•�ƒ�� �‹�•�–�‡�”�ƒ�•�…�‹�Œ�ƒ�ä�� ���� �„�‘�”�„�‹�� �•��
�†�”�—�‰�‹�•�� �Ž�‹�•�‘�˜�‹�•�ƒ�� �‹�‰�”�ƒ�«�� �•�‘���‡�� �‹�œ�‰�—�„�‹�–�‹�� �‘�†�”�‡�¯�‡�•�—�� �•�‘�Ž�‹�«�‹�•�—�� �œ�†�”�ƒ�˜�Ž�Œ�ƒ�ä�� ���•�‘�� �•�‘�Ž�‹�«�‹�•�ƒ��
���‹�˜�‘�–�•�‹�Š���„�‘�†�‘�˜�ƒ���’�ƒ�†�•�‡���•�ƒ���•�—�Ž�—�á���‹�‰�”�ƒ�«���Œ�‡���‹�œ�‰�—�„�‹�‘���‹�‰�”�—�ä�����˜�ƒ���Ž�‘�‰�‹�•�ƒ���•�‡���•�‘���‡���˜�‹�†�Œ�‡�–�‹��
u kodu ispod: funkcija setHealth() �•�‡�� �’�‘�œ�‹�˜�ƒ�� �’�”�‹�Ž�‹�•�‘�•�� �’�”�‘�•�Œ�‡�•�‡�� ���‹�˜�‘�–�•�‹�Š��
�„�‘�†�‘�˜�ƒ�� �‹�‰�”�ƒ�«�ƒ�ä�� �	�—�•�•�…�‹�Œ�ƒ�� �’�”�‹�•�ƒ�� �†�˜�ƒ�� �’�ƒ�”�ƒ�•�‡�–�”�ƒ�ã��healthModifier i type. Prvi 
�’�ƒ�”�ƒ�•�‡�–�ƒ�”�� �†�‡�ˆ�‹�•�‹�”�ƒ�� �•�‘�Ž�‹�«�‹�•�—�� �œ�†�”�ƒ�˜�•�–�˜�‡�•�‹�Š�� �„�‘�†�‘�˜�ƒ�� �•�‘�Œ�ƒ�� �•�‡�� �•�‹�Œ�‡�•�Œ�ƒ�� �†�‘�•�� �†�”�—�‰�‹��
�’�ƒ�”�ƒ�•�‡�–�ƒ�”�� �‘�†�”�‡�¯�—�Œ�‡�� �”�ƒ�†�‹�� �Ž�‹�� �•�‡�� �‘�� �‘�†�—�œ�‹�•�ƒ�•�Œ�—�� �‹�Ž�‹�� �†�‘�†�ƒ�˜�ƒ�•�Œ�—�� ��ivotnih bodova. 
���ƒ�•�‘�•�� �•�‘�†�‹�ˆ�‹�•�ƒ�…�‹�Œ�‡�� �’�‘�–�”�‡�„�•�‘�� �Œ�‡�� �’�”�‘�˜�Œ�‡�”�‹�–�‹�� �Œ�‡�� �Ž�‹�� �•�‘�Ž�‹�«�‹�•�ƒ�� ���‹�˜�‘�–�•�‹�Š�� �„�‘�†�‘�˜�ƒ�� �’�ƒ�Ž�ƒ��
ispod nule. Ako jest, igra je gotova. Metoda healthBar.fillAmount �•�Ž�—���‹��
�ƒ���—�”�‹�”�ƒ�•�Œ�—���‹�•�ˆ�‘�”�•�ƒ�…�‹�Œ�‡���‘�����‹�˜�‘�–�•�‹�•���„�‘�†�‘�˜�‹�•�ƒ���•�ƒ���•�—�«�‡�Ž�Œ�—���‹�‰�”�‡�ä 
 
public void setHealth(int  healthModifier, int  type) 
    { 
        if (healthModifier != 0) { 
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            if (type == 0) { 
                if (health + healthModifier < maxHealth) 
                {health += healthModifier;}  

else{health = maxHealth;} 
            } else {health -= healthModifier;}  
            if (health >= 0) { 
                healthPercent = (float)health / ( float)100; 
                healthBar.fillAmount = healthPercent; 

} 
            if (health <= 0) { 
                healthBar.fillAmount = 0; 
                endGame(); 
 
Upravljanje kamerom  
 
���‡�Š�ƒ�•�‹�•�ƒ�� �•�”�‡�–�ƒ�•�Œ�ƒ�� �‹�‰�”�ƒ�«�ƒ�� �•�‡�� �†�‹�”�‡�•�–�•�‘�� �˜�‡���‡�� �—�œ�� �•�”�‡�–�ƒ�•�Œ�‡�� �•�ƒ�•�‡�”�‡�� �’�—�–�‡�•�� �•�‘�Œ�‡��
�‹�‰�”�ƒ�«�� �‹�‰�”�ƒ�� �‹�‰�”�—�ä�� ���‘�„�”�‘�� �’�‘�œ�‹�…�‹�‘�•�‹�”�ƒ�•�Œ�‡�� �•�ƒ�•�‡�”�‡�� �Œ�‡�� �•�Ž�Œ�—�«�ƒ�•�� �ƒ�•�’�‡�•�–�� �•�ƒ�� �•�‘�Œ�‹�� �–�”�‡�„�ƒ��
�‘�„�”�ƒ�–�‹�–�‹�� �’�‘�œ�‘�”�•�‘�•�–�� �Œ�‡�”�� �ƒ�•�‘�� �•�‡�� �•�ƒ�•�‡�”�ƒ�� �•�‡�� �’�‘�•�ƒ�æ�ƒ�� �•�ƒ�� ���‡�Ž�Œ�‡�•�‹���•�ƒ�«�‹�•�� �–�‘�� �•�‘���‡��
�—�˜�‡�Ž�‹�•�‡���’�‘�•�˜�ƒ�”�‹�–�‹���‹�•�•�—�•�–�˜�‘���‹�‰�”�ƒ�•�Œ�ƒ���‹�‰�”�‡�ä�����ƒ�•�‡�”�ƒ���—���•�”�‡�‹�”�ƒ�•�‘�Œ���‹�‰�”�‹���’�”�ƒ�–�‹���Ž�‹�•���‹�‰�”�ƒ�«�ƒ��
�–�‡�� �‹�•�ƒ�� �’�ƒ�”�ƒ�•�‡�–�”�‹�� �˜�‹�•�‹�•�‡�� �‹�� �—�†�ƒ�Ž�Œ�‡�•�‘�•�–�‹�� �•�‘�Œ�‹�� �•�‡�� �†�‹�•�ƒ�•�‹�«�•�‹�� �•�‹�Œ�‡�•�Œ�ƒ�Œ�—�á�� �‘�˜�‹�•�•�‘�� �‘��
�•�…�‡�•�‹�ä�� ���ƒ�•�‘�¯�‡�”�á�� �’�‘�•�–�‘�Œ�‹�� �‹�� �‘�’�…�‹�Œ�ƒ�� �•�ƒ�•�—�ƒ�Ž�•�‘�‰�� �”�‘�–�‹�”�ƒ�•�Œ�ƒ�� �•�ƒ�•�‡�”�‡�� �’�—�–�‡�•�� �†�‡�•�•�‘�‰��
�•�Ž�‹�•�ƒ���•�‹�æ�ƒ�ä ���ƒ�†�ƒ���‹�‰�”�ƒ�«���’�‘�•�‹�«�‡���•�‹�æ���–�‡���‹�•�–�‘�†�‘�„�•�‘���†�”���‹���†�‡�•�•�—���–�‹�’�•�—���•�‹�æ�ƒ���•�ƒ�•�‡�”�ƒ��
�•�‡�� �”�‘�–�‹�”�ƒ�� �—�� �•�•�Ž�ƒ�†�—�� �•�� �’�‘�•�ƒ�•�‘�•�� �•�‹�æ�ƒ�ä�� ���‘�«�ƒ�•�� �•�—�–�� �”�‘�–�ƒ�…�‹�Œ�‡�� �”�ƒ�«�—�•�ƒ�� �•�‡�� �’�‘�•�‘�©�—��
Quaternion.Euler funkcije. 
 
if (camButtonDown) 
   { 
     x += Input .GetAxis("Mouse X") * xSpeed * 0.02f; 
     y += Input .GetAxis("Mouse Y") * ySpeed * 0.02f; 
     y = Mathf.Clamp(y, -50.0f, 30.964f); 
     Quaternion rotation = Quaternion.Euler(30.964f - y, x, 0); 
     Vector3 position = rotation * new Vector3(0.0f, 0.0f, -walkDistance - 0.8f) + 
target.position; 
      _myTransform.rotation = rotation; 
      _myTransform.position = position; 
    } 
 
���”�‡�–�ƒ�•�Œ�‡���‹���ƒ�•�‹�•�‹�”�ƒ�•�Œ�‡���‹�‰�”�ƒ�«�ƒ 
 
���ƒ�‘���æ�–�‘���Œ�‡���”�‡�«�‡�•�‘�á���•�ƒ�•�‡�”�ƒ���‹���•�”�‡�–�ƒ�•�Œ�‡���Ž�‹�•�ƒ���•�—���—�•�•�‘���’�‘�˜�‡�œ�ƒ�•�‹�ä�����ƒ���‹�•�’�Ž�‡�•�‡�•�–�ƒ�…�‹�Œ�—��
�•�”�‡�–�ƒ�•�Œ�ƒ���•�‘�”�‹�æ�–�‡�•���Œ�‡��Unity Standars Asset paket u kojem se nalazi kontroler za 
kretanje i animiranje lika. Dodavanjem animacija i parametrizacijom tog 
�•�‘�•�–�”�‘�Ž�‡�”�ƒ�� �•�ƒ�•�Œ�‡�æ�–�ƒ�Œ�—�� �•�‡�� ���‡�Ž�Œ�‡�•�‡�� �•�ƒ�”�ƒ�•�–�‡�”�‹�•�–�‹�•�ƒ�� �‹�œ�‰�Ž�‡�†�ƒ�� �‹�� �•�‘�‰�—�©�•�‘�•�–�‹�� �•�”�‡�–�ƒ�•�Œ�ƒ��
�Ž�‹�•�ƒ�� �‹�‰�”�ƒ�«�ƒ�ä�� ���‘�•�‡�•�ƒ�†�� �Œ�‡�� �’�‘�–�”�‡�„�•�‘�� �•�‹�Œ�‡�•�Œ�ƒ�–�‹�� �’�ƒ�”�ƒ�•�‡�–�”�‡�� �•�”�‡�–�ƒ�•�Œ�ƒ�� �‘�˜�‹�•�•�‘ o 
�•�‹�–�—�ƒ�…�‹�Œ�‹�ä�� ���‘�†�‡�Ž�� �‹�‰�”�ƒ�«�ƒ�� �•�‡�� �–�ƒ�•�‘�¯�‡�”�� �•�‹�Œ�‡�•�Œ�ƒ�� �‘�˜�‹�•�•�‘�� �‘�� �•�Œ�‡�‰�‘�˜�‘�Œ�� �‘�’�”�‡�•�‹�� �‹�� �‘�”�—���Œ�—��
kojeg posjeduje. 



�5 �$ �ý �8 �1 �$ �/ �1 �( �� �, �* �5 �( �� �� �� ��9  1 4 7  

�e�–�‘�� �•�‡�� �ƒ�•�‹�•�‹�”�ƒ�•�Œ�ƒ�� �–�‹�«�‡�á�� �’�‘�–�”�‡�„�•�‘�� �Œ�‡�� �‘�†�”�‡�†�‹�–�‹�� �•�‘�Œ�‡�� �•�˜�‡�� �’�‘�•�”�‡�–�‡�� �‹�‰�”�ƒ�«�� �‹�•�ƒ�� �•�ƒ��
�”�ƒ�•�’�‘�Ž�ƒ�‰�ƒ�•�Œ�—���–�‡���—�˜�Œ�‡�–�‡���–�”�ƒ�•�œ�‹�…�‹�Œ�‡���‹�œ���Œ�‡�†�•�‘�‰���•�–�ƒ�•�Œ�ƒ���—���†�”�—�‰�‘�ä�����‰�”�ƒ�«���‹�•�ƒ���–�”�‹���‘�•�•�‘�˜�•�ƒ��
�•�–�ƒ�•�Œ�ƒ�ã�� �•�–�ƒ�•�Œ�‡�� �•�‹�”�‘�˜�ƒ�•�Œ�ƒ�á�� �•�–�ƒ�•�Œ�‡�� �•�”�‡�–�ƒ�•�Œ�ƒ�� �‹�� �•�–�ƒ�•�Œ�‡�� �•�ƒ�’�ƒ�†�ƒ�•�Œ�ƒ�� �‘�”�—���Œ�‡�•�ä�� ���—�–�‡�•��
�•�‡�•�‘�Ž�‹�•�‘�� �˜�ƒ�”�‹�Œ�ƒ�„�Ž�‹�� �•�‡�� �–�‡�•�–�‹�”�ƒ�� �•�–�ƒ�•�Œ�‡�� �‹�‰�”�ƒ�«�ƒ�� �‹�� �•�ƒ�� �–�‡�•�‡�Ž�Œ�—�� �–�‘�‰�ƒ�� �•�‡�� �‹�œ�˜�‘�†�‡�� ���‡�Ž�Œ�‡�•�‡��
animacije. 
 

 
���Ž�‹�•�ƒ���„�”�ä���x�ã�����‘�•�–�”�‘�Ž�‡�”���œ�ƒ���ƒ�•�‹�•�‹�”�ƒ�•�Œ�‡���Ž�‹�•�ƒ���‹�‰�”�ƒ�«�ƒ 

 
Prilikom dizajna igre, postoji mnogo �†�‡�–�ƒ�Ž�Œ�ƒ���•�‘�Œ�‡���Œ�‡���’�‘�–�”�‡�„�•�‘���†�‡�ˆ�‹�•�‹�”�ƒ�–�‹�ä���e�–�‘���•�‡��
�•�”�‡�–�ƒ�•�Œ�ƒ���–�‹�«�‡�á���’�”�‹�•�Œ�‡�”�‹�…�‡�á���•�‘���‡���Ž�‹�� �•�‡���‹�‰�”�ƒ�«���•�”�‡�–�ƒ�–�‹�� �‹�� �•�ƒ�’�ƒ�†�ƒ�–�‹�� �—���‹�•�–�‘�� �˜�”�‹�Œ�‡�•�‡�á���æ�–�‘��
�•�‡���†�‡�æ�ƒ�˜�ƒ���ƒ�•�‘���‹�‰�”�ƒ�«���–�”�«�‹���’�ƒ���’�”�‹�–�‹�•�•�‡���–�‹�’�•�—���œ�ƒ���•�ƒ�’�ƒ�†���‹���•�Ž�ä�������•�”�‡�‹�”�ƒ�•�‘�Œ���‹�‰�”�‹���‹�‰�”�ƒ�«���•�‡��
�•�‘���‡���•�ƒ�’�ƒ�†�ƒ�–�‹���‹���–�”�«�ƒ�–�‹���—���‹�•�–�‘���˜�”�‹�Œ�‡�•�‡�ä�� 
 
else if (anim.GetBool("attacking") == false) 
{ 
    anim.SetBool("running" , true); 
    anim.SetInteger("condition" , 1); 
    moveDir = new Vector3(0, 0, 1); 
    moveDir *= speed; 
    moveDir = transform.TransformDirection(moveDir); 
} 
 
Inventar  
 
Inventar (engl. Inventory�����Œ�‡���•�Œ�‡�•�–�‘���‰�†�Œ�‡���‹�‰�”�ƒ�«���’�‘�•�’�”�‡�•�ƒ���‘�„�Œ�‡�•�–�‡���•�‘�Œ�‡���’�”�‘�•�ƒ�Ž�ƒ�œ�‹��
�–�‹�Œ�‡�•�‘�•�� �‹�‰�”�‡�ã�� �‘�’�”�‡�•�—�á�� �•�ƒ�’�‹�–�•�‡�á�� �‘�”�—���Œ�ƒ�� �‹�� �†�”�—�‰�‡�� �‡�Ž�‡�•�‡�•�–�‡�ä�� ���•�˜�‡�•�–�ƒ�”�� �Œ�‡��
�•�‡�‹�œ�‘�•�–�ƒ�˜�•�ƒ�� �ˆ�—�•�•�…�‹�‘�•�ƒ�Ž�•�‘�•�–�� �•�˜�ƒ�•�‡�� �‹�‰�”�‡�� �—�Ž�‘�‰�ƒ�� �‹�� �’�”�‡�†�•�–�ƒ�˜�Ž�Œ�ƒ�� �•�—�æ�–�‹�•�•�•�‹�� �†�‹�‘�� �‘�˜�‘�‰��
���ƒ�•�”�ƒ�ä�� ���˜�ƒ�•�‹�� �‘�„�Œ�‡�•�–�� �•�‘�Œ�‹�� �•�‡�� �•�‘���‡�� �’�‘�•�—�’�‹�–�‹�� �Œ�‡�� �‘�„jekt klase Item dok je svako 
mjesto u inventaru objekt klase InventorySlot. Osnovne funkcionalnosti 
�‹�•�˜�‡�•�–�ƒ�”�ƒ���•�—���†�‘�†�ƒ�˜�ƒ�•�Œ�‡�á���•�‘�”�‹�æ�–�‡�•�Œ�‡���‹���—�œ�‹�•�ƒ�•�Œ�‡���•�–�˜�ƒ�”�‹�ä 
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public void AddItem (Item newItem)  
{ 
 item = newItem; 
 icon.sprite = item.icon; 
 icon.enable = true; 
 removeButton.interactable = true; 
} 
 
���ƒ�•�Ž�Œ�—�«�ƒ�• 
 
���•�‹�–�›�� �•�ƒ�‘�� �”�ƒ�œ�˜�‘�Œ�•�‹�� �ƒ�Ž�ƒ�–�� �•�—�†�‹�� �„�”�‘�Œ�•�‡�� �•�‘�‰�—�©�•�‘�•�–�‹�� �œ�ƒ�� �‹�œ�”�ƒ�†�—�� �•�˜�ƒ�Ž�‹�–�‡�–�•�‹�Š�� �t���� �‹�� �u����
�‹�‰�ƒ�”�ƒ�ä�� ���ƒ�•�‘�¯�‡�”�� �Œ�‡�� �˜�”�Ž�‘�� �’�‘�‰�‘�†�ƒ�•�� �ƒ�Ž�ƒ�–�� �œ�ƒ�� �—�«�‡�•�Œ�‡�� �Œ�‡�”�� �’�‘�•�–�‘�Œ�‹�� �•�•�‘�‰�‘�� �•�ƒ�–�‡�”�‹�Œ�ƒ�Ž�ƒ�� �œ�ƒ��
�—�«�‡�•�Œ�‡�� �—�� �‘�„�Ž�‹�•�—�� �†�‘�•�—�•�‡�•�–�ƒ�…�‹�Œ�‡�á�� �’�‘�†�—�•�ƒ�� �‹�� �˜�‹�†�‡�‘���’�‘�†�—�•�ƒ�ä�� ���•�‹�–�›�� �†�‘�•�–�ƒ�� �‘�Ž�ƒ�•�æ�ƒ�˜�ƒ��
�’�”�‘�…�‡�•�� �‹�œ�”�ƒ�†�‡�� �”�ƒ�«�—�•�ƒ�Ž�•�‡�� �‹�‰�”�‡�� �Œ�‡�”�� �•�—�� �•�•�‘�‰�‡�� �ˆ�—�•�•�…�‹�‘�•�ƒ�Ž�•�‘�•�–�‹�� �ƒ�—�–�‘�•�ƒ�–�‹�œ�‹�”�ƒ�•�‡�� �‹�Ž�‹��
�•�‡�� �•�‘�‰�—�� �”�‡�ƒ�Ž�‹�œ�‹�”�ƒ�–�‹�� �•�”�‘�œ�� �”�ƒ�œ�•�ƒ�� �‰�”�ƒ�ˆ�‹�«�•�ƒ�� �•�—�«�‡�Ž�Œ�ƒ�ä�� ���� �‘�˜�‘�•�� �”�ƒ�†�—�� �•�—�� �‘�’�‹�•�ƒ�•�‡��
osnovne mehanike igre uloga koje predstavljaju osnovu na kojoj se mogu 
nadogra�¯�‹�˜�ƒ�–�‹���†�‘�†�ƒ�–�•�‡���•�‡�Š�ƒ�•�‹�•�‡�ä 
 

Reference 
 

[1]  Soomla: Top 10 Unity Games Ever Made. (10. rujna 2019.) Dostupno na: 
https://blog.soomla.com/2015/01/top -10-unity-games-ever-made.html 

[2]  Statista: stimated number of World of Warcraft subscribers from 2015 to 
2023 (in mil lions). (10. rujna 2019.). Dostupno na: 
https://www.statista.com/statistics/276601/number -of-world -of-
warcraft-subscribers-by-quarter/  

[3]  Unity: Animation controller. (10. rujna 2019.). Dostupno na: 
https://docs.unity3d.com/Manual/class -AnimatorController.html 

[4]  Unity: Post-processing overview. (10. rujna 2019.). Dostupno na: 
https://docs.unity3d.com/Manual/PostProcessingOverview.html 

[5]  Wikipedia: Game engine. (10. rujna 2019.). Dostupno na: 
https://en.wikipedia.org/wiki/Game_engine  

[6]  Wikipedia: Role-playing game. (10. rujna 2019.). Dostupno na: 
https://en.wikipedia.org/wiki/Role -playing_game 

[7]  Wikipedia: Role-playing video game. (10. rujna 2019.). Dostupno na: 
https://en.wikipedia.org/wiki/Role -playing_video_game 

[8]  Wikipedia: Unity. (10. rujna 2019.). Dostupno na: 
https://en.wikipedia.org/wiki/Unity_(game_engine)  

 
  



�5 �$ �ý �8 �1 �$ �/ �1 �( �� �, �* �5 �( �� �� �� ��9  1 4 9  

Izrada inkrementalne igre za Android operacijski 
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(eng. Incremental���� �–�‹�’�ƒ�� �–�‡�� �©�‡�� �„�‹�–�‹�� �‘�„�Œ�ƒ�æ�•�Œ�‡�•�ƒ�� �•�Œ�‡�•�ƒ�� �‹�•�’�Ž�‡�•�‡�•�–�ƒ�…�‹�Œ�ƒ�� �—��
programskom alatu Unity. Glavna karakte�”�‹�•�–�‹�•�ƒ���‘�˜�‘�‰�����ƒ�•�”�ƒ���Œ�‡���‹�•�’�Ž�‡�•�‡�•�–�ƒ�…�‹�Œ�ƒ��
�„�‡�•�•�‘�•�ƒ�«�•�‘�‰���„�”�‘�Œ�ƒ�� �”�ƒ�œ�‹�•�ƒ�� �’�‘�•�‘�©�—���ˆ�‘�”�•�—�Ž�ƒ�� �•�‘�Œ�‡�� �’�‘�•�–�‡�’�‡�•�‘�� �’�‘�˜�‡�©�ƒ�˜�ƒ�Œ�—���–�‡���‹�•�—��
�‹�‰�”�‡�ä�����”�‡�‹�”�ƒ�•�‹���’�”�‘�–�‘�–�‹�’���‹�‰�”�‡���•�ƒ�†�”���‹���–�‹�’�‹�«�•�‡���•�‡�Š�ƒ�•�‹�•�‡���‘�˜�‘�‰�����ƒ�•�”�ƒ�ä 
 
���Ž�Œ�—�«�•�‡�� �”�‹�Œ�‡�«�‹�ã�� �”�ƒ�«�—�•�ƒ�Ž�•�ƒ�� �‹�‰�”�ƒ�á�� �‹�•�•�”�‡�•�‡�•�–�ƒ�Ž�•�ƒ�� �‹�‰�”�ƒ�á�� �•�‘�„�‹�Ž�•�ƒ�� �‹�‰�”�ƒ�á�� ���•�‹�–�›�á��
Android, C#, programiranje, algoritmi 
 
Uvod 
 
���•�•�”�‡�•�‡�•�–�ƒ�Ž�•�‡�� �‹�‰�”�‡�� �•�—�� �”�ƒ�«�—�•�ƒ�Ž�•�‡�� �‹�‰�”�‡�� �‰�†�Œ�‡�� �Œ�‡�� �‰�Ž�ƒ�˜�•�ƒ�� �•�‡�Š�ƒ�•�‹�•�ƒ�� �‹�‰�”�ƒ�•�Œ�ƒ�� �•�‡�•�ƒ��
jednostavna radnja poput uzastopnog klikanja po ekranu [8]. U nekim igrama 
ovog tipa klikanje postaje nepotrebno te nakon nekog vremena, igra igra samu 
�•�‡�„�‡�á�� �œ�ƒ�–�‘�� �•�‡�� �‘�˜�ƒ�� �˜�”�•�–�ƒ�� �‹�‰�ƒ�”�ƒ�� �Œ�‘�æ�� �•�ƒ�œ�‹�˜�ƒ�� �‹�‰�”�ƒ�� �•�Ž�‹�•�ƒ�•�Œ�ƒ�� ���‡�•�‰�ä��clicker) ili igra 
praznog hoda (eng. idle). Prva takva igra kreirana je 2002. godine i zvala se 
Progress Quest ���t���ä�����˜�ƒ�Œ�����ƒ�•�”���Œ�‡���•�–�‡�•�ƒ�‘���•�˜�‘�Œ�—���’�‘�’�—�Ž�ƒ�”�•�‘�•�–���t�r�s�u�ä���‰�‘�†�‹�•�‡���•�ƒ�†�ƒ���Œ�‡��
�‹�œ�ƒ�æ�Ž�ƒ�� �—�•�’�Œ�‡�æ�•�ƒ�� �‹�‰�”�ƒ�� �’�‘�†�� �•�ƒ�œ�‹�˜�‘�•��Cookie Clicker [5]. Cilj igre je bio generirati 
�æ�–�‘���˜�‡�©�‹���„�”�‘�Œ���•�‘�Ž�ƒ�«�‹�©�ƒ���•�‘�Œ�‹���•�—���•�‡���•�–�˜�ƒ�”�ƒ�Ž�‹���–�ƒ�•�‘���æ�–�‘���Œ�‡���‹�‰�”�ƒ�«���•�‹�æ�‡�•���’�”�‹�–�‹�•�•�ƒ�‘���‹�•�‘�•�—��
�•�‘�Ž�ƒ�«�‹�©�ƒ�ä���t�r�s�w�ä���•�ƒ��Steam �’�Ž�ƒ�–�ˆ�‘�”�•�‹���Œ�‡���‹�œ�ƒ�æ�Ž�ƒ���‹�‰�”�ƒ��Clicker Heroes koja je dodatno 
popularizirala o�˜�ƒ�Œ�����ƒ�•�”�����z���ä 
 
���� �’�‘�’�—�Ž�ƒ�”�•�‘�•�–�‹�� �‘�˜�‘�‰�� ���ƒ�•�”�ƒ�� �‰�‘�˜�‘�”�‹�� �‹�� �’�‘�†�ƒ�–�ƒ�•�� �†�ƒ�� �•�—�� �t�r�s�w�ä�� �‰�‘�†�‹�•�‡�� �•�ƒ�� �‹�•�–�‡�”�•�‡�–��
stranici s igrama Kongregate od 5 najpopularnijih igara bile 3 igre upravo ovog 
�–�‹�’�ƒ�� ���y���ä�� ���˜�ƒ�Œ�� �’�‘�†�ƒ�–�ƒ�•�� �Œ�‡�� �’�”�‡�†�•�–�ƒ�˜�‹�‘�� �—�”�‡�†�•�‹�•�� �•�ƒ�†�”���ƒ�Œ�ƒ�� �•�–�”�ƒ�•�‹�…�‡��Kongregate 
Anthony Pecorella koji je ujedno i autor jedne od najpopularnijih 
�‹�•�•�”�‡�•�‡�•�–�ƒ�Ž�•�‹�Š���‹�‰�ƒ�”�ƒ���†�ƒ�•�ƒ�æ�•�Œ�‹�…�‡�á�����†���‡�•�–�—�”�‡�����ƒ�’�‹�–�ƒ�Ž�‹�•�–�����v���ä 
 
���ƒ�•�‘�� �Œ�‡�� �‰�Ž�ƒ�˜�•�ƒ�� �•�ƒ�”�ƒ�•�–�‡�”�‹�•�–�‹�•�ƒ�� �–�‹�Š�� �‹�‰�ƒ�”�ƒ�� �†�ƒ�� �•�—�� �„�‡�•�•�‘�•�ƒ�«�•�‡�á�� �œ�ƒ�� �”�‡�ƒ�Ž�‹�œ�ƒ�…�‹�Œ�—�� �–�‘�‰��
�•�‘�•�…�‡�’�–�ƒ���‹�‰�”�—���Œ�‡���’�‘�–�”�‡�„�•�‘�� �†�‹�œ�ƒ�Œ�•�‹�”�ƒ�–�‹�� �’�”�‹�•�Œ�‡�•�‘�•�� �‘�†�‰�‘�˜�ƒ�”�ƒ�Œ�—�©�‹�Š���•�ƒ�–�‡�•�ƒ�–�‹�«�•�‹�Š��
�ˆ�—�•�•�…�‹�Œ�ƒ�� �•�‘�Œ�‡�� �„�‹�� �‘�•�‹�‰�—�”�ƒ�Ž�‡�� �–�ƒ�•�˜�—�� �ˆ�—�•�•�…�‹�‘�•�ƒ�Ž�•�‘�•�–�ä�� ���‘�”�‹�æ�–�‡�•�Œ�‡�•�� �†�‘�„�”�‘��
�„�ƒ�Ž�ƒ�•�•�‹�”�ƒ�•�‹�Š���ˆ�‘�”�•�—�Ž�ƒ�á���’�‘�•�–�‹���‡���•�‡���„�ƒ�Ž�ƒ�•�•���‹�œ�•�‡�¯�—���”�ƒ�•�–�ƒ���…�‹�Œ�‡�•�ƒ���—���‹�‰�”�‹���‹���‰�‡�•�‡�”�‹�”�ƒ�•�‡��
primarne valute. Kod izrade takvih formula najbitniji faktori su: primarna 
valuta, generator, valuta �œ�ƒ�•�Œ�‡�•�‡�á���•�•�‘���‹�–�‡�Ž�Œ�‹���‹���’�”�‡�•�–�‹�������‡�•�‰�ä��Prestige) [3]. 



�5 �$ �ý �8 �1 �$ �/ �1 �( �� �, �* �5 �( �� �� �� ��9  1 5 0  

 
Slika br. 1: Odnos cijene i prihoda u inkrementalnim igrama 

 
���”�‹�•�ƒ�”�•�ƒ���˜�ƒ�Ž�—�–�ƒ���•�‡���•�‘�”�‹�•�–�‹���œ�ƒ���•�—�’�‘�˜�ƒ�•�Œ�‡���”�ƒ�œ�•�‹�Š���’�‘�Œ�ƒ�«�ƒ�•�Œ�ƒ���•�‘�Œ�ƒ���‘�’�‡�–���’�‘�˜�‡�©�ƒ�˜�ƒ�Œ�—��
�œ�ƒ�”�ƒ�†�—�ä���
�‡�•�‡�”�ƒ�–�‘�”�‹���•�—���‘�„�Œ�‡�•�–�‹���•�‘�Œ�‹���‹�œ�˜�”�æ�ƒ�˜�ƒ�•�Œ�‡�•���ƒ�•�…�‹�Œ�ƒ��generiraju zaradu te se 
�–�ƒ�•�‘�¯�‡�”�� �•�Œ�‹�Š�‘�˜�‹�•�� �Œ�ƒ�«�ƒ�•�Œ�‡�•�� �’�‘�˜�‡�©�ƒ�˜�ƒ�� �œ�ƒ�”�ƒ�†�ƒ�ä�� ���ƒ�Ž�—�–�ƒ�� �œ�ƒ�•�Œ�‡�•�‡�� �—�� �•�‡�•�‹�•��
�•�Ž�—�«�ƒ�Œ�‡�˜�‹�•�ƒ�� �’�”�‡�†�•�–�ƒ�˜�Ž�Œ�ƒ�� �˜�”�‹�Œ�‡�†�•�‘�•�–�� �†�‘�„�‹�˜�‡�•�—�� �‘�†�� �‰�‡�•�‡�”�ƒ�–�‘�”�ƒ�� �•�‘�Œ�—�� �Œ�‡�� �‘�•�†�ƒ��
�’�‘�–�”�‡�„�•�‘�� �•�‘�•�˜�‡�”�–�‹�”�ƒ�–�‹�� �—�� �’�”�‹�•�ƒ�”�•�—�� �˜�ƒ�Ž�—�–�—�ä�� ���•�‘���‹�–�‡�Ž�Œ�‹�� �•�—�� �•�˜�‹�� �‘�„�Œ�‡�•�–�‹�� �•�‘�Œ�‹�� �—�� �‹�‰�”�‹��
�’�‘�˜�‡�©�ƒ�˜�ƒ�Œ�—�� �œ�ƒ�”�ƒ�†�—�� �‹�Ž�‹�� �•�‡�•�—�� �†�”�—�‰�—�� �˜�”�‹�Œ�‡�†�•�‘�•�–�ä�� ���”�‡�•�–�‹���� �Œ�‡�� �•�‡�Š�ƒ�•�‹�•�ƒ�� �•�‘�Œ�ƒ�� �•�‡��
�‘�–�•�Ž�Œ�—�«�ƒ�˜�ƒ���•�ƒ�†�ƒ���•�‘�”�‹�•�•�‹�•���†�‘�¯�‡���†�‘���‘�†�”�‡�¯�‡�•�‡���”�ƒ�œ�‹�•�‡���‰�†�Œ�‡���•�‡���’�”�‘�‰�”�‡�•���‹�‰�”�‡���”�‡�•�‡�–�‹�”�ƒ��
�—�� �œ�ƒ�•�Œ�‡�•�—�� �œ�ƒ�� �’�‘�•�‡�„�•�—�� �˜�ƒ�Ž�—�–�—�� �•�‘�Œ�ƒ�� �•�‡�� �‘�’�‡�–�� �•�‘���‡�� �œ�ƒ�•�‹�Œ�‡�•�‹�–�‹�� �œ�ƒ�� �•�‡�•�‹�� �•�•�‘���‹�–�‡�Ž�Œ��
[3]. 
 
Opis kreirane igre  
 
Kreirana igra implementirana je u programskom alatu Unity [6]. Unity je 
�’�”�‘�‰�”�ƒ�•�•�•�‹�� �ƒ�Ž�ƒ�–�� �•�‘�Œ�‹�� �‹�•�ƒ�� �’�‘�†�”�æ�•�—�� �œ�ƒ�� �•�”�‡�‹�”�ƒ�•�Œ�‡�� �t���á�� �u���� �‹�‰�ƒ�”�ƒ�� �‹�� �‹�‰�ƒ�”�ƒ�� �˜�‹�”�–�—�ƒ�Ž�•�‡��
�•�–�˜�ƒ�”�•�‘�•�–�‹�ä�����ƒ�•�‘�¯�‡�”�á���‹�‰�”�‡���•�”�‡�‹�”�ƒ�•�‡���—���‘�˜�‘�•���ƒ�Ž�ƒ�–�—���•�‡���•�‘�‰�—���‹�œ�˜�‘�œ�‹�–�‹���•�ƒ���˜�‹�æ�‡���‘�†���t�w��
platformi stoga je ovaj alat vrlo prikladan za realizaciju ovakvog projekta. 
 
Kreirana igra ima naziv Idle Heor Slayer �–�‡�� �‘�•�†�ƒ�� �‹�•�’�Ž�‡�•�‡�•�–�‹�”�ƒ�� �–�‹�’�‹�«�•�‡��
�•�‡�Š�ƒ�•�‹�•�‡���‹�•�•�”�‡�•�‡�•�–�ƒ�Ž�•�‘�‰�����ƒ�•�”�ƒ���‹�‰�ƒ�”�ƒ�ä�����”�‹�•�ƒ�”�•�ƒ���•�‡�Š�ƒ�•�‹�•�ƒ���‹�‰�”�‡���Œ�‡���•�Ž�‹�•�ƒ�•�Œ�‡���’�‘��
�‡�•�”�ƒ�•�—�� �ƒ�� �•�‘�•�–�‡�•�•�–�� �Œ�‡�� �†�ƒ�� �‹�‰�”�ƒ�«�� �•�‘�”�ƒ�� �•�ƒ�’�ƒ�†�ƒ�–�‹�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�ƒ�� �•�˜�‡�� �†�‘�•�� �‰�ƒ�� �•�‡�� �—�„�‹�Œe 
�«�‹�•�‡���†�‘�„�‹�˜�ƒ���’�”�‹�•�ƒ�”�•�—���˜�ƒ�Ž�—�–�—���•�‘�Œ�ƒ���Œ�‡���—���‘�˜�‘�Œ���‹�‰�”�‹�� �œ�Ž�ƒ�–�‘�ä�����ƒ�•�‘�•���æ�–�‘�� �Œ�‡���•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ��
ubijen, na ekranu se pojavljuje novi. 
 
U igri je implementiran i koncept generiranja primarne valute. To je 
�”�‡�ƒ�Ž�‹�œ�‹�”�ƒ�•�‘���–�ƒ�•�‘���†�ƒ���‹�‰�”�ƒ�«���•�‘���‡���•�—�’�‹�–�‹���’�ƒ�”�–�•�‡�”�ƒ���’�”�‹�•�ƒ�”�•�‘�•���˜�ƒ�Ž�—�–�‘�•���–e on tada 
�•�ƒ�’�ƒ�†�ƒ���•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�‡���‹���†�‘�•���‹�‰�”�ƒ�«���•�‡���‹�‰�”�ƒ���‹�‰�”�—�á���–�Œ�ä�����‡�œ���’�”�‹�•�—�–�•�‘�•�–�‹���‹�‰�”�ƒ�«�ƒ�ä�����‘���Œ�‡��idle 
dio mehanike u kreiranoj igri. 
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���ƒ�‘�� �’�”�‹�•�ƒ�”�•�ƒ�� �˜�ƒ�Ž�—�–�ƒ�� �œ�ƒ�•�Œ�‡�•�‡�� �—�� �‹�‰�”�‹�� �•�‡�� �•�‘�”�‹�•�–�‹�� �æ�–�‡�–�ƒ�� �•�‘�Œ�—�� �Š�‡�”�‘�Œ�� �‹�Ž�‹�� �’�ƒ�”�–�•�‡�”�‹��
�•�ƒ�•�‘�•�‡���•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�—�ä�����ƒ�•�‘�•���†�‘�˜�‘�Ž�Œ�•�‡���•�‘�Ž�‹�«�‹�•�‡���•�ƒ�•�‡�•�‡�•�‡ �æ�–�‡�–�‡�á���˜�ƒ�Ž�—�–�ƒ���œ�ƒ�•�Œ�‡�•�‡���•�‡��
�•�‘���‡���•�‘�•�˜�‡�”�–�‹�”�ƒ�–�‹���—���œ�Ž�ƒ�–�‘�ä 
 
���•�‘���‹�–�‡�Ž�Œ�‹�� �—�� �•�”�‡�‹�”�ƒ�•�‘�Œ�� �‹�‰�”�‹�� �•�—�� �‹�•�’�Ž�‡�•�‡�•�–�‹�”�ƒ�•�‹�� �—�� �‘�„�Ž�‹�•�—�� �Ž�Œ�—�„�‹�•�ƒ�…�ƒ�� �•�‘�Œ�‡�� �‹�‰�”�ƒ�«��
�•�‘���‡�� �•�—�’�‹�–�‹�� �—�� �–�”�‰�‘�˜�‹�•�‹�ä�� ���•�‹�� �’�‘�˜�‡�©�ƒ�˜�ƒ�Œ�—�� �•�‡�•�‹�� �‘�†�� �‰�‡�•�‡�”�ƒ�–�‘�”�ƒ�ä�� ���ƒ�•�‘�¯�‡�”�� �–�—�� �Œ�‡�� �‹��
�‘�’�”�‡�•�ƒ�� �•�‘�Œ�—�� �‹�‰�”�ƒ�«�� �†�‘�„�‹�˜�ƒ�� �—�„�‹�Œ�ƒ�•�Œ�‡�•�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�ƒ�� �ƒ�� �–�ƒ�•�‘�¯�‡�”�� �•�‘���‡�� �‘�–�•�Ž�Œ�—�«�ƒ�–�‹�� �‹��
�†�‘�†�ƒ�–�•�‡�� �˜�Œ�‡�æ�–�‹�•�‡�� �•�—�’�‘�˜�‹�•�‘�•�� �‹�•�–�‹�Š�� �—�� �–�”�‰�‘�˜�‹�•�‹�ä�� ���Œ�‡�æ�–�‹�•�‡�� �•�‡�� �•�‘�‰�—�� �—�•�Ž�Œ�—�«�‹�–�‹�� �•�ƒ��
�‘�†�”�‡�¯�‡�•�‘�� �˜�”�‹�Œ�‡�•�‡�� �•�ƒ�•�‘�� �„�‹�� �’�”�‹�˜�”�‡�•�‡�•�‘�� �’�‘�Œ�ƒ�«�ƒ�Ž�‡�� �‰�‡�•�‡�”�ƒ�–�‘�”�‡�á�� �–�Œ�ä�� ���‰�”�ƒ�«�ƒ�� �‹�Ž�‹��
�’�ƒ�”�–�•�‡�”�‡�ä�����ƒ�†�•�Œ�‡�á���–�—���•�‹���‹���ƒ�”�–�‡�ˆ�ƒ�•�–�‹���•�‘�Œ�‹���–�”�ƒ�Œ�•�‘���’�‘�Œ�ƒ�«�ƒ�˜�ƒ�Œ�—���‰�‡�•�‡�”�ƒ�–�‘�”�‡�ä 
 
���ƒ�†�ƒ���‹�‰�”�ƒ�«���— �‘�†�”�‡�¯�‡�•�‘�•���–�”�‡�•�—�–�•�—���†�‘�¯�‡���†�‘���”�ƒ�œ�‹�•�‡���•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�ƒ���‹���’�”�‹�•�‹�Œ�‡�–�‹���†�ƒ���Œ�‡��
�æ�–�‡�–�ƒ�� �•�‘�Œ�—�� �•�—�� �•�ƒ�•�‘�•�‹�� �˜�”�Ž�‘�� �•�ƒ�Ž�ƒ�á�� �–�ƒ�†�ƒ�� �•�‘���‡�� �ƒ�•�–�‹�˜�‹�”�ƒ�–�‹�� �’�”�‡�•�–�‹���ä�� ���‹�•�‡�� �•�‡�� �•�–�ƒ�•�Œ�‡��
�‹�‰�”�‡���”�‡�•�‡�–�‹�”�ƒ���•�ƒ���’�‘�«�‡�–�ƒ�•���ƒ���‹�‰�”�ƒ�«�—���–�”�ƒ�Œ�•�‘���‘�•�–�ƒ�Œ�‡���‘�’�”�‡�•�ƒ���‹���Ž�Œ�—�„�‹�•�…�‹�ä�������œ�ƒ�•�Œ�‡�•�—���œ�ƒ��
�’�”�‡�•�–�‹�����‹�‰�”�ƒ�«���†�‘�„�‹�˜�ƒ���’�‘�•�‡�„�•�—���˜�ƒ�Ž�—�–�—���•���•�‘�Œ�‘�•���•�‘���‡���’�”�‹�„�ƒ�˜�‹�–�‹���’�‘�•�‡�„�•�‡���ƒ�”�–�‡�ˆ�ƒ�•�–�‡�ä��
���� �–�‹�•�� �ƒ�”�–�‡�ˆ�ƒ�•�–�‹�•�ƒ�� �‹�‰�”�ƒ�«�� �‘�–�•�Ž�Œ�—�«�ƒ�˜�ƒ�� �•�‘�˜�—�� �†�‹�•�‡�•�œ�‹�Œ�—�� �•�•�‘���‹�–�‡�Ž�Œ�ƒ�� �•�‘�Œ�ƒ�� �•�—�� �†�ƒ�Œ�‡��
�•�‘�‰�—�©�•�‘�•�–���’�‘�˜�‡�©�ƒ�•�Œ�ƒ���–�”�ƒ�Œ�ƒ�•�Œ�ƒ���˜�Œ�‡�æ�–�‹�•�ƒ���‹�Ž�‹���Œ�ƒ�«�ƒ�•�Œ�‡���‘�•�–�ƒ�Ž�‹�Š���‰�‡�•�‡�”�ƒ�–�‘�”�ƒ�ä 
  
Kreiranje generatora  
 
Generatori se u igri mogu podijeliti u dvije kategorije: aktivne i neaktivne 
�‰�‡�•�‡�”�ƒ�–�‘�”�‡�ä�����•�–�‹�˜�•�‹���‰�‡�•�‡�”�ƒ�–�‘�”���•�‡���ƒ�•�–�‹�˜�‹�”�ƒ���’�”�‹�Ž�‹�•�‘�•���‹�•�–�‡�”�ƒ�•�…�‹�Œ�‡���‹�‰�”�ƒ�«�ƒ���•���‹�‰�”�‘�•�á���–�Œ�ä��
�•�Ž�‹�•�ƒ�•�Œ�‡�•���—���‹�‰�”�‹�ä�����‡�ƒ�•�–�‹�˜�•�‹���‰�‡�•�‡�”�ƒ�–�‘�”�‹���•�—���œ�ƒ�†�—���‡�•�‹���œ�ƒ���‹�•�’�Ž�‡�•�‡�•�–�ƒ�…�‹�Œ�—���’�ƒ�”�–�•�‡�”�ƒ��
�•�‘�Œ�‹�� �•�ƒ�’�ƒ�†�ƒ�Œ�—�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�‡�� �«�ƒ�•�� �‹�� �•�ƒ�†�ƒ�� �‹�‰�”�ƒ�«�� �•�‹�Œ�‡�� �ƒ�•�–�‹�˜�ƒ�•�ä Jednom kada se 
�‘�–�•�Ž�Œ�—�«�ƒ�Œ�—�á���’�‘�«�‡�–�•�‹���•�ƒ�’�ƒ�†���’�ƒ�”�–�•�‡�”�ƒ���Œ�‡���Œ�‡�†�ƒ�•���•�ƒ�’�ƒ�†���—���•�‡�•�—�•�†�‹�ä 
 
���ƒ�•�‘�� �„�‹�� �•�‡�� �‘�˜�‡�� �•�‡�Š�ƒ�•�‹�•�‡�� �•�‘�‰�Ž�‡�� �‹�œ�˜�‘�†�‹�–�‹�� �„�‡�œ�� �’�‘�–�”�‡�„�‡�� �œ�ƒ�� �•�”�‡���•�‹�•�� �’�”�‹�•�–�—�’�‘�•�á��
�’�‘�–�”�‡�„�•�‘���Œ�‡���•�”�‡�‹�”�ƒ�–�‹���„�ƒ�œ�—���’�‘�†�ƒ�–�ƒ�•�ƒ���—���•�‘�Œ�‘�Œ���©�‡���•�‡���•�’�”�‡�•�ƒ�–�‹���’�‘�†�ƒ�–�…�‹���‘���–�”�‡�•�—�–�•�‘�•��
�•�ƒ�’�”�‡�–�•�—���‹�‰�”�ƒ�«�ƒ�ä�����ƒ���„�ƒ�œ�ƒ���•�‡ mora nalaziti na sustavu na kojem se izvodi igra. U 
�•�‘�•�•�”�‡�–�•�‘�•���•�Ž�—�«�ƒ�Œ�—�á���–�‘���Œ�‡���•�‘�„�‹�Ž�•�‹���—�”�‡�¯�ƒ�Œ���•�����•�†�”�‘�‹�†���‘�’�‡�”�ƒ�…�‹�Œ�•�•�‹�•���•�—�•�–�ƒ�˜�‘�•���•�ƒ��
kojem je odabrana SQLite baza podataka. U bazi se nalaze svi potrebni podatci 
�‹���‘���‘�•�–�ƒ�Ž�‹�•���‡�Ž�‡�•�‡�•�–�‹�•�ƒ���‹�‰�”�‡�ã���‰�‡�•�‡�”�ƒ�–�‘�”�‹�•�ƒ�á���•�•�‘���‹�–eljima i sl. 
 
���ƒ�•�‘�•���•�”�‡�‹�”�ƒ�•�Œ�ƒ���„�ƒ�œ�‡���’�‘�†�ƒ�–�ƒ�•�ƒ�á���•�‘�‰�—�©�‡���Œ�‡���‹�•�’�Ž�‡�•�‡�•�–�‹�”�ƒ�–�‹���‰�‡�•�‡�”�ƒ�–�‘�”�‡�ä�����•�–�‹�˜�•�‹��
�‰�‡�•�‡�”�ƒ�–�‘�”���Œ�‡���Š�‡�”�‘�Œ�á���–�Œ�ä���‹�‰�”�ƒ�«�ä�����‘�‰�‹�•�ƒ���‹�‰�”�ƒ�«�ƒ���Œ�‡���‹�•�’�Ž�‡�•�‡�•�–�‹�”�ƒ�•�ƒ���’�—�–�‡�•�����S���•�•�”�‹�’�–�‡��
�•�‘�Œ�ƒ�� �‘�’�‹�•�—�Œ�‡�� �‹�‰�”�ƒ�«�ƒ�� �‹�� �•�ƒ�†�”���‹�� �’�‘�–�”�‡�„�•�‡�� �ˆ�—�•�•�…�‹�Œ�‡�� �œ�ƒ�� �‹�•�–�‡�”�ƒ�•�…�‹�Œ�—�� �•�� �‘�•�–�ƒ�Ž�‹�•��
objektima. Kod �’�‘�•�”�‡�–�ƒ�•�Œ�ƒ�� �‹�‰�”�‡�á�� �†�‘�Š�˜�ƒ�©�ƒ�Œ�—�� �•�‡�� �’�‘�†�ƒ�–�…�‹�� �‹�œ�� �„�ƒ�œ�‡�� �‘�� �‹�‰�”�ƒ�«�—�ã�� �”�ƒ�œ�‹�•�ƒ��
�Š�‡�”�‘�Œ�ƒ�á���•�ƒ�•�•�‹�•�ƒ�Ž�•�ƒ���”�ƒ�œ�‹�•�ƒ�á���–�”�‡�•�—�–�•�ƒ���”�ƒ�œ�‹�•�ƒ�á���•�‘�Ž�‹�«�‹�•�ƒ���œ�Ž�ƒ�–�ƒ���‹���†�”�ä 
 
���•�•�”�‡�•�‡�•�–�ƒ�Ž�•�‹�� �ƒ�•�’�‡�•�–�� �‘�•�‘�„�‹�•�ƒ�� �Š�‡�”�‘�Œ�ƒ�� �•�‡�� �’�‘�•�–�‹���‡�� �’�‘�•�‘�©�—�� �ˆ�—�•�•�…�‹�Œ�ƒ�� �œ�ƒ�� �‹�œ�”�ƒ�«�—�•��
�…�‹�Œ�‡�•�‡���’�‘�Œ�ƒ�«�ƒ�•�Œ�ƒ���Š�‡�”�‘�Œ�ƒ���‹���ˆ�—�•�•�…�‹�Œ�‡���œ�ƒ���‹�œ�”�ƒ�«�—�•���—�•�—�’�•�‡ �æ�–�‡�–�‡�ä 
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public double IzracunajCijenuPojacanja(int  brojZeljenihLevela) { 
      return  (double) (5*  

(System.Math.Pow(1.062,levelHeroja+brojZeljenihLevela)   
System.Math.Pow(1.062, levelHeroja)) / 0.062);} 

 
public void PovecajLevel() { 
        brojZlata = VelikiBroj.OduzmiOd(brojZlata,trenutnaCijenaPojacanja);  
        levelHeroja += trenutniBrojPojacanjaLevela; 
        trenutnaCijenaPojacanja =                
        VelikiBroj.pretvoriBroj(IzracunajCijenuPojacanja 
        (trenutniBroj PojacanjaLevela)); 
        GameObject.Find("TextPojacajLevelTrece").GetComponent<Text>().text   
        = VelikiBroj.PrikazVelikogBroja(trenutnaCijenaPojacanja); } 
 
U funkciji IzracunajCijenuPojacanja �Œ�‡�� �˜�‹�†�Ž�Œ�‹�˜�ƒ�� �ˆ�‘�”�•�—�Ž�ƒ�� �’�—�–�‡�•�� �•�‘�Œ�‡�� �•�‡�� �˜�”�ƒ�©�ƒ��
vrijednost �’�”�‹�•�ƒ�”�•�‡�� �˜�ƒ�Ž�—�–�‡�� �•�‘�Œ�ƒ�� �Œ�‡�� �’�‘�–�”�‡�„�•�ƒ�� �•�ƒ�•�‘�� �„�‹�� �•�‡�� �’�‘�Œ�ƒ�«�ƒ�‘�� �Š�‡�”�‘�Œ�ä�� ���”�—�‰�ƒ��
�ˆ�—�•�•�…�‹�Œ�ƒ���•�ƒ�Œ�’�”�‹�Œ�‡���‹�‰�”�ƒ�«�—���—�œ�‹�•�ƒ���’�‘�–�”�‡�„�•�‘���œ�Ž�ƒ�–�‘���–�‡���Œ�ƒ�«�ƒ���”�ƒ�œ�‹�•�—���Š�‡�”�‘�Œ�ƒ���•�ƒ�•�‘�•���«�‡�‰�ƒ��
�”�ƒ�«�—�•�ƒ���•�‘�˜�—���…�‹�Œ�‡�•�—���‹�†�—�©�‡�‰���’�‘�Œ�ƒ�«�ƒ�•�Œ�ƒ�ä����‘�æ���Œ�‡�†�ƒ�•���’�”�‘�„�Ž�‡�•���•�‘�†���‘�˜�ƒ�•�˜�‘�‰���–�‹�’�ƒ���‹�‰�ƒ�”�ƒ��
�Œ�‡�� �æ�–�‘�� �•�—�� �„�”�‘�Œ�«�ƒ�•�‡�� �˜�”�‹�Œ�‡�†�•�‘�•�–�‹�� �•�‘�Œe se koriste vrlo velike stoga je potrebno 
�•�”�‡�‹�”�ƒ�–�‹���•�–�”�—�•�–�—�”�—���’�‘�•�‘�©�‹���•�‘�Œ�‡���•�‡���–�ƒ�•�˜�‡���˜�‡�Ž�‹�•�‡���„�”�‘�Œ�‡�˜�‡���†�‘�Š�˜�ƒ�©�ƒ�ä 
 
���‡�ƒ�•�–�‹�˜�•�‹�� �‰�‡�•�‡�”�ƒ�–�‘�”�‹�� �•�—�� �–�ƒ�•�‘�¯�‡�”�� �‹�•�’�Ž�‡�•�‡�•�–�‹�”�ƒ�•�‹�� �’�‘�•�‘�©�—�� �ˆ�—�•�•�…�‹�Œ�‡�� �•�‘�Œ�ƒ�� �œ�„�”�ƒ�Œ�ƒ��
�æ�–�‡�–�—�� �•�˜�‹�Š�� �’�ƒ�”�–�•�‡�”�ƒ�� �’�‘�•�‘�©�—�� �•�ƒ�–�‡�•�ƒ�–�‹�«�•�‡�� �ˆ�‘�”�•�—�Ž�‡�� �‹�� �œ�ƒ�–�‹�•�� �˜�”�ƒ�©�ƒ�� �˜�”�‹�Œ�‡�†�•�‘�•�–��
�ætete. 
 
Interakcija generatora i neprijatelja  
 
���•�–�‡�”�ƒ�•�…�‹�Œ�ƒ�� �‹�œ�•�‡�¯�—�� �Š�‡�”�‘�Œ�ƒ�� �‹�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�ƒ�� �’�‘�•�–�‹���‡�� �•�‡�� �•�‘�”�‹�æ�–�‡�•�Œ�‡�•��Collider 
�•�‘�‰�—�©�•�‘�•�–�‹�� ���•�‹�–�›�� �ƒ�Ž�ƒ�–�ƒ�ä��Collider-om �•�‡�� �‘�œ�•�ƒ�«�ƒ�˜�ƒ�� �’�‘�†�”�—�«�Œ�‡�� �•�ƒ�� �•�‘�Œ�‡�� �•�‘�”�‹�•�•�‹�•��
�•�‘���‡�� �’�”�‹�–�‹�•�•�—�–�‹�� �•�ƒ�•�‘�� �„�‹�� �•�‡�� �”�‡�‰�‹�•�–�”�‹�”�ƒ�‘�� �—�†�ƒ�”�ƒ�…�� �Š�‡�”�‘�Œ�ƒ�ä�� ���‘�†�”�—�«�Œ�‡�� �œ�ƒ�� �—�†�ƒ�”�ƒ�…�� �Œ�‡��
cijeli ekran. Zatim se kreira skripta koja provjerava sve pritiske na ekran te 
�æ�ƒ�Ž�Œ�‡�� �’�‘�”�—�•�—�� �•�Ž�ƒ�•�‹�� �Š�‡�”�‘�Œ�ƒ�� �†�ƒ�� �‹�œ�˜�”�æ�‹�� �—�†�ƒ�”�ƒ�…�� �ƒ�•�‘�� �’�‘�•�–�‘�Œ�‹�� �’�”�‹�–�‹�•�ƒ�• koji je pogodio 
collider. 
 
var stanjeEkrana = Input.touches; 
if (Input.touchCount > 0) { 
    foreach (var pritisak in stanjeEkrana) { 
        Vector2 podrucjeZaPritisak =  
        Camera.main.ScreenToWorldPoint(pritisak.position); 
 
        if  (pritisak.phase == TouchPhase.Began &&  
        Physics2D.OverlapPoint(podrucjeZaPritisak) ==   
        GetComponent<Collider2D>()) { 
             animacija_Heroj.SetTrigger("JePritisnuto"); 
             GameObject.Find("Heroj").GetComponent<Heroj_Klasa>() 
             .SendMessage("Napad",podrucjeZaPritisak); 
             break; 
        } 
    } 
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} 
    
Funkcija najprije provjerava postoje li pritisci na ekranu koji se nalaze 
spremljeni unutar Input.Touches. Ako postoje, provjerava se je li pritisnuta 
�–�‘�«�•�ƒ�� �—�•�—�–�ƒ�”��Collider-a �‹�� �ƒ�•�‘�� �Œ�‡�á�� �æ�ƒ�Ž�Œ�‡�� �•�‡�� �’�‘�”�—�•�ƒ�� �•�� �‹�•�‡�•�‘�•�� �ˆ�—�•�•�…�‹�Œ�‡�� �œ�ƒ�� �•�ƒ�’�ƒ�†��
heroja. 
 
���”�—�‰�ƒ���‹�•�–�‡�”�ƒ�•�…�‹�Œ�ƒ���Œ�‡���‹�œ�•�‡�¯�—���’�ƒ�”�–�‡�”�ƒ���‹�‰�”�ƒ�«�ƒ���‹���•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�ƒ�ä�����•�ƒ���•�‡���‹�•�’�Ž�‡�•�‡�•�–�‹�”�ƒ��
�•�‘�”�‹�æ�–�‡�•�Œ�‡�•�� �ˆ�—�•�•�…�‹�Œ�‡��IEnumerator�ä�� ��ƒ�«�ƒ�•�Œ�‡�� �’�ƒ�”�–�•�‡�”�ƒ�� �˜�”�æ�‹�� �•�‡�� �•�ƒ�� �‹�•�–�‹�� �•�ƒ�«�‹�•�� �•�ƒ�‘�� �‹��
�Œ�ƒ�«�ƒ�•�Œ�‡�� �Š�‡�”�‘�Œ�ƒ�� �•�� �Œ�‡�†�•�‘�•�� �”�ƒ�œ�Ž�‹�•�‘�•�á�� �ƒ�� �–�ƒ�� �”�ƒ�œ�Ž�‹�•�ƒ�� �Œ�‡�� �–�ƒ�� �†�ƒ�� �•�‡�� �’�‘�†�ƒ�–�…�‹�� �’�ƒ�”�–�•�‡�”�ƒ��
�•�’�”�‡�•�ƒ�Œ�—���‘�†�•�ƒ�Š�� �—���„�ƒ�œ�—���’�‘�†�ƒ�–�ƒ�•�ƒ�ä�� ���‘�æ�–�‘�� �•�‡�� �•�˜�‹�� �’�‘�†�ƒ�…�‹�� �‘�� �’�ƒ�”�–�•�‡�”�‹�•�ƒ�� �•�ƒ�Ž�ƒ�œ�‡���—��
�„�ƒ�œ�‹�� �’�‘�†�ƒ�–�ƒ�•�ƒ�á�� �‹�œ�”�ƒ�«�—�•�� �—�•�—�’�•�‡�� �æ�–�‡�–�‡�� �•�‡�� �˜�”�æ�‹�� �Œ�‡�†�•�‘�•�–�ƒ�˜�•�‹�•�� �œ�„�”�ƒ�Œ�ƒ�•�Œ�‡�•�� �æ�–�‡�–e 
�•�˜�‹�Š�� �’�ƒ�”�–�•�‡�”�ƒ�� �’�‘�•�‘�©�—�� �������� �—�’�‹�–�ƒ�� �•�‘�Œ�‹�� �–�”�ƒ���‹�� �•�˜�‡�� �’�ƒ�”�–�•�‡�”�‡�� �•�‘�Œ�‹�� �•�—�� �–�”�‡�•�—�–�•�‘��
�ƒ�•�–�‹�˜�•�‹�ä�� ���œ�”�ƒ�«�—�•�� �æ�–�‡�–�‡�� �˜�”�æ�‹�� �•�‡�� �Œ�‡�†�ƒ�•�’�—�–�� �•�˜�ƒ�•�‡�� �•�‡�•�—�•�†�‡�� �æ�–�‘�� �•�‡�� �’�‘�•�–�‹���‡��
IEnumerator funkcijom u nastavku. 
 
private IEnumerator NapadPartnera() { 
        while (true) { 
            ukupnaSteta = izracunajUkupnuStetu(); 
            GameObject.Find("Neprijatelj" ). 
            GetComponent<Neprijatelj_Klasa>() 
            .SendMessage("PrimiUdarac", ukupnaSteta); 
            yield return  new WaitForSeconds(frekvencijaNapada); 
        } 
} 
 
�����•�‘�†�—���Œ�‡���˜�‹�†�Ž�Œ�‹�˜�ƒ���•�’�‡�…�‹�ˆ�‹�«�•�‘�•�–��IEnumerator �ˆ�—�•�•�…�‹�Œ�‡�á���ƒ���–�‘���Œ�‡���«�‡�•�ƒ�•�Œ�‡���‘�˜�‹�•�•�‘�•�–�‹���‘��
�ˆ�”�‡�•�˜�‡�•�…�‹�Œ�‹���•�ƒ�’�ƒ�†�ƒ���†�‘���‹�†�—�©�‡�‰���‹�œ�˜�‘�¯�‡�•�Œ�ƒ���ˆ�—�•�•�…�‹�Œ�‡�ä�������•�‘�•�„�‹�•�ƒ�…�‹�Œ�‹���•���„�‡�•�•�‘�•�ƒ�«�•�‘�•��
�’�‡�–�Ž�Œ�‘�•���†�‘�„�‹�˜�ƒ�•�‘�����‡�Ž�Œ�‡�•�—���ˆ�—�•�•�…�‹�‘�•�ƒ�Ž�•�‘�•�–�ä 
 
���”�‡�‹�”�ƒ�•�Œ�‡���•�•�‘���‹�–�‡�Ž�Œ�ƒ 
 
���ƒ�‘�� �æ�–�‘�� �Œ�‡�� �˜�‡�©�� �•�’�‘�•�‡�•�—�–�‘�á���•�•�‘���‹�–�‡�Ž�Œ�‹�� �•�—�� �•�˜�‹�� �‘�„�Œ�‡�•�–�‹�� �•�‘�Œ�‹�� �•�‹�Œ�‡�•�Œ�ƒ�Ž�Œ�—�� �Œ�ƒ�«�‹�•�—��
�‰�‡�•�‡�”�ƒ�–�‘�”�ƒ���‹�� �‹�•�ƒ���‹�Š���˜�‹�æ�‡���˜�”�•�–�ƒ�ä�����•�‘���‹�–�‡�Ž�Œ�‹���•�—���—���‹�•�•�”�‡�•�‡�•�–�ƒ�Ž�•�‹�•�� �‹�‰�”�ƒ�•�ƒ���•�ƒ�†�”���ƒ�Œ��
�•�‘�Œ�‹�� �•�‡�� �•�‡�’�”�‡�•�–�ƒ�•�‘�� �•�ƒ�†�‘�†�ƒ�Œ�‡�� �•�ƒ�•�‘�� �„�‹�� �‹�‰�”�ƒ�«�‹�� �•�‘�‰�Ž�‹�� �†�‘�•�–�‹�œ�ƒ�–�‹�� �•�˜�‡�� �˜�‡�©�‡�� �‹�� �˜�‡�©�‡��
razine u igri. 
 
���”�˜�‹�� �•�•�‘���‹�–�‡�Ž�Œ�� �•�‘�Œ�‹�� �Œ�‡�� �‹�‰�”�ƒ�«�—�� �†�‘�•�–�—�’�ƒ�• �•�—�� �˜�Œ�‡�æ�–�‹�•�‡�� �Š�‡�”�‘�Œ�ƒ�ä�� ���Œ�‡�æ�–�‹�•�‡�� �•�‡��
�‹�•�’�Ž�‡�•�‡�•�–�‹�”�ƒ�Œ�—�� �•�ƒ�� �•�ƒ�«�‹�•�� �†�ƒ�� �•�‡�� �•�ƒ�� �‘�†�”�‡�¯�‡�•�‘�� �˜�”�‹�Œ�‡�•�‡�� �’�”�‘�•�‹�Œ�‡�•�‡�� �˜�”�‹�Œ�‡�†�•�‘�•�–�‹��
�—�•�—�–�ƒ�”���’�”�‹�’�ƒ�†�ƒ�Œ�—�©�‹�Š���•�Ž�ƒ�•�ƒ���Š�‡�”�‘�Œ�ƒ�á���’�ƒ�”�–�•�‡�”�ƒ���‹�Ž�‹���•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�ƒ�ä 
 
���•�–�ƒ�Ž�‹���•�•�‘���‹�–�‡�Ž�Œ�‹���•�‡���‹�•�’�Ž�‡�•�‡�•�–�‹�”�ƒ�Œ�—���•�ƒ���‹�•�–�‹���•�ƒ�«�‹�•�á���ƒ���–�‘���Œ�‡���†�‹�•�ƒ�•�‹�«�•�‘���‰�‡�•�‡�”�‹�”�ƒ�•�Œ�‡��
objekta �’�‘�•�‘�©�—�� �‹�•�ˆ�‘�”�•�ƒ�…�‹�Œ�ƒ�� �•�‘�Œ�‡�� �•�‡�� �•�ƒ�Ž�ƒ�œ�‡�� �—�� �„�ƒ�œ�‹�� �’�‘�†�ƒ�–�ƒ�•�ƒ�ä�� ���•�‘�� �‹�‰�”�ƒ�«�� ���‡�Ž�‹��
vidjeti trenutno dostupnu opremu, potrebno je kliknuti na torbu i odabrati 
�˜�”�•�–�—�� �‘�’�”�‡�•�‡�ä�� ���—�–�‡�•�� �������� �—�’�‹�–�ƒ�� �•�‡�� �†�‘�Š�˜�ƒ�©�ƒ�Œ�—�� �˜�”�‹�Œ�‡�†�•�‘�•�–�‹�� �‹�œ�� �„�ƒ�œ�‡�� �–�‡�� �•�‡�� �•�ƒ��
ekranu prikazuju potrebni objekti. 
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Slika �„�”���x�ã�����”�‹�•�ƒ�œ���‘�’�”�‡�•�‡���‹�‰�”�ƒ�«�ƒ 

 
Ostali dijelovi igre  
 
���†���‘�•�–�ƒ�Ž�‹�Š���•�‡�•�’�‘�•�‡�•�—�–�‹�Š���†�‹�Œ�‡�Ž�‘�˜�ƒ���’�”�‡�‘�•�–�ƒ�Ž�ƒ���Œ�‡���ˆ�—�•�•�…�‹�‘�•�ƒ�Ž�•�‘�•�–���’�”�‡�•�–�‹���ƒ���•�‘�Œ�ƒ���•�‡��
�‹�•�’�Ž�‡�•�‡�•�–�‹�”�ƒ�� �‹�œ�˜�”�æ�ƒ�˜�ƒ�•�Œ�‡�•�� �’�‘�–�”�‡�„�•�‹�Š�� �—�’�‹�–�ƒ�� �•�ƒ�†�� �„�ƒ�œ�‘�•�� �’�‘�†�ƒ�–�ƒ�•�ƒ�� �•�ƒ�•�‘�� �„�‹�� �•�‡��
�‹�œ�•�‹�Œ�‡�•�‹�Ž�‹���’�‘�†�ƒ�…�‹���‘���•�•�‘���‹�–�‡�Ž�Œ�‹�•�ƒ�á���‰�‡�•�‡�”�ƒ�–�‘�”�‹�•�ƒ���‹��neprijatelju. 
 
���”�‰�‘�˜�‹�•�ƒ�� �•�Ž�—���‹�� �œ�ƒ�� �•�—�’�‘�˜�ƒ�•�Œ�‡�� �•�•�‘���‹�–�‡�Ž�Œ�ƒ�á�� �ƒ�� �œ�ƒ�� �•�—�’�‘�˜�‹�•�—�� �•�‡�� �•�‘�”�‹�•�–�‹�� �’�‘�•�‡�„�•�ƒ��
valuta koja se dobije prodajom nepotrebne opreme. Oprema se prodaje tako 
�†�ƒ���•�‘�”�‹�•�•�‹�•���’�”�‹�–�‹�•�•�‡���•�ƒ���‹�•�‘�•�—���œ�ƒ���’�”�‘�†�ƒ�Œ�—�ä�����”�‹�–�‹�•�ƒ�•���•�‡���†�‡�–�‡�•�–�‹�”�ƒ���’�‘�•�‘�©�—��RayCast 
funkcije te se i�œ�˜�‘�¯�‡�•�Œ�‡�•�� �ˆ�—�•�•�…�‹�Œ�‡�� �•�‘���‡�� �’�”�‘�«�‹�–�ƒ�–�‹�� �Ž�‘�•�ƒ�Ž�•�ƒ�� �˜�ƒ�”�‹�Œ�ƒ�„�Ž�ƒ�� �ˆ�—�•�•�…�‹�Œ�‡��
tipa RayCastHit �•�‘�Œ�ƒ�� �•�ƒ�†�”���‹�� �‹�•�ˆ�‘�”�•�ƒ�…�‹�Œ�‡�� �‘�� �’�‘�‰�‘�¯�‡�•�‘�•�� �‘�„�Œ�‡�•�–�—�� �’�ƒ�� �•�‡�� �’�‘�•�‘�©�—��
�–�‘�‰�ƒ���‘�†�”�‡�¯�—�Œ�‡���•�‘�Œ�‹���‘�„�Œ�‡�•�–���Œ�‡���’�‘�–�”�‡�„�•�‘���‘�„�”�‹�•�ƒ�–�‹�ä 
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���ƒ�•�Ž�Œ�—�«�ƒ�• 
 
���•�†�—�•�–�”�‹�Œ�ƒ���”�ƒ�«�—�•�ƒ�Ž�•�‹�Š���‹�‰�ƒ�”�ƒ���Œ�‡���—���•�‡�’�”�‡�•�–�ƒ�•�‘�•���’�‘�”�ƒ�•�–�—���–�‡���–�”���‹�æ�–�‡���•�‘�„�‹�Ž�•�‹�Š���‹�‰�ƒ�”�ƒ��
�’�”�‡�†�•�–�ƒ�˜�Ž�Œ�ƒ�� �•�ƒ�Œ�˜�‡�©�‹�� �•�‡�‰�•�‡�•�–�� �–�‘�‰�� �–�”���‹�æ�–�ƒ�ä�� ���ƒ�•�‘�� �”�‡�Ž�ƒ�–�‹�˜�•�‘�� �•�Ž�ƒ�†�‘�á�� �–�”���‹�æ�–�‡�� �‹�‰�ƒ�”�ƒ�� �•�ƒ��
�•�‘�„�‹�Ž�•�‹�•���—�”�‡�¯�ƒ�Œ�‹�•�ƒ���«�‹�•�‹���v�y�¨���‘�˜�‡���‹�•�†�—�•�–�”�‹�Œ�‡�����s���ä�����˜�ƒ�Œ���’�‘�†�ƒ�–�ƒ�•���‰�‘�˜�‘�”�‹���—���’�”�‹�Ž�‘�‰��
�–�‘�•�‡���†�ƒ���•�‡���‹�•�’�Ž�ƒ�–�‹���‹�•�˜�‡�•�–�‹�”�ƒ�–�‹���•�˜�‘�Œ�‡���˜�”�‹�Œ�‡�•�‡���‹���œ�•�ƒ�•�Œ�‡���—���—�«�‡�•�Œ�‡���”�ƒ�œ�˜�‘�Œ�ƒ���”�ƒ�«�—�•alnih 
�‹�‰�ƒ�”�ƒ�ä�� ���ƒ�•�‘�¯�‡�”�á�� ���ƒ�•�”�� �‹�•�•�”�‡�•�‡�•�–�ƒ�Ž�•�‹�Š�� �‹�‰�ƒ�”�ƒ�� �Œ�‡�� �•�˜�‡�� �’�‘�’�—�Ž�ƒ�”�•�‹�Œ�‹�� �•�–�‘�‰�ƒ�� �•�‡�� �‹�•�’�Ž�ƒ�–�‹��
investirati znanje u ovoj domeni. No treba imati na umu da kako bi se uspjelo 
izdvojiti u odnosu na konkurenciju, valja biti inovativan i kreativan. 
 
U ovom radu je kreiran prototip jedne inkrementalne igre koja implementira 
�–�‹�’�‹�«�•�‡�� �•�‡�Š�ƒ�•�‹�•�‡�� �•�˜�‘�‰�� ���ƒ�•�”�ƒ�ä�� ���”�‡�†�•�‘�•�–�� �‘�˜�‘�‰�� ���ƒ�•�”�ƒ�� �Œ�‡�� �–�ƒ�•�‘�¯�‡�”�� �Œ�‡�†�•�‘�•�–�ƒ�˜�•�‘�•�–�� �‹��
�Ž�ƒ�•�‘�©�ƒ�� �†�‘�†�ƒ�˜�ƒ�•�Œ�ƒ�� �•�‘�˜�‘�‰�� �•�ƒ�†�”���ƒ�Œ�ƒ�ä�� ���ƒ�•�‘�¯�‡�”�á�� �‘�˜�ƒ�Œ�� ���ƒ�•�”�� �Œ�‡�� �’�‘�‰�‘�†�ƒ�•�� �œ�ƒ��
�•�‘�•�‡�–�‹�œ�ƒ�…�‹�Œ�—�� �Œ�‡�”�� �•�‡�� �Ž�ƒ�•�‘�� �•�‘�‰�—�� �—�•�—�–�ƒ�”�� �‹�‰�”�‡�� �’�”�‘�†�ƒ�˜�ƒ�–�‹�� �’�‘�Œ�ƒ�«�ƒ�•�Œ�ƒ �œ�ƒ�� �‹�‰�”�ƒ�«�‡�� �•�‘�Œ�‹��
���‡�Ž�‡���˜�‡�©�‘�•���„�”�œ�‹�•�‘�•���•�ƒ�’�”�‡�†�‘�˜�ƒ�–�‹���—���‹�‰�”�‹�ä 
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�����‘�˜�‘�•���”�ƒ�†�—���‘�’�‹�•�ƒ�•�ƒ���Œ�‡���‹�œ�”�ƒ�†�ƒ���•�–�”�ƒ�–�‡�æ�•�‡���‹�‰�”�‡���•�ƒ���’�‘�–�‡�œ�‡���—���’�”�‘�‰�”�ƒ�•�•�•�‘�•���ƒ�Ž�ƒ�–�—��
���•�‹�–�›�ä�������‹�‰�”�‹���•�‡���‹�•�’�Ž�‡�•�‡�•�–�‹�”�ƒ�Œ�—���‘�•�•�‘�˜�•�‡���•�‡�Š�ƒ�•�‹�•�‡���‘�˜�‘�‰�����ƒ�•�”�ƒ�ã���•�”�‡�–�ƒ�•�Œ�‡���‹�‰�”�ƒ�«�ƒ�á��
�’�”�‘�•�ƒ�Ž�ƒ���‡�•�Œ�‡�� �•�ƒ�Œ�•�”�ƒ�©�‡�‰�� �’�—�–�ƒ�á�� �’�”�‡�’�”�‡�•�ƒ�� �‹�� �‘�•�•�‘�˜�•�ƒ�� �•�‡�Š�ƒ�•�‹�•�ƒ�� �’�—�…�ƒ�•�Œ�ƒ�ä�� ���ƒ�•�‡��
�•�‡�Š�ƒ�•�‹�•�‡���•�‡���–�‡�•�‡�Ž�Œ�‡���•�ƒ���•�–�”�ƒ�–�‡�æ�•�‘j igri XCOM: Uneny Unknown prema kojoj je i 
�‹�œ�”�ƒ�¯�‡�•���’�”�ƒ�•�–�‹�«�•�‹���†�‹�‘���œ�ƒ���†�‡�•�‘�•�•�–�”�ƒ�…�‹�Œ�—�ä 
 
���Ž�Œ�—�«�•�‡�� �”�‹�Œ�‡�«�‹�ã�� �”�ƒ�«�—�•�ƒ�Ž�•�ƒ�� �‹�‰�”�ƒ�á�� �•�–�”�ƒ�–�‡�æ�•�ƒ�� �‹�‰�”�ƒ�� �•�ƒ�� �’�‘�–�‡�œ�‡�á�� ���•�‹�–�›�á�� ���S�á�� ������
algoritam, programiranje 
 
Uvod 
 
���–�”�ƒ�–�‡�æ�•�‡���‹�‰�”�‡���’�”�‡�†�•�–�ƒ�˜�Ž�Œ�ƒ�Œ�—���Œ�‡�†�ƒ�•���‘�†���–�‡�•�‡�Ž�Œ�•�‹�Š�����ƒ�•�”�‘�˜�ƒ���—���’�‘�†�”�—�«�Œ�—���”�ƒ�«�—�•�ƒ�Ž�•�‹�Š��
�‹�‰�ƒ�”�ƒ�����y���ä�����˜�‡���‹�‰�”�‡���•�‡���†�‹�Œ�‡�Ž�‡���—���†�˜�ƒ���–�‡�•�‡�Ž�Œ�•�ƒ���’�‘�†���ƒ�•�”�ƒ�ã���•�–�”�ƒ�–�‡�æ�•�‡���‹�‰�”�‡���—���•�–�˜�ƒ�”�•�‘�•��
vremenu (eng. real-time strategy���� �‹�� �•�–�”�ƒ�–�‡�æ�•�‡�� �‹�‰�”�‡�� �•�ƒ�� �’�‘�–�‡�œ�‡�� ���‡�•�‰�ä��turn-based 
strategy�������z���ä�����”�˜�ƒ���•�–�”�ƒ�–�‡�æ�•�ƒ���‹�‰�”�ƒ���•�ƒ���’�‘�–�‡���‡���Œ�‡���‹�‰�”�ƒ���•�ƒ���’�Ž�‘�«�‹���•�‘�Œ�ƒ���Œ�‡���•�˜�‹�•�ƒ���†�‘�„�”�‘��
pozn�ƒ�–�ƒ�á���ƒ���œ�‘�˜�‡���•�‡���æ�ƒ�Š�����v�����‹���—�’�”�ƒ�˜�‘���Œ�‡���‹�•�’�Ž�‡�•�‡�•�–�ƒ�…�‹�Œ�ƒ���–�‡���‹�‰�”�‡���„�‹�Ž�ƒ���’�”�˜�ƒ���•�–�”�ƒ�–�‡�æ�•�ƒ��
�‹�‰�”�ƒ�� �•�ƒ�� �’�‘�–�‡�œ�‡�� �•�ƒ�� �”�ƒ�«�—�•�ƒ�Ž�—�� �s�{�y�x�ä�� �‰�‘�†�‹�•�‡�� ���x���ä�� �s�{�y�y�ä�� �‰�‘�†�‹�•�‡�� �”�ƒ�œ�˜�‹�Œ�‡�•�ƒ�� �Œ�‡�� �’�”�˜�ƒ��
�”�ƒ�–�•�ƒ�� �•�–�”�ƒ�–�‡�æ�•�ƒ�� �‹�‰�”�ƒ�� �•�ƒ�� �’�‘�–�‡�œ�‡�� �’�‘�†�� �‹�•�‡�•�‘�•�� ���•�’�‹�”�‡�� ���x���ä�� ���‰�”�ƒ�� �•�‘�Œ�ƒ�� �Œ�‡�� �’�‘�•�–�ƒ�Ž�ƒ��
klasik i definirala glavne �•�‡�Š�ƒ�•�‹�•�‡�� �‘�˜�‘�‰�� ���ƒ�•�”�ƒ�� �Œ�‡�� �‹�‰�”�ƒ�� �•�‘�Œ�—�� �Œ�‡�� �”�ƒ�œ�˜�‹�‘�� ��—�Ž�‹�ƒ�•��
Gollop kao nastavak igre Laser Squad a to je igra UFO: Enemy Unknown [9]. 
Nekoliko publikacija je izjavilo kako je to jedna od ponajboljih igara tog 
�˜�”�‡�•�‡�•�ƒ�ä�� ���˜�ƒ�Œ�� ���ƒ�•�”�� �Œ�‡�� �’�‘�•�‘�˜�•�‘�� �†�‘���‹�˜�‹�‘�� �˜�‡�Ž�‹�•�‹�� �—�•�’�Œ�‡�Š�� �t�r�s�t�ä godine izlaskom 
igre XCOM: Enemy Unknown, modernom preradom starog spomenutog klasika 
iz 1994. godine [10]. Prema Ranker-u, XCOM 2 �Œ�‡�� �•�ƒ�Œ�„�‘�Ž�Œ�ƒ�� �‹�‰�”�ƒ�� �‘�˜�‘�‰�� ���ƒ�•�”�ƒ�� �†�‘��
�†�ƒ�•�ƒ�æ�•�Œ�‡�‰���†�ƒ�•�ƒ�ä�����œ�—�œ�‡�–�•�‘�� �—�•�’�Œ�‡�æ�•�‹�� �’�”�‡�†�•�–�ƒ�˜�•�‹�…�‹���‘�˜�‘�‰�����ƒ�•�”�ƒ���•�—�ã��Heros of Might 
and Magic serijal, Civilization serijal, Into the Breach i drugi [1]. 
 
Osnovne mehanike igre  
 
���•�•�‘�˜�•�ƒ�� �•�‡�Š�ƒ�•�‹�•�ƒ�� �‹�‰�”�ƒ�•�Œ�ƒ�� �‘�˜�‘�‰�� ���ƒ�•�”�ƒ�� �Œ�‡�� �•�”�‡�–�ƒ�•�Œ�‡�� �‹�‰�”�ƒ�«�ƒ�� �’�”�‘�•�–�‘�”�‘�•�� �—��
potezima. Kako bi se implementirao ovaj koncept, kreirani nivo se dijeli u polja 
�•�‘�Œ�‹�•�ƒ�� �•�‡�� �‹�‰�”�ƒ�«�� �•�‘���‡�� �•�”�‡�–�ƒ�–�‹�ä�� ���‘�� �’�‘�Ž�Œ�‡�� �•�‡�� �•�ƒ�œ�‹�˜�ƒ�� �•�”�‡���ƒ�� �•�”�‡�–�ƒ�•�Œ�ƒ�ä�� ���˜�ƒ�•�‘�� �’�‘�Ž�Œ�‡��
�•�ƒ�†�”���‹�� �’�‘�–�”�‡�„�•�ƒ�� �•�˜�‘�Œ�•�–�˜�ƒ�� �‹�� �’�‘�–�”ebne informacije za igranje: osnovno svojstvo 
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�•�—�� �•�‘�‘�”�†�‹�•�ƒ�–�‡�� �’�‘�Ž�Œ�ƒ�� �—�� �‘�†�•�‘�•�—�� �•�ƒ�� �‘�•�–�ƒ�Ž�ƒ�� �’�‘�Ž�Œ�ƒ�ä�� ���ƒ�•�‘�¯�‡�”�� �•�‘���‡�� �Ž�‹�� �•�‡�� �–�‹�•�� �’�‘�Ž�Œ�‡�•��
�’�”�‘�Ž�ƒ�œ�‹�–�‹�� �‹�Ž�‹�� �•�‡�� �–�—���•�ƒ�Ž�ƒ�œ�‹�� �œ�‹�†�ä�� ���‘�Œ�‡�†�‹�•�ƒ�� �’�‘�Ž�Œ�ƒ�� �’�”�‡�†�•�–�ƒ�˜�Ž�Œ�ƒ�Œ�—�� �œ�ƒ�æ�–�‹�–�•�ƒ�� �’�‘�Ž�Œ�ƒ�� �‰�†�Œ�‡�� �Œ�‡��
�‹�‰�”�ƒ�«�� �†�Œ�‡�Ž�‘�•�‹�«�•�‘�� �œ�ƒ�æ�–�‹�©�‡�•�� �‘�†�� �•�ƒ�’�ƒ�†�ƒ�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�ƒ�ä�����ƒ�•�‘�� �„�‹�� �•�‡�� �‘�•�‘�‰�—�©�‹�Ž�‘��
�•�”�‡�–�ƒ�•�Œ�‡�� �•�”�‡�‹�”�ƒ�•�‘�•�� �•�”�‡���‘�•�á�� �’�‘�–�”�‡�„�•�‘�� �Œ�‡�� �’�”�‹�•�‹�Œ�‡�•�‹�–�‹�� �•�‡�•�‹�� �ƒ�Ž�‰�‘�”�‹�–�ƒ�•��
�’�”�‘�•�ƒ�Ž�ƒ�•�•�ƒ�� �•�ƒ�Œ�•�”�ƒ�©�‡�‰�� �’�—�–�ƒ�� �•�ƒ�†�� �–�‘�•�� �•�”�‡���‘�•�ä�� ���‘�•�–�‘�Œ�‹�� �•�‹�œ�� �ƒ�Ž�‰�‘�”�‹�–�ƒ�•�ƒ�� �•�‘�Œ�‹�� �•�‡��
bave ovom problematikom, svaki sa svojim prednostima i manama. Za 
�‹�•�’�Ž�‡�•�‡�•�–�ƒ�…�‹�Œ�—���–�”�ƒ���‡�•�Œ�ƒ���•�ƒ�Œ�•�”�ƒ�©�‡�‰���’�—�–�ƒ���—���‘�˜�‘�Œ���‹�‰�”�‹���‘�†�ƒ�„�”�ƒ�•���Œ�‡���������ƒ�Ž�‰�‘�”�‹�–�ƒ�•�����u���ä 
 
A* algoritam  
 
A* algoritam je kreiran 1968. godine te je napravljen kao ekstenzija 
���‹�Œ�•�•�–�”�‹�•�‘�‰���ƒ�Ž�‰�‘�”�‹�–�•�ƒ�ä���������ƒ�Ž�‰�‘�”�‹�–�ƒ�•���’�‘�•�–�‹���‡���„�‘�Ž�Œ�‡���’�‡�”�ˆ�‘�”�•�ƒ�•�•�‡���œ�„�‘�‰���•�‘�”�‹�æ�–�‡�•�Œ�ƒ��
�Š�‡�—�”�‹�•�–�‹�•�‡�� ���u���ä�� ���ƒ�� �„�‹�� �•�‡�� �†�‘�æ�Ž�‘�� �•�� �Œ�‡�†�•�‘�‰�� �•�Œ�‡�•ta na drugo, prvo se 
�’�‘�Œ�‡�†�•�‘�•�–�ƒ�˜�Ž�Œ�—�Œ�‡�� �’�‘�†�”�—�«�Œ�‡�� �’�”�‡�–�”�ƒ�‰�‡�á�� �‘�†�•�‘�•�•�‘�� �”�ƒ�†�‹�� �•�‡�� �•�”�‡���ƒ�� �•�� �’�‘�Ž�Œ�‹�•�ƒ�ä�� ���ƒ�•�‘�•��
�æ�–�‘���Œ�‡���’�‘�†�”�—�«�Œ�‡���’�‘�†�‹�Œ�‡�Ž�Œ�‡�•�‘���•�ƒ���’�‘�Ž�Œ�ƒ�á���‘�œ�•�ƒ�«�ƒ�˜�ƒ���•�‡���’�‘�«�‡�–�•�ƒ���–�‘�«�•�ƒ�����������–�‡���‹�•�Š�‘�†�‹�æ�•�ƒ��
�–�‘�«�•�ƒ�����������–�‡���’�‘�Ž�Œ�ƒ���•�‘�Œ�ƒ���•�‹�•�—���’�”�‘�Š�‘�†�•�ƒ�����‘�„�‘�Œ�‡�•�ƒ���…�”�•�‘�•���„�‘�Œ�‘�•���ä 
 

 
Slika br. 1: G i H cijene kretanja 

 
��‡�†�•�‘�•�� �•�ƒ�†�ƒ�� �Œ�‡�� �’�‘�†�”�—�«�Œ�‡�� �•�”�‡�–�ƒ�•�Œ�ƒ�� �’�‘�Œ�‡�†�•�‘�•�–�ƒ�˜�Ž�Œ�‡�•�‘�á�� �œ�ƒ�� �‹�•�’�Ž�‡�•�‡�•�–�ƒ�…�‹�Œ�—��
potrebne su dvije liste: 

�x Otvorena lista �� �—���•�Œ�—���•�‡���œ�ƒ�’�‹�•�—�Œ�—���•�˜�ƒ���’�‘�Ž�Œ�ƒ���’�‘���•�‘�Œ�‹�•�ƒ���•�‡���•�‘�‰�—�©�‡���•�”�‡�–�ƒ�–�‹��
�—���’�”�‘�…�‡�•�—���’�”�‘�•�ƒ�Ž�ƒ�•�•�ƒ���•�ƒ�Œ�•�”�ƒ�©�‡�‰���’�—�–�ƒ 

�x Zatvorena lista �� �˜�‡�©���’�”�‘�•�ƒ�–�”�ƒ�•�ƒ polja za kretanje 
 
���Ž�‰�‘�”�‹�–�ƒ�•���•�‡���‹�œ�˜�‘�†�‹���–�ƒ�•�‘���†�ƒ���•�‡���’�”�˜�‘���—���‘�–�˜�‘�”�‡�•�—���Ž�‹�•�–�—���†�‘�†�ƒ�Œ�‡���’�‘�«�‡�–�•�ƒ���’�‘�œ�‹�…�‹�Œ�ƒ�������‹��
�•�˜�ƒ���•�—�•�Œ�‡�†�•�ƒ���’�‘�Ž�Œ�ƒ���–�‘�‰���’�‘�«�‡�–�•�‘�‰���’�‘�Ž�Œ�ƒ�ä�����—���Œ�‡���’�‘�–�”�‡�„�•�‘���‘�†�Ž�—�«�‹�–�‹���Œ�‡���Ž�‹���†�‹�Œ�ƒ�‰�‘�•�ƒ�Ž�•�‘��
kretanje poljem validno. U implementiranoj igri dijagonalno kretanje je 
dozvoljeno no treba imati na umu da se kod dijagonalnog kretanja prevaljuje 
�†�—���‹���’�—�–���‘�†���Š�‘�”�‹�œ�‘�•�–�ƒ�Ž�•�‘�‰���‹�Ž�‹���˜�‡�”�–�‹�•�ƒ�Ž�•�‘�‰���•�”�‡�–�ƒ�•�Œ�ƒ�ä�����ƒ�•�‘���„�‹���•�‡���–�‘���—�œ�‡�Ž�‘���—���‘�„�œ�‹�”�á��
uzima se da je cijena horizontalnih i vertikalnog kretanja 1 dok se za 
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dijagonalno kretanje uzima fak�–�‘�”���s�ä�v�ä�����ƒ�«�—�•�ƒ�Œ�—���•�‡���†�˜�‹�Œ�‡���…�‹�Œ�‡�•�‡���•�”�‡�–�ƒ�•�Œ�ƒ�á���
���‹�����ä��
�
�� �…�‹�Œ�‡�•�ƒ�� �Œ�‡�� �—�†�ƒ�Ž�Œ�‡�•�‘�•�–�� �‘�†�� �’�‘�«�‡�–�•�‡�� �’�‘�œ�‹�…�‹�Œ�‡�� ���� �†�‘�•�� �Œ�‡�� ���� �…�‹�Œ�‡�•�ƒ�� �—�†�ƒ�Ž�Œ�‡�•�‘�•�–�� �•�‡�•�‘�‰��
�’�‘�Ž�Œ�ƒ���‘�†���‘�†�”�‡�†�‹�æ�•�‡���’�‘�œ�‹�…�‹�Œ�‡�����ä�������…�‹�Œ�‡�•�ƒ���Œ�‡���œ�”�ƒ�«�•�ƒ���—�†�ƒ�Ž�Œ�‡�•�‘�•�–���‘�†���–�‘�«�•�‡�������†�‘���–�‘�«�•�‡��
���� �æ�–�‘�� �—�� �’�”�‹�•�ƒ�œ�ƒ�•�‘�•�� �•�Ž�—�«�ƒ�Œ�—�� �•�ƒ�� �•�Ž�‹�…�‹�� �‹�œ�•�‘�•�‹�� �u�ä�z (ili 38 radi jednostavnosti 
prikaza) [5]. Za realizaciju A* algoritma potrebno je uvesti novu cijenu, cijenu 
�	�á�� �•�‘�Œ�ƒ�� �—�œ�‹�•�ƒ�� �—���‘�„�œ�‹�”�� �
�� �‹�� ���� �…�‹�Œ�‡�•�—���–�ƒ�•�‘�� �æ�–�‘�� �‹�Š�� �Œ�‡�†�•�‘�•�–�ƒ�˜�•�‘�� �œ�„�”�ƒ�Œ�ƒ�ä�� ���”�‡�–�ƒ�•�Œ�‡���’�‘��
�’�‘�Ž�Œ�—���•�‡�� �˜�”�æ�‹�� �–�ƒ�•�‘�� �†�ƒ�� �•�‡�� �—�˜�‹�Œ�‡�•�� �•�”�‡�©�‡�� �’�”�‡�•�ƒ�� �’�‘�Ž�Œ�—���•�‘�Œ�‡�� �‹�•�ƒ�� �•�ƒ�Œ�•�ƒ�•�Œ�— F cijenu. 
���ƒ�•�‘�•�� �•�˜�ƒ�•�‘�‰�� �•�‘�”�ƒ�•�ƒ�á�� �’�‘�•�‘�˜�•�‘�� �•�‡�� �”�ƒ�«�—�•�ƒ�Œ�—�� �’�‘�–�”�‡�„�•�‡�� �˜�”�‹�Œ�‡�†�•�‘�•�–�‹�� �–�‡�� �•�‡�� �–�ƒ�Œ��
�’�”�‘�…�‡�•���‹�œ�˜�‘�†�‹���•�˜�‡���†�‘�•���•�‡���•�‡���†�‘�¯�‡���†�‘���‘�†�”�‡�†�‹�æ�•�‡���–�‘�«�•�‡�����t���ä 
 

 
Slika br. 2: F cijene polja u radu A* algoritma 

 
Prepreke  
 
U kreiranoj igri, kao i kod igara XCOM serijala, postoje dvije vrste prepreka: 

�x ���‘�–�’�—�•�ƒ���œ�ƒ�æ�–�‹�–�ƒ���� �–�‘���Œ�‡���˜�”�•�–�ƒ���’�”�‡�’�”�‡�•�‡���•�‘�Œ�ƒ���’�‘�–�’�—�•�‘���æ�–�‹�–�‹���‹�‰�”�ƒ�«�ƒ���‘�†���’�ƒ�Ž�Œ�„�‡��
�•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�ƒ���‹���•�”�‘�œ���•�‘�Œ�—���•�‡���•�‡���•�‘���‡���’�—�…�ƒ�–�‹ 

�x ���Œ�‡�Ž�‘�•�‹�«�•�ƒ���œ�ƒ�æ�–�‹�–�ƒ���� �–�‘���Œ�‡���˜�”�•�–�ƒ���’�”�‡�’�”�‡�•�‡���•�‘�Œ�ƒ���†�Œ�‡�Ž�‘�•�‹�«�•�‘���æ�–�‹�–�‹���‹�‰�”�ƒ�«�ƒ���‘�†��
�’�ƒ�Ž�Œ�„�‡�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�� �•�‘�� �‹�‰�”�ƒ�«�� �–�ƒ�•�‘�¯�‡�”�� �‹�œ���–�‡�� �’�‘�œ�‹�…�‹�Œ�‡�� �•�‘���‡�� �’�—�…�ƒ�–�‹�� �•�ƒ��
neprijatelja 

 
���‹�†�‘�˜�‹�� �•�—�� �’�‘�•�‡�„�•�ƒ�� �˜�”�•�–�ƒ�� �’�”�‡�’�”�‡�•�ƒ�� �•�‘�Œ�‡�� �•�‡�� �œ�ƒ�—�œ�‹�•�ƒ�Œ�—�� �’�‘�Ž�Œ�‡�� �˜�‡�©�� �•�‡�� �•�ƒ�Ž�ƒ�œ�‡�� �•�ƒ��
�‰�”�ƒ�•�‹�…�‹���‹�œ�•�‡�¯�—���’�‘�Ž�Œ�ƒ�ä�����ƒ�•�‘�¯�‡�”�� �’�‘�•�–�‘�Œ�‡���†�˜�ƒ���‘�•�•�‘�˜�ƒ���–�‹�’�ƒ���œ�‹�†�‘�˜�ƒ�ã���œ�‹�†�� �•�‘�Œ�‹���†�Œ�‡�Ž�—�Œ�‡��
�’�‘�’�—�–���’�‘�–�’�—�•�‡���œ�ƒ�æ�–�‹�–�‡���‹���œ�‹�†���•�‘�Œ�‹���‹�•�ƒ���ˆ�—�•�•�…�‹�Œ�—���†�Œ�‡�Ž�‘�•�‹�«�•�‡���œ�ƒ�æ�–�‹te. Primjerice, zid 
�†�Œ�‡�Ž�‘�•�‹�«�•�‡���œ�ƒ�æ�–�‹�–�‡���„�‹���„�‹�‘���œ�‹�†���•�‘�Œ�‹���‹�•�ƒ���’�”�‘�œ�‘�”���—���‰�‘�”�•�Œ�‡�•���†�Œ�‡�Ž�—���•�‘�•�•�–�”�—�•�…�‹�Œ�‡�ä�����‘�†��
�‹�œ�”�ƒ�«�—�•�ƒ�� �•�‘���‡�� �Ž�‹�� �•�‡�� �•�ƒ�•�‹�Œ�‡�–�‹�� �æ�–�‡�–�ƒ�� �•�ƒ�� �‘�†�”�‡�¯�‡�•�‘�•�� �’�‘�Ž�Œ�—�� �‹�� �•�‘�Ž�‹�•�‘�� �‘�•�ƒ�� �‹�œ�•�‘�•�‹�á��
koriste se informacije polja koje su zapisane u svakom pojedinom polju. U 
kreiran�‘�Œ�� �‹�‰�”�‹�á�� �’�”�‡�’�”�‡�•�‡�� �—�•�ƒ�•�Œ�—�Œ�—�� �æ�ƒ�•�•�—�� �œ�ƒ�� �’�‘�‰�‘�†�ƒ�•�� �œ�ƒ�� �u�r�¨�ä�� ���� �•�Ž�—�«�ƒ�Œ�—�� �†�ƒ��
�’�‘�•�–�‘�Œ�‹�� �˜�‹�æ�‡�� �’�”�‡�’�”�‡�•�ƒ�� �—�� �˜�‹�†�•�‘�Œ�� �Ž�‹�•�‹�Œ�‹�� �‹�œ�•�‡�¯�—�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�ƒ�� �‹�� �‹�‰�”�ƒ�«�ƒ�á�� �–�ƒ�†�ƒ�� �•�‡��
�—�œ�‹�•�ƒ�Œ�—���—���‘�„�œ�‹�”���•�˜�‡���’�”�‡�’�”�‡�•�‡���–�‡���•�‡���”�ƒ�†�‹���ƒ�†�‡�•�˜�ƒ�–�•�‹���‹�œ�”�ƒ�«�—�•�ä 
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���Ž�‹�•�ƒ���„�”�ä���y�ã�����œ�‰�Ž�‡�†���†�Œ�‡�Ž�‘�•�‹�«�•�‹�Š���’�”�‡�’�”�‡�•�ƒ 

 
���”�—���Œ�ƒ 
 
Za �‰�Ž�ƒ�˜�•�—���•�‡�Š�ƒ�•�‹�•�—���„�‘�”�„�‡�á���‘�”�—���Œ�ƒ���•�—���’�”�‡�•�—�†�ƒ�•���ˆ�ƒ�•�–�‘�”�ä�������•�”�‡�‹�”�ƒ�•�‘�•���’�”�‘�–�‘�–�‹�’�—��
�‹�•�’�Ž�‡�•�‡�•�–�‹�”�ƒ�•�ƒ�� �•�—�� �–�”�‹�� �‘�•�•�‘�˜�•�ƒ�� �–�‹�’�ƒ�� �‘�”�—���Œ�ƒ�ã�� �œ�ƒ�� �„�Ž�‹�•�•�—�á�� �•�”�‡�†�•�Œ�—�� �‹�� �†�ƒ�Ž�‡�•�—�� �„�‘�”�„�—�ä��
���”�‹�Ž�‹�•�‘�•���”�ƒ�«�—�•�ƒ�•�Œ�ƒ���æ�ƒ�•�•�‡���œ�ƒ���’�‘�‰�‘�†�ƒ�•���—�œ�‹�•�ƒ���•�‡���—���‘�„�œ�‹�”���•�‡�•�‘�Ž�‹�•�‘���ˆ�ƒ�•�–�‘�”�ƒ�ã���˜�”�•�–�ƒ��
�‘�”�—���Œ�ƒ�� �•�‘�Œ�‡�� �•�‘�”�‹�•�–�‹�•�‘�á�� �—�†�ƒ�Ž�Œ�‡nost neprijatelja i prepreke koje se nalaze u 
�˜�‹�†�•�‘�•�� �’�‘�Ž�Œ�—�� �‹�œ�•�‡�¯�—�� �‹�‰�”�ƒ�«�ƒ�� �‹�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�ƒ�ä�� ���”�—���Œ�‡�� �œ�ƒ�� �„�Ž�‹�•�•�—�� �„�‘�”�„�—�� �‹�•�ƒ�� �˜�‡�Ž�‹�•�—��
�æ�ƒ�•�•�—���’�‘�‰�‘�–�•�ƒ���•�‘���‡�ˆ�‡�•�–�‹�˜�•�ƒ���—�†�ƒ�Ž�Œ�‡�•�‘�•�–���Œ�‡���•�˜�‡�‰�ƒ���u���’�‘�Ž�Œ�ƒ�ä�������—�†�ƒ�Ž�Œ�‡�•�‘�æ�©�—���æ�ƒ�•�•�ƒ���œ�ƒ��
pogodak opada. 
 

 
���Ž�‹�•�ƒ���„�”�ä���z�ã�����”�‹�•�ƒ�œ���æ�ƒ�•�•�‡���œ�ƒ���’�‘�‰�‘�†�ƒ�• 

 
���ƒ�•�‘�¯�‡�”�á�� �Œ�‡�†�ƒ�•�� �‘�†�� �ˆ�ƒ�•�–�‘�”�ƒ�� �•�‘�†�� �‹�œ�”�ƒ�«�—�•�ƒ�� �•�‘�•�ƒ�«�•�‡�� �æ�–�‡�–�‡�� �Œ�‡�� �‹�� �†�‹�‘�� �–�‹�Œ�‡�Ž�ƒ�� �•�‘�Œ�‹�� �Œ�‡��
�’�‘�‰�‘�¯�‡�•�ä�� ���‹�Œ�‡�Ž�‘�� �Ž�‹�•�‘�˜�ƒ�� �—�� �‹�‰�”�‹�� �•�‡�� �†�‹�Œ�‡�Ž�‹�� �—�� �–�”�‹�� �‘�•�•�‘�˜�•�ƒ�� �†�‹�Œ�‡�Ž�ƒ�ã�� �‰�Ž�ƒ�˜�ƒ�á�� �–�”�—�’�� �‹�� �—�†�‘�˜�‹�ä��
���‘�‰�‘�†�ƒ�•���—���‰�Ž�ƒ�˜�—���‹�œ�ƒ�œ�‹�˜�ƒ���•�ƒ�Œ�˜�‡�©�—���æ�–�‡�–�—���‹���•�ƒ�œ�‹�˜�ƒ���•�‡���•�”�‹�–�‹�«�•�‹���—�†�ƒ�”�ƒ�…�����‡�•�‰�ä���…ritical 
hit). Pogodak �—�� �–�”�—�’�� �«�‹�•�‹�� �•�–�ƒ�•�†�ƒ�”�†�•�—�� �æ�–�‡�–�—�� �Œ�‡�”�� �Œ�‡�� �–�”�—�’�� �•�ƒ�Œ�Ž�ƒ�•�æ�‡�� �’�‘�‰�‘�†�‹�–�‹�ä��
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���‘�‰�‘�†�ƒ�•���—���•�‡�•�‹���—�†���•�‹�•�—�Ž�‹�”�ƒ���•�‹�–�—�ƒ�…�‹�Œ�—���‰�†�Œ�‡���•�‡���•�ƒ�•�‘�•�‹���•�ƒ�•�Œ�‡���æ�–�‡�–�‡���‘�†���‘�«�‡�•�‹�˜�ƒ�•�‘�‰��
�–�‡���’�”�‡�†�•�–�ƒ�˜�Ž�Œ�ƒ���•�ƒ�’�ƒ�†���†�Œ�‡�Ž�‘�•�‹�«�•�‡���æ�–�‡�–�‡�ä�����˜�‹���‘�˜�‹���‹�œ�”�ƒ�«�—�•�‹���•�‡���–�‡�•�‡�Ž�Œ�‡���•�ƒ���‘�•�•�‘�˜�•�‹�•��
�•�–�ƒ�–�‹�•�–�‹�«�•�‹�•�� �’�”�‹�•�…�‹�’�‹�•�ƒ�� �‰�†�Œ�‡�� �•�‡�� �‰�‡�•�‡�”�‹�”�ƒ�Œ�—�� �•�ƒ�•�—�•�‹�«�•�‡�� �˜�”�‹�Œ�‡�†�•�‘�•�–�‹�� �•�ƒ�� �–�‡�•�‡�Ž�Œ�—��
�’�‘�•�–�‘�–�ƒ�•�ƒ���•�ƒ�•�‘���„�‹���•�‡���‘�†�”�‡�†�‹�‘���•�‘�•�ƒ�«�ƒ�•���‹�•�Š�‘�†���„�‘�”�„�‡�ä 
 
���ƒ�•�Ž�Œ�—�«�ƒ�• 
 
Iako igra djeluje jednostavno, spomenute mehanike nisu jednostavne za 
implementaciju. S obzirom na veliku varijabilnost interakcije raznih aspekata, 
vrlo je �˜�‡�Ž�‹�•�ƒ���æ�ƒ�•�•�ƒ���†�ƒ���©�‡���•�‡���—���„�‘�”�„�‹���’�‘�Œ�ƒ�˜�‹�–�‹���”�ƒ�œ�•�‹���’�‘�•�‡�„�•�‹���•�Ž�—�«�ƒ�Œ�‡�˜�‹���•�‘�Œ�‡���•�‘�‰�—��
�†�‘�˜�‡�•�–�‹�� �†�‘�� �•�‡���‡�Ž�Œ�‡�•�‹�Š�� �”�‡�œ�—�Ž�–�ƒ�–�ƒ�ä�� ���˜�ƒ�•�—�� �•�‡�Š�ƒ�•�‹�•�—�� �„�‹�–�•�‘�� �Œ�‡�� �’�‘�•�•�‘�� �†�‘�„�”�‘��
�†�‹�œ�ƒ�Œ�•�‹�”�ƒ�–�‹�� �‹�� �”�ƒ�†�‹�� �ƒ�†�‡�•�˜�ƒ�–�•�‡�� �‹�•�’�Ž�‡�•�‡�•�–�ƒ�…�‹�Œ�‡�� �‹�‰�”�‡�� �‹�� �”�ƒ�†�‹�� �„�ƒ�Ž�ƒ�•�•�‹�”�ƒ�•�‘�•�–�‹�� �–�‡���‹�•�‡��
igre.  
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���ƒ���‡�–�ƒ�• 
 
���ƒ�œ�˜�‘�Œ���”�ƒ�«�—�•�ƒ�Ž�•�‹�Š���‹�‰�ƒ�”�ƒ���–�”�ƒ�Œ�‡���˜�‡�©���’�”�‡�•�‘���w�r���‰�‘�†�‹�•�ƒ�ä ���˜�ƒ�•�‹�•���†�ƒ�•�‘�•���‘�†�—�æ�‡�˜�Ž�Œ�‡�•�Œ�‡��
�Ž�Œ�—�†�‹���”�ƒ�«�—�•�ƒ�Ž�•�‹�•�� �‹�‰�”�ƒ�•�ƒ���•�—�•�—�Ž�ƒ�–�‹�˜�•�‘���”�ƒ�•�–�‡�á���—�•�Ž�Œ�—�«�—�Œ�—�©�‹���•�˜�‡���—�œ�”�ƒ�•�–�‡�ä���
�”�ƒ�•�‹�…�‡���—��
�‘�†�”�‡�¯�‹�˜�ƒ�•�Œ�—���•�‘�Œ�‡�•�����ƒ�•�”�—���‹�Ž�‹�����ƒ�•�”�‘�˜�‹�•�ƒ���‹gra pripada vrlo su fleksibilne jer je za 
�•�˜�ƒ�•�—�� �‹�‰�”�—�� �’�‘�–�”�‡�„�•�‘�� �‹�œ�˜�”�æ�‹�–�‹�� �˜�‹�æ�‡�•�”�‹�–�‡�”�‹�Œ�•�•�—�� �ƒ�•�ƒ�Ž�‹�œ�—�� �•�ƒ�•�‘�� �„�‹�� �•�‡�� �†�‘�æ�Ž�‘��do 
���‡�Ž�Œ�‡�•�‘�‰���”�‡�œ�—�Ž�–�ƒ�–�ƒ���•�˜�”�•�–�ƒ�˜�ƒ�•�Œ�ƒ�ä 
 
Brz razvoj tehnologije stvara dobru podlogu za razvoj novi�Š�����ƒ�•�”�‘�˜�ƒ�á���ƒ���—�œ���–�ƒ�•�‘��
brz razvoj �•�‘�•�„�‹�•�ƒ�…�‹�Œ�‡�� ���ƒ�•�”�‘�˜�ƒ�� �’�‘�•�–�ƒ�Œ�—�� �•�˜�‡�� �œ�ƒ�•�–�—�’�Ž�Œ�‡�•�‹�Œ�‡�� �Œ�‡r �•�‡�� �’�‘�˜�‡�©�ƒ�˜�ƒ��
kompleksnost samih igara. 
 
���Ž�Œ�—�«�•�‡���”�‹�Œ�‡�«�‹�ã�����ƒ�•�”�‘�˜�‹�á���”�ƒ�«�—�•�ƒ�Ž�•�‡���‹�‰�”�‡�á���•�Ž�ƒ�•�‹�ˆ�‹�•�ƒ�…�‹�Œ�ƒ�����ƒ�•�”�‘�˜�ƒ�á���’�”�‹�•�Œ�‡�”�‹�����ƒ�•�”�‘�˜�ƒ�� 
 
Uvod 
 
���‘�«�‡�–�ƒ�•�� �”�ƒ�œ�˜�‘�Œ�ƒ�� �”�ƒ�«�—�•�ƒ�Ž�•�‹�Š�� �‹�‰�ƒ�”�ƒ�� �„�‹�‘�� �Œ�‡�� �•�•�”�‘�•�ƒ�•�á�� �–�‡�� �Œ�‡�� �„�‹�Ž�‘�� �–�‡�æ�•�‘�� �–�˜�”�†�‹�–�‹��
�’�‘�•�–�‘�Œ�ƒ�•�Œ�‡�� �˜�‡�©�‡�‰�� �„�”�‘�Œ�ƒ�� ���ƒ�•�”�‘�˜�ƒ�ä�� �
�Ž�‡�†�ƒ�Œ�—�©�‹�� �”�‡�œ�—�Ž�–�ƒ�–�‡�� �†�ƒ�•�ƒ�•�á���•�‘�‰�—�©�‡�� �Œ�‡��vidjeti 
�•�ƒ�•�‘���”�ƒ�«�—�•�ƒ�Ž�•�‡���‹�‰�”�‡���’�‘�•�–�ƒ�Œ�—���•�‹lijunski p �‘�•�Ž�‘�˜�‹�á���˜�‘�¯�‡�•�‹���•�‡���•�ƒ�•�‘���”�ƒ�œ�˜�‘�Œ�‡�• �˜�‡�©���‹��
�‹�•�–�”�ƒ���‹�˜�ƒ�•�Œ�‡�•�á���ƒ�•�ƒ�Ž�‹�œ�ƒ�•�ƒ�á���…�‹�Ž�Œ�ƒ�•�‹�•���•�•�—�’�‹�•�ƒ�•�ƒ�á���•�ƒ�”�•�‡�–�‹�•�‰�‘�•���‹td. Takav ubrzani 
�”�ƒ�œ�˜�‘�Œ���†�‘�˜�‡�‘���Œ�‡���†�‘���˜�‡�Ž�‹�•�‘�‰���„�”�‘�Œ�ƒ���‹�†�‡�Œ�ƒ���‹���†�‹�ˆ�‡�”�‡�•�…�‹�Œ�ƒ���‹�œ�•�‡�¯�—���”�ƒ�«�—�•�ƒ�Ž�•�‹�Š���‹�‰�ƒ�”�ƒ�ä�����‘��
�•�ƒ�•�� �†�‘�˜�‘�†�‹�� �†�‘�� �’�‘�†�ƒ�–�ƒ�•�ƒ�� �•�‘�Œ�‹�� �•�—�� �‘�†�� �œ�•�ƒ�«�ƒ�Œ�ƒ�� �œ�ƒ�� �’�‘�†�”�—�«�Œ�‡�� ���ƒ�•�”�‘�˜�ƒ�� �”�ƒ�«�—�•�ƒ�Ž�•�‹�Š��
igara.  
 
���Ž�ƒ�•�‹�ˆ�‹�•�ƒ�…�‹�Œ�ƒ�� �”�ƒ�«�—�•�ƒ�Ž�•�‡�� �‹�‰�”�‡�� �—�� �‘�†�”�‡�¯�‡�•�‹�� ���ƒ�•�”�� �•�ƒ�Œ�«�‡�æ�©�‡�� �•�‡�� �˜�”�æ�‹�� �’�‘�� �‘�•�•�‘�˜�‹��
mehanike igre, a vizualni dijelovi, kao i prostor i vrijeme u kojem se radnja 
izvodi, �•�—���•�ƒ�•�Œ�‡���„�‹�–�•�‹���œ�ƒ���‘�†�”�‡�¯�‹�˜�ƒ�•�Œ�‡�����ƒ�•�”�ƒ���‹�‰�”�‡�ä�����Ž�ƒ�•�‹�ˆ�‹�•�ƒ�…�‹�Œ�ƒ���‹�‰�ƒ�”�ƒ���’�‘�•�ƒ�Œ�˜�‹�æ�‡���Œ�‡��
bitna krajnjim korisnicima �� �‹�‰�”�ƒ�«�‹�•�ƒ�á���ƒ�Ž�‹���‹���‹�œ�†�ƒ�˜�ƒ�«�‹�•�ƒ���”�ƒ�«�—�•�ƒ�Ž�•�‹�Š���‹�‰�ƒ�”�ƒ�ä 
  
���ƒ�•�‘�� �‘�”�‰�ƒ�•�‹�œ�‹�”�ƒ�•�‹�� �•�—�•�–�ƒ�˜�� �•�Ž�—���‹�� �’�”�‹�� �‘�†�Ž�—�…�‹�� �‘�� �”�ƒ�œ�˜�‘�Œ�—�� �•�Ž�Œ�‡�†�‡�©�‡�� �‹�‰�”�‡�ä�� ���”�ƒ�©�‡�•�Œ�‡��
�–�”�‡�•�†�‘�˜�ƒ�� �•�‡�¯�—�� �•�‘�”�‹�•�•�‹�…�‹�•�ƒ�� �•�‘���‡�� �†�‘�˜�‡�•�–�‹�� �†�‘�� �‹�†�‡�Œ�‡�á�� �‘�˜�‹�•�•�‘�� �‘�� �’�‘�’�—�Ž�ƒ�”�•�‘�•�–�‹��
���ƒ�”�•�ƒ�� �—�� �•�‡�•�‘�•�� �’�‡�”�‹�‘�†�—�ä�� ���‘�”�‹�•�•�‹�•�—�� �©�‡�� �•�� �†�”�—�‰�‡�� �•�–�”�ƒ�•�‡�� ���ƒ�”�•�‘�˜�‹�� �’�‘�•�‘�©�‹�� �†�‘�•�‹�Œ�‡�–�‹��
odluku pri odabiru nove igre kojoj bi posvetio svoje vrijeme. 
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���‡�ˆ�‹�•�‹�…�‹�Œ�ƒ���”�ƒ�«�—�•�ƒ�Ž�•�‡���‹�‰�”�‡���‹�����ƒ�•�”�‘�˜�ƒ���”�ƒ�«�—�•�ƒ�Ž�•�‹�Š���‹�‰�ƒ�”�ƒ 
 
���‘�Œ�ƒ�•�� �”�ƒ�«�—�•�ƒ�Ž�•�‡�� �‹�‰�”�‡�� �«�‡�•�–�‘�� �Œ�‡�� �‹�œ�Œ�‡�†�•�ƒ�«�‡�•�� �•�� �’�‘�Œ�•�‘�•�� �˜�‹�†�‡�‘�‹�‰�”�‡�á�� �–�‡�� �–�ƒ�•�˜�ƒ��
definicija �‰�Ž�ƒ�•�‹�ã���÷���ƒ�«�—�•�ƒ�Ž�•�‡���‹�‰�”�‡�����˜�‹�†�‡�‘�‹�‰�”�‡���á���’�”�‹�•�Œ�‡�•�•�•�‹���”�ƒ�«�—�•�ƒ�Ž�•�‹���’�”�‘�‰�”�ƒ�•�‹���œ�ƒ��
zabavu. U pravilu su to interaktivne igre koje se odvijaju na osobnim 
�”�ƒ�«�—�•�ƒ�Ž�‹�•�ƒ�á�� �•�’�‡�…�‹�Œ�ƒ�Ž�‹�œ�‹�”�ƒ�•�‹�•�� �”�ƒ�«�—�•�ƒ�Ž�‹�•�ƒ�� ���–�œ�˜�ä�� �‹�‰�”�ƒ�©�‡�� �•�‘�•�œ�‘�Ž�‡���á�� �’�”�‹�Œ�‡�•�‘�•�•�‹�•��
���†���‡�’�•�‹�•�����‹�‰�”�ƒ�©�‹�•���•�‘�•�œ�‘�Ž�ƒ�•�ƒ�á���–�‡���•�ƒ���†�Ž�ƒ�•�‘�˜�•�‹�…�‹�•�ƒ�á���•�‘�„�‹�–�‡�Ž�‹�•�ƒ���‹���•�Ž�‹�«�•�‘�•�—�ò�����w���ä 
 
���ƒ�•�‘���„�‹���•�‡���æ�–�‘���‹�•�’�”�ƒ�˜�•�‹�Œ�‡���’�”�‡�†�•�–�ƒ�˜�‹�Ž�‘���‘�†�‰�‘�˜�ƒ�”�ƒ�Œ�—�©�‡���’�”�‹�•�Œ�‡�”�‡���‹�‰�ƒ�”�ƒ�á���’�‘�–�”�‡�„�•�‘���Œ�‡��
�‘�†�”�‡�†�‹�–�‹�� �‰�”�ƒ�•�‹�…�‡�� �’�”�‡�•�ƒ�� �•�‘�Œ�‹�•�ƒ�� �‹�‰�”�ƒ�� �’�”�‹�’�ƒ�†�ƒ�� �•�ƒ�–�‡�‰�‘�”�‹�Œ�‹�� �”�ƒ�«�—�•�ƒ�Ž�•�‹�Š�� �‹�‰�ƒ�”�ƒ�ä�� ����
�•�Ž�Œ�‡�†�‡�©�‹�Š���•�‡�•�‘�Ž�‹�•�‘���”�‡�«�‡�•�‹�…�ƒ���„�‹�–���©�‡���’�”�‹�•�ƒ�œ�ƒ�•�ƒ���†�‡�–�ƒ�Ž�Œ�•�‹�Œ�ƒ���”�ƒ�œ�Ž�‹�•�ƒ���‹�œ�•�‡�¯�—���’�‘�Œ�•�‘�˜�ƒ��
�”�ƒ�«�—�•�ƒ�Ž�•�‡���‹�‰�”�‡���‹���˜�‹�†�‡�‘�‹�‰�”�‡�ä 
 
�÷���‘�Œ�ƒ�•�� �”�ƒ�«�—�•�ƒ�Ž�•�‡�� �‹�‰�”�‡�� �‘�„�‹�«�•�‘�� �•�‡�� �’�‘�‹�•�–�‘�˜�Œ�‡�©�—�Œ�‡�� �•�� �’�‘�Œ�•�‘�•�� �˜�‹�†�‡�‘�‹�‰�”�‡�ä�� ���ƒ�’�”�ƒ�˜�‘�á��
�•�‡�¯�—�� �•�Œ�‹�•�ƒ�� �•�‡�� �’�‘�•�–�‘�Œ�‹�� �œ�•�ƒ�«�ƒ�Œ�•�‹�Œ�ƒ�� �”�ƒ�œ�Ž�‹�•�ƒ�á�� �‘�•�‹�•�� �æ�–�‘�� �•�‡�� �”�ƒ�«�—�•�ƒ�Ž�•�‡�� �‹�‰�”�‡�� �‹�‰�”�ƒ�Œ�—��
�’�‘�•�‘�©�—�� �”�ƒ�«�—�•�ƒ�Ž�ƒ�á�� �ƒ�� �˜�‹�†�‡�‘�‹�‰�”�‡�� �’�‘�•�‘�©�—�� �•�‘�•�œ�‘�Ž�‡�� ���•�’�”�ä�� ���Ž�ƒ�›�•�–�ƒ�–�‹�‘�•���� �•oja je 
�’�”�‹�•�Ž�Œ�—�«�‡�•�ƒ���•�ƒ���–�‡�Ž�‡�˜�‹�œ�‘�”�ò�����s���ä 
 
���‹�•�‡�� �†�‘�Ž�ƒ�œ�‹�•�‘�� �†�‘�� �’�‘�Œ�•�ƒ�� ���ƒ�•�”�‘�˜�ƒ�� �”�ƒ�«�—�•�ƒ�Ž�•�‹�Š�� �‹�‰�ƒ�”�ƒ�ä�� �~�ƒ�•�”�‘�˜�‹�� �•�‡�� �‘�†�”�‡�¯�—�Œ�—�� �’�‘��
�‘�•�•�‘�˜�‹�� �•�‡�Š�ƒ�•�‹�•�‡�� �‹�‰�”�‡�á�� �ƒ�Ž�‹�� �•�‡�•�ƒ�†�� �’�‘�•�–�‘�Œ�‡�� �‹�� �‹�œ�—�œ�‡�…�‹�á�� �•�’�”�ä�� �”�ƒ�«�—�•�ƒ�Ž�•�ƒ�� �‹�‰�”�ƒ�� �«�‹�Œ�ƒ�� �Œ�‡��
�•�‡�Š�ƒ�•�‹�•�ƒ���‹�‰�”�‡���•�‘�•�„�‹�•�ƒ�…�‹�Œ�ƒ���†�˜�ƒ�Œ�—�����ƒ�•�”�‘�˜�ƒ�����v���ä 
 
Suvremena klasifikac �‹�Œ�ƒ�����ƒ�•�”�‘�˜�ƒ���”�ƒ�«�—�•�ƒ�Ž�•�‹�Š��igara  
 
Valve Corporation �Œ�‡���†�ƒ�•�ƒ�•���Œ�‡�†�ƒ�•���‘�†���•�ƒ�Œ�˜�‡�©�‹�Š���†�‹�‰�‹�–�ƒ�Ž�•�‹�Š���†�‹�•�–�”�‹�„�—�–�‡�”�ƒ���”�ƒ�«�—�•�ƒ�Ž�•�‹�Š��
igara. Njihov rad krenuo je 2003. s njihovom platformom pod nazivom Steam 
koja �†�ƒ�•�ƒ�•�� �‹�•�ƒ�� �˜�‹�æ�‡�� �‘�†�� �x�y�� �•�‹�Ž�‹�Œ�—�•�ƒ�� �•�‘�”�‹�•�•�‹�•�ƒ�� �•�˜�ƒ�•�‹�� �•�Œ�‡�•�‡�…�ä�� ���‘�”�‹�•�•�‹�…i mogu 
�„�‹�”�ƒ�–�‹�� �‹�œ�•�‡�¯�—�� �˜�‹�æ�‡�� �‘�†�� �s�r���r�r�r�� �†�‘�•�–�—�’�•�‹�Š�� �‹�‰�ƒ�”�ƒ�� �•�‘�Œ�‡�� �•�—�� �•�ƒ�Œ�˜�‡�©�‹�•�� �†�‹�Œ�‡�Ž�‘�•��
�”�ƒ�«�—�•�ƒ�Ž�•�‡���‹�‰�”�‡�����t���ä 
 
Jedna �‘�†���˜�ƒ���•�‹�Š���—�•�Ž�—�‰�ƒ���•�‘�Œ�—��Steam �’�Ž�ƒ�–�ˆ�‘�”�•�ƒ���•�‘�”�ƒ���’�”�—���ƒ�–�‹���•�˜�‘�Œ�‹�•���•�‘�”�‹�•�•�‹�…�‹�•�ƒ��
�Œ�‡�� �•�‘�”�–�‹�”�ƒ�•�Œ�‡�� �‹�� �ˆ�‹�Ž�–�”�‹�”�ƒ�•�Œ�‡�� �—�•�—�’�•�‘�‰�� �•�ƒ�†�”���ƒ�Œ�ƒ�� ���‹�‰�”�‹���� �’�‘�� ���ƒ�•�”�‘�˜�‹�•�ƒ�ä�� ���‡�©�� �Œ�‡��
navedeno kako granice klasifikacije nisu striktne i kako postoje razna 
�‘�†�•�–�—�’�ƒ�•�Œ�ƒ�� �•�‘�Œ�ƒ�� �‘�–�‡���ƒ�˜�ƒ�Œ�—�� �–�‘�«�•�—�� �•�Ž�ƒ�•�‹�ˆ�‹�•�ƒ�…�‹�Œ�—�� ���ƒ�•�”�‘�˜�ƒ�ä�� ���ƒ�Ž�Œ�•�Œ�ƒ�� �”�ƒ�œ�”�ƒ�†a 
klasifikacije dovodi do takozvanih oznaka (engl. Tags) koje platforma Steam 
�•�‘�”�‹�•�–�‹���œ�ƒ���†�‡�–�ƒ�Ž�Œ�•�‹�Œ�—���•�’�‡�…�‹�ˆ�‹�•�ƒ�…�‹�Œ�—���‹�‰�”�‡�á���ƒ���•�‘�Œ�ƒ���•�‡���–�‡�•�‡�Ž�Œ�‹���•�ƒ���’�”�‘�æ�‹�”�‡�•�Œ�—���•�‡�•�‘�‰���‘�†��
�’�‘�«�‡�–�•�‹�Š�����ƒ�•�”�‘�˜�ƒ�ä 
 
���‡�•�‡�–���•�ƒ�Œ�˜�ƒ���•�‹�Œ�‹�Š�����ƒ�•�”�‘�˜�ƒ���’�”�‡�•�ƒ��Steam-u su: 
 

�x Akcijske igre (engl. Action), 
�x ���˜�ƒ�•�–�—�”�‹�•�–�‹�«�•�‡���‹�‰�”�‡�����‡�•�‰�Ž�ä��Adventure), 
�x Jednostavne igre / Usputne igre (engl. Casual), 
�x Indie igre (engl. Indie), 
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�x ���•�–�‡�”�•�‡�–�•�•�ƒ�� �‹�‰�”�ƒ�� �•�� �˜�‡�Ž�‹�•�‹�•�� �„�”�‘�Œ�‡�•�� �‹�‰�”�ƒ�«�ƒ�� ���‡�•�‰�Ž�ä��Massively 
Multiplayer Online - MMO) 

�x ���”�•�ƒ�©�‡���‹�‰�”�‡�����‡�•�‰�Ž�ä��Racing), 
�x Igra igranja uloga (engl. Role-playing game �� RPG) 
�x Simulacije (engl. Simulation), 
�x Sportske igre (engl. Sports), 
�x ���–�”�ƒ�–�‡�æ�•�‡���‹�‰�”�‡�����‡�•�‰�Ž�ä��Strategy) 

 
���•�‹�•�� �•�ƒ�˜�‡�†�‡�•�‘�‰�á�� �•�‘�”�‹�•�–�‹�� �•�‡�� �‰�‘�–�‘�˜�‘�� �v�r�r�� �‘�œ�•�ƒ�•�ƒ�� �•�ƒ�•�‘�� �„�‹�� �•�‡�� �•�‘�‰�Ž�‘�� �†�‘�©�‹�� �†�‘�� �æ�–�‘��
�•�’�‡�…�‹�ˆ�‹�«�•�‹�Œ�‹�Š���”�‡�œ�—�Ž�–�ƒ�–�ƒ���’�”�‹�Ž�‹�•�‘�•���’�”�‡�–�”�ƒ�‰�ƒ�����z���ä 
 
Battle-Royale je pri�•�Œ�‡�”�� �•�‘�˜�‘�‰�� ���ƒ�•�”�ƒ�� �•�‘�Œ�‹�� �•�‡�� �’�‘�Œ�ƒ�˜�‹�‘�� �—�� �t�r�s�y�ä�� �‹�� �•�‘�Œ�‹�� �Œ�‡�� �—�˜�‡�Ž�‹�•�‡��
�—�–�Œ�‡�…�ƒ�‘�� �•�ƒ�� �”�ƒ�œ�˜�‘�Œ�� �‹�‰�ƒ�”�ƒ�ä�� �
�‡�•�‡�”�ƒ�Ž�‹�œ�ƒ�…�‹�Œ�‘�•�� �‘�˜�‘�‰�� ���ƒ�•�”�ƒ�� �†�‘�æ�Ž�‘�� �„�‹�� �•�‡�� �†�‘�� ���ƒ�•�”�ƒ��
�ƒ�•�…�‹�Œ�•�•�‹�Š�� �‹�‰�ƒ�”�ƒ�á�� �ƒ�Ž�‹�� �œ�„�‘�‰�� �•�‘�•�’�Ž�‡�•�•�•�‘�•�–�‹�� �‹�‰�”�‡�� �†�‘�•�–�ƒ�� �«�‡�•�–�‘�� �•�‡�� �’�”�‡�†�•�–�ƒ�˜�Ž�Œ�ƒ�� �•�ƒ�‘��
�œ�ƒ�•�‡�„�•�ƒ���˜�”�•�–�ƒ�����ƒ�•�”�ƒ�ä 
 
Akcijske igre  
 
���•�…�‹�Œ�•�•�‡�� �‹�‰�”�‡�� �‹�•�ƒ�Œ�—�� �Œ�‡�†�ƒ�•�� �‘�†�� �•�ƒ�Œ�•�–�ƒ�”�‹�Œ�‹�Š�� �’�‘�«�‡�–�ƒ�•�ƒ�� �•�‡�¯�—�� �”�ƒ�«�—�•�ƒ�Ž�•�‹�•�� �‹�‰�”�ƒ�•�ƒ�� �‹��
�’�”�‡�†�•�–�ƒ�˜�Ž�Œ�ƒ�Œ�—�� �Œ�‡�†�ƒ�•�� �‘�†�� ���ƒ�•�”�‘�˜�ƒ�� �‹�œ�� �•�‘�Œ�‡�‰�� �Œ�‡�� �’�”�‘�‹�œ�ƒ�æ�Ž�‘�� �•�ƒ�Œ�˜�‹�æ�‡�� �’�‘�†-���ƒ�•�”�‘�˜�ƒ�á��
poput FPS igri, Battle Royale, igri na 3D platformama i drugih. Mehanika igre je 
�•�ƒ�Ž�‘���†�”�—�‰�ƒ�«�‹�Œ�ƒ���•�‘�†���•�˜�ƒ�•�‘�‰��pod-���ƒ�•�”�ƒ�á���ƒ�Ž�‹���‘�•�‘���æ�–�‘���‹�•���Œ�‡���œ�ƒ�Œ�‡�†�•�‹�«�•�‘���Œ�‡���‹�œ�ƒ�œ�‹�˜�ƒ�•�Œ�‡��
korisnikovih refleksa, koordinacije i brzine reagiranja [7]. 
 

 
���Ž�‹�•�ƒ���„�”�ä���w�ã�����”�‹�•�ƒ�œ���‹�‰�”�‡���÷���Ž�ƒ�›�‡�”�—�•�•�•�‘�™�•�9�•�����ƒ�–�–�Ž�‡�‰�”�‘�—�•�†�•�ò 

 
���ƒ�‘�� �’�”�‹�•�Œ�‡�”�� �„�‹�–�� �©�‡�� �’�”�‹�•�ƒ�œ�ƒ�•�ƒ�� �Œ�‡�†�•�ƒ��Battle Royale igra koja je svojim izlaskom 
2017. pridobila jako veliki broj korisnika. Playerunknown's Battlegrounds 
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���•�Ž�‹�•�ƒ���s���á���•�”�ƒ�©�‡���������
�á���‹�œ�†�ƒ�•�ƒ���‘�†���•�–�”�ƒ�•�‡���’�‘�†�—�œ�‡�©�ƒ���������
�����‘�”�’�‘�”�ƒ�–�‹�‘�•�á���Œ�‡���‹�‰�”�ƒ���—��
�•�‘�Œ�‘�Œ���•�—�†�Œ�‡�Ž�—�Œ�‡���’�‘���s�r�r���‹�‰�”�ƒ�«�ƒ���•�‘�Œ�‹�•�ƒ���Œ�‡���…�‹�Ž�Œ���’�”�‡���‹�˜�Œ�‡�–�‹���•�ƒ���Œ�‡�†�•�‘�•���‘�–�‘�•�—�á���–�‡��ubiti 
sve protivnike. Potrebno je sakupljati razne stvari u okolini koje ig�”�ƒ�«�—��
�‘�•�‘�‰�—�©�ƒ�˜�ƒ�Œ�—���’�”�‡���‹�˜�Ž�Œ�ƒ�˜�ƒ�•�Œ�‡ �‹���•�‘�Œ�‡���˜�‘�†�‡���‹�‰�”�ƒ�«�ƒ���†�‘���„�‘�Ž�Œ�‡���‘�’�”�‡�•�‡���‹���’�”�‡�†�•�‘�•�–�‹���•�ƒ�†��
protivnikom. Platforma Steam �‘�˜�—���‹�‰�”�—���•�Ž�ƒ�•�‹�ˆ�‹�…�‹�”�ƒ���—���–�”�‹�����ƒ�•�”�ƒ���� akcija, avantura 
i igra s masovnim �„�”�‘�Œ�‡�•�� �‹�‰�”�ƒ�«�ƒ�� �’�”�‡�•�‘�� ���•�–�‡�”�•�‡�–�ƒ�ä�� ���’�ƒ�•�� �’�”�‡�•�ƒ�� �‰�Ž�ƒ�˜�•�‹�•��
���ƒ�•�”�‘�˜�‹�•�ƒ�á���‘�˜�ƒ���‹�‰�”�ƒ���‹���†�ƒ�Ž�Œ�‡���’�”�˜�‘�„�‹�–�•�‘���’�”�‹�’�ƒ�†�ƒ���ƒ�•�…�‹�Œ�•�•�‹�•���‹�‰�”�ƒ�•�ƒ�����z���ä 
 
���˜�ƒ�•�–�—�”�‹�•�–�‹�«�•�‡���‹�‰�”�‡ 
 
���˜�ƒ�•�–�—�”�‹�•�–�‹�«�•�‡�� �‹�‰�”�‡�� �—�‰�Ž�ƒ�˜�•�‘�•�� �’�”�ƒ�–�‡�� �‰�Ž�ƒ�˜�•�‘�‰�� �’�”�‘�–�ƒ�‰�‘�•�‹�•�–�ƒ�� �•�‘�Œ�‹�� �’�”�‘�Ž�ƒ�œ�‹�� �•�”�‘�œ��
�”�ƒ�œ�•�‡���œ�ƒ�’�”�‡�•�‡���‹���œ�ƒ�‰�‘�•�‡�–�•�‡�á���‹�•�–�”�ƒ���—�Œ�—�©�‹���‘�•olinu oko sebe kako bi napredovao do 
�•�Ž�Œ�‡�†�‡�©�‡�‰���…�‹�Ž�Œ�ƒ�ä���,�‡�•�–�‘�� �Œ�‡���’�”�‹�•�—�–�ƒ�•�� �‹�� �’�”�‹�’�‘�˜�Œ�‡�†�ƒ�«���•�‘�Œ�‹���†�‡�–�ƒ�Ž�Œ�•�‹�Œ�‡���‘�’�‹�•�—�Œ�‡���œ�ƒ�†�ƒ�–�•�‡���‹��
�’�”�‹�«�—�ä�� ���˜�ƒ�•�–�—�”�‡�� �•�‘�‰�—�� �„�‹�–�‹�� �‹�� �”�‡�ƒ�Ž�•�‡�á�� �ƒ�Ž�‹�� �•�‘�‰�—�� �—�•�Ž�Œ�—�«�‹�˜�ƒ�–�‹�� �‹�� �œ�•�ƒ�•�•�–�˜�‡�•�—-
�ˆ�ƒ�•�–�ƒ�•�–�‹�•�—�á���”�ƒ�œ�•�‡���•�‹�•�–�‡�”�‹�Œ�‡�á���«�ƒ�•���‹���•�‡�•�‡���•�‹�–�‘�˜�‡�ä 
 
���˜�ƒ�Œ�� ���ƒ�•�”�� �„�‹�‘�� �Œ�‡��vrlo popularan u ranijim godinama, dok se danas njegova 
�œ�ƒ�•�–�—�’�Ž�Œ�‡�•�‘�•�–�� �•�•�ƒ�•�Œ�—�Œ�‡�� �‹�� �•�‘�•�’�‡�•�œ�‹�”�ƒ�� �•�”�‘�œ�� �•�‘�•�„�‹�•�ƒ�…�‹�Œ�—�� �•�� �†�”�—�‰�‹�•�� ���ƒ�•�”�‘�˜�‹�•�ƒ��
�•�ƒ�‘���æ�–�‘���Œ�‡���•�’�”�ä���ƒ�•�…�‹�Œ�•�•�‘-�ƒ�˜�ƒ�•�–�—�”�‹�•�–�‹�«�•�ƒ���‹�‰�”�ƒ�����y���ä 
 
A way out (slika 2) je akcijsko-�ƒ�˜�ƒ�•�–�—�”�‹�•�–�‹�«�•�ƒ���‹�‰�”�ƒ���”�ƒ�œ�˜�‹�Œ�‡�•�ƒ���‘�†���•�–�”�ƒ�•�‡���’�‘�†�—�œ�‡�©�ƒ��
Electronic Arts�ä�����ƒ���‹�‰�”�ƒ�•�Œ�‡���•�—���’�‘�–�”�‡�„�•�ƒ���†�˜�ƒ���‹�‰�”�ƒ�«�ƒ���•�‘�Œ�ƒ���•�‘�‰�—���•�—�”�ƒ�¯�‹�˜�ƒ�–�‹���Ž�‘�•�ƒ�Ž�•�‘��
�‹�Ž�‹���‘�•�Ž�‹�•�‡�ä�����”�‹�«�ƒ���’�”�ƒ�–�‹���†�˜�‘�Œ�‹�…�—���’�”�‹�Œ�ƒ�–�‡�Ž�Œ�ƒ���•�‘�Œ�‹���•�‘�”�ƒ�Œ�—���’�”�‘�•�ƒ�©�‹���•�˜�‘�Œ���’�—�–���‹�œ���œ�ƒ�–�˜�‘�”�ƒ�ä��
���‘�–�”�‡�„�•�‘�� �Œ�‡�� �†�‘�•�‘�•�‹�–�‹�� �‘�†�Ž�—�•�‡�� �•�‘�Œ�‡�� �—�–�Œ�‡�«�—�� �•�ƒ�� �†�ƒ�Ž�Œ�•�Œ�‹�� �‹�•�Š�‘�†�� �‹�‰�”�‡�á�� �‹�•�–�”�ƒ���‹�˜�ƒ�–�‹�� �‹��
�”�Œ�‡�æ�ƒ�˜�ƒ�–�‹���’�”�‘�„�Ž�‡�•�‡���•�ƒ�•�‘���„�‹���•�‡���†�‘�æ�Ž�‘���†�‘���•�Ž�Œ�‡�†�‡�©�‡���ˆ�ƒ�œ�‡���‹�‰�”�‡�����u���ä 
 

 
���Ž�‹�•�ƒ���„�”�ä���x�ã�����”�‹�•�ƒ�œ���‹�‰�”�‡���÷�����™�ƒ�›���‘�—�–�ò 
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���•�–�‡�”�•�‡�–�•�•�ƒ���‹�‰�”�ƒ���•���˜�‡�Ž�‹�•�‹�•���„�”�‘�Œ�‡�•���‹�‰�”�ƒ�«�ƒ������������ 
 
�������� ���ƒ�•�”�� �Œ�‡�� �•�˜�‘�Œ�� �˜�‡�Ž�‹�•�‹�� �—�•�’�Œ�‡�Š�� �†�‘���‹�˜�‹�‘�� �•�ƒ�•�‘�•�� �’�‘�’�—�Ž�ƒ�”�‹�œ�ƒ�…�‹�Œ�‡�� ���•�–�‡�”�•�‡�–�ƒ�� �Œ�‡�”�� �Œ�‡��
�‘�•�‘�‰�—�©�ƒ�˜�ƒ�‘�� �˜�‡�Ž�‹�•�‘�•�� �„�”�‘�Œ�—���‹�‰�”�ƒ�«�ƒ���†�ƒ���‹�‰�”�ƒ�Œ�—���‹�•�–�‘�˜�”�‡�•�‡�•�‘�� �—���•�‡�•�‘�•���˜�‹�”�–�—�ƒ�Ž�•�‘�•��
�•�˜�‹�Œ�‡�–�—�ä�� ���‹�Œ�‡�–�•�‘�� �’�‘�•�–�‘�Œ�‹�� �•�‹�–�—�ƒ�…�‹�Œ�ƒ�� �—�� �•�‘�Œ�‘�Œ�� �•�‡�� �•�‡�•�ƒ�� �”�ƒ�«�—�•�ƒ�Ž�•�ƒ�� �‹�‰�”�ƒ�� �•�‘���‡�� �•�˜�”�•�–�ƒ�–�‹��
�•�ƒ�•�‘�� �—�� �������� ���ƒ�•�”�á�� �—�� �˜�‡�©�‹�•�‹���•�Ž�—�«�ƒ�Œ�‡�˜�ƒ�� �‹�‰�”�ƒ�� �Œ�‡�� �‘�„�‹�Ž�Œ�‡���‡�•�ƒ�� �’�‘�•�‘�©�—�� �’�‘�†-���ƒ�•�”�‘�˜�ƒ��
poput Battle Royale �•�‘�Œ�‹�� �•�ƒ�†�”���‹�� �•�‡�‰�•�‡�•�–�‡�� �ƒ�•�…�‹�Œ�‡�� �‹�� �������� ���ƒ�•�”�ƒ�ä�� ���”�Ž�‘�� �’�‘�’�—�Ž�ƒ�”an 
pod-���ƒ�•�”�� �•�‘�Œ�‹�� �Œ�‡�� �•�ƒ�•�–�ƒ�‘�� �‹�œ�� �‘�˜�‘�‰�� ���ƒ�•�”�ƒ�� �Œ�‡�� �‹�‰�”�ƒ igranja uloga putem Interneta s 
velikim �„�”�‘�Œ�‡�•�� �‹�‰�”�ƒ�«�ƒ�� ���‡�•�‰�ä��Massive Multiplayer Online Role-playing Game �� 
MMORPG).  
 
Kao primjer �•�‘���‡�� �•�‡�� �•�ƒ�˜�‡�•�–�‹ igra Rust �•�‘�Œ�ƒ�� �•�ƒ�†�”���‹�� �‡�Ž�‡�•�‡�•�–�‡�� �’�”�‡���‹�˜�Ž�Œ�ƒ�˜�ƒ�•�Œ�ƒ�á��
akcijskih i �ƒ�˜�ƒ�•�–�—�”�‹�•�–�‹�«�•�‹�Š�� �‹�‰�ƒ�”�ƒ�� �‹�� �‘�•�‘�� �•�ƒ�Œ�˜�ƒ���•�‹�Œ�‡�á�� �‹�‰�”�ƒ�� �•�‡�� �„�‹�� �„�‹�Ž�ƒ�� �•�‘�‰�—�©�ƒ�� �„�‡�œ��
�‰�Ž�ƒ�˜�•�‹�Š�� �‡�Ž�‡�•�‡�•�ƒ�–�ƒ�� �������� ���ƒ�•�”�ƒ�ä��Rust (slika 3) je predstavljen 2018. od strane 
�’�‘�†�—�œ�‡�©�ƒ���	�ƒ�…�‡�’�—�•�…�Š�����–�—�†�‹�‘�•���‹���†�ƒ�•�ƒ�•���Œ�‡���•�‡�¯�—���s�r���•�ƒ�Œ�‹�‰�”�ƒ�•�‹�Œ�‹�Š���‹�‰�ƒ�”�ƒ���•�ƒ���’�Ž�ƒ�–�ˆ�‘�”�•�‹��
Steam. 
 
���‹�Ž�Œ���‹�‰�”�‡���Œ�‡���’�”�‡���‹�˜�Ž�Œ�ƒ�˜�ƒ�•�Œ�‡���—���•�˜�‹�Œ�‡�–�—���•���˜�‡�Ž�‹�•�‹�•���„�”�‘�Œ�‡�•���Ž�Œ�—�†�‹�ä�����‘�–�”�‡�„�•�‘���Œ�‡���’�ƒ�œ�‹�–�‹���•�ƒ��
�‘�•�•�‘�˜�•�‡�� ���‹�˜�‘�–�•�‡�� �’�‘�–�”�‡�„�‡�� �’�‘�’�—�–�� �‰�Ž�ƒ�†�‹�� �‹�� ���‡�¯�‹�á�� �‰�”�ƒ�†�‹�–�‹�� �•�•�Ž�‘�•�‹�æ�–�ƒ�á�� �•�”�‡�‹�”�ƒ�–�‹�� �•�‘�˜�‡��
�•�–�˜�ƒ�”�‹�á���Ž�‘�˜�‹�–�‹�����‹�˜�‘�–�‹�•�Œ�‡���‹���•�—�•�‘�„�Ž�Œ�ƒ�˜�ƒ�–�‹���•�‡���•���†�”�—�‰�‹�•���‹�‰�”�ƒ�«�‹�•�ƒ�ä�������–�ƒ�•�˜�‘�•���˜�‹�”�–�—�ƒ�Ž�•�‘�•��
�•�˜�‹�Œ�‡�–�—���•�‘�‰�—�©�‡���Œ�‡���”�ƒ�œ�˜�‹�–�‹���‹���‘�„�Ž�‹�•�‡���•�—�”�ƒ�†�•�Œ�‡���•���†�”�—�‰�‹�•���‹�‰�”�ƒ�«�‹�•�ƒ�á �–�‡���—�†�”�—���‹�–�‹���•�•�ƒ�‰�‡��
�—���•�˜�”�Š�—���’�”�‡���‹�˜�Ž�Œ�ƒ�˜�ƒ�•�Œ�ƒ�����z���ä 
 
Rust �Œ�‡���Œ�‡�†�ƒ�•���‘�†���’�”�‹�•�Œ�‡�”�ƒ���•�—�˜�”�‡�•�‡�•�‹�Š���”�ƒ�«�—�•�ƒ�Ž�•�‹�Š���‹�‰�ƒ�”�ƒ���•�‘�Œ�‡���•�‘�”�‹�•te elemente iz 
�˜�‹�æ�‡�� ���ƒ�•�”�‘�˜�ƒ�� �†�ƒ�� �„�‹�� �•�‡�� �†�‘�„�‹�‘�� ���‡�Ž�Œ�‡�•�‹�� �”�‡�œ�—�Ž�–�ƒ�–�� �‹�‰�”�‡�ä�� ���ƒ�•�‹�•�� �–�‹�•�‡�� �–�‡�æ�•�‘�� �Œ�‡��
�Œ�‡�†�•�‘�œ�•�ƒ�«�•�‘���‘�†�”�‡�†�‹�–�‹���•�‘�Œ�‡�•�����ƒ�•�”�—���‹�‰�”�ƒ���’�”�‹�’�ƒ�†�ƒ�ä 
 

 
���Ž�‹�•�ƒ���„�”�ä���y�ã�����”�‹�•�ƒ�œ���‹�‰�”�‡���÷���—�•�–�ò 
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���—�†�—�©�•�‘�•�–�����ƒ�•�”�‘�˜�ƒ���”�ƒ�«�—�•�ƒ�Ž�•�‹�Š��igara  
 
���˜�‘�¯�‡�•�Œ�‡���•�‘�˜ih �–�‡�Š�•�‘�Ž�‘�‰�‹�Œ�ƒ���•�ƒ���–�”���‹�æ�–�‡���”�ƒ�«�—�•�ƒ�Ž�•�‹�Š���‹�‰�ƒ�”�ƒ���†�‘�˜�‘�†�‹���†�‘���•�‘�˜�‹�Š���‘�„�Ž�‹�•�ƒ��
�”�ƒ�œ�˜�‘�Œ�ƒ���‹�‰�ƒ�”�ƒ�á���ƒ���•�ƒ�•�‹�•���–�‹�•�‡���‹���•�‘�˜�‹�Š�����ƒ�•�”�‘�˜�ƒ�ä�����”�‹�Œ�‡���•�‡�•�‘�Ž�‹�•�‘���‰�‘�†�‹�•�ƒ���’�”�‡�†�•�–�ƒ�˜�Ž�Œ�‡�•��
je koncept virtualne stvarnosti (engl. Virtual Reality �� VR). Ova tehnologija 
predstavljena je na konzolama, ali �‹���•�ƒ���‘�•�‘�„�•�‹�•���”�ƒ�«�—�•�ƒ�Ž�‹�•�ƒ�ä 
 
���ƒ�œ�˜�‘�Œ�� ������ �‹�‰�ƒ�”�ƒ�� �œ�ƒ�� �•�ƒ�†�ƒ�� �•�‡�� �œ�ƒ�•�•�‹�˜�ƒ�� �•�ƒ�� �˜�‡�©�� �’�‘�•�–�‘�Œ�‡�©�‹�•�� ���ƒ�•�”�‘�˜�‹�•�ƒ�á�� �•�”�‡�‹�”�ƒ�Œ�—�� �•�‡��
�������•�‹�•�—�Ž�ƒ�…�‹�Œ�‡�á���������ƒ�•�…�‹�Œ�•�•�‡���‹�‰�”�‡�á���������•�–�”�ƒ�–�‡�æ�•�‡ igre, uz �•�‘�”�‹�æ�–�‡�•�Œ�‡���”�ƒ�œ�•�‹�Š motiva. 
���’�ƒ�•�á�� �”�ƒ�œ�•�‹�æ�Ž�Œ�ƒ�� �•�‡�� �‘�� �–�‘�•�‡�� �†�ƒ�� ������ �‹�‰�”�‡�� �’�‘�•�–�ƒ�•�—�� �œ�ƒ�•�‡�„an ���ƒ�•�”�� �—�•�ƒ�–�‘�«�� �–�‘�•�‡�� �æ�–o 
�•�‡�Š�ƒ�•�‹�•�‡���������‹�‰�ƒ�”�ƒ���•�‡���•�‘�”�ƒ�Œ�—���„�‹�–�‹���‹�•�–�‡���‹�Ž�‹���•�Ž�‹�«�•�‡�����y���ä 
 
���‘���‡���•�‡���˜�‹�†�Œ�‡�–�‹���’�”�‡�‘�•�”�‡�–���—���”�ƒ�œ�˜�‘�Œ�—���•�‘�Œ�‹���Œ�‡���†�‘�•�‹�Œ�‡�Ž�‘���—�˜�‘�¯�‡�•�Œ�‡�����ƒ�•�”�ƒ��Battle Royale 
�—���‹�•�†�—�•�–�”�‹�Œ�—���”�ƒ�«�—�•�ƒ�Ž�•�‹�Š���‹�‰�ƒ�”�ƒ�ä�����‡�Ž�‹�•�‹���„�”�‘�Œ���•�‘�˜�‹�Š���‹�‰�ƒ�”�ƒ���’�”�‡�†�•�–�ƒ�˜�Ž�Œ�‡�•���Œ�‡���„�ƒ�æ���—���–�‘�•��
���ƒ�•�”�—�á�� �•�•�‘�‰�‡�� �’�‘�•�–�‘�Œ�‡�©�‡�� �‹�‰�”�‡�� �•�—�� �•�‘�†�‹�ˆ�‹kacijama i prepravcima uvele 
�•�‘�‰�—�©�•�‘�•�–��Battle Royale �’�‡�”�•�’�‡�•�–�‹�˜�‡�ä�����‡�•�‘�Ž�‹�•�‘���‰�‘�†�‹�•�ƒ���’�”�‹�Œ�‡���‹�œ�Ž�ƒ�•�•�ƒ���‘�˜�‘�‰�����ƒ�•�”�ƒ��
�•�ƒ���–�”���‹�æ�–�‡���•�‹�–�•�‘���•�‹�Œ�‡���’�”�‡�†�˜�‹�¯�ƒ�‘���–�ƒ�•�ƒ�˜���—�•�’�Œ�‡�Š�ä 
 
���”�‡�•�ƒ�� ���‘�†�‡�•�–�—�á�� �–�‡�æ�•�‘�� �Œ�‡�� �’�”�‡�–�’�‘�•�–�ƒ�˜�Ž�Œ�ƒ�–�‹�� �æ�–�ƒ�� �•�ƒ�•�� �‘�«�‡�•�—�Œ�‡�� �—�� �„�—�†�—�©�•�‘�•�–�‹�á�� �ƒ�Ž�‹�� �‘�•��
�˜�Œ�‡�”�—�Œ�‡���•�ƒ�•�‘���©�‡���’�‘�•�–�‘�Œ�ƒ�–�‹ �•�‘�˜�‡���’�Ž�ƒ�–�ˆ�‘�”�•�‡���•�‘�Œ�‡���Œ�‘�æ���•�‡���•�‘���‡�•�‘���’�‘�Œ�•�‹�–�‹�����x���ä 
 
���ƒ�•�Ž�Œ�—�«�ƒ�• 
 
���”�‹�Ž�‹�•�‘�•�� �•�Ž�ƒ�•�‹�ˆ�‹�•�ƒ�…�‹�Œ�‡�� ���ƒ�•�”�‘�˜�ƒ�� �•�‘���‡�� �•�‡�� �’�”�‹�•�‹�Œ�‡�–�‹�–�‹�� �•�ƒ�•�‘�� �•�‡�� �’�‘�•�–�‘�Œ�‹�� �—�•�‹�ˆ�‹�…�‹�”�ƒ�•�ƒ��
verzija popisa ���ƒ�•�”�‘�˜�ƒ�á�� �˜�‡�©�� �•�‡�� �–�ƒ�Œ�� �’�‘�’�‹�•�� �•�‹�Œ�‡�•�Œ�ƒ�� �•�”�‘�œ�� �˜�”�‹�Œ�‡�•�‡. N�‡�•�‹�� ���ƒ�•�”�‘�˜�‹��
nestaju, a neki tek dobivaju na popularno�•�–�‹�ä�� ���˜�‡�� �˜�‹�æ�‡�� �•�‡�� �Œ�ƒ�˜�Ž�Œ�ƒ�� �’�‘�–�”�‡�„a za 
�•�–�ƒ�•�†�ƒ�”�†�‹�œ�‹�”�ƒ�•�‘�•�� �Ž�‹�•�–�‘�•�� ���ƒ�•�”�‘�˜�ƒ�� �•�‘�Œ�ƒ�� �„�‹�� �’�‘�•�‘�‰�Ž�ƒ�� �•�‡�� �•�ƒ�•�‘�� �‹�‰�”�ƒ�«�‹�•�ƒ�� �˜�‡�©�� �‹��
mnogim digitalnim platformama poput Steam-a.  
 
���ƒ�«�—�•�ƒ�Ž�•�‡�� �‹�‰�”�‡���•�—���†�ƒ�•�ƒ�•�� �«�‡�•�–�‘�� �•�‘�•�„�‹�•�ƒ�…�‹�Œ�ƒ�� �†�˜�ƒ�Œ�—���‹�Ž�‹�� �˜�‹�æ�‡�� ���ƒ�•�”�‘�˜�ƒ�á�� �–�‡�� �‹�Š�� �Œ�‡�� �•�ƒ�‘��
�–�ƒ�•�˜�‡�� �–�‡�æ�•�‘�� �‘�•�ƒ�”�ƒ�•�–�‡�”�‹�œ�‹�”�ƒ�–�‹�á�� �‘�•�‹�•�� �ƒ�•�‘�� �•�‡�� �’�”�‘�•�ƒ�–�”�ƒ�� �†�‘�•�‹�•�ƒ�•�–�•�‹�Œ�‹�� ���ƒ�•�”�ä�� ���”�‘�œ��
�„�—�†�—�©�•�‘�•�–�� �”�ƒ�œ�˜�‘�Œ�ƒ�� �‹�‰�ƒ�”�ƒ�� �‹�‰�”�ƒ�«�‡�� �‘�«�‡�•�—�Œ�‡�� �Œ�‘�æ�� �˜�‹�æ�‡�� �‹�•�’�”�‡�’�Ž�‹�–�ƒ�•�Œ�ƒ�� ���ƒ�•�”�‘�˜�ƒ�� �•�‘�Œ�‹�� �—��
�•�‘�•�ƒ�«�•�‹�…�‹�� �•�‘�‰�—�� �†�‘�˜�‡�•�–�‹�� �‹�� �†�‘�� �’�‘�–�’�—�•�‘�� �•�‘�˜�‹�Š�� ���ƒ�•�”�‘�˜�ƒ��kako bi se opisao �–�‘�«�•�‘��
takav oblik igre. Tehnologije poput VR-�ƒ���’�‘�–�’�‘�•�ƒ���—���‘�˜�ƒkav razv�‘�Œ���†�‘�‰�ƒ�¯�ƒ�Œ�ƒ.  
 
���‘�”�‹�•�•�‹�…�‹�•�ƒ�� �–�Œ�ä�� �‹�‰�”�ƒ�«�‹�•�ƒ�� �‹�� �†�ƒ�Ž�Œ�‡�� �‘�•�–�ƒ�Œ�‡�� �œ�ƒ�†�‘�˜�‘�Ž�Œ�•�–�˜�‘�� �‹�� �—���‹�–�ƒ�•�� �‹�‰�”�ƒ�•�Œ�ƒ�� �”�ƒ�«�—�•�ƒ�Ž�•�‹�Š��
�‹�‰�ƒ�”�ƒ�á�� �’�”�‹�� �«�‡�•�—�� �•�˜�ƒ�–�•�‘�� �•�‘���‡�� �’�”�‘�•�ƒ�©�‹�� �‹�‰�”�—�� �’�”�‡�•�ƒ�� �•�˜�‘�Œ�‹�Š�� �’�”�‡�ˆ�‡�”�‡�•�…�‹�Œ�ƒ�•�ƒ�ä�� ���ƒ��
�•�”�ƒ�Œ�—�á���•�˜�‹���•�—���‹�‰�”�ƒ�«�‹���•�ƒ���•�‡�•�‹���•�ƒ�«�‹�•���”�ƒ�œ�Ž�‹�«�‹�–�‹���‹���•�˜�‡���†�‘�•���–�ƒ���”�ƒ�œ�Žika postoji kreir �ƒ�–���©�‡��
�•�‡���•�•�‘�æ�–�˜�‘�����ƒ�•�”�‘�˜�ƒ���•�ƒ�•�‘���„�‹���•�‡���—���•�‘�•�ƒ�«�•�‹�…�‹���•�ƒ�æ�Ž�ƒ���‘�†�‰�‘�˜�ƒ�”�ƒ�Œ�—�©�ƒ���‹�‰�”�ƒ���œ�ƒ���•�˜�ƒ�•�‘�‰�ƒ�ä 
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E-�•�’�‘�”�–�� �’�‘�Ž�ƒ�•�‘�� �ƒ�Ž�‹�� �•�‹�‰�—�”�•�‘�� �’�‘�•�–�ƒ�Œ�‡�� �•�˜�‡�� �’�”�‡�’�‘�œ�•�ƒ�–�‹�Œ�‹�� �•�ƒ�‘�� �’�”�ƒ�˜�ƒ�� �‹�� �•�Ž�—���„�‡�•�ƒ��
�•�’�‘�”�–�•�•�ƒ�� �†�‹�•�…�‹�’�Ž�‹�•�ƒ�ä�� ���˜�‡�� �˜�‡�©�‹�� �„�”�‘�Œ���‹�‰�”�ƒ�«�ƒ�� �’�”�ƒ�–�‹�� �‹�Ž�‹�� �•�—�†�Œ�‡�Ž�—�Œ�‡�� �•�ƒ�� �”�ƒ�œ�•�‹�•�� �‡-sport 
natjecanjima. U ovom radu dan je osvrt na definiciju e-sporta, razvoj e-sporta, 
usporedbu e-sporta s tradicionalnim sportom, a dan je i primjer dobre prakse 
�—���’�‘�†�”�—�«�Œ�—���‘�”�‰�ƒ�•�‹�œ�‹�”�ƒ�•�Œ�‡���‡-�•�’�‘�”�–�ƒ���•�ƒ�����˜�‡�—�«�‹�Ž�‹�æ�–�—���—�����ƒ�‰rebu. 
 
���Ž�Œ�—�«�•�‡�� �”�‹�Œ�‡�«�‹: e-�•�’�‘�”�–�á�� �•�ƒ�–�Œ�‡�…�ƒ�•�Œ�ƒ�á�� �–�—�”�•�‹�”�‹�á�� �•�–�—�†�‡�•�–�‹�á�� ���˜�‡�—�«�‹�Ž�‹�æ�–�‡�� �—�� ���ƒ�‰�”�‡�„�—�á��
���”�‡�†���œ�ƒ���•�’�‘�”�–�����˜�‡�—�«�‹�Ž�‹�æ�–�ƒ���—�����ƒ�‰�”�‡�„�— 
 
Uvod 

���ƒ�œ�˜�‘�Œ�� ���•�–�‡�”�•�‡�–�ƒ�� �‹�� �‹�•�ˆ�‘�”�•�ƒ�–�‹�«�•�‡�� �–�‡�Š�•�‘�Ž�‘�‰�‹�Œ�‡�� ���������� �—�„�”�œ�ƒ�‘�� �Œ�‡�� �’�‘�’�—�Ž�ƒ�”�•�‘�•�–��
interaktivne digitalne komunikacije. Popularnost videoigara i e-sporta raste 
nevjerojatnom brzinom, osobito nakon pojave streaming platformi poput 
Panda TV-�ƒ�á�� ���‘�—���—�„�‡�ƒ�� �‹�� ���™�‹�–�…�Š�ƒ�ä�� ���‡�Ž�‹�•�‹�� �•�‡�¯�—�•�ƒ�”�‘�†�•�‹�� �–�—�”�•�‹�”�‹�� �•�‘�Œ�‹�� �•�‡��
organiziraju zadnjih 20-�ƒ�•���‰�‘�†�‹�•�ƒ���‹�œ���‰�‘�†�‹�•�‡���—���‰�‘�†�‹�•�—���’�”�‹�˜�Ž�ƒ�«�‡���•�˜�‡���˜�‹�æ�‡���‹�‰�”�ƒ�«�ƒ���‹��
gledatelja. E-Sport �Œ�‡���”�‡�Ž�ƒ�–�‹�˜�•�‘���•�‘�˜�‘���’�‘�†�”�—�«�Œ�‡���—���•�—�Ž�–�—�”�‹���‹�‰�”�ƒ�•�Œ�ƒ�á���•�‘���‘�•�‘���’�‘�•�–�ƒ�Œ�‡��
�Œ�‡�†�ƒ�•�� �‘�†�� �•�ƒ�Œ�˜�ƒ���•�‹�Œ�‹�Š�� �‹�� �•�ƒ�Œ�’�‘�’�—�Ž�ƒ�”�•�‹�Œ�‹�Š�� �†�‹�Œ�‡�Ž�‘�˜�ƒ�� �œ�ƒ�Œ�‡�†�•�‹�…�‡�� �˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ�á�� �‘�•�‘�„�‹�–�‘��
�•�‡�¯�—���ƒ�†�‘�Ž�‡�•�…�‡�•�–�‹�•�ƒ���‹���•�Ž�ƒ�†�‹�•�ƒ�ä�� 
 
E-���’�‘�”�–�� �•�‡�� �‘�†�•�‘�•�‹�� �•�ƒ�� �‘�”�‰�ƒ�•�‹�œ�‹�”�ƒ�•�ƒ�� �•�ƒ�–�Œ�‡�…�ƒ�•�Œ�ƒ�� �—�� �˜�‹�†�‡�‘�‹�‰�”�ƒ�•�ƒ�á�� �•�ƒ�Œ�«�‡�æ�©�‡�� �—��
kontekstu org�ƒ�•�‹�œ�‹�”�ƒ�•�‹�Š�� �–�—�”�•�‹�”�ƒ�� ���s�s���ä�� ���„�—�Š�˜�ƒ�©�ƒ�� �•�‹�œ�� �’�Ž�ƒ�–�ˆ�‘�”�•�‹�á�� �‘�†�� �‘�•�‘�„�•�‹�Š��
�”�ƒ�«�—�•�ƒ�Ž�ƒ���†�‘���‹�‰�”�ƒ�©�‹�Š���•�‘�•�œ�‘�Ž�ƒ �‹���•�‹�œ�����ƒ�•�”�‘�˜�ƒ�á �—�•�Ž�Œ�—�«�—�Œ�—�©�‹���‹�‰�”�‡���•�’�‘�”�–�•�•�‡���–�‡�•�ƒ�–�‹�•�‡���‹��
igre u stvarnom vremenu (RTS) koje ujedno predstavljaju dva najpopularnija 
���ƒ�•�”�ƒ�� �‡-s�’�‘�”�–�ƒ�� ���s�{���ä�� ���˜�‘�� �’�‘�†�”�—�«�Œ�‡�� �Œ�‡�� �—�œ�•�ƒpredovalo tijekom posljednjeg 
�†�‡�•�‡�–�Ž�Œ�‡�©�ƒ�� �–�‡�� �Œ�‡�� �•�˜�‡�� �˜�‡�©�‹���„�”�‘�Œ�� �•�ƒ�–�Œ�‡�…�ƒ�•�Œ�ƒ�� �‹�� �†�‘�‰�ƒ�¯�ƒ�•�Œ�ƒ�� �•�‘�Œ�ƒ �’�”�‹�˜�Ž�ƒ�«�‡�� �‰�Ž�‡�†�ƒ�–�‡�Ž�Œ�‡��
�æ�‹�”�‘�•���•�˜�‹�Œ�‡�–�ƒ�����s�u���ä�� 
 
���”���‹�æ�–�‡�� �‘�„�‹�Ž�—�Œ�‡�� �•�˜�‡�� �˜�‡�©�‹�•�� �„�”�‘�Œ�‡�•�� �‡-�•�’�‘�”�–�•�•�‹�Š�� �•�ƒ�–�Œ�‡�…�ƒ�•�Œ�ƒ�� �‹�� �’�‘�˜�‡�œ�ƒ�•�‹�Š�� �†�‘�‰�ƒ�¯�ƒ�Œ�ƒ��
�«�‹�Œ�ƒ���’�‘�’�—�Ž�ƒ�”�•�‘�•�–���˜�”�–�‘�‰�Ž�ƒ�˜�‘���”�ƒ�•�–�‡�ä�����‡�¯�—�–�‹�•�á���–�”�‡�„�ƒ �‹�•�–�ƒ�•�•�—�–�‹���†�ƒ���Œ�‡���‘�˜�‘���’�‘�†�”�—�«�Œ�‡���—��



�5 �$ �ý �8 �1 �$ �/ �1 �( �� �, �* �5 �( �� �� �� ��9  1 6 9  

�˜�‡�©�‹�•�‹�� ���ƒ�’�ƒ�†�•�‹�Š���œ�‡�•�ƒ�Ž�Œ�ƒ���—���‡�•�•�’�ƒ�•�œ�‹�Œ�‹�á���ƒ���˜�‡�©���Œ�‡���’�”�‘�•�ƒ�æ�Ž�‘�� �•�˜�‘�Œ�‡���•�Œ�‡�•�–�‘�� �—���•�—�Ž�–�—�”�‹��
�•�‡�•�‹�Š�� �‹�•�–�‘�«�•�‘�ƒ�œ�‹�Œ�•�•�‹�Š�� �œ�‡�•�ƒ�Ž�Œ�ƒ�� ���s�w���ä�� ���”�‹�•�Œ�‡�”�‹�…�‡�á�� �—�� ��—���•�‘�Œ�� ���‘�”�‡�Œ�‹�� �‡-sportom 
upravlja nacionalna udruga (Korean eSports Asssocation; KeSPA) koja 
cer�–�‹�ˆ�‹�…�‹�”�ƒ���’�”�‘�ˆ�‡�•�‹�‘�•�ƒ�Ž�•�‡���‹�‰�”�ƒ�«�‡�á���†�ƒ�Œ�‡���”�ƒ�•�‰���Ž�‹�•�–�‡���‹���‘�”�‰�ƒ�•�‹�œ�‹�”�ƒ���•�ƒ�–�Œ�‡�…�ƒ�•�Œ�ƒ�����s�t��, pri 
�«�‡�•�—�� �•�‡�� �•�‘���‡�� �˜�‹�†�Œ�‡�–�‹�� �†�ƒ�� �–�”�ƒ�†�‹�…�‹�‘�•�ƒ�Ž�•�‹�� �•�’�‘�”�–�� �‹�� �‡-sport djeluju u sinergiji i 
�—�˜�ƒ���ƒ�˜�ƒ�•�Œ�—�ä�� ���‡�Ž�‹�•�‡�� �•�Ž�‹�«�•�‘�•�–�‹�� �‡-sporta s tradicionalnim sportom dovele su do 
toga da je Olimpijsko v�‹�Œ�‡�©�‡�����œ�‹�Œ�‡���������������‘�„�Œ�ƒ�˜�‹�Ž�‘���†�ƒ���©�‡���‡-�•�’�‘�”�–���’�‘�•�–�ƒ�–�‹���•�Ž�—���„�‡�•�‹��
�•�’�‘�”�–�� �•�� �•�‡�†�ƒ�Ž�Œ�ƒ�•�ƒ�� �•�ƒ�� ���œ�‹�Œ�•�•�‹�•�� �‹�‰�”�ƒ�•�ƒ�� �t�r�t�t�ä�� �‰�‘�†�‹�•�‡�á�� �æ�–�‘�� �’�”�‡�†�•�–�ƒ�˜�Ž�Œ�ƒ�� �˜�ƒ���•�‘��
priznanje e-sportu [6].  
 
�����‘�„�œ�‹�”�‘�•���•�ƒ���•�˜�‡���˜�‡�©�‹���„�”�‘�Œ���‡-s�’�‘�”�–���•�ƒ�–�Œ�‡�…�ƒ�•�Œ�ƒ���‹���’�‘�˜�‡�œ�ƒ�•�‹�Š���†�‘�‰�ƒ�¯�ƒnja, �•�˜�‡���Œ�‡���˜�‡�©�‹��
�‹�•�–�‡�”�‡�•�� �•�‡�†�‹�Œ�ƒ�á�� �•�‘�”�’�‘�”�ƒ�–�‹�˜�•�‹�Š�� �•�’�‘�•�œ�‘�”�ƒ�� �ƒ�Ž�‹�� �‹�� �œ�•�ƒ�•�•�–�˜�‡�•�‹�•�ƒ�� �œ�ƒ�� �‘�˜�‘�� �’�‘�†�”�—�«�Œ�‡�ä��
Posljednjih godina e-sport je sve popularniji u akademskoj zajednici kako u 
�•�–�—�†�‡�•�–�•�•�‘�Œ���’�‘�’�—�Ž�ƒ�…�‹�Œ�‹���–�ƒ�•�‘���‹���•�‡�¯�—���œ�•�ƒ�•�•�–�˜�‡�•�‹�…�‹�•�ƒ�á���æ�–�‘���Œ�‡���˜�‹�†�Ž�Œ�‹�˜�‘���‘�„�Œ�ƒ�˜�‘�•���•�˜�‡��
�˜�‡�©�‡�‰�� �„�”�‘�Œ�ƒ�� �”adova na teme koje su povezane s e-sportom. Cilj ovog rada je 
prikazati  usporedbu e-sporta s tradicionalnim sportovima te prikazati 
primjerom kako je e-�•�’�‘�”�–���’�”�‘�•�ƒ�æ�ƒ�‘���•�˜�‘�Œ�‡���•�Œ�‡�•�–�‘���—���•�˜�‡�—�«�‹�Ž�‹�æ�•�‘�•���•�’�‘�”�–�—�ä 
 
���Ž�‹�«�•�‘�•�–�‹���‹���”�ƒ�œ�Ž�‹�•�‡���‹�œ�•�‡�¯�—���‡-sporta i tradicionalnih  sportova  
 
���‡�œ�� �‘�„�œ�‹�”�ƒ�� �•�ƒ�� �–�‘�� �æ�–�‘�� �Œ�‡�� �—�� �ˆ�‘�•�—�•�—�� �‹�•�–�”�ƒ���‹�˜�ƒ�«�ƒ�á�� �‡-sport ipak predstavlja manje 
�‹�•�–�”�ƒ���‡�•�‘�� �’�‘�†�”�—�«�Œ�‡�ä�� ��‘�æ�� �—�˜�‹�Œ�‡�•�� �’�‘�•�–�‘�Œ�‹�� �•�‡�†�‘�•�Ž�Œ�‡�†�•�‘�•�–�� �—�� �†�‡�ˆ�‹�•�‹�”�ƒ�•�Œ�—�� �‡-sporta, 
premda je generalno dogovoreno da se ovaj izraz odnosi na strukturirano, 
�”�ƒ�«�—�•�ƒ�Ž�•�‘�� �—�’�”�ƒ�˜�Ž�Œa�•�‘�� �‹�� �•�ƒ�–�Œ�‡�…�ƒ�–�‡�Ž�Œ�•�•�‘�� �˜�‹�æ�‡�•�–�”�—�•�‘�� �‹�‰�”�ƒ�•�Œ�‡�� �‹�‰�ƒ�”�ƒ�� �•�‘�Œ�‡�� �—�•�Ž�Œ�—�«�—�Œ�‡�� �‹��
publiku [5]. Iako se razlikuje od tradicionalnih ekipnih sportova u realnom 
prostoru, e-�•�’�‘�”�–�� �•�‡�� �‘�•�Ž�ƒ�•�Œ�ƒ�� �•�ƒ�� �–�‹�•�•�•�‹�� �”�ƒ�†�� �•�‘�Œ�‹�� �—�•�Ž�Œ�—�«�—�Œ�‡�� �•�‘�•�…�‡�•�–�”�ƒ�…�‹�Œ�—�á��
koordinaciju, komunikaciju i povezanost.  
 
Be�œ�� �‘�„�œ�‹�”�ƒ�� �•�ƒ�� �–�‘�� �æ�–�‘�� �’�‘�Œ�‡�†�‹�•�‹�� �‹�‰�”�ƒ�«�‹�� �•�‘�‰�—�� �’�‘�•�–�ƒ�–�‹�� �’�‘�œ�•�ƒ�–�‹�� �‹�� �’�”�‹�˜�—�©�‹�� �˜�‡�Ž�‹�•�—��
�’�—�„�Ž�‹�•�—�á���—�Ž�ƒ�‰�ƒ�«�‹���•�‘�Œ�‹���–�”�ƒ���‡���•�‘�‰�—�©�•�‘�•�–�‹�� �•�’�‘�•�œ�‘�”�•�–�˜�ƒ���«�‡�•�–�‘�� �•�‡���‘�•�”�‡�©�—���–�‹�•�‘�˜�‹�•�ƒ�ä��
Igre u e-�•�’�‘�”�–�—�á�� �–�‡�•�‡�Ž�Œ�‡�•�‡�� �•�ƒ�� �–�”�ƒ�†�‹�…�‹�‘�•�ƒ�Ž�•�‘�•�� �•�’�‘�”�–�—�á�� �–�ƒ�•�‘�¯�‡�”�� �•�—�� �•�–�‡�•�Ž�‡��
popularnost posljednjih godina jer �•�‡���˜�‡�©�‹���„�”�‘�Œ���‹�œ�†�ƒ�˜�ƒ�«�ƒ���˜�‹�†�‡�‘�‹�‰�ƒ�”�ƒ���—�†�”�—���—�Œe s 
�–�”�ƒ�†�‹�…�‹�‘�•�ƒ�Ž�•�‹�•�� �•�’�‘�”�–�•�•�‹�•�� �ˆ�”�ƒ�•�æ�‹�œ�ƒ�•�ƒ�� �—�� �”�ƒ�œ�˜�‘�Œ�—�� �•�‡�œ�‘�•�•�•�‹�Š�� �–�—�”�•�‹�”�ƒ�� �‹�� �‡-sport 
reprezentacija.  
 
���ƒ�� �„�‹�� �‹�‰�”�ƒ�«�‹�� �’�‘�•�–�‹�‰�Ž�‹�� �˜�”�Š�—�•�•�•�—�� �‹�œ�˜�‡�†�„�—�� �•�‘�”�ƒ�Œ�—�� �„�‹�–�‹�� �‘�†�Ž�‹�«�•�‘�� �’�”�‹�’�”�‡�•�Ž�Œ�‡�•�‹��
(jednako kao i u tradicionalnim sportovima) kako bi mogli izvoditi ozbiljne i 
�’�”�‡�…�‹�œ�•�‡�� �’�‘�•�”�‡�–�‡�� �”�—�•�—�á�� �‘�„�”�ƒ�¯�‹�˜�ƒ�–�‹�� �˜�‡�Ž�‹�•�‡�� �•�‘�Ž�‹�«�‹�•�‡�� �‹�•�ˆ�‘�”�•�ƒ�…�‹�Œ�ƒ�� �‹�� �—�«�‹�•�•�‘�˜�‹�–�‘��
�•�—�”�ƒ�¯�‹�˜�ƒ�–�‹�� �•�� �«�Ž�ƒ�•�‘�˜�‹�•�ƒ�� �•�˜�‘�‰�� �–�‹�•�ƒ�ä�� ���ƒ�� �‡-sport timove timski rad se zasniva na 
zadatku - �•�Ž�‹�«�•�‘�� �•�ƒ�‘�� �‹�� �—�� �–�”�ƒ�†�‹�…�‹�‘�•�ƒ�Ž�•�‘�•�� �‘�”�‰�ƒ�•�‹�œ�ƒ�…�‹�Œ�•�•�‘�•�� �‘�•�”�—���‡�•�Œ�—�ä�� ���� �†�”�—�‰�‡ 
strane, e-�•�’�‘�”�–�� �–�‹�•�•�•�‹�� �”�ƒ�†�� �†�‘�‰�ƒ�¯�ƒ�� �•�‡�� �—�� �˜�‹�•�‘�•�‘�� �•�‘�•�•�—�”�‡�•�–�•�‘j, stresnoj i 
intenzivnoj virtualno j okolini koja �œ�ƒ�Š�–�‹�Œ�‡�˜�ƒ���„�”�œ�‘���†�‘�•�‘�æ�‡�•�Œ�‡���‘�†�Ž�—�•�ƒ���‹���‘�†�‰�‘�˜�‘�”�ƒ��
�’�‘�˜�‡�œ�ƒ�•�‹�Š�� �•�� �ˆ�‹�œ�‹�«�•�‹�•�� �ƒ�•�–�‹�˜�•�‘�•�–�‹�•�ƒ�� �‘�”�‹�Œ�‡�•�–�‹�”�ƒ�•�‹�•�� �•�ƒ�� �ƒ�•�…�‹�Œ�—�ä�� ���–�‘�‰�ƒ�� �‡-sport nudi 
vrijednu i jedinstvenu pril �‹�•�—�� �œ�ƒ�� �†�ƒ�Ž�Œ�•�Œ�‡�� �‹�•�–�”�ƒ���‹�˜�ƒ�•�Œ�‡�� �†�”�—�æ�–�˜�‡�•�‹�Š�� �‹��
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organizacijskih procesa formiranja tima i koordinacije tima. Timovi se 
�•�•�ƒ�–�”�ƒ�Œ�—�� �•�‘�”�‹�•�•�‹�•�� �œ�ƒ�� �‹�œ�˜�”�æ�ƒ�˜�ƒ�•�Œ�‡�� �•�Ž�‘���‡�•�‹�Š�� �œ�ƒ�†�ƒ�–�ƒ�•�ƒ�� �œ�„�‘�‰�� �•�˜�‘�Œ�‡�� �•�’�‘�•�‘�„�•�‘�•�–�‹��
�†�‘�’�—�æ�–�ƒ�•�Œ�ƒ�� �«�Ž�ƒ�•�‘�˜�‹�•�ƒ�� �–�‹�•�ƒ�� �†�ƒ�� �”�ƒ�œ�•�Œ�‡�•�Œ�—�Œ�—�� �”�ƒ�†�•�‘�� �‘�’�–�‡�”�‡�©�‡�•�Œ�‡�á�� �’�”�ƒ�–�‡�� �”�ƒ�†�•a 
�’�‘�•�ƒ�æ�ƒ�•�Œ�ƒ�� �†�”�—�‰�‹�Š�á�� �’�‘�–�‹�«�—�� �‹�� �†�‘�’�”�‹�•�‘�•�‡�� �‡�•�•�’�‡�”�–�‹�œ�‹�� �‘�� �’�‘�†�•�•�—�’�‘�˜�‹�•�ƒ�� ���s�x���ä�� ���’�ƒ�•�á��
�‰�Ž�ƒ�˜�•�‹���‹�œ�ƒ�œ�‘�˜���—���’�”�‘�…�‡�•�—���•�–�˜�ƒ�”�ƒ�•�Œ�ƒ���—�«�‹�•�•�‘�˜�‹�–�‘�‰���–�‹�•�ƒ���‘�†�•�‘�•�‹���•�‡���•�ƒ���‘�†�ƒ�„�‹�”���«�Ž�ƒ�•�‘�˜�ƒ��
�–�‹�•�ƒ���•�‘�Œ�‹���•�‘�‰�—���’�‘�•�‘�©�‹���’�‘�•�–�‹�œ�ƒ�•�Œ�—���˜�‹�•�‘�•�‡���”�ƒ�œ�‹�•�‡���‹�œ�˜�‡�†�„�‡�����s�y���ä�� 
 
���‡�•�‡�Ž�Œ�‡�•�� �•�Ž�‹�«�•�‘�‰�� �•�‘�•�…�‡�’�–�ƒ�� �•�Ž�ƒ���—�� �•�‡�� �‹���‡�•�‹�’�‡�� �—�� �•�’�‘�”�–�•�•�‹�•�� �‹�‰�”�ƒ�•�ƒ�á�� �—�˜�ƒ���ƒ�˜�ƒ�Œ�—�©�‹��
�˜�Œ�‡�æ�–�‹�•�‡���•�˜�ƒ�•�‘�‰���’�‘�Œ�‡�†�‹�•�…�ƒ���•�‘�Œ�‹���•�‡���—�•�ƒ�˜�”�æ�ƒ�˜�ƒ���•�ƒ���Œ�‡�†�•�‘�Œ���‹�Ž�‹���˜�‹�æ�‡���‹�‰�”�ƒ�«�•�‹�Š���’�‘�œ�‹�…�‹�Œ�ƒ�á��
�•�‘���•�‘�”�ƒ���„�‹�–�‹���—���•�‹�•�‡�”�‰�‹�Œ�‹���•�ƒ���•�˜�‹�•���‘�•�–�ƒ�Ž�‹�•���‹�‰�”�ƒ�«�‹�•�ƒ�ä�����’�©�‡�•�‹�–�‘���‰�Ž�‡�†�ƒ�•�‘, u ekipnom 
�•�’�‘�”�–�—���•�ƒ�‰�Ž�ƒ�æ�‡�•�‘���Œ�‡���’�‹�–�ƒ�•�Œ�‡���•�‘�–�‹�˜�ƒ�…�‹�Œ�‡���‹���–�‹�•�•�•�‘�‰���”�ƒ�†�ƒ�ä�����‘ su faktori koje treba 
uzeti u obzir pri raspravljanju o karakteristikama natjecateljskog e-sporta. 
 
���‘�•�–�‘�Œ�‡�©�‡�� �†�‡�ˆ�‹�•�‹�…�‹�Œ�‡�� �•�—�˜�”�‡�•�‡�•�‘�‰�� �•�’�‘�”�–�ƒ�� �•�ƒ�‰�Ž�ƒ�æ�ƒ�˜�ƒ�Œ�—�� �•�Œ�‡�‰�‘�˜�‡�� �•�‘�•�†�‹�…�‹�Œ�•�•�‡�á��
natjecateljske i institucionalizirane dimenzije [7]. Pitanje koliko e-sport 
�‹�•�’�—�•�Œ�ƒ�˜�ƒ�� �‘�˜�‡�� �•�”�‹�–�‡�”�‹�Œ�‡�� �‹�� �•�‘���‡�� �Ž�‹�� �•�‡�� �œ�˜�ƒ�–�‹�� �•�’�‘�”�–�‘�•�� �—�� �ˆ�‘�•�—�•�— je brojnih 
�‹�•�–�”�ƒ���‹�˜�ƒ�•�Œ�ƒ�� �‹�� �‹�œ�Ž�‘���‡�•�� �Œ�‡�� �„�”�‘�Œ�•�‹�•�� �•�–�”�—�«�•�‹�•�� �”�ƒ�•�’�”�ƒ�˜�ƒ�•�ƒ�� ���z�â�� �{�â�� �s�r�â�� �s�s�â�� �s�t���ä��
���ƒ�Œ�˜�‡�©�‡�� �œ�ƒ�•�Œ�‡�”�•�‡�� �‹�†�—�� �—�� �•�•�Œ�‡�”�—�� �«�‹�•�Œ�‡�•�‹�…�‡�� �†�ƒ�� �—�� �‡-sportu izostaje kondicijska 
komponenta [12].  
 
���–�˜�”�¯�‡�•�ƒ�� �œ�•�ƒ�«�ƒ�Œ�•�ƒ koja razlikuje igru od sporta je upravo kondicijska 
spremnost [3; 20]. Neki znanstvenici navode da e-sportu nedostaje upravo taj 
segment kondicijske spremnosti kako bi se mogao smatrati  pravim sportom 
[11]. Ipak, zagovornici e-sporta sugeriraju da e-sport dijeli mnoga od glavnih 
�‘�„�‹�Ž�Œ�‡���Œ�ƒ�� �–�”�ƒ�†�‹�…�‹�‘�•�ƒ�Ž�•�‘�‰�� �•�’�‘�”�–�ƒ�ä�� ���ƒ�‰�‘�˜�‘�”�•�‹�…�‹�� �–�˜�”�†�‡�� �†�ƒ�� �‡-�•�’�‘�”�–�� �—�•�Ž�Œ�—�«�—�Œ�‡��
�•�‡�¯�—�Ž�Œ�—�†�•�•�—�� �•�‘�•�•�—�”�‡�•�…�‹�Œ�—�á�� �‘�„�—�•�—�� �‹�� �”�ƒ�œ�˜�‘�Œ�� �˜�Œ�‡�æ�–�‹�•�ƒ�á�� �’�”�‹�†�”���ƒ�˜�ƒ�•�Œ�‡�� �’�”�ƒ�˜�‹�Ž�ƒ�á��
postizanje ciljeva, koordinaciju i spretnost [4; 10].  
 
Rasprava o e-�•�’�‘�”�–�—�� �•�ƒ�‘�� �•�’�‘�”�–�—�� �†�ƒ�Œ�‡�� �’�‘�Ž�ƒ�œ�‹�æ�–�‡�� �œ�ƒ�� �†�‘�†�ƒ�–�•�ƒ�� �‹�•�–�”�ƒ���‹�˜�ƒ�•�Œ�ƒ�� �‹��
potrebu novog pristupa za unaprj�‡�¯�‹�˜�ƒ�•�Œ�‡�� �†�‹�•�•�—�•�‹�Œ�‡�� �•�ƒ�� �‘�˜�—�� �–�‡�•�—�ä�� ���•�–�”�ƒ���‹�˜�ƒ�«�‹��
�’�‘�•�—�æ�ƒ�˜�ƒ�Œ�—���—�–�˜�”�†�‹�–�‹���—���•�‘�Œ�‘�Œ���•�‡���•�Œ�‡�”�‹���—�‘�«�ƒ�˜�ƒ���•�Ž�‹�«�•�‘�•�–��s tradicionalnim sportom s 
obzirom na prirodu aktivnosti i funkcioniranje poslovnog modela. U 
raspravama o e-�•�’�‘�”�–�—�� �•�‡�� �’�‘�•�‡�•�ƒ�†�� �•�‘�”�‹�•�–�‡�� �‹�� �ƒ�”�‰�—�•�‡�•�–�‹�� �†�ƒ�� �•�Ž�‹�«�•�‘�•�–�‹�� �•��
�–�”�ƒ�†�‹�…�‹�‘�•�ƒ�Ž�•�‹�•�� �‘�„�Ž�‹�•�‘�•�� �•�’�‘�”�–�ƒ�� �•�‡�� �’�‘�•�–�‘�Œ�‡�� �•�ƒ�•�‘�� �—�� �’�”�‹�”�‘�†�‹�� �•�ƒ�–�Œ�‡�…�ƒ�•�Œ�ƒ�á�� �˜�‡�©�� �‹�� �—��
�‘�„�Ž�‹�•�—�� �‘�”�‰�ƒ�•�‹�œ�‹�”�ƒ�•�‹�Š�� �†�‘�‰�ƒ�¯�ƒnja, o�†�� �’�”�‘�•�—�†�„�‹�á�� �•�‘�•�‡�•�–�ƒ�”�ƒ�á�� �’�—�„�Ž�‹�•�‡�� �—���‹�˜�‘�á��
�‡�•�‹�–�‹�”�ƒ�•�Œ�ƒ�á�� �†�‘�� �•�‘�˜�«�ƒ�•�‹�Š�� �•�ƒ�‰�”�ƒ�†�ƒ�� �œ�ƒ�� �‹�‰�”�ƒ�«�‡�ä�� ���ƒ�•�’�”�ƒ�˜�ƒ�� �‘�� �–�‘�•�‡�� �–�”�‡�„�ƒ�� �Ž�‹�� �‡-sport 
�•�Ž�ƒ�•�‹�ˆ�‹�…�‹�”�ƒ�–�‹���•�ƒ�‘���’�”�‘�ˆ�‡�•�‹�‘�•�ƒ�Ž�•�‹���•�’�‘�”�–���–�”�ƒ�Œ�‡���˜�‡�©���•�‡�•�‘���˜�”�‹�Œ�‡�•�‡�����s�s���ä�����‡�•�—�‰�Ž�ƒ�•�‹�…�‡���•�‡��
�—�‰�Ž�ƒ�˜�•�‘�•�� �‘�†�•�‘�•�‡�� �•�ƒ�� �•�‡�†�‘�•�–�ƒ�–�ƒ�•�� �’�‘�•�”�‡�–�ƒ�� �˜�‡�Ž�‹�•�‹�Š�� �•�‹�æ�‹�©�•�‹�Š�� �•�•�—�’�‹na kao i 
kondicijske pripremljenosti te uspostave institucionalne povezanosti.  
 
���� �†�”�—�‰�‡�� �•�–�”�ƒ�•�‡�á�� �•�‘���‡�� �•�‡�� �’�‘�•�–�ƒ�˜�‹�–�‹�� �’�‹�–�ƒ�•�Œ�‡�� �æ�–�‘�� �Œ�‡�� �‘�•�†�ƒ�� �•�� �†�”�—�‰�‹�•�� �•�’�‘�”�–�‘�˜�‹�•�ƒ�á��
�’�”�‹�•�Œ�‡�”�‹�…�‡�� �æ�ƒ�Š�‘�•�á�� �ƒ�—�–�‘�•�‘�„�‹�Ž�‹�œ�•�‘�•�á�� �•�‘�–�‘�� �—�–�”�•�ƒ�•�ƒ�á�� �„�‹�Ž�Œ�ƒ�”�‘�•�á�� �’�‹�•�ƒ�†�‘�•�� �‹��
�•�Ž�‹�«�•�‹�•�� �•�’�‘�”�–�‘�˜�‹�•�ƒ�� �•�‘�Œ�‹�� �–�ƒ�•�‘�¯�‡�”���•�‡�•�ƒ�Œ�—�� �•�‘�•�†�‹�…�‹�Œ�•�•�—�� �†�‹�•�‡�•�œ�‹�Œ�—�� �‹�œ�”�ƒ���‡�•�—�� �•�ƒ�‘��
�•�‡�•�‹���†�”�—�‰�‹���•�’�‘�”�–�‘�˜�‹���—���•�‘�Œ�‹�•�ƒ���Œ�‡���–�ƒ���•�‘�•�’�‘�•�‡�•�–�ƒ���•�ƒ�‰�Ž�ƒ�æ�‡�•�ƒ�ä�������•�˜�ƒ�•�‘�•���•�Ž�—�«�ƒ�Œ�—���Œ�‘�æ��



�5 �$ �ý �8 �1 �$ �/ �1 �( �� �, �* �5 �( �� �� �� ��9  1 7 1  

�©�‡���•�‡���”�ƒ�•�’�”�ƒ�˜�Ž�Œ�ƒ�–�‹���•�ƒ���‘�˜�—���–�‡�•�—�á���•�‘���«�‹�•�Œ�‡�•�‹�…�‡���‘���’�‘�’�—�Ž�ƒ�”�•�‘�•�–�‹���‡-sporta doprinose 
�”�—�æ�‡�•�Œ�—�� �„�ƒ�”�‹�Œ�‡�”�ƒ�� �‹�� �’�”�‡�†�”�ƒ�•�—�†�ƒ�� �‘�� �‡-sportu. Kreiranje igara koje �•�˜�‡�� �˜�‹�æ�‡ �•�Ž�‹�«�‡ 
tradicionalnom sportu �’�”�‹�†�‘�•�‘�•�‡�� �”�—�æ�‡�•�Œ�—�� �„�ƒ�”�‹�Œ�‡�”�ƒ�� �”�‡�ƒ�Ž�•�‘�‰�� �‹�� �˜�‹�”�–�—�ƒ�Ž�•�‘�‰��
�’�”�‘�•�–�‘�”�ƒ�ä�� ���ƒ�•�‘�� �‹�‰�”�‡�� �•�ƒ�� �•�’�‘�”�–�•�•�‘�•�� �–�‡�•�ƒ�–�‹�•�‘�•�� �‘�’�‘�•�ƒ�æ�ƒ�Œ�—�� �–�”�ƒ�†�‹�…�‹�‘�•�ƒ�Ž�•�‹�� �•�’�‘�”�–�� �—��
�•�Œ�‡�‰�‘�˜�‘�•�� �•�‘�•�†�‹�…�‹�Œ�•�•�‘�•�� ���ˆ�‹�œ�‹�«�•�‘�•���� �†�Œ�‡�Ž�—�á�� �†�‘�•�� �•�—�� �������� �‹�‰�”�‡�� �”�‡�’�”�‡�œ�‡�•�–�ƒ�…�‹�Œ�ƒ��
borbenih ili vojnih  �„�‘�”�„�‹�� �•�� �‹�œ�”�ƒ���‡�•�‹�•�� �˜�‹�œ�—�ƒ�Ž�•�‹�•�� �‹�� �’�”�‘�•�–�‘�”�•�‹m koordinacijskim 
parametrima, koji su prisutni i u tradicionalnim sportovima [2].  
 
���Ž�‹�«�•�‘�� �•�ƒ�‘�� �‹�� �—�� �–�”�ƒ�†�‹�…�‹�‘�•�ƒ�Ž�•�‘�•�� �•�’�‘�”�–�—�á�� �‡-�•�’�‘�”�–�� �•�ƒ�†�”���‹�� �—�•�’�‘�”�‡�†�•�‡�� �•�Œ�‡�”�‡�� �œ�ƒ��
�’�”�‘�…�Œ�‡�•�—�� �‹�‰�”�ƒ�«�‡�˜�‡�� �‹�œ�˜�‡�†�„�‡�� �—�� �‹�‰�”�‹�� �����‡�‘�á�� �t�r�s�u���� �–�‡�� �•�‡�� �–�ƒ�•�‘�� �•�‘�‰�—�� �—�•�’�‘�”�‡�¯�‹�˜�ƒ�–�‹�� �•��
�–�”�ƒ�†�‹�…�‹�‘�•�ƒ�Ž�•�‹�•�� �•�’�‘�”�–�‘�•�� �•�ƒ�‘�� �æ�–�‘�� �Œ�‡�� �•�‘�‰�‘�•�‡�–�� �‹�� �’�‘�•�–�‹�œ�ƒ�•�Œ�‡���‰�‘�Ž�‘�˜�ƒ�� �—���•�‘�‰�‘�•�‡�–�•�‘�Œ��
utakmici [19]. U RTS e-�•�’�‘�”�–�—�á�� �’�‘�Œ�‡�†�‹�•�ƒ�«�•�‹�� �‹�‰�”�ƒ�«�� �•�‘�•�–�”�‘�Ž�‹�”�ƒ�� �«�‹�–�ƒ�˜�—�� �˜�‹�”�–�—�ƒ�Ž�•�—��
�˜�‘�Œ�•�•�—���•�‘�Œ�ƒ���•�‡���’�”�‘�•�ƒ�–�”�ƒ���‹�œ���œ�”�ƒ�«�•�‡���’�‡�”�•�’�‡�•�–�‹�˜�‡���•���‹�‰�”�ƒ�«�‹�•�ƒ���•�‘�Œ�‹���•�—���—�•�”�‡�†�‘�–�‘�«�‡�•�‹��
na poraz �•�˜�‘�Œ�‹�Š�� �’�”�‘�–�‹�˜�•�‹�•�ƒ�� ���s���� �’�—�–�‡�•�� �•�‹�œ�ƒ�� �•�‘�‰�—�©�‹�Š�� �…�‹�Ž�Œ�‡�˜�ƒ�á�� �•�ƒ�Œ�«�‡�æ�©�‡��
�—�•�‹�æ�–�ƒ�˜�ƒ�Œ�—�©�‹�� �•�–�”�—�•�–�—�”�‡�� �‹�� �Œ�‡�†�‹�•�‹�…�‡�� �’�”�‘�–�‹�˜�•�‹�•�ƒ�ä�� ���ƒ�� �‘�˜�ƒ�•�˜�‡�� �ƒ�•�…�‹�Œe je potrebna 
iznimna prostorno-vizualna orijentacija, koordinacija ruka-oko, situacijsko 
�”�Œ�‡�æ�ƒ�˜�ƒ�•�Œ�‡���œ�ƒ�†�ƒ�–�ƒ�•�ƒ���‹���«�‹�–�ƒ�˜���•�‹�œ���–�Œ�‡�Ž�‡�•�•�‹�Š���‹���•�‘gnitivnih funkcija koje su potrebne 
i u tradicionalnim sportovima. 
 
Razvoj e-s�’�‘�”�–�ƒ���•�ƒ�����˜�‡�—�«�‹�Ž�‹�æ�–�—���—�����ƒ�‰�”�‡�„�— 
 
���ƒ�‰�”�‡�„�ƒ�«�•�‹���•�˜�‡�—�«�‹�Ž�‹�æ�•�‹���•�’�‘�”�–�•�•�‹���•�ƒ�˜�‡�œ���‹�����”�‡�†���œ�ƒ���•�’�‘�”�–�����˜�‡�—�«�‹�Ž�‹�æ�–�ƒ���—�����ƒ�‰�”�‡�„�—�á���—�œ��
�•�—�”�ƒ�†�•�Œ�—�� �•�ƒ�� ���–�—�†�‡�•�–�•�•�‹�•�� �œ�„�‘�”�‘�•�� ���˜�‡�—�«�‹�Ž�‹�æ�–�ƒ�� �—�� ���ƒ�‰�”�‡�„�—�� �’�‘�� �’�”�˜�‹�� �’�—�–�ƒ��je 
pokrenuo e-�•�’�‘�”�–�� �ƒ�•�ƒ�†�‡�•�•�•�‘�� �•�ƒ�–�Œ�‡�…�ƒ�•�Œ�‡�� �—�� ���‡�’�—�„�Ž�‹�…�‹�� ���”�˜�ƒ�–�•�•�‘�Œ�ä�� ���”�ƒ�–�‡�©�‹��
svjetske trendove, razvoj e-�•�’�‘�”�–�ƒ�� �Œ�‡�� �•�ƒ�†�ƒ�� �•�ƒ�� ���˜�‡�—�«�‹�Ž�‹�æ�–�—�� �—�� ���ƒ�‰�”�‡�„�� �—�œ�� �„�‘�•��
�•�‡�•�‘�Ž�‹�…�‹�•�‹�� �•�˜�‡�—�«�‹�Ž�‹�æ�–�ƒ��u Europi �•�‘�Œ�ƒ�� �•�—�� �–�ƒ�•�‘�¯�‡�”�� �’�‘�•�”�‡�•�—�Ž�ƒ�� �•�˜�‘�Œ�ƒ�� �•�Ž�—���„�‡�•�ƒ�� 
e-sport natjecanja. Uz navedeno, otvara se i �•�‘�‰�—�©�•�‘�•�–�� �—�˜�‘�¯�‡�•�Œa novih 
znanstvenih disciplina koje su popratne u razvoju e-�•�’�‘�”�–���‹�•�†�—�•�–�”�‹�Œ�‡�á���•�ƒ�‘���æ�–�‘���•�—��
Psihologija e-sporta, Modeli poslovanja u e-sportu, Tehnologije e-sporta, 
���”�‘�‰�”�ƒ�•�‹�”�ƒ�•�Œ�‡���”�ƒ�«�—�•�ƒ�Ž�•�‹�Š���‹�‰�ƒ�”�ƒ���‹���•�Ž�‹�«�•�‘�ä�������’�”�‘�…�‡�•�—���’�‘�’�—�Ž�ƒ�”�‹�œ�ƒ�…�‹�Œ�‡���‘vog sporta 
pokrenule bi se tribine i konferencije vezane za teme e-�•�’�‘�”�–�ƒ�� �•�ƒ�‘�� �‹�� �æ�•�‘�Ž�‡��
�÷�‹�‰�”�ƒ�•�Œ�ƒ�ò�� �•�ƒ�� �•�‘�Œ�‹�•�ƒ�� �„�‹�� �•�—�†�Œ�‡�Ž�‘�˜�ƒ�Ž�‹�� �•�˜�‹�� �•�–�—�†�‡�•�–�‹�� ���˜�‡�—�«�‹�Ž�‹�æ�–�ƒ�� �—�� ���ƒ�‰�”�‡�„�—�� �•�‘�Œ�‹�� �„�‹��
���‡�Ž�Œ�‡�Ž�‹�� �—�•�ƒ�’�”�‹�Œ�‡�†�‹�–�‹�� �•�˜�‘�Œ�‡�� �˜�Œ�‡�æ�–�‹�•�‡�� �‹�Ž�‹�� �•�ƒ�—�«�‹�–�‹�� �•�‘�˜�‡�� �˜�Œ�‡�æ�–�‹�•�‡�� �•�‘�Œ�‡�� �†�‘�� �•�ƒ�†�ƒ�� �•�‹�•�—��
imali. 
 
Temeljem svega ranije navedenog, ���”�‡�†�� �œ�ƒ�� �•�’�‘�”�–�� ���˜�‡�—�«�‹�Ž�‹�æ�–�ƒ�� �—�� ���ƒ�‰�”�‡�„�—�� �‹��
�œ�ƒ�‰�”�‡�„�ƒ�«�•�‹�� �•�˜�‡�—�«�‹�Ž�‹�æ�•�‹�� �•�’�‘�”�–�•�•�‹�� �•�ƒ�˜�‡�œ�� �—�˜�”�•�–�‹�‘�� �Œ�‡�� �‡-sport u svoj kalendar 
�•�ƒ�–�Œ�‡�…�ƒ�•�Œ�ƒ�� �—�� �ƒ�•�ƒ�†�‡�•�•�•�‘�Œ�� �‰�‘�†�‹�•�‹�� �t�r�s�y�ä���t�r�s�z�ä�� �’�”�—���‹�˜�æ�‹�� �’�”�‹�Ž�‹�•�—�� �†�ƒ�� �•�‡�� �•�ƒ�‘��
eksperimentalni sport u sustavu UniSportZG razvije u studentskoj populaciji. 
E-�•�’�‘�”�–�� �–�ƒ�•�‘�� �‹�� �ˆ�‘�”�•�ƒ�Ž�•�‘�� �•�–�‹���‡�� �•�ƒ�� ���˜�‡�—�«�‹�Ž�‹�æ�–�‡�� �—�� ���ƒ�‰�”�‡�„�—�ä�� ���ƒ�•�‘�� �‘�•�� �–�—�� �’�‘�•�–�‘�Œ�‹�� �˜�‡�©��
�†�—�‰�‹���•�‹�œ���‰�‘�†�‹�•�ƒ�á���•�–�—�†�‡�•�–�‹���•�—���†�‘�„�‹�Ž�‹���’�”�‹�Ž�‹�•�—���•�ƒ�–�Œ�‡�…�ƒ�–�‹���•�‡���—���•�Ž�—���„�‡�•�‘�Œ���Ž�‹�‰�‹�ä�����’�”�ƒ�˜�‘��
su studenti veliki dio e-�•�’�‘�”�–�� �‹�•�†�—�•�–�”�‹�Œ�‡�� �•�ƒ�‘�� �‹�‰�”�ƒ�«�‹�á�� �ƒ�Ž�‹�� �‹��kao publika. Ovakav 
�’�”�‘�Œ�‡�•�–���Œ�‡�†�ƒ�•���Œ�‡���‘�†���•�Ž�Œ�—�«�•�‹�Š���’�”�‡�†�—�˜�Œ�‡�–�ƒ���˜�ƒ���•�‹�Š���œ�ƒ���”�ƒ�œ�˜�‘�Œ���‡-sporta u Hrvatskoj, 
�•�ƒ�‘�� �‹�� �œ�ƒ�� �’�‘�†�‹�œ�ƒ�•�Œ�‡�� �•�˜�‹�Œ�‡�•�–�‹�� �‘�� �‹�•�–�‘�•�ä�� ���‡�•�‡�� �‘�†�� �•�ƒ�Œ�„�‘�Ž�Œ�‹�Š�� �—�œ�†�ƒ�•�‹�…�ƒ�� �†�‘�•�ƒ�©�‡�‰�� 
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e-�•�’�‘�”�–�ƒ���•�ƒ�•�–�ƒ�Œ�ƒ�Ž�‡���•�—���—�’�”�ƒ�˜�‘�� �—���•�•�—�«�‡�•�‹�•���•�‘�„�ƒ�•�ƒ���•�–�—�†�‡�•�–�•�•�‹�Š���†�‘�•�‘�˜�ƒ�á���ƒ���•�ƒ�†�ƒ��
se ovi isti studenti mogu natjecati sa svojim kolegama u za to posebno 
opremljenom prostoru.  
 

 
Slika br. 1: E-�•�’�‘�”�–���•�ƒ�����˜�‡�—�«�‹�Ž�‹�æ�–�—���—�����ƒ�‰�”�‡�„�— 

 
���”�‡�†�� �œ�ƒ�� �•�’�‘�”�–�� ���˜�‡�—�«�‹�Ž�‹�æ�–�ƒ�� �—�� ���ƒ�‰�”�‡�„�—�� �‹�� ���ƒ�‰�”�‡�„�ƒ�«�•�‹�� �•�˜�‡�—�«�‹�Ž�‹�æ�•�‹�� �•�’�‘�”�–�•�•�‹�� �•�ƒ�˜�‡�œ�� �—��
okviru sustava UniSportZG planira organizira i studentski sport u Gradu 
���ƒ�‰�”�‡�„�—���‹�����ƒ�‰�”�‡�„�ƒ�«�•�‘�Œ�����—�’�ƒ�•�‹�Œ�‹�ä�����”�‘�œ���•�—�•�–�ƒ�˜�����•�‹���’�‘�”�–���
���•�‘�Œ�‹���‘�„�—�Š�˜�ƒ�©�ƒ���‰�‘�–�‘�˜�‘��
�æ�‡�•�–�� �–�‹�•�—�©�ƒ�� �•�–�—�†�‡�•�ƒ�–�ƒ�� �‘�”�‰�ƒ�•�‹�œ�‹�”�ƒ�Œ�—�� �•�‡�� �•�ƒ�–�Œ�‡�…�ƒ�•�Œ�ƒ�� �—�� �u�r�� �”�ƒ�œ�Ž�‹�«�‹�–�‹�Š�� �•�’�‘�”�–�‘�˜�ƒ�� �æ�–�‘��
���ƒ�‰�”�‡�„�ƒ�«�•�‹���•�˜�‡�—�«�‹�Ž�‹�æ�•�‹���•�’�‘�”�–�•�•�‹���•�ƒ�˜�‡�œ���‹���•�–�—�†�‡�•�–�‡���—�•�Ž�Œ�—�«�‡�•�‡���—���‡-sport stavlja na 
prvo mjesto ne samo u Hrvatskoj i regiji, nego i u Europi po brojnosti i 
�”�‡�œ�—�Ž�–�ƒ�–�‹�•�ƒ�ä�� ���œ�� �†�‘�•�ƒ�†�ƒ�æ�•�Œ�‡�� �Ž�‹�‰�‡�� �—�� �•�’�‘�”�–�‘�˜�‹�•�ƒ�� �•�ƒ�‘�� �æ�–�‘�� �•�—�� �ˆ�—�–�•�ƒ�Ž�á�� �•�‘�æ�ƒ�”�•�ƒ�� �‹��
�”�—�•�‘�•�‡�–�á�� �‘�†�”���ƒ�˜�ƒ se i e-�•�’�‘�”�–�� �•�� �«�ƒ�•�� �«�‡�–�‹�”�‹�� �‹�‰�”�‡�ã League of Legends, Counter-
Strike: Global Offensive, Pro Evolution Soccer 2018 i Hearthstone.  
 
Osim kao natjecatelji, svi zainteresirani studenti, mogu sudjelovati u 
organizaciji samog natjecanja kako bi stekli dodatna znanja i iskustvo za 
potencijalni rad u e-sportu ili industriji videoigara. Do sada su odr���ƒ�•�ƒ�� �†�˜�ƒ��
���˜�‡�—�«�‹�Ž�‹�æ�•�ƒ�� �•�–�—�†�‡�•�–�•�•�ƒ�� �’�”�˜�‡�•�•�–�˜�ƒ�á�� �—�� �ƒ�•�ƒ�†�‡�•�•�•�‘�Œ�� �‰�‘�†�‹�•�‹�� �t�r�s�y�ä���t�r�s�z�ä�� �‹��
�t�r�s�z�ä���t�r�s�{�ä�����”�˜�‘���•�ƒ�–�Œ�‡�…�ƒ�•�Œ�‡���‘�†�”���ƒ�•�‘���Œ�‡���—�����–�ƒ�„�Ž�—���œ�•�ƒ�•�Œ�ƒ���—�����–�—�†�‡�•�–�•�•�‘�•���…�‡�•�–�”�—��
koje je za tu prigodu bilo posebno opremljeno. Osim za natjecanja, posebno 
opremljen prostor studenti s�—���•�‘�‰�Ž�‹�� �•�‘�”�‹�•�–�‹�–�‹�� �‹�� �œ�ƒ�� �˜�Œ�‡���„�—�� �‹�� �–�”�‡�•�‹�•�‰�ä�� ���ƒ�–�Œ�‡�…�ƒ�•�Œ�‡��
�•�‡�� �‘�†�”���ƒ�˜�ƒ�Ž�‘�� �•�—�„�‘�–�‘�•�� �‹�� �•�‡�†�Œ�‡�Ž�Œ�‘�•�ä�����”�˜�‡�•�•�–�˜�‘�� �•�‡�� �•�ƒ�•�–�‘�Œ�ƒ�Ž�‘�� �‘�†���«�‡�–�‹�”�‹�� �•�ƒ�–�‡�‰�‘�”�‹�Œ�‡�á��
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�–�”�‹���–�‹�•�•�•�‡���‹���Œ�‡�†�•�‡���’�‘�Œ�‡�†�‹�•�ƒ�«�•�‡�ä���������‡�ƒ�‰�—�‡���‘�ˆ�����‡�‰�‡�•�†�•�—���‹�������ã�
��-u natjecali su se 
�–�‹�•�‘�˜�‹���•���’�‡�–���‹�‰�”�ƒ�«�ƒ�á�����������t�r�s�z���‹�‰�”�ƒ�‘���•�‡���—���’�ƒ�”�‘�˜�‹�•�ƒ�á���ƒ�����‡�ƒ�”�–�Š�•�–�‘�•�‡���’�‘�Œ�‡�†�‹�•�ƒ�«�•�‘�ä 
���� �ƒ�•�ƒ�†�‡�•�•�•�‘�Œ�� �‰�‘�†�‹�•�‹�� �t�r�s�z�ä���t�r�s�{�ä�� �‰�‘�†�‹�•�‹�� �‘�†�”���ƒ�•�‘�� �Œ�‡�� �†�”�—�‰�‘�� �’�‘�� �”�‡�†�—�� �•�Ž�—���„�‡�•�‘��
natjecanje u e-sportu. Partner u provedbi natjecanja bio je Hangar 18 d.o.o. 
�•�‘�Œ�‹�� �Œ�‡�� �‘�•�‹�‰�—�”�ƒ�‘�� �‹�•�ˆ�”�ƒ�•�–�”�—�•�–�—�”�—�� �œ�ƒ�� �’�”�‘�˜�‘�¯�‡�•�Œ�‡�� �•�ƒ�–�Œ�‡�…�ƒ�•�Œ�ƒ�ä��Sudjelovalo je 
ukupno 211 studentica i studenata (PES 21, FIFA 379, Hearthstone 30, CS 40 
���������z�u�����•���s�z���”�ƒ�œ�Ž�‹�«�‹�–�‹�Š���˜�‹�•�‘�•�‹�Š���—�«�‹�Ž�‹�æ�–�ƒ�ä�����ƒ�–�Œ�‡�…�ƒ�•�Œ�‡���Œ�‡���‘�”�‰�ƒ�•�‹�œ�‹�”�ƒ�•�‘���—���’�‡�–���‹�‰�ƒ�”�ƒ�ã��
League of Legends, Hearthstone, Counterstrike, Pro Evolution Soccer i FIFA 19. 
Pro Evolution Soccer i FIFA 19 su se odigravali na konzolama Playstation 4, 
dok su se ostale igre odigravale �•�ƒ���”�ƒ�«�—�•�ƒ�Ž�‹�•�ƒ�ä 
 

 
Slika br. 2: E-s�’�‘�”�–���•�ƒ�����˜�‡�—�«�‹�Ž�‹�æ�–�—���—�����ƒ�‰�”�‡�„�— 

 
Pobjednik u Pro Evolution Soccer natjecanju bile je ekipa FER-a, dok je drugo 
mjesto zauzela ekipa FOI-�Œ�ƒ�ä�� ���”�‡�©�‡�� �’�Ž�ƒ�•�‹�”�ƒ�•�ƒ�� �‡�•�‹�’�ƒ�� �„�‹�Ž�ƒ�� �Œ�‡�� �‡�•�‹�’�ƒ�� ���‡�†�‹�…�‹�•�•�•�‘�‰��
fakulteta, dok je �•�ƒ�� �«�‡�–�˜�”�–�‘�•�� �•�Œ�‡�•�–�—�� �œ�ƒ�˜�”�æ�‹�Ž�‘�� ���‡�Š�•�‹�«�•�‘�� �˜�‡�Ž�‡�—�«�‹�Ž�‹�æ�–�‡�� ���ƒ�‰�”�‡�„��
(TVZ). Ukupno je nastupilo 9 ekipa. Pobjednik u FIFA 19 natjecanju bila je 
ekipa Prehrambeno-�„�‹�‘�–�‡�Š�•�‘�Ž�‘�æ�•�‘�‰�� �ˆ�ƒ�•�—�Ž�–�‡�–�ƒ (PBF), dok je drugo mjesto 
zauzela ekipa Prirodoslovno-�•�ƒ�–�‡�•�ƒ�–�‹�«�•�‘�‰�� �ˆ�ƒ�•�—�Ž�–�‡�–�ƒ�� �������	���ä�� ���”�‡�©�‡�� �’�Ž�ƒ�•�‹�”�ƒ�•�ƒ��
�„�‹�Ž�ƒ���Œ�‡���‡�•�‹�’�ƒ�����‡�–�‡�”�‹�•�ƒ�”�•�•�‘�‰���ˆ�ƒ�•�—�Ž�–�‡�–�ƒ�á���†�‘�•���Œ�‡���«�‡�–�˜�”�–�‹���œ�ƒ�˜�”�æ�‹�‘���	akultet strojarstva 
i brodogradnje (FSB). Ukupno je nastupilo 14 ekipa. Hearthstone je osvojila 
ekipa FER-a, drugo plasirana je bila ekipa FSB-�ƒ�á�� �†�‘�•�� �Œ�‡�� �–�”�‡�©�‡�� �•�Œ�‡�•�–�‘�� �œ�ƒ�—�œ�‡�‘��
�����	�ä�� �,�‡�–�˜�”�–�‘�� �•�Œ�‡�•�–�‘�� �œ�ƒ�—�œ�‡�‘�� �Œ�‡�� �
�”�ƒ�¯�‡�˜�‹�•�•�•�‹�� �ˆ�ƒ�•�—�Ž�–�‡�–�ä�� ���•�—�’�•�‘�� �Œ�‡�� �•�ƒ�•�–�—�’�‹�Ž�‘�� �{��
ekipa. 
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League of Legends natjecanje je osvojila ekipa FOI-ja koja je u finalu pobijedila 
ekipu TVZ-�ƒ�á�� �†�‘�•�� �Œ�‡�� �–�”�‡�©�‡�� �•�Œ�‡�•�–�‘�� �œ�ƒ�—�œ�‡�‘�� �����	�á�� �•�‘�Œ�‹�� �Œ�‡�� �’�‘�”�ƒ�œ�‹�‘�� �	�����ä�� ���•�—�’�•�‘�� �Œ�‡��
sudjelovalo 14 ekipa. Counter strike: Global offensive natjecanje je osvojila 
ekipa FER-a, dok je drugo mjesto zauzeo FSB. Tr�‡�©�‡�� �•�Œ�‡�•�–�‘�� �Œ�‡�� �œ�ƒ�—�œ�‡�‘�� �������á��
kojem je ekipa FOI-ja predala susret. Ukupno je sudjelovalo 8 ekipa. Sva 
natjecanja u igrama League of Legends, Counterstrike i Hearthston �’�‘�’�”�ƒ�©�‡�•a 
su streamingom na Twitch kanalu UniSportZg, �•�ƒ���•�‘�Œ�‡�•�—���Œ�‡���œ�ƒ�„�‹�Ž�Œ�‡���‡�•�‘���’�”�‡�•�‘��
4000 pregleda za vrijeme trajanja sezone. 
 
���ƒ�•�Ž�Œ�—�«�ƒ�• 
 
���‡�•�‡�Ž�Œ�‡�•�� �”�ƒ�•�‹�Œ�‡�� �‹�œ�•�‡�•�‡�•�‹�Š�� �«�‹�•�Œ�‡�•�‹�…�ƒ�� �‘�� �‡-sportu i tradicionalnim sportovima 
�•�‘���‡�� �•�‡�� �œ�ƒ�•�Ž�Œ�—�«�‹�–�‹�� �†�ƒ�� �•�Ž�‹�«�•�‘�•�–�‹�� �•�‡�� �’�‘�•�–�‘�Œ�‡�� �•�ƒ�•�‘�� �—�� �’�”�‹�”�‘�†�‹�� �•�ƒ�–�Œ�‡�…�ƒ�•�Œ�ƒ�� �˜�‡�©�� �‹�� �—��
obliku organiziran�‹�Š�� �†�‘�‰�ƒ�¯�ƒn�Œ�ƒ�á�� �‘�†�� �’�”�‘�•�—�†�„�‹�á�� �•�‘�•�‡�•�–�ƒ�”�ƒ�á�� �’�—�„�Ž�‹�•�‡�� �—���‹�˜�‘�á��
�‡�•�‹�–�‹�”�ƒ�•�Œ�ƒ�á�� �†�‘�� �•�‘�˜�«�ƒ�•�‹�Š�� �•�ƒ�‰�”�ƒ�†�ƒ�� �œ�ƒ�� �‹�‰�”�ƒ�«�‡�ä�� ���� �†�”�—�‰�‡�� �•�–�”�ƒ�•�‡�á�� �’�‘�Œ�‡�†�‹�•�ƒ��
�‹�•�–�”�ƒ���‹�˜�ƒ�•�Œ�ƒ�� �—�•�ƒ�œ�—�Œ�—�� �•�ƒ�� �•�‡�†�‘�•�–�ƒ�–�•�‡�� �‹�•�–�‹�«�—�©�‹�� �†�ƒ�� �‡-sportu nedostaju kondicijski 
�ƒ�•�‰�ƒ���•�ƒ�•��i �‘�†�‰�‘�˜�ƒ�”�ƒ�Œ�—�©�ƒ struktur a upravljanja.  
 
U ovom radu dan je osvrt na e-�•�’�‘�”�–�� �•�� �•�‹�•�‡�œ�‹�‘�Ž�‘�æ�•�‘�‰�� �ƒ�•�’�‡�•�–�ƒ�� �‹�� �’�”�‹�•�ƒ�œ�ƒ�•�� �Œ�‡��
�’�”�‹�•�Œ�‡�”�� �†�‘�„�”�‡�� �’�”�ƒ�•�•�‡�� �•�ƒ�� ���˜�‡�—�«�‹�Ž�‹�æ�–�—�� �—�� ���ƒ�‰�”�‡�„�—�� �—�� �‘�”�‰�ƒ�•�‹�œ�ƒ�…�‹�Œ�‹�á�� �’�”�‘�˜�‘�¯�‡�•�Œ�—�� �‹��
promoviranju e-sporta u studentskoj populaciji. Ovakvim primjerima uvelike 
�•�‡�� �•�‘���‡�� �’�‘�•�‘�©�‹�� �”�ƒ�œ�˜�‘�Œ�—�� �‡-sporta u Republici Hrvatskoj, osobito ako i druga 
���˜�‡�—�«�‹�Ž�‹�æ�–�ƒ�� �’�‘�•�”�‡�•�—�� �‘�˜�ƒ�•�˜�ƒ�� �•�ƒ�–�Œ�‡�…�ƒ�•�Œ�ƒ�ä�� ���‹�•�‡�� �„�‹�� �•�‡�� �•�–�˜�‘�”�‹�Ž�ƒ�� �‘�”�‰�ƒ�•�‹�œ�ƒ�…�‹�Œ�•�•�ƒ��
struktura koja bi se formirala u nacionalnu akademsku organizaciju e-sporta. 

 
Reference 

 
[1]  Buchanan�æOliver, M., & Seo, Y. (2012). Play as co�æcreated narrative in 

computer game consumption: The hero's journey in Warcraft III. Journal 
of Consumer Behaviour, 11(6), pp. 423��431. 

[2]  Burk, D. L. (2013). Owning e-Sports: Proprietary rights in professional 
computer gaming. University of Pennsylvania Law Review, 161(6), pp. 
1535��1578. 

[3]  Coakley, J. (2008). Studying intercollegiate sports: High stakes, low 
rewards. Journal of Intercollegiate Sport, 1(1), pp. 14��28. 

[4]  Crawford, G., & Gosling, V. (2009). More than a game: Sportsthemed video 
games & player narratives. Sociology of Sport Journal, 26(1), pp. 50��66. 

[5]  Freeman, Guo, and Donghee Yvette Wohn (2017). Social Support in 
eSports: Building Emotional andEsteem Support from Instrumental 
Support Interactions in A Highly Competitive Environment. In CHI PLAY 
'17.Proceedings of the 2017 Annual Symposium on Computer-Human 
Interaction inPlay,Amsterdam, Netherlands, 15��18 October 2017. New 
York: ACM Press, pp. 435-447. 



�5 �$ �ý �8 �1 �$ �/ �1 �( �� �, �* �5 �( �� �� �� ��9  1 7 5  

[6]  Graham, Bryan. (2017). eSports to Be A Medal Event at 2022 Asian 
Games. News Article. TheGuardian 
https://www.theguardian.com/sport/2017/apr/18/esports -to-be-
medal-sport-at-2022-asian-games. ���‘�•�Œ�‡�©�‡�•�‘ 1. rujna 2019. 

[7]  Guttmann, A. (2004). From ritual to record: The nature of modern sports. 
New York: Columbia University Press. 

[8]   Hallmann, K., & Giel, T. (2018). eSports��Competitive sports or 
recreational activity? Sport Management Review, 21, pp. 14-20. 
http://doi.org/10.1016/j.smr.2017.07.011  

[9]  Hilvoorde, I. & Pot, N. (2016) Embodiment and fundamental motor skills 
in eSports. Sport, Ethics and Philosophy, 10(1), pp. 14��27. 

[10]  Holt, J. (2016). Virtual domains for sports and games. Sport, Ethics and 
Philosophy, 10(1), pp. 1��9. 

[11]  Jenny, S. E., Manning, R. D., Keiper, M. C., & Olrich, T. W. (2017). Virtual(ly) 
�ƒ�–�Š�Ž�‡�–�‡�•�ã�����Š�‡�”�‡���‡���’�‘�”�–�•�� �ˆ�‹�–���™�‹�–�Š�‹�•�� �–�Š�‡���†�‡�ˆ�‹�•�‹�–�‹�‘�•�� �‘�ˆ�� �ò���’�‘�”�–�ä�ó�����—�‡�•�–�á���x�{���s���á��
pp. 1��18.  

[12]  Jonasson, K., & Thiborg, J. (2010). Electronic sport and its impact on 
future sport. Sport in Society, 13(2), pp. 287��299. 

[13]  Kresse, Christian. (2016). eSports in 2015 by the Numbers: Attendance 
Figures, Investments andPrize Money. eSports Marketing 
Blog.http://esports -marketing-blog.com/esports-in-2015-atten-dance-
�¤�‰�—�”�‡�•-investments-prize-money/#.WRxgG1Xyupo. 

[14]  Korean Culture and Information Service. (2016). How South Korea 
became a sporting powerhouse. Korea.net. Retrieved from 
http://www.ko rea.net/AboutKorea/Sports/ How -South-Korea-Became-
Sporting-Powerhouse 

[15]  Li, R. (2016). Good luck have fun: The rise of eSports. New York: Skyhorse 
Publishing. 

[16]  Mathieu, John E.; Tonia S. Heffner; Gerald F. Goodwin; Eduardo Salas; and 
Janis A. Cannon-Bowers.(2�r�r�r���ä�� ���Š�‡�� ���•�ª�—�‡�•�…�‡�� �‘�ˆ�� ���Š�ƒ�”�‡�†�� ���‡�•�–�ƒ�Ž�� ���‘�†�‡�Ž�•��
on Team Process and Performance. Journal of Applied Psychology, vol.85, 
no.2, April  2000, pp. 273-283. 

[17]  Reagans, Ray; Ezra Zuckerman; and Bill McEvily. (2004). How to Make the 
Team: Social NetworksVs. Demography as Criteria for Designing Effective 
Teams. Administrative Science Quarterly,vol.49, no. 1, March 2004, pp. 
101-133. 

[18]  Seo, Y. (2013). Electronic sports: A new marketing landscape of the 
experience economy. Journal of Marketing Management, 29(13��14), pp. 
1542��1560. 

[19]  Seo, Y., & Jung, S. (2014). Beyond solitary play in computer games: The 
social practices of eSports. Journal of Consumer Culture, 16(3), 635��655. 
http://doi.org/10.1177/1469540514553711  

[20]  Suits, B. (2007). The elements of sport. In Ethics of sport (pp. 9��19). 
Champaign, IL: Human Kinetics. 



�5 �$ �ý �8 �1 �$ �/ �1 �( �� �, �* �5 �( �� �� �� ��9  1 7 6  

Kombinatorne igre  
 

���˜�‘�•�‹�•�‹�”���
�ƒ�Ž�‹�©, ���‹�”�•�‘���,�—�„�”�‹�Ž�‘ i Mario Konecki  
�	�ƒ�•�—�Ž�–�‡�–���‘�”�‰�ƒ�•�‹�œ�ƒ�…�‹�Œ�‡���‹���‹�•�ˆ�‘�”�•�ƒ�–�‹�•�‡�á�����˜�‡�—�«�‹�Ž�‹�æ�–�‡���—�����ƒ�‰�”�‡�„�— 

zgalic@foi.hr, mcubrilo@foi.hr, mario.konecki@foi.hr  
 

 
���ƒ���‡�–�ƒ�• 
 
Teorija kombinatornih igara �Œ�‡�� �‰�”�ƒ�•�ƒ�� �•�ƒ�–�‡�•�ƒ�–�‹�•�‡�� �‹�� �–�‡�‘�”�‡�–�•�•�‘�‰�� �”�ƒ�«�—�•�ƒ�”�•�–�˜�ƒ��
�•�‘�Œ�ƒ�� �’�”�‘�—�«�ƒ�˜�ƒ�� �•�Ž�‹�Œ�‡�†�•�‡�� �‹�‰�”�‡�� �•�� �’�‘�–�’�—�•�‘�•�� �‹�•�ˆ�‘�”�•�ƒ�…�‹�Œ�‘�•�ä�� ���‘�•�„�‹�•�ƒ�–�‘�”�•�‡�� �‹�‰�”�‡�� �•�—��
�‹�‰�”�‡�� �œ�ƒ�� �†�˜�ƒ�� �‹�Ž�‹�� �˜�‹�æ�‡�� �‹�‰�”�ƒ�«�ƒ�� �•�‘�Œ�‡�� �•�‘�”�ƒ�Œ�—�� �œ�ƒ�˜�”�æ�‹�–�‹�� �•�ƒ�•�‘�•�� �•�‘�•�ƒ�«�•�‘�‰�� �„�”�‘�Œ�ƒ�� �’�‘�–�‡�œ�ƒ�ä��
���‡�¯�—�� �•�ƒ�Œ�’�‘�œ�•�ƒ�–�‹�Œ�‹�•�� �•�‘�•�„�‹�•�ƒ�–�‘�”�•�‹�•�� �‹�‰�”�ƒ�•�ƒ�� �•�—�� �æ�ƒ�Š�á�� �†�ƒ�•�ƒ�á�� ���ƒ�…�•�‡nbush, Nim, 
Kuglice i kutije (engl. Dots and Boxes) itd. U ovom radu dani su opisi nekih od 
�’�”�‡�†�•�–�ƒ�˜�•�‹�•�ƒ�� �•�‘�•�„�‹�•�ƒ�–�‘�”�•�‹�Š�� �‹�‰�ƒ�”�ƒ�á�� �—�œ�� �•�ƒ�˜�‘�¯�‡�•�Œ�‡�� �’�”�ƒ�˜�‹�Ž�ƒ�� �‘�˜�‹�Š�� �‹�‰�ƒ�”�ƒ�á�� �•�ƒ�‘�� �‹��
�‘�†�‰�‘�˜�ƒ�”�ƒ�Œ�—�©�‹�Š���–�ƒ�•�–�‹�•�‡���•�—���•�‹�Š���œ�ƒ���’�‘�„�Œ�‡�†�—�ä  
 
���Ž�Œ�—�«�•�‡���”�‹�Œ�‡�«�‹: kombinatorne igre, Hackenbush, Nim, Kuglice i kutije 
 
Uvod 
 
Slijedne igre s�—�� �‹�‰�”�‡�� �—�� �•�‘�Œ�‹�•�ƒ�� �‹�‰�”�ƒ�«�‹�� �•�ƒ�‹�œ�•�Œ�‡�•ce odigravaju svoje poteze. U 
�•�Ž�‹�Œ�‡�†�•�‡���‹�‰�”�‡���•�’�ƒ�†�ƒ�Œ�—���æ�ƒ�Š�á�����‹�•�á���,�‘�˜�Œ�‡�«�‡���•�‡���Ž�Œ�—�–�‹���•�‡�á���”�‡�•�‹���‹�–�†�ä�����ƒ�”�–�ƒ�æ�•�‡���‹�‰�”�‡���‹���‹�‰�”�‡��
s kockicama ipak ne spadaju u kombinatorne igre jer nisu igre s potpunom 
�‹�•�ˆ�‘�”�•�ƒ�…�‹�Œ�‘�•�ä�� ���‘�–�’�—�•�ƒ�� �‹�•�ˆ�‘�”�•�ƒ�…�‹�Œ�ƒ�� �œ�•�ƒ�«�‹�� �†�ƒ�� �‘�„�ƒ�� �‹�‰�”�ƒ�«�ƒ�� �œ�•�ƒ�Œ�—�� �•�˜�‡�� �•�˜�‘�Œ�‡�� �‹��
�’�”�‘�–�‹�˜�•�‹�•�‘�˜�‡�� �’�‘�–�‡�œ�‡�� �—�� �‹�‰�”�‹�ä�� ���� �‹�‰�”�‹�� �æ�ƒ�Š�� �‘�„�ƒ�� �‹�‰�”�ƒ�«�ƒ�� �˜�‹�†�‡�� �•�˜�‡�� �ˆ�‹�‰�—�”�‡�� �‹�� �•�˜�‡�� �’�”�‘�æ�Ž�‡��
�’�‘�–�‡�œ�‡���—���‹�‰�”�‹�á���ƒ�Ž�‹���—���•�ƒ�”�–�ƒ�æ�•�‹�•���‹�‰�”�ƒ�•�ƒ���•�‡�†�‘�•�–�ƒ�Œ�‡���œ�•�ƒ�•�Œ�‡���‘���•�ƒ�”�–�ƒ�•�ƒ���†�”�—�‰�‹�Š���‹�‰�”�ƒ�«�ƒ��
i nepodijeljenim kartama da bi i one bile igre s potpunom informacijom. Kod 
�˜�‡�©�‹�•�‡�� �•�‘�•�„�‹�•�ƒ�–�‘�”�•�‹�Š�� �‹�‰�ƒ�”�ƒ�� �’�‘�„�Œ�‡�†�•�‹�•�� �•�‡�� �‘�†�”�‡�¯�—�Œ�‡�� �œ�ƒ�†�•�Œ�‹�•�� �’�‘�–�‡�œ�‘�•�� �—�� �‹�‰�”�‹�ä��
���‘�”�•�ƒ�Ž�ƒ�•���•�ƒ�«�‹�•���‘�†�”�‡�¯�‹�˜�ƒ�•�Œ�ƒ���’�‘�„�Œ�‡�†�•�‹�•�ƒ���œ�•�ƒ�«�‹���†�ƒ���Œ�‡���’�‘�„�Œ�‡�†�•�‹�•���‘�•�ƒ�Œ���–�•�‘���•�ƒ�’�”�ƒ�˜�‹��
�œ�ƒ�†�•�Œ�‹�� �’�‘�–�‡�œ�� �—�� �‹�‰�”�‹�á�� �‘�†�•�‘�•�•�‘�� �‹�‰�”�ƒ�«�� �•�‘�Œ�‹�� �•�‡�� �•�‘���‡�� �•�ƒpraviti potez je gubitnik. 
���‹�œ�‡�”�ƒ�•���•�ƒ�«�‹�•���‘�†�”�‡�¯�‹�˜�ƒ�•�Œ�ƒ���’�‘�„�Œ�‡�†�•�‹�•�ƒ���œ�•�ƒ�«�‹���•�—�’�”�‘�–�•�‘�á���‘�•�ƒ�Œ���•�‘�Œ�‹���œ�ƒ�†�•�Œ�‹���•�ƒ�’�”�ƒ�˜�‹��
potez �� gubi. 
 
Hackenbush  
 
���‰�”�ƒ�����ƒ�…�•�‡�•�„�—�•�Š���Œ�‡���•�‘�•�„�‹�•�ƒ�–�‘�”�•�ƒ���‹�‰�”�ƒ���œ�ƒ���†�˜�ƒ���‹�‰�”�ƒ�«�ƒ���•�‘�Œ�ƒ���•�‡���—�‰�Ž�ƒ�˜�•�‘�•���‹�‰�”�ƒ���•�ƒ��
�’�ƒ�’�‹�”�—���‹�Ž�‹���’�Ž�‘�«�‹���œ�ƒ���’�‹�•�ƒ�•�Œ�‡�ä�����”�ƒ�˜�‹�Ž�ƒ���‹�‰�”�‡���•�—���Œ�‡�†�•�‘�•�–�ƒ�˜�•�ƒ�ä�����‰�”�ƒ�«�‹���•�ƒ�‹�œ�•�Œ�‡�•�…�‡���„�”�‹�æ�—��
�Ž�‹�•�‹�Œ�‡�� �‘�†�”�‡�¯�‡�•�‡�� �„�‘�Œ�‡�á�� �Œ�‡�†�ƒ�•�� �‹�‰�”�ƒ�«�� �„�”�‹�æ�‡�� �…�”�˜�‡�•�‡�á��a �†�”�—�‰�‹�� �‹�‰�”�ƒ�«�� �„�”�‹�æ�‡�� �’�Ž�ƒ�˜�‡�� �Ž�‹�•�‹�Œ�‡�ä��
P�”�˜�‹���‹�‰�”�ƒ�«���•�‘�Œ�‹���‘�•�–�ƒ�•�‡���„�‡�œ���Ž�‹�•�‹�Œ�ƒ���•�˜�‘�Œ�‡���„�‘�Œ�‡���Œ�‡���‰�—�„�‹�–�•�‹�•�ä�����˜�‡���…�”�˜�‡�•�‡���‹���’�Ž�ƒ�˜�‡���Ž�‹�•�‹�Œ�‡��
su spojene s tlom, koje je uglavnom duga, crna, isprekidana crta na dnu papira 
�‹�Ž�‹�� �’�Ž�‘�«�‡�ä��Ako se neki dio lika odvoji od te crte tada se �‘�•�� �ƒ�—�–�‘�•�ƒ�–�•�•�‹�� �„�”�‹�æ�‡�� �‹�œ��
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���‡�…�‹�•�‘���†�ƒ�����‹�Œ�‡�˜�‹���‹�‰�”�ƒ�«���‹�‰�”�ƒ���•���’�Ž�ƒ�˜�‹�•���Ž�‹�•�‹�Œ�ƒ�•�ƒ�á���ƒ�����‡�•�•�‹���•���…�”�˜�‡�•�‹�•�ä 
 

 
Slika br. 1: Hackenbush 

 
�����’�”�˜�‘�•���’�”�‹�•�Œ�‡�”�—���‹�����‹�Œ�‡�˜�‹���‹�����‡�•�•�‹���‹�‰�”�ƒ�«���‹�•�ƒ�Œ�—���’�‘���Œ�‡�†�•�—���Ž�‹�•�‹�Œ�—�á���ƒ�Ž�‹���–�‘���•�‡���œ�•�ƒ�«�‹���†�ƒ��
�Œ�‡�� �‹�‰�”�ƒ�� �‹�œ�Œ�‡�†�•�ƒ�«�‡�•�ƒ�ä�� ���•�‘�� ���‹�Œ�‡�˜�‹�� �‹�‰�”�ƒ�«�� �‹�‰�”�ƒ�� �’�”�˜�‹�� �–�ƒ�†�ƒ��on mora izbrisati plavu 
�Ž�‹�•�‹�Œ�—�á���æ�–�‘�� �ƒ�—�–�‘�•�ƒ�–�•�•�‹�� �„�”�‹�æ�‡���‹�� �…�”�˜�‡�•�—���Ž�‹�•�‹�Œ�—���–�‡�����‹�Œ�‡�˜�‹ �‹�‰�”�ƒ�« pobj�‡�¯�—�Œ�‡�ä�����•�‘��Desni 
�‹�‰�”�ƒ�«���‹�‰�”�ƒ���’�”�˜�‹���–�ƒ�†�ƒ �‘�•���„�”�‹�æ�‡���•�ƒ�•�‘���…�”�˜�‡�•�—���Ž�‹�•�‹�Œ�—�ä�����‹�Œ�‡�˜�‹���‹�‰�”�ƒ�«���‘�†�‹�‰�”�ƒ���•�˜�‘�Œ���’�‘�–�‡�œ�á��
�‘�•�–�ƒ�˜�Ž�Œ�ƒ�� ���‡�•�•�‘�‰�� �‹�‰�”�ƒ�«�ƒ�� �•�� �’�”�ƒ�œ�•�‘�•�� �’�Ž�‘�«�‘�•�� �–�‡�� ���‹�Œ�‡�˜�‹�� �‹�‰�”�ƒ�«�� �‘�’�‡�–�� �’�‘�„�Œ�‡�¯�—�Œ�‡�ä�� ���‘��
�œ�•�ƒ�«�‹�� �†�ƒ�� �•�˜�‡�� �Ž�‹�•�‹�Œ�‡�� �—�� �‘�˜�‘�Œ�� �‹�‰�”�‹�� �•�‡�� �˜�”�‹�Œ�‡�†�‡�� �‹�•�–�‘�ä�� ���Ž�ƒ�˜�ƒ�� �Ž�‹�•�‹�Œ�ƒ�� �Œ�‡�� �’�‘�˜�‡�œ�ƒ�•�ƒ�� �•��
isprekidanom lini �Œ�‘�•���–�‡���Œ�‡�����‡�•�•�‹���‹�‰�”�ƒ�«���•�‹�•�ƒ�•�‘���•�‡���•�‘���‡���—�•�Ž�‘�•�‹�–�‹���‹�œ���‹�‰�”�‡�ä�����‘���œ�•�ƒ�«�‹��
da ona vrijedi jedan potez. Crvena je linija je s crnom linijom povezana preko 
�’�Ž�ƒ�˜�‡���Ž�‹�•�‹�Œ�‡���–�‡���Œ�‡�����‹�Œ�‡�˜�‹���‹�‰�”�ƒ�«���•�‘���‡���‹�œ�„�”�‹�•�ƒ�–�‹���•�˜�‘�Œ�‹�•���’�‘�–�‡�œ�‘�•�ä�����–�‘�‰�ƒ���˜�”�‹�Œ�‡�†�‹���•�ƒ�•�Œ�‡��
nego plava linija, odnosno vri�Œ�‡�†�‹���’�‘�Ž�ƒ���’�‘�–�‡�œ�ƒ�ä�����”�‹�Œ�‡�†�•�‘�•�–���‹�‰�”�‡���•�‡���”�ƒ�«�—�•�ƒ���•�ƒ���‘�˜�ƒ�Œ��
�•�ƒ�«�‹�•�ã�� �s���� �¦�� �±�� �ª�¦�ä�� ���•�‘�� �Œ�‡�� �˜�”�‹�Œ�‡�†�•�‘�•�–�� �‹�‰�”�‡�� �’�‘�œ�‹�–�‹�˜�•�ƒ�� �–�‘�� �œ�•�ƒ�«�‹�� �†�ƒ�� �’�”�‡�†�•�‘�•�–�� �‹�•�ƒ��
���‹�Œ�‡�˜�‹���‹�‰�”�ƒ�«�á���ƒ�•�‘���Œ�‡���•�‡�‰�ƒ�–�‹�˜�•�ƒ���‘�•�†�ƒ���’�”�‡�†�•�‘�•�–���‹�•�ƒ�����‡�•�•�‹���‹�‰�”�ƒ�«�ä�����•�‘���Œ�‡���˜�”�‹�Œ�‡�†�•�‘�•�–��
�‹�‰�”�‡�� �•�—�Ž�ƒ�á�� �‘�•�†�ƒ�� �Œ�‡�� �‹�‰�”�ƒ�� �‹�œ�Œ�‡�†�•�ƒ�«�‡�•�ƒ�ä�� ���—�Ž�–�‡�� �‹�‰�”�‡ �’�‘�„�Œ�‡�¯�—�Œ�‡�� �‘�•�ƒ�Œ�� �•�‘�Œ�‹�� �Œ�‡�� �†�”�—�‰�‹�� �•�ƒ��
�’�‘�–�‡�œ�—�á���Œ�‡�”���‘�„�ƒ���‹�‰�”�ƒ�«�ƒ���‹�•�ƒ�Œ�—���‹�•�–�‹���„�”�‘�Œ���’�‘�–�‡�œ�ƒ�ä 
 
U drugom primjeru (slika 1) su dvije crvene linije i samo jedna plava. Ako 
���‹�Œ�‡�˜�‹�� �‹�‰�”�ƒ�«�� �‹�‰�”�ƒ�� �’�”�˜�‹�á�� �•�˜�‘�Œ�‹�•�� �’�‘�–�‡�œ�‘�•�� �©�‡�� �‹�œ�„�”�‹�•�ƒ�–�‹�� �•�˜�‡�� �Ž�‹�•�‹�Œ�‡�� �–�‡�� �‘�•�–�ƒ�˜�‹�–�‹�� ���‡�•�•�‘�‰��
�‹�‰�”�ƒ�«�ƒ���„�‡�œ���’�‘�–�‡�œ�ƒ�ä ���•�‘�����‡�•�•�‹���‹�‰�”�ƒ�«���‹�‰�”�ƒ���’�”�˜�‹�á���•�‡�‘�˜�‹�•�•�‘���‘���–�‘�•�‡���•�‘�Œ�—���Ž�‹�•�‹�Œ�—���„�”�‹�æ�‡�á��
���‹�Œ�‡�˜�‹���‹�‰�”�ƒ�«���©�‡���•�‘�©�‹���•�ƒ�’�”�ƒ�˜�‹�–�‹���•�˜�‘�Œ���’�‘�–�‡�œ���–�‡���‘�’�‡�–���‘�•�–�ƒ�˜�‹�–�‹���’�”�ƒ�œ�•�—���’�Ž�‘�«�—�ä���e�–�‘���œ�•�ƒ�«�‹��
�†�ƒ�� �‰�‘�”�•�Œ�ƒ�� �…�”�˜�‡�•�ƒ�� �Ž�‹�•�‹�Œ�ƒ�� �•�‡�� �˜�”�‹�Œ�‡�†�‹�� �’�‘�Ž�ƒ�� �’�‘�–�‡�œ�ƒ�� �•�ƒ�‘�� �†�‘�•�Œ�ƒ�á�� �˜�‡�©�� �—�� �‘�˜�‘�•�� �•�Ž�—�«�ƒ�Œ�—��
�˜�”�‹�Œ�‡�†�‹���•�ƒ�•�‘���Œ�‡�†�•�—���«�‡�–�˜�”�–�‹�•�—���’�‘�–�‡za. U tom primjeru igra ima vrijednost: +1 ��
�¦��- �¥���±���ª�¥�ä 
 
�����–�”�‡�©�‡�•���’�”�‹�•�Œ�‡�”�—�����‹�Œ�‡�˜�‹���‹�‰�”�ƒ�«���‹�•�ƒ���•�ƒ�•�‘���Œ�‡�†�•�—���Ž�‹�•�‹�Œ�—���•�‘�Œ�ƒ���—�•�Ž�ƒ�•�Œ�ƒ���Œ�‡�†�•�—���…�”�˜�‡�•�—��
�Ž�‹�•�‹�Œ�—�� �‹�œ�� �‹�‰�”�‡�ä�� ���ƒ�� �†�”�—�‰�—�� �…�”�˜�‡�•�—�� �Ž�‹�•�‹�Œ�—�� ���‹�Œ�‡�˜�‹�� �‹�‰�”�ƒ�«�� �•�‡�� �•�‘���‡�� �—�–�Œ�‡�…�ƒ�–�‹�ä��Ako Lijevi 
�‹�‰�”�ƒ�«���‹�‰�”�ƒ���’�”�˜�‹�á�����‡�•�•�‹���‹�‰�”�ƒ�«���©�‡���‹�•�ƒ�–�‹���Œ�‘�æ���Œ�‡�†�ƒ�•���’�‘�–�‡�œ���–�‡���©�‡���’�‘�„�‹�Œ�‡diti. Ako Desni 
�‹�‰�”�ƒ�«�� �‹�‰�”�ƒ���’�”�˜�‹�� �–�ƒ�†�ƒ �•�‘���‡�� �‹�œ�„�”�‹�•�ƒ�–�‹�� �‰�‘�”�•�Œ�—���…�”�˜�‡�•�—���Ž�‹�•�‹�Œ�—���–�‡��realizirati  suprotnu 
igru u odnosu na prvi primjer �á�� �‘�†�•�‘�•�•�‘�� �ª�¦��-1 = -�¦�ä�� ���•�‘�� �‹�œ�„�”�‹�æ�‡�� �†�‘�•�Œ�—�� �Ž�‹�•�‹�Œ�— 
tada �‘�•�–�ƒ�˜�Ž�Œ�ƒ�� �’�”�ƒ�œ�•�—�� �’�Ž�‘�«�—�� �–�‡�� �‘�’�‡�–�� �’�‘�„�Œ�‡�¯�—�Œ�‡�ä�� ���� �‘�˜�‘�•�� �’�”�‹mjeru donja crvena 
linija vrijedi -1, a gornja ���¥�á�� �†�‘�•�� �’�Ž�ƒ�˜�ƒ�� �Ž�‹�•�‹�Œ�ƒ�� �˜�”�‹�Œ�‡�†�‹�� �ª�¦�ä�� ���•�—�’�•�‘�á�� �˜�”�‹�Œ�‡�†�•�‘�•�–��
�‹�‰�”�‡���Œ�‡���ª�¦��-1 ���¦���±��-�§�ä 
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���Ž�‹�•�ƒ���„�”�ä���x�ã�����Ž�‘���‡�•�ƒ���‹�‰�”�ƒ�����ƒ�…�•�‡�•�„�—�•�Š 

 
���ƒ�� �•�Ž�‹�…�‹�� �t�� �Œ�‡�� �’�”�‹�•�ƒ�œ�ƒ�•�� �÷�’�ƒ�•�ò�� �•�ƒ�•�–�ƒ�˜�Ž�Œ�‡�•�� �‘�†�� �…�”�˜�‡�•�‹�Š�� �‹�� �’�Ž�ƒ�˜�‹�Š�� �Ž�‹�•�‹�Œ�ƒ�ä��Ako se malo 
bolje pogleda, �•�‘���‡���•�‡���˜�‹�†�Œ�‡�–�‹���†�ƒ���‹�‰�”�ƒ�«�‹���•�‡���•�‘�‰�—���Œ�‡�†�ƒ�•���†�”�—�‰�‘�•�‡���‹�œ�„�”�‹�•�ƒ�–�‹���Ž�‹�•�‹�Œ�‡�ä��
�����‘�˜�‘�•���•�Ž�—�«�ƒ�Œ�—���•�‡���˜�”�‹�Œ�‡�†�•�‘�•�–���‹�‰�”�‡���•�‘���‡���‹�œ�”�ƒ�«�—�•�ƒ�–�‹���„�”�‘�Œ�ƒ�•�Œ�‡�•���Ž�‹�•�‹�Œ�ƒ�ä�����‹�Œ�‡�˜�‹���’�Ž�ƒ�˜�‹��
dio lika se sastoji od 6 linija, a desni plavi dio lika se sastoji od 3 linije, dok se 
crveni dio lika sasto�Œ�‹���‘�†���y���Ž�‹�•�‹�Œ�ƒ�ä�����•�‘�����Ž�ƒ�˜�‹���‹�‰�”�ƒ�«���•�ƒ�•���•�‡�„�‹���•�‡���‹�œ�„�”�‹�æ�‡���˜�‹�æ�‡���Ž�‹�•�‹�Œ�ƒ��
�Œ�‡�†�•�‹�•���’�‘�–�‡�œ�‘�•�á���—�˜�‹�Œ�‡�•���©�‡���’�‘�„�‹�Œ�‡�†�‹�–�‹�ä�����”�‹�Œ�‡�†�•�‘�•�–���‘�˜�‡���‹�‰�”�‡���Œ�‡�ã���{���«���y���±���ª�t�ä 
 
Nim 
 
���‰�”�ƒ�� ���‹�•�� �Œ�‡�� �Œ�‡�†�•�ƒ�� �‘�•�� �•�ƒ�Œ�•�–�ƒ�”�‹�Œ�‹�Š�� �•�‘�•�„�‹�•�ƒ�–�‘�”�•�‹�Š�� �‹�‰�ƒ�”�ƒ�� �—�‘�’�©�‡�ä�� ���‘�”�‹�Œ�‡�•�Ž�‘�•�� �Œ�‡��
vjerojatno iz Kine, a u Europi se prvi put spominje u izvorima koji datiraju s 
�’�‘�«�‡�–�•�ƒ���s�x�ä���•�–�‘�Ž�Œ�‡�©�ƒ�ä�����‰�”�ƒ���•�‡���•���˜�‹�æ�‡���Š�”�’�ƒ���•�‡�•�‘�‰���’�”�‡�†�•�‡�–�ƒ�����æ�‹�„�‹�…�‡�á���•�‘�˜�«�‹�©�‹�á�����‡�–�‘�•�‹�á��
�‹�‰�”�ƒ�©�‡�� �•�ƒ�”�–�‡�� �‹�–�†�ä���ä�� ���‘�„�Œ�‡�†�•�‹�•�� �•�‡�� �•�‘���‡�� �—�–�˜�”�†�‹�–�‹�� �•�ƒ�� �•�‘�”�•�ƒ�Ž�ƒ�•�� �‹�Ž�‹�� �•�‹�œ�‡�”�ƒ�•�� �•�ƒ�«�‹�•�ä��
���˜�ƒ�•�‹�� �‹�‰�”�ƒ�«�� �—�� �•�˜�‘�• �’�‘�–�‡�œ�—�� �—�œ�‹�•�ƒ�� �Œ�‡�†�ƒ�•�� �‹�Ž�‹�� �˜�‹�æ�‡�� �•�‘�˜�«�‹�©�ƒ, uz uvjet da u jednom 
�’�‘�–�‡�œ�—���•�•�‹�Œ�‡���—�œ�‡�–�‹���•�‘�˜�«�‹�©�‡���‹�œ���•�ƒ�•�‘���Œ�‡�†�•�‘�‰���”�‡�†�ƒ�ä�� 
 

 
Slika br. 3: Igra Nim 

 
���ƒ�� �•�Ž�‹�…�‹�� �u�� �˜�‹�†�‹�� �•�‡�� �Œ�‡�†�•�ƒ�� �‘�†�� �˜�ƒ�”�‹�Œ�ƒ�•�–�‹�� �‹�‰�”�‡�� ���‹�•�ä�� ���‘�˜�«�‹�©�‹�� �•�—�� �’�‘�•�Ž�ƒ�‰�ƒ�•�‹�� �—�� �v�� �Š�”�’�‡�á��
�‘�†�•�‘�•�•�‘���”�‡�–�•�ƒ�ä�����•�‘���•�‡���„�”�‘�Œ���•�‘�˜�«�‹�©�ƒ���œ�ƒ�’�‹�æ�‡���—���„�‹�•�ƒ�”�•�‘�•���œ�ƒ�’�‹�•�—�á���•�‘���‡���•�‡���˜�‹�†�Œ�‡�–�‹��
da se u svakom stupcu zapisa nalazi paran broj jedinica. Zelene znamenke u 
�œ�ƒ�’�‹�•�—�� �•�‡�� �•�‘�‰�—�� �•�ƒ�œ�˜�ƒ�–�‹�� �Œ�‡�†�‹�•�‹�…�‡�á�� �’�Ž�ƒ�˜�‡�� �†�˜�‘�Œ�•�‡�á�� �ƒ�� �…�”�˜�‡�•�‡�� �œ�•�ƒ�•�‡�•�•�‡�� �«�‡�–�˜�‘�”�•�‡�ä��



�5 �$ �ý �8 �1 �$ �/ �1 �( �� �, �* �5 �( �� �� �� ��9  1 7 9  

���‰�”�ƒ�«���•�‘�Œ�‹���Œ�‡���•�ƒ���’�‘�–�‡�œ�—���—���‘�˜�ƒ�•�˜�‘�Œ���•�‹�–�—�ƒ�…�‹�Œ�‹���‰�—�„�‹�� �‹�‰�”�—�ä�����‘�Ž�‹�•�‘���‰�‘�†�� �•�‘�˜�«�‹�©�ƒ���—�œ�•�‡�á��
�œ�ƒ�†�ƒ�–�ƒ�•���†�”�—�‰�‘�‰���‹�‰�”�ƒ�«�ƒ���Œ�‡���†�ƒ���’�‘�•�‘�˜�‘���‹�‰�”�—���˜�”�ƒ�–�‹���—���‰�—�„�‹�–�•�‹�«�•�—���’�‘�œ�‹�…�‹�Œ�—�á���˜�‘�†�‡�©�‹���•�‡��
�’�”�‡�–�Š�‘�†�•�‘�� �•�ƒ�˜�‡�†�‡�•�‹�•�� �’�”�ƒ�˜�‹�Ž�‘�•�ã�� �„�”�‘�Œ�� �Œ�‡�†�‹�•�‹�…�ƒ�á�� �†�˜�‘�Œ�•�‹�� �‹�� �«�‡�–�˜�‘�”�•�‹�� �•�‘�”�ƒ�� �„�‹�–�‹��
paran.  
 
���•�‘�� ���‹�Œ�‡�˜�‹�� �‹�‰�”�ƒ�«�� �—�œ�•�‡�� �†�˜�‹�Œ�‡�� �•�‘�˜�ƒ�•�‹�…�‡�� �•�� �–�”�‡�©�‡�� �Š�”�’�‡�á�� �•�ƒ�� �•�–�‘�Ž�—�� �©�‡�� �‘�•�–�ƒ�–�‹�� �•�Ž�Œ�‡�†�‡�©�‹��
�”�ƒ�•�’�‘�”�‡�†���•�‘�˜�«�‹�©�ƒ�ã���s-3-3-7, odnosno binarno zapisano: 

0 0 1 
0 1 1 
0 1 1 
1 1 1 

 
���‹�†�Ž�Œ�‹�˜�‘���Œ�‡���†�ƒ���‘�•�–�ƒ�Œ�‡���•�‡�’�ƒ�”�ƒ�•���„�”�‘�Œ���†�˜�‘�Œ�•�‹���‹���«�‡�–�˜�‘�”�•�‹�ä�����ƒ���•�‡���‹�‰�”�ƒ���˜�”�ƒ�–�‹���—���‰�—�„�‹�–�•�‹�«�•�—��
�’�‘�œ�‹�…�‹�Œ�—�� �œ�ƒ�� ���‹�Œ�‡�˜�‘�‰�� �‹�‰�”�ƒ�«�ƒ�á�� ���‡�•�•�‹�� �‹�‰�”�ƒ�«�� �•�‘�”�ƒ�� �—�œ�‡�–�‹�� �x�� �•�‘�˜�«�‹�©�ƒ�� �•�ƒ�� �œ�ƒ�†�•�Œ�‡�� �Š�”�’�‡�ä��
Nakon drugog poteza stanje na stolu izgleda ovako: 1-3-3-1, odnosno: 

0 0 1 
0 1 1 
0 1 1 
0 0 1 

 
���”�‡�©�‹���’�‘�–�‡�œ���•�‡�•�ƒ���„�—�†�‡���—�œ�‹�•�ƒ�•�Œ�‡���•�˜�‡���–�”�‹���•�‘�˜�ƒ�•�‹�…�‡���‹�œ���†�”�—�‰�‘�‰���”�‡�†�ƒ�ä�����‰�”�ƒ���•�‡���˜�”�ƒ�©�ƒ���—��
�‰�—�„�‹�–�•�‹�«�•�—�� �’�‘�œ�‹�…�‹�Œ�—�� �—�œ�‹�•�ƒ�•�Œ�‡�•�� �•�˜�‹�Š�� �•�‘�˜�ƒ�•�‹�…�ƒ�� �‹�œ�� �–�”�‡�©�‡�‰�� �”�‡�†�ƒ�ä�� ���ƒ�•�‘�•�� �v�� �’�‘�–�‡�œ�ƒ��
�‹�‰�”�ƒ���‘�•�–�ƒ�Œ�‡���•�ƒ���•�ƒ�•�‘���’�‘���Œ�‡�†�•�‘�•���•�‘�˜�ƒ�•�‹�…�‘�•���—���†�˜�ƒ���”�‡�†�ƒ�ä�����«�‹�–�‘���Œ�‡���†�ƒ���•�Ž�Œ�‡�†�‡�©�‹���‹�‰�”�ƒ�«��
�•�ƒ�� �”�‡�†�—�� �‰�—�„�‹�á�� �—�� �•�ƒ�˜�‡�†�‡�•�‘�•�� �•�Ž�—�«�ƒ�Œ�—�� �–�‘�� �Œ�‡�� ���‹�Œ�‡�˜�‹�� �‹�‰�”�ƒ�«�ä�� ���œ�‹�•�ƒ�� �’�”�‡�†�œ�ƒ�†�•�Œ�—��
�•�‘�˜�ƒ�•�‹�…�—���–�‡�����‡�•�•�‹���‹�‰�”�ƒ�«���—�œ�‹�•�ƒ���œ�ƒ�†�•�Œ�—���‹���’�‘�„�Œ�‡�¯�—�Œ�‡���‘�•�–�ƒ�˜�Ž�Œ�ƒ�Œ�—�©�‹���’�”�ƒ�œ�ƒ�•���•�–�‘�Ž�ä 
 
Kuglice i kutije  
 
Kuglice i kutije (engl. Dots and Boxes) je jako poznata igra koja se uglavnom 
i�‰�”�ƒ���•�ƒ���Ž�‹�•�–�—���’�ƒ�’�‹�”�ƒ���•���•�˜�ƒ�†�”�ƒ�–�‹�©�‹�•�ƒ�ä�����‰�”�ƒ���œ�ƒ�’�‘�«�‹�•�Œ�‡���•���‘�†�”�‡�¯�‡�•�‹�•���„�”�‘�Œ�‡�•���–�‘�«�ƒ�•�ƒ��
�•�‘�Œ�‡�� �•�—�� �’�‘�•�–�ƒ�˜�Ž�Œ�‡�•�‡�� �—�� �”�‡�†�‘�˜�‡�� �‹�� �•�–�—�’�…�‡�á�� �—�� �‘�„�Ž�‹�•�—�� �–�ƒ�„�Ž�‹�…�‡�ä�� ���‰�”�ƒ�«�‹�� �•�‘�”�ƒ�Œ�—��
�•�ƒ�‹�œ�•�Œ�‡�•�…�‡���’�‘�˜�‡�œ�‹�˜�ƒ�–�‹���•�—�•�Œ�‡�†�•�‡���–�‘�«�•�‡�ä�����˜�ƒ�•�‹���‹�‰�”�ƒ�«���—���Œ�‡�†�•�‘�•���’�‘�–�‡�œ�—���‹�•�ƒ���’�”�ƒ�˜�‘��
�’�‘�˜�—�©�‹�� �•�ƒ�•�‘�� �Œ�‡�†�•�—���…�”�–�—�á�� �‘�†�•�‘�•�•�‘���’�‘�˜�‡�œ�ƒ�–�‹�� �†�˜�‹�Œ�‡�� �–�‘�«�•�‡�ä�� ���ƒ�†�ƒ���•�‡�� �’�‘�˜�‡�œ�‹�˜�ƒ�•�Œ�‡�•��
�–�‘�«�ƒ�•�ƒ�� �œ�ƒ�–�˜�‘�”�‹�� �Ž�‹�•�� �—�� �‘�„�Ž�‹�•�—�� �•�˜�ƒ�†�”�ƒ�–�‹�©�ƒ�� �‹�Ž�‹�� �©�‡�Ž�‹�Œ�‡�� �•�ƒ�� �–�ƒ�„�Ž�‹�…�‹ �‹�‰�”�ƒ�«�� �•�‘�Œ�‹�� �Œ�‡�� �œ�ƒ�†�•�Œ�‹��
povukao potez, odnosno zatv�‘�”�‹�‘���•�˜�ƒ�†�”�ƒ�–�‹�©�á���†�‘�„�‹�˜�ƒ���Œ�‡�†�ƒ�•���„�‘�† te zapisuje svoje 
�‹�•�‹�…�‹�Œ�ƒ�Ž�‡���—���‹�•�–�‹���•�˜�ƒ�†�”�ƒ�–�‹�©�ä�����˜�ƒ�•�‹���’�—�–���•�ƒ�†�ƒ���‹�‰�”�ƒ�«��dobije bod, �•�‘�”�ƒ���’�‘�˜�—�©�‹���Œ�‘�æ���Œ�‡�†�ƒ�•��
�’�‘�–�‡�œ�ä�� ���‰�”�ƒ�� �œ�ƒ�˜�”�æ�ƒ�˜�ƒ�� �•�ƒ�†�ƒ�� �•�‡�� �•�˜�‡�� �–�‘�«�•�‡�� �•�’�‘�Œ�‡�� �•�ƒ�� �•�˜�‘�Œ�‹�•�� �•�—�•�Œ�‡�†�‹�•�ƒ�á�� �‘�†�•�‘�•�•�‘��
�•�ƒ�…�”�–�ƒ�Œ�—�� �•�˜�‹�� �•�˜�ƒ�†�”�ƒ�–�‹�©�‹�ä�� ���ƒ�•�‘�•�� �–�‘�‰�ƒ�� �‹�‰�”�ƒ�«�‹�� �’�”�‡�„�”�‘�Œ�ƒ�˜�ƒ�Œ�—�� �•�˜�‘�Œ�‡�� �„�‘�†�‘�˜�‡�� �–�‡�� �Œ�‡��
�’�‘�„�Œ�‡�†�•�‹�•���‹�‰�”�ƒ�«���•���˜�‹�æ�‡���„�‘�†�‘�˜�ƒ�ä�����ƒ���”�ƒ�œ�Ž�‹�•�—���‘�†���‹�‰�”�‡�����‹�•�á���’�‘�„�Œ�‡�†�•�‹�•���‘�˜�‡���‹�‰�”�‡ se ne 
�‘�†�”�‡�¯�—�Œ�‡�� �œ�ƒ�†�•�Œ�‹�•�� �’�‘�–�‡�œ�‘�•�á�� �ƒ�Ž�‹�� �’�‘�•�–�‘�Œ�‡�� �‘�†�”�‡�¯�‡�•�‡�� �–�ƒ�•�–�‹�•�‡�� �•�‘�Œ�‡�� �‹�‰�”�ƒ�«�—�� �†�ƒ�Œ�—��
prednost nad protivnikom. 
 
���‘�„�Œ�‡�†�ƒ�� �—�� �‘�˜�‘�Œ�� �‹�‰�”�‹�� �Œ�‡�� �’�‘�˜�‡�œ�ƒ�•�ƒ�� �•�� �†�—�‰�‹�•�� �Ž�ƒ�•�…�‹�•�ƒ�� �•�˜�ƒ�†�”�ƒ�–�‹�©�ƒ�ä�� ���—�‰�‹�� �Ž�ƒ�•�ƒ�…�� �•�‡��
�•�ƒ�•�–�‘�Œ�‹�� �‘�†�� �–�”�‹�� �‹�Ž�‹�� �˜�‹�æ�‡�� �•�˜�ƒ�†�”�ƒ�–�‹�©�ƒ�� �•�‘�Œ�‡�� �Œ�‡�†�ƒ�•�� �‹�‰�”�ƒ�«�� �•�‘���‡�� �œ�ƒ�–�˜�‘�”�‹�–�‹�� �—�� �Œ�‡�†�•�‘�•��
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�’�‘�–�‡�œ�—�ä�� ���� �‹�‰�”�ƒ�•�ƒ�� �•�� �•�‡�’�ƒ�”�•�‹�•�� �„�”�‘�Œ�‡�•�� �•�—�–�‹�Œ�ƒ�� �’�”�˜�‹�� �‹�‰�”�ƒ�«�� �•�‘�”�ƒ�� �•�ƒ�’�”�ƒ�˜�‹�–�‹�� �’�ƒ�”�ƒ�•��
�„�”�‘�Œ�� �†�—�‰�‹�Š�� �Ž�ƒ�•�ƒ�…�ƒ�á�� �ƒ�� �†�”�—�‰�‹�� �‹�‰�”�ƒ�«�� �•�‘�”�ƒ�� �•�ƒ�’�”�ƒ�˜�‹�–�‹�� �•�‡�’�ƒ�”�ƒ�•�� �„�”�‘�Œ�� �†�—�‰�‹�Š�� �Ž�ƒ�•�ƒ�…�ƒ�� �œ�ƒ��
�’�‘�„�Œ�‡�†�—�ä�� ���� �‹�‰�”�ƒ�•�ƒ���•�� �’�ƒ�”�•�‹�•�� �„�”�‘�Œ�‡�•�� �•�—�–�‹�Œ�ƒ�á�� �’�”�˜�‹�� �‹�‰�”�ƒ�«���•�‘�”�ƒ�� �•�ƒ�’�”�ƒ�˜�‹�–�‹�� �•�‡�’�ƒ�”�ƒ�•��
broj dugih lanaca, a drugi ig�”�ƒ�«���•�‘�”�ƒ���•�ƒ�’�”�ƒ�˜�‹�–�‹���’�ƒ�”�ƒ�•���„�”�‘�Œ���Ž�ƒ�•�ƒ�…�ƒ���œ�ƒ���’�‘�„�Œ�‡�†�—�ä 
 

 
Slika br. 4: Kuglice i kutije 5x5 

 
Na slici 4 nakon 31 poteza postoje �v�� �†�—�‰�ƒ�� �Ž�ƒ�•�…�ƒ�ä�� ���‡�•�•�‹�� ���†�”�—�‰�‹���� �‹�‰�”�ƒ�«�� �Œ�‡�� �•�ƒ��
�’�‘�–�‡�œ�—���–�‡���•�‘�”�ƒ���œ�ƒ�’�‘�«�‡�–�‹�� �Œ�‡�†�ƒ�•���†�—�‰�‹���Ž�ƒ�•�ƒ�…�ä�����•�‘�� �‘�–�˜�ƒ�”�ƒ���•�ƒ�Œ�•�”�ƒ�©�‹�� �Ž�ƒ�•�ƒ�…�á���‘�†�•�‘�•�•�‘��
onaj od tri kvadr�ƒ�–�‹�©�ƒ�á�� ���‹�Œ�‡�˜�‹�� �‹�‰�”�ƒ�«�� �•�‘�”�ƒ�� �—�œ�‡�–�‹�� �•�ƒ�•�‘�� �Œ�‡�†�ƒ�•�� �„�‘�†�� �–�‡�� �†�”�—�‰�ƒ�� �†�˜�ƒ��
�‘�•�–�ƒ�˜�‹�–�‹���•�˜�‘�•���’�”�‘�–�‹�˜�•�‹�•�—�ä�����‘���©�‡���•�ƒ�–�Œ�‡�”�ƒ�–�‹�����”�—�‰�‘�‰���‹�‰�”�ƒ�«�ƒ���†�ƒ���‘�–�˜�‘�”�‹���•�Ž�Œ�‡�†�‡�©�‹���†�—�‰�‹��
�Ž�ƒ�•�ƒ�…�� �–�‡�� ���‹�Œ�‡�˜�‹�� �‹�‰�”�ƒ�«�� �†�‘�� �•�”�ƒ�Œ�ƒ�� �•�‘�”�ƒ�� �’�‘�•�ƒ�˜�Ž�Œ�ƒ�–�‹�� �‹�•�–�—�� �–�ƒ�•�–�‹�•�—�ã�� �—�œ�‡�–�‹�� �•�˜�‡�� �„�‘�†�‘�˜�‡��
osim zadnja dva u lancu. 
 

 
Slika br. 5�ã�����‰�”�ƒ�����—�‰�Ž�‹�…�‡���‹���•�—�–�‹�Œ�‡���{�š�{���•�ƒ�•�‘�•���†�˜�ƒ���’�‘�–�‡�œ�ƒ�����‹�Œ�‡�˜�‘�‰���‹�‰�”�ƒ�«�ƒ 

 
���ƒ���•�Ž�‹�…�‹���w���•�‡���˜�‹�†�‹���•�ƒ�•�‘���Œ�‡�����‹�Œ�‡�˜�‹���‹�‰�”�ƒ�«���—�œ�‡�‘���Œ�‡�†�ƒ�•���„�‘�†���‹�œ���•�ƒ�Œ�•�”�ƒ�©�‡�‰���Ž�ƒ�•�…�ƒ���–�‡���–�”�‹���‘�†��
�’�‡�–���„�‘�†�‘�˜�ƒ���‹�œ���†�”�—�‰�‘�‰���Ž�ƒ�•�…�ƒ�ä�����‡�•�•�‹���‹�‰�”�ƒ�«���•�‘���‡���—�œ�‡�–�‹���•�ƒ�•�‘���’�‘���†�˜�ƒ���„�‘�†�ƒ���‹�œ���•�˜�ƒ�•�‘�‰��
�Ž�ƒ�•�…�ƒ�ä�����‘�†�‡�©�‹���•�‡���‘�˜�‘�•���–�ƒ�•�–�‹�•�‘�•�����‹�Œ�‡�˜�‹���‹�‰�”�ƒ�«���’�‘�„�Œ�‡�¯�—�Œ�‡���”�‡�œ�—�Ž�–�ƒ�–�‘�•���s�x-9. 
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���ƒ�•�Ž�Œ�—�«�ƒ�• 
 
Igranje kombinatornih igara je relativno jednostavno, ali za pobjedu u njima je 
�’�‘�–�”�‡�„�•�‘�� �‹�•�ƒ�–�‹�� �‘�†�”�‡�¯�‡�•�—�� �–�ƒ�•�–�‹�•�—�ä�� �,�ƒ�•�� �‹�� �ƒ�•�‘�� �•�—�� �’�‘�œ�•�ƒ�–�ƒ�� �•�˜�ƒ�� �’�”�ƒ�˜�‹�Ž�ƒ�� �‹�� �–�ƒ�•�–�‹�•�‡�á��
�’�‘�•�‡�•�ƒ�†�� �Œ�‡�� �•�‡�•�‘�‰�—�©�‡�� �’�‘�„�‹�Œ�‡�†�‹�–�‹�ä�� ���ƒ�� �’�‘�«�‡�–�•�—�� �‹�‰�”�‡�� �Œ�‡ potrebno pogledati 
�•�‹�–�—�ƒ�…�‹�Œ�—�� �—�� �•�‘�Œ�‘�Œ�� �•�‡�� �‹�‰�”�ƒ�«�� �•�ƒ�Ž�ƒ�œ�‹�á�� �–�‡�� �Œ�‡�� �‘�•�†�ƒ�� �Ž�ƒ�•�‘�� �’�”�‘�˜�Œ�‡�”�‹�–�‹�� �‹�•�’�Ž�ƒ�–�‹�� �Ž�‹�� �•�‡�� �—�‘�’�©�‡��
igrati ili ne. 

 
Reference 

 
[1]  Berlekamp E. R. (2000.) - The Dots and Boxes Game, AK Peters, Ltd.  
[2]  Berlekamp E. R., Conway J. H.i Guy R.K. (2003.) - Winning Ways for Your 

Mathematical Plays, Vol. 3, AK Peters, Ltd.  
[3]  Berlekamp E. R., Conway J. H.i Guy R.K. (2003.) - Winning Ways for Your 

Mathematical Plays, Vol. 2, AK Peters, Ltd.  
[4]  Berlekamp E. R., Conway J. H.i Guy R.K. (2001.) - Winning Ways for Your 

Mathematical Plays, Vol. 1, AK Peters, Ltd.  
[5]  Conway J.H. (2001.) �� On numbers and Games, 2nd Edition, AK Peters, 

Ltd.  
[6]  Brilliant.org (bez dat.) Combinatorial Games �� Definition, Preuzeto 

02.08.2019. s https://brilliant.org/wiki/combinatorial -games-definition/  
[7]  Mathologer (07.06.2015.) NIM, or, always WIN with math [Video file]. 

Preuzeto 01.08.2019. s https://www.youtube.com/watch?v=niMjxNtiuu8 
 

  



�5 �$ �ý �8 �1 �$ �/ �1 �( �� �, �* �5 �( �� �� �� ��9  1 8 2  
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���ƒ���‡�–�ƒ�• 
 
���˜�ƒ�Œ���”�ƒ�†���—�•�”�ƒ�–�•�‘���’�”�‡�†�•�–�ƒ�˜�Ž�Œ�ƒ���‹�œ�”�ƒ�†�—���‹���Ž�‘�‰�‹�•�—���‹�‰�”�‡���÷���‘�–�ƒ�’�ƒ�•�Œ�‡���„�”�‘�†�‘�˜�ƒ�ò���•�ƒ�’�‹�•�ƒ�•�—��
�—���Œ�‡�œ�‹�•�—�����ª�ª�� �‹�œ�•�‡�¯�—���t�r�ä�� �‹�� �t�w�ä�� �Ž�‹�’�•�Œ�ƒ���t�r�s�{�ä�� �‰�‘�†�‹�•�‡�ä�� ���� �”�ƒ�†�—���Œ�‡�� �•�ƒ�˜�‡�†�‡�•�� �•�‘�•�…�‡�’�–��
�•�ƒ�•�‡�� �‹�‰�”�‡�� �÷���‘�–�ƒ�’�ƒ�•�Œ�‡�� �„�”�‘�†�‘�˜�ƒ�ò�á�� �‹�œ�˜�‡�†�„�ƒ�� �”�‡�ƒ�Ž�‹�œ�ƒ�…�‹�Œ�‡�� �•�‘�†�ƒ�� �˜�‹�†�‡�‘�‹�‰�”�‡�á�� �‘�’�‹�•��
�—�•�Œ�‡�–�•�‡���‹�•�–�‡�Ž�‹�‰�‡�•�…�‹�Œ�‡���”�ƒ�«�—�•�ƒ�Ž�•�‘�‰���•�—�’�ƒ�”�•�‹�•�ƒ���–�‡���‘�’�‹�•���•�‘�†�ƒ���•���†�˜�ƒ���‹�‰�”�ƒ�«�ƒ�ä 
 
���Ž�Œ�—�«�•�‡���”�‹�Œ�‡�«�‹: Potapanje brodova, igra, C++, umjetna inteligencija 
 
Uvod 
 
���‹�†�‡�‘�‹�‰�”�‡�� �•�—�� �‹�œ�˜�”�•�–�ƒ�•�� �•�’�‘�Œ�� �’�”�‘�‰�”�ƒ�•�‹�”�ƒ�•�Œ�ƒ�� �‹�� �œ�ƒ�„�ƒ�˜�‡�� ���ƒ�•�‘�� �˜�‡�©�� �•�ƒ�•�‘��
programiranje nije dovoljno zabavno). Otvaraju �•�‘�‰�—�©�•�‘�•�–�� �’�”�‘�‰�”�ƒ�•�‡�”�—�� �†�ƒ��
�‘�•�•�‹�•�Ž�‹���‹���‘�•�–�˜�ƒ�”�‹���—�•�Œ�‡�–�•�—���‹�•�–�‡�Ž�‹�‰�‡�•�…�‹�Œ�—�á���•�ƒ�—�«�‹���”�ƒ�«�—�•�ƒ�Ž�‘���•�ƒ�•�‘���”�ƒ�œ�•�‹�æ�Ž�Œ�ƒ�–�‹���—���‹�‰�”�‹���–�‡��
�•�ƒ�•�‘�� �’�‘�„�‹�Œ�‡�†�‹�–�‹�� �«�‘�˜�Œ�‡�•�ƒ�ä�� ���� �†�ƒ�•�ƒ�æ�•�Œ�‡�� �˜�”�‹�Œ�‡�•�‡�� �‹�‰�”�‡�� �•�—�� �‹�œ�•�‹�•�•�‘�� �Š�ƒ�”�†�˜�‡�”�•�•�‹��
zahtjevne, podrazumijevaju kompleksne 3D prostore i optimiziranje istih 
simul�–�ƒ�•�‘�� �†�‘�•�� �•�‡�� �‹�‰�”�ƒ�«�� �•�Œ�‹�•�ƒ�� �•�”�‡�©�‡�á�� �†�‡�–�ƒ�Ž�Œ�•�‡�� �•�‘�†�‡�Ž�‡�á�� �’�”�‹�«�‡�� �•�‘�Œ�‹�Š�� �•�‡�� �‹�� �ˆ�‹�Ž�•�‘�˜�‹��
posrame te likove koji odaju dojam stvarnih osoba. Za stvaranje takvih igara 
�’�‘�–�”�‡�„�•�‹���•�—���˜�‹�•�‘�•�‹���„�—�†���‡�–�‹���‹���‘�‰�”�‘�•�•�‹���–�‹�•�‘�˜�‹�ä 
 
���‘�á���Œ�‡�†�•�ƒ���‘�•�‘�„�ƒ���‹�–�‡�•�ƒ�•�‘���•�‘���‡���•�–�˜�‘�”�‹�–�‹���˜�Ž�ƒ�•�–�‹�–�—���‹�‰�”�—�ä�����•�–�‹�«�‡��se alat Construct [1] 
�•�‘�Œ�‹�•���•�‡���˜�”�Ž�‘���Œ�‡�†�•�‘�•�–�ƒ�˜�•�‘���•�‘���‡���•�–�˜�‘�”�‹�–�‹���ˆ�—�•�•�…�‹�‘�•�ƒ�Ž�•�ƒ���t�����‹�‰�”�‹�…�ƒ�ä�����‘�‰�‘�•�•�•�‹���•�•�Ž�‘�’��
za video igre Unity ���t�����†�‘�’�—�æ�–�ƒ���•�‘�”�‹�•�•�‹�•�—���†�ƒ���—�œ���’�‘�œ�•�ƒ�˜�ƒ�•�Œ�‡���Œ�‡�œ�‹�•�ƒ�����S���•�–�˜�‘�”�‹���«�ƒ�•��
�‹�� �u���� �‘�•�”�—���‡�•�Œ�ƒ�á�� �ƒ�� �‹�� �•�•�‘�‰�‡�� �˜�‹�†�‡�‘�� �‹�‰�”�‡�� �†�‘�’�—�æ�–�ƒ�Œ�—�� �œ�ƒ�Œ�‡�†�•�‹�…�‹�� �‹�‰�”�ƒ�«�ƒ�� �†�ƒ�� �œ�ƒ�� �•�Œ�‹�Š��
stvaraju i modificiraju terene, modele, misije i ostale elemente videoigara, 
odnosno stvaraju modove. 
 
Jedan zadatak sa z�ƒ�˜�”�æ�•�‡�� �˜�Œ�‡���„�‡�� �•�‘�Ž�‡�‰�‹�Œ�ƒ��Programiranje 1 po�•�Ž�—���‹�‘�� �•�‹�� �Œ�‡�� �•�ƒ�‘��
�‹�•�•�’�‹�”�ƒ�…�‹�Œ�ƒ�� �†�ƒ�� �•�–�˜�‘�”�‹�•�� �˜�Ž�ƒ�•�–�‹�–�—�� �‹�‰�”�—�� �—�� �’�”�‘�‰�”�ƒ�•�—�� ���ª�ª�ä�� ���ƒ�•�‘�� �•�‡�� �˜�‡�©�� �†�—�‰�‘�� �„�ƒ�˜�‹�•��
izradom misija i terena u raznim videoigrama, ovakav zadatak bio mi je izazov 
jer je podrazumijevao izradu igre skoro iz n�—�Ž�‡�á���•�‘�Œ�ƒ���©�‡���‹�•�’�‹�•���‹�•�ƒ�–�‹���’�”�ƒ�•�–�‹�«�•�‹���—��
�������� �•�—�«�‡�Ž�Œ�—�ä�� ���’�ƒ�•�á�� �‘�˜�‘�� �Œ�‡�� �•�˜�ƒ�•�ƒ�•�‘�� �„�‹�‘�� �Œ�‡�†�ƒ�•�� �‘�†�� �•�ƒ�Œ�œ�ƒ�„�ƒ�˜�•�‹�Œ�‹�Š�� �’�”�‘�‰�”�ƒ�•�ƒ�� �•�‘�Œ�‹�•��
�•�ƒ�•�� �•�‡�� �„�ƒ�˜�‹�‘�á�� �ƒ�� �•�•�ƒ�–�”�ƒ�•�� �†�ƒ�� �•�‘���‡�� �‹�œ�˜�”�•�•�‘�� �’�‘�•�Ž�—���‹�–�‹�� �•�‘�Œ�‹�•�� �•�‘�Ž�‡�‰�ƒ�•�ƒ��
�•�–�—�†�‡�•�–�‹�•�ƒ�� �•�‡�� �•�ƒ�•�‘�� �•�ƒ�‘�� ���ª�ª�� �•�‘�†�á�� �˜�‡�©�� �‹�� �•�ƒ�‘�� �œ�ƒ�•�‹�•�Ž�Œ�‹�˜�� �’�”�‹�•�Œ�‡�”�� �‹�� �•�‘���†�ƒ��
motivacija �œ�ƒ�� �‹�œ�”�ƒ�†�—�� �•�‡�«�‡�‰�� �•�Ž�‹�«�•�‘�‰�ƒ�á�� �•�ƒ�‘�� �†�‘�•�ƒ�œ�� �†�ƒ�� �•�‡�� ���ª�ª�� �•�‡�� �•�‘�”�ƒ�� �•�—���•�‘��
�•�‘�”�‹�•�–�‹�–�‹���œ�ƒ���”�Œ�‡�æ�ƒ�˜�ƒ�•�Œ�‡���ˆ�ƒ�•�—�Ž�–�‡�–�•�•�‹�Š���œ�ƒ�†�ƒ�–�ƒ�•�ƒ�ä 
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Koncept igre  
 
���‰�”�ƒ�� �÷���‘�–�ƒ�’�ƒ�•�Œ�‡�� �„�”�‘�†�‘�˜�ƒ�ò�� �†�”�—�æ�–�˜�‡�•�ƒ�� �Œ�‡�� �‹�‰�”�ƒ�� �•�ƒ�•�–�ƒ�Ž�ƒ�� �s�{�z�t�ä�� ���u���ä�� ���‰�”�ƒ�� �•�‡�� �—�� �†�˜�ƒ��
�‹�‰�”�ƒ�«�ƒ�á�� �‘�†�� �•�‘�Œ�‹�Š�� �‘�„�ƒ�� �’�‘�•�–�ƒ�˜�Ž�Œ�ƒ�Œ�—�� �„�”�‘�†�‘�˜�‡�� �•�ƒ�� �•�˜�‘�Œ�‘�Œ�� �’�Ž�‘�«�‹�� �‘d 10x10 polja. 
���ƒ�Œ�«�‡�æ�©�‡�� �•�—�� �˜�”�•�–�‡�� �„�”�‘�†�‘�˜�ƒ�� �’�‘�� �Œ�‡�†�ƒ�•�� �„�”�‘�†�� �•�‘�Œ�‹�� �œ�ƒ�—�œ�‹�•�ƒ�� �v�� �’�‘�Ž�Œ�ƒ�� �—�� �„�‹�Ž�‘�� �•�‘�Œ�‡�•��
pravocrtnom smjeru, a potom dva broda po 3 polja, tri broda po 2 polja i 
�•�‘�•�ƒ�«�•�‘���«�‡�–�‹�”�‹���„�”�‘�†�ƒ���’�‘���•�ƒ�•�‘���Œ�‡�†�•�‘���’�‘�Ž�Œ�‡�ä�����”�‹���’�‘�•�–�ƒ�˜�Ž�Œ�ƒ�•�Œ�—���„�”�‘�†�‘�˜�‹���•�‡���•�‡���•�•�‹�Œ�—��
dodirivati. Igr �ƒ���•�‡���‘�†�˜�‹�Œ�ƒ���—���’�‘�–�‡�œ�‹�•�ƒ���–�‹�Œ�‡�•�‘�•���•�‘�Œ�‹�Š���•�˜�ƒ�•�‹���‹�‰�”�ƒ�«���÷�•�ƒ���•�Ž�‹�Œ�‡�’�‘�ò���‰�ƒ�¯�ƒ��
�•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�•�•�‘�� �’�‘�Ž�Œ�‡���‹�œ�‰�‘�˜�ƒ�”�ƒ�Œ�—�©�‹���•�‘�‘�”�†�‹�•�ƒ�–�‡���’�‘�Ž�Œ�ƒ���•�‘�Œ�‡���‰�ƒ�¯�ƒ�����•�’�”�ä���÷�s-�w�ò���„�‹�Ž�‘�� �„�‹��
�’�‘�Ž�Œ�‡�� �—�� �’�”�˜�‘�•�� �”�‡�–�•�—�� �‹�� �’�‡�–�‘�•�� �•�–�—�’�…�—���ä�� ���•�‘�� �‹�‰�”�ƒ�«�� �’�”�‘�•�ƒ�æ�‹�á�� �‘�†�•�‘�•�•�‘�� �’�‘�‰�‘�†�‹��
�÷�•�‘�”�‡�ò�á���’�‘�–�‡�œ���•�ƒ�•�–�ƒ�˜�Ž�Œ�ƒ���†�”�—�‰�‹���‹�‰�”�ƒ�«�ä�����•�‹�•���•�˜�‘�Œ�‹�Š���’�Ž�‘�«�ƒ���•�ƒ���•�‘�Œ�‡���‹�‰�”�ƒ�«�‹���’�‘�•�–�ƒ�˜�Ž�Œ�ƒ�Œ�—��
�„�”�‘�†�‘�˜�‡�á�� �•�˜�ƒ�•�‹�� �‹�‰�”�ƒ�«�� �–�ƒ�•�‘�¯�‡�”�� �‹�•�ƒ�� �‹�� �’�”�ƒ�œ�•�—�� �’�Ž�‘�«�—�� �•�ƒ�� �•�‘�Œ�‘�Œ�� �‘�œ�•�ƒ�«�ƒ�˜�ƒ��
�’�‘�‰�‘�–�•�‡���’�”�‘�•�ƒ�æ�ƒ�Œ�‡���•�ƒ���–�—�¯�‡�•���–�‡�”�‡�•�—�ä�����•�‘���Œ�‡���‹�‰�”�ƒ�«���’�‘�‰�‘�†�‹�‘���„�”�‘�†�á���•�—�’�ƒ�”�•�‹�•���•�—��
�–�‘�� �’�”�‹�‘�’�©�‹�� �–�‡�� �‹�‰�”�ƒ�«�� �‘�œ�•�ƒ�«�ƒ�˜�ƒ�� �’�‘�‰�‘�†�ƒ�•�ä�� ���•�‘�� �Œ�‡�� �„�”�‘�†�� �”�ƒ�œ�‘�”�‡�•�� ���•�˜�ƒ�� �’�‘�Ž�Œ�ƒ�� �•�— mu 
�—�•�‹�æ�–�‡�•�ƒ���á�� �‹�‰�”�ƒ�«�� �•�ƒ�� �•�˜�‘�Œ�‘�Œ�� �’�Ž�‘�«�‹�� �‘�œ�•�ƒ�«�ƒ�˜�ƒ�� �•�‘�Œ�‹�� �Œ�‡�� �„�”�‘�†�� �—�•�‹�æ�–�‹�‘�ä�� ���—�†�—�©�‹�� �†�ƒ�� �•�‡��
�„�”�‘�†�‘�˜�‹�� �•�‡���•�•�‹�Œ�—���†�‘�†�‹�”�‹�˜�ƒ�–�‹�á�� �‹�‰�”�ƒ�«�� �œ�•�ƒ���†�ƒ�� �ƒ�•�‘�� �Œ�‡�� �—�•�‹�æ�–�‹�‘�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�•�•�‹�� �„�”�‘�†�� �•�‡��
�–�”�‡�„�ƒ���‰�ƒ�¯�ƒ�–�‹���•�ƒ���’�‘�Ž�Œ�ƒ���‘�•�‘���–�‘�‰���„�”�‘�†�ƒ�ä 
  
Izrada igre  
 
Prvi korak pri izradi ove igre bio je osmis�Ž�‹�–�‹�� �‹�œ�‰�Ž�‡�†�� �’�Ž�‘�«�‡�ä�� ���Ž�‘�«�ƒ�� �Œ�‡��
�†�˜�‘�†�‹�•�‡�•�œ�‹�‘�•�ƒ�Ž�•�‘���’�‘�Ž�Œ�‡���•�‘�Œ�‡���•�ƒ�†�”���ƒ�˜�ƒ���˜�ƒ�”�‹�Œ�ƒ�„�Ž�‡���–�‹�’�ƒ���÷�…�Š�ƒ�”�ò�á���ƒ���‘�•�‡���•�—���Œ�‡�†�ƒ�•���‘�†��
�•�Ž�Œ�‡�†�‡�©�‹�Š���œ�•�ƒ�•�‘�˜�ƒ�ã 

�ƒ �5�r�5���’�‘�Ž�Œ�‡���Œ�‡���•�‡�’�‘�‰�‘�¯�‡�•�‘�á���‘�†�•�‘�•�•�‘���÷�•�‘�”�‡�ò 
�ƒ '-�5���’�‘�Ž�Œ�‡���Œ�‡���’�‘�‰�‘�¯�‡�•�‘�á���ƒ�Ž�‹���•�‹�Œ�‡���„�‹�Ž�‘���„�”�‘�†�ƒ���•�ƒ���•�Œ�‡�•�— 
�ƒ �5���5���•�ƒ���•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�•�•�‘�Œ���’�Ž�‘�«�‹���‘�œ�•�ƒ�•�ƒ���œ�ƒ���’�‘�‰�‘�¯�‡�•�‹�á���•�‡�—�•�‹�æ�–�‡�•�‹���„�”�‘�† 
�ƒ �5�s�5�á���5�t�5�á���5�u�5���‹�Ž�‹���5�v�5���‘�œ�•�ƒ�«�ƒ�˜�ƒ���˜�”�•�–�—���„�”�‘�†�ƒ���•�ƒ���–�‘�•���’�‘�Ž�Œ�— 

U kasnijoj verziji dodane su boje, pa je svaka vrsta polja dobila i svoju boju pri 
�‹�•�’�‹�•�—�����’�Ž�ƒ�˜�ƒ���œ�ƒ���÷�•�‘�”�‡�ò�á���…�”�˜�‡�•�ƒ���œ�ƒ���’�‘�‰�‘�¯�‡�•�‹���—�•�‹�æ�–�‡�•�‹���„�”�‘�†�� 
 
Kao drugi korak trebalo je defi�•�‹�”�ƒ�–�‹�� �•�ƒ�•�‘�� �•�‡�� �’�‘�•�–�ƒ�˜�Ž�Œ�ƒ�Œ�—�� �„�”�‘�†�‘�˜�‹�ä�� ���‰�”�ƒ�«�� �•�‘���‡��
�„�‹�”�ƒ�–�‹���‹�Ž�‹���†�ƒ���•�—���”�ƒ�«�—�•�ƒ�Ž�‘���ƒ�—�–�‘�•�ƒ�–�•�•�‹���”�ƒ�œ�•�Œ�‡�•�–�‹���„�”�‘�†�‘�˜�‡�á���‹�Ž�‹���†�ƒ���‹�Š���‘�•���•�ƒ�•���”�—�«�•�‘��
postavi. Sve se svodi na odabir koordinata prvog polja broda i smjera po 
�•�‘�Œ�‡�•�—���©�‡���‘�•�–�ƒ�–�ƒ�•���’�‘�Ž�Œ�ƒ���„�‹�–�‹���•�•�Œ�‡�æ�–�‡�•�‘�ä�����‹�Ž�‘���Œ�‡���•�—���•�‘���•�ƒ�•jestiti mnogo pravila: 
�„�”�‘�†�� �•�‡���•�•�‹�Œ�‡���‹�œ�Ž�ƒ�œ�‹�–�‹�� �‹�œ���‘�•�˜�‹�”�ƒ���÷�’�Ž�‘�«�‡�ò�á���„�”�‘�†���•�‡���•�•�‹�Œ�‡���†�‘�†�‹�”�‹�˜�ƒ�–�‹�� �†�”�—�‰�‹���„�”�‘�†���–�‡��
brod ne smije dodirivati/prolaziti kroz nijedno polje koje dodiruje neki drugi 
�„�”�‘�†�ä�����˜�ƒ���’�”�ƒ�˜�‹�Ž�ƒ���‘�•�–�˜�ƒ�”�‡�•�ƒ���•�—���•�ƒ�‘���ˆ�—�•�•�…�‹�Œ�‡���•�‘�Œ�‡���˜�”�ƒ�©�ƒ�Œ�—���˜�”�‹�Œ�‡�†�•�‘�•�–�‹���–�‹�’�ƒ �÷�„�‘�‘�Ž�ò��
temeljem toga jesu li svi uvjeti zadovoljeni. 
 
���‘�•�‘�©�—�� �ˆ�—�•�•�…�‹�Œ�‡�� �•�� �†�˜�‹�Œ�‡��for petlje ispisuju se polja �� svako sa svojim 
�‘�†�‰�‘�˜�ƒ�”�ƒ�Œ�—�©�‹�•���œ�•�ƒ�•�‘�•���‹���„�‘�Œ�‘�•�ä�����˜�ƒ���ˆ�—�•�•�…�‹�Œ�ƒ���’�‘�œ�‹�˜�ƒ���•�‡���’�”�‹�Œ�‡���•�˜�ƒ�•�‘�‰���•�Ž�Œ�‡�†�‡�©�‡�‰��
poteza. 
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���•�’�‹�•���’�”�ƒ�œ�•�‡���÷�’�Ž�‘�«�‡�ò���‹�œ�‰�Ž�‡�†�ƒ���‘�˜�ƒ�•�‘�ã 
 

 
Slika �„�”�ä���w�ã�����”�ƒ�œ�•�ƒ���÷�’�Ž�‘�«�ƒ�ò 

 
���œ�‰�Ž�‡�†���‹�‰�”�ƒ�«�‡�˜�‡���’�Ž�‘�«�‡���–�‹�Œ�‡�•�‘�•���‹�‰�”�‡���‹�œ�‰�Ž�‡�†�ƒ���‘�˜�ƒ�•�‘�ã 
 

 
���Ž�‹�•�ƒ���„�”�ä���x�ã�����‰�”�ƒ�«�‡�˜�ƒ���’�Ž�‘�«�ƒ 
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���œ�‰�Ž�‡�†���•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�•�•�‡���’�Ž�‘�«�‡���–�‹�Œ�‡�•�‘�•���‹�‰�”�‡���‹�œ�‰�Ž�‡�†�ƒ���‘�˜�ƒ�•�‘�ã 
 

 
���Ž�‹�•�ƒ���„�”�ä���y�ã�����‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�•�•�ƒ���’�Ž�‘�«�ƒ 

 
���ƒ�•�‘�•�� �—�•�’�Œ�‡�æ�•�‘�‰�� �‘�•�–�˜�ƒ�”�‡�•�Œ�ƒ�� �‹�•�’�‹�•�ƒ�� �’�‘�Ž�Œ�ƒ�á�� �–�”�‡�„�ƒ�Ž�‘�� �Œ�‡ definirati potez. Potez je 
�˜�‡�Ž�‹�•�ƒ�� �ˆ�—�•�•�…�‹�Œ�ƒ�� �•�‘�Œ�ƒ�� �‘�•�‘�‰�—�©�ƒ�˜�ƒ�� �‹�Ž�‹�� �‹�‰�”�ƒ�«�—�� �‹�Ž�‹�� �”�ƒ�«�—�•�ƒ�Ž�—�� �†�ƒ�� �’�‘�‰�‘�†�‹�� �•�‘�‘�”�†�‹�•�ƒ�–�—�ä��
���•�‘�� �‹�‰�”�ƒ�� �’�”�˜�‹�� �’�‘�–�‡�œ���—�� �’�”�ƒ�˜�‹�Ž�—���„�‹�”�ƒ�� �”�ƒ�«�—�•�ƒ�Ž�‘�á�� �‘�•�‹�•�� �•�ƒ�� �•�ƒ�Œ�–�‡���‘�Œ�� �”�ƒ�œ�‹�•�‹�� �‹�‰�”�‡�� �•�ƒ�†�ƒ��
�”�ƒ�«�—�•�ƒ�Ž�‘�� �—�˜�‹�Œ�‡�•�� �‹�‰�”�ƒ�� �’�”�˜�‘�ä�� ���”�‹�«�ƒ�� �•�� �‹�‰�”�ƒ�«�‡�•�� �Œ�‡�� �Œ�‡�†�•�‘�•�–�ƒ�˜�•�ƒ�á�� �‹�‰�”�ƒ�«�� �—�’�‹�æ�‡��
(�„�”�‘�Œ�«�ƒ�•�‡�����•�‘�‘�”�†�‹�•�ƒ�–�‡���•�‘�Œ�‡�����‡�Ž�‹���‰�ƒ�¯�ƒ�–�‹�á���ƒ���’�‘�–�‘�•���•�‡���‹�•�’�‹�æ�‡���‘�†�‰�‘�˜�ƒ�”�ƒ�Œ�—�©�ƒ���’�‘�”�—�•�ƒ��
�ƒ�•�‘�� �Œ�‡�� �‹�‰�”�ƒ�«�� �’�‘�‰�‘�†�‹�‘�á�� �‘�†�•�‘�•�•�‘�� �’�”�‘�•�ƒ�æ�‹�‘�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�•�•�‹�� �„�”�‘�†�ä�� ���”�‘�„�Ž�‡�•�� �•�ƒ�•�–�ƒ�Œ�‡��
�•�‘�†���’�‘�–�‡�œ�ƒ���”�ƒ�«�—�•�ƒ�Ž�ƒ�ä 
 
Umjetna inteligencija  
 
���� �’�”�˜�‘�Œ�á�� �•�ƒ�Œ�’�”�‹�•�‹�–�‹�˜�•�‹�Œ�‘�Œ�� �˜�‡�”�œ�‹�Œ�‹�� �‹�‰�”�‡�á�� �”�ƒ�«�—�•�ƒ�Ž�‘�� �„�‹��tijekom svakog svog poteza 
�’�•�‡�—�†�‘�•�Ž�—�«�ƒ�Œ�•�‹�•�� �‘�†�ƒ�„�‹�”�‘�•�� �‘�†�”�‡�†�‹�Ž�‘�� �•�‘�‘�”�†�‹�•�ƒ�–�‡�� �•�‘�Œ�‡�� ���‡�Ž�‹�� �‰�ƒ�¯�ƒ�–�‹�ä�� ���‘�á�� �‘�˜�‘�� �Œ�‡��
�†�‘�˜�‡�Ž�‘���‹�‰�”�ƒ�«�ƒ���—���•�ƒ�†�•�‘�©�•�—���’�‘�œ�‹�…�‹�Œ�—���•�ƒ�†���•�˜�‘�Œ�‹�•���”�ƒ�«�—�•�ƒ�Ž�•�‹�•���•�—�’�ƒ�”�•�‹�•�‘�•�ä�����ƒ�‹�•�‡�á��
�•�ƒ�†�ƒ�� �‹�‰�”�ƒ�«�� �’�‘�‰�‘�†�‹�� �„�”�‘�†�á�� �‘�•�‹�•�� �ƒ�•�‘�� �Œ�‡�� �„�”�‘�†�� �‘�†�� �Œ�‡�†�•�‘�‰�ƒ�� �’�‘�Ž�Œ�ƒ�á�� �‹�‰�”�ƒ�«�� �œ�•�ƒ�� �†�ƒ�� �‹��
tijeko�•���•�Ž�Œ�‡�†�‡�©�‡�‰���’�‘�–�‡�œ�ƒ���–�”�‡�„�ƒ���•�ƒ�•�–�ƒ�˜�‹�–�‹���‰�ƒ�¯�ƒ�–�‹���•�‡�‰�†�Œ�‡���‘�•�‘���–�‘�‰���’�‘�‰�‘�–�•�ƒ���•�˜�‡���†�‘�•��
�•�‡�� �—�•�‹�æ�–�‹�� �„�”�‘�†�� �†�‘�� �•�”�ƒ�Œ�ƒ�ä�� ���ƒ�•�‘�¯�‡�”�á�� �•�ƒ�•�‘�•�� �—�•�‹�æ�–�‡�•�Œ�ƒ�� �„�”�‘�†�ƒ�á�� �‹�‰�”�ƒ�«�� �•�˜�ƒ�•�ƒ�•�‘�� �˜�‹�æ�‡��
�•�‡�©�‡�� �‰�ƒ�¯�ƒ�–�‹�� �—�� �’�‘�Ž�Œ�ƒ�� �•�‘�Œ�ƒ�� �†�‘�†�‹�”�—�Œ�—�� �—�•�‹�æ�–�‡�•�‹�� �„�”�‘�†�� �Œ�‡�”�� �’�”�ƒ�˜�‹�Ž�ƒ�� �‹�‰�”�‡�� �•�‡�� �†�‘�’�—�æ�–�ƒ�Œ�—��
doticanje brodova. Bilo je nu���•�‘�� �•�ƒ�—�«�‹�–�‹�� �”�ƒ�«�—�•�ƒ�Ž�‘�� �†�ƒ�� �’�ƒ�œ�‹�� �•�ƒ�� �‹�•�–�‘�ä�� ���ƒ�� �’�‘�«�‡�–�ƒ�•�á��
�”�ƒ�«�—�•�ƒ�Ž�‘���–�ƒ�•�‘�¯�‡�”���‹�•�ƒ���’�”�ƒ�œ�•�—���÷�’�Ž�‘�«�—�ò���•�ƒ���•�‘�Œ�‘�Œ���’�”�ƒ�–�‹���’�‘�‰�‘�–�•�‡���‹�‰�”�ƒ�«�‡�˜�‹�Š���„�”�‘�†�‘�˜�ƒ��
�� �–�‘�� �Œ�‡�� �Œ�‡�†�‹�•�ƒ�� �÷�’�Ž�‘�«�ƒ�ò�� �•�‘�Œ�ƒ�� �•�‡�� �—���‹�‰�”�‹�� �•�‡�� �‹�•�’�‹�•�—�Œ�‡�� �•�ƒ�� �œ�ƒ�•�Ž�‘�•�ä�� ���ƒ�«�—�•�ƒ�Ž�‘�� �Œ�‡�� �•�‘�‰�—�©�‡��
�’�‘�•�–�ƒ�˜�‹�–�‹���•�ƒ���–�”�‹���”�ƒ�œ�‹�•�‡���–�‡���‹�•�‡�ã 
 

1. ���ƒ�Œ�Ž�ƒ�•�æ�ƒ���”�ƒ�œ�‹�•�ƒ�â �”�ƒ�«�—�•�ƒ�Ž�‘���•�Ž�—�«�ƒ�Œ�•�‘���‰�ƒ�¯�ƒ���’�‘�Ž�Œ�ƒ�á���•�‡���”�‡�ƒ�‰�‹�”�ƒ���•�ƒ���’�‘�‰�‘�–�•�‡ 
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2. ���”�‡�†�•�Œ�ƒ���”�ƒ�œ�‹�•�ƒ�â���”�ƒ�«�—�•�ƒ�Ž�‘���–�”�ƒ���‹���’�‘�Ž�‘���ƒ�Œ���„�”�‘�†�ƒ���•�ƒ�•�‘�•���—�•�’�Œ�‡�æ�•�‘�‰���’�‘�‰�‘�–�•�ƒ 
3. ���ƒ�Œ�–�‡���ƒ���”�ƒ�œ�‹�•�ƒ�â���”�ƒ�«�—�•�ƒ�Ž�‘���‹�•�ƒ���u�r�¨���æ�ƒ�•�•�‡���†�ƒ���’�‘�‰�‘�†�‹���‹�‰�”�ƒ�«�‡�˜���„�”�‘�† 

 
���ƒ�«�—�•�ƒ�Ž�‘�� �•�ƒ�� �—�•�’�Œ�‡�æ�ƒ�•�� �’�‘�‰�‘�†�ƒ�•�� �•�ƒ�� �•�”�‡�†�•�Œ�‘�Œ�� �‹�� �–�‡�æ�•�‘�Œ�� �”�ƒ�œ�‹�•�‹�� �”�‡�ƒ�‰�‹�”�ƒ�� �’�”�˜�‘��
g�ƒ�¯�ƒ�•�Œ�‡�•�� �—�� �•�•�Œ�‡�”�—�� �÷�•�Œ�‡�˜�‡�”�ƒ�ò�� ���’�”�‡�•�ƒ�� �‰�‘�”�‡���� �—�� �‘�†�•�‘�•�—�� �•�ƒ�� �—�•�’�Œ�‡�æ�•�‘�� �’�‘�‰�‘�¯�‡�•�‘��
�’�‘�Ž�Œ�‡�ä�� ���ƒ�•�‘�•�� �–�‘�‰�ƒ�á�� �ƒ�•�‘�� �Œ�‡�� �‘�•�–�˜�ƒ�”�‡�•�� �’�”�‘�•�ƒ�æ�ƒ�Œ�á�� �•�ƒ�•�–�ƒ�˜�Ž�Œ�ƒ�� �‰�ƒ�¯�ƒ�•�Œ�‡�•�� �—�� �•�•�Œ�‡�”�—��
�÷�Œ�—�‰�ƒ�ò�� ���’�”�‡�•�ƒ�� �†�‘�Ž�Œ�‡���á�� �œ�ƒ�–�‹�•�� �Ž�‹�Œ�‡�˜�‘�� �‹�� �•�‘�•�ƒ�«�•�‘�á�� �—�� �•�Ž�—�«�ƒ�Œ�—�� �†�ƒ�� �•�—�� �•�˜�‹�� �’�‘�‰�‘�†�…�‹��
�’�”�‘�•�ƒ�æ�ƒ�Œ�‹�á�� �‰�ƒ�¯�ƒ�� �†�‡�•�•�‘�ä�� ���•�‘�� �Œ�‡�� �‘�•�–�˜�ƒ�”�‡�•���’�‘�‰�‘�†�ƒ�•�á�� �‹�� �•�Ž�Œ�‡�†�‡�©�‹�� �©�‡�� �’�‘�–�‡�œ�� �‰�ƒ�¯�ƒ�–�‹�� �—��
�‹�•�–�‘�•���•�•�Œ�‡�”�—�����Œ�‡�”�� �Œ�‡���–�‘�� �‘�«�‹�–�‘���•�•�Œ�‡�”�� �—���•�‘�Œ�‡�•�—���Œ�‡���’�‘�•�–�ƒ�˜�Ž�Œ�‡�•���„�”�‘�†���ä�����—���•�‡���•�–�˜�ƒ�”�ƒ��
�’�”�‘�„�Ž�‡�•�ã�� �æ�–�‘�� �ƒ�•�‘�� �Œ�‡�� �”�ƒ�«�—�•�ƒ�Ž�‘�� �’�‘�«�‡�Ž�‘�� �‰�ƒ�¯�ƒ�–�‹�� �„�”�‘�†�� �•�ƒ�� �•�”�‡�†�‹�•�‹�ë�� ���‘�� �œ�•�ƒ�«�‹�� �†�ƒ�� �©�‡��
�•�ƒ�†�ƒ���‰�ƒ�¯�ƒ�•�Œ�‡�•���†�‘�¯�‡���†�‘���’�”�˜�‘�‰���’�”�ƒ�œ�•�‘�‰���’�‘�Ž�Œ�ƒ�������†�‘���•�”�ƒ�Œ�ƒ���„�”�‘�†�ƒ���’�‘�•�‹�•liti da ga je 
�—�•�‹�æ�–�‹�Ž�‘�ä�����ƒ�–�‘���Œ�‡���„�‹�Ž�‘���•�—���•�‘���—�˜�‡�•�–�‹���’�”�‘�˜�Œ�‡�”�—���Œ�‡���Ž�‹���„�”�‘�†���—�•�‹�æ�–�‡�•�����Œ�‡�•�—���Ž�‹���•�‡����-�‹�©�‹���•�ƒ�‘��
�‘�œ�•�ƒ�•�‡�� �’�‘�‰�‘�¯�‡�•�‹�Š�� �’�‘�Ž�Œ�ƒ�� �—�� �”�ƒ�«�—�•�ƒ�Ž�‘�˜�‘�Œ�� �÷�•�‡�˜�‹�†�Ž�Œ�‹�˜�‘�Œ�� �’�Ž�‘�«�‹�ò�� �•�‡�’�”�‹�Œ�ƒ�–�‡�Ž�Œ�•�•�‹�Š��
�„�”�‘�†�‘�˜�ƒ�� �’�”�‡�–�˜�‘�”�‹�Ž�‹�� �—�� �„�”�‘�Œ�‡�˜�‡�� �•�ƒ�‘�� �‘�œ�•�ƒ�•�‡�� �˜�‡�Ž�‹�«�‹�•�‡�� �’�‘�–�‘�’�Ž�Œ�‡�•�‘�‰�� �„�”�‘�†�ƒ�� �‹�Ž�‹�� �•�‡�á��
odnosno �‹�Ž�‹�� �„�”�‘�†�� �•�‹�Œ�‡�� �’�‘�–�‘�’�Ž�Œ�‡�•���ä�� ���ƒ�•�‘�¯�‡�”�� �•�—���•�‘�� �Œ�‡�� �„�‹�Ž�‘�� �—�˜�‡�•�–�‹�� �˜�ƒ�”�‹�Œ�ƒ�„�Ž�—�� �•�‘�Œ�ƒ��
�’�”�ƒ�–�‹�� �•�‘�Œ�‡�� �Œ�‡�� �’�‘�Ž�Œ�‡�� �”�ƒ�«�—�•�ƒ�Ž�‘�� �’�”�˜�‘�� �’�‘�‰�‘�†�‹�Ž�‘�� �–�‡�� �•�‡�� �—�� �–�‘�� �’�‘�Ž�Œ�‡�� �˜�”�ƒ�–�‹�–�‹�� �‹�� �•�ƒ�•�–�ƒ�˜�‹�–�‹��
�‰�ƒ�¯�ƒ�–�‹���—���•�—�’�”�‘�–�•�‘�•���•�•�Œ�‡�”�—�ä�����”�‘�œ���‘�˜�—���Ž�‘�‰�‹�•�—���‘�•�–�˜�ƒ�”�‹�Ž�ƒ���•�‡���—�•�Œ�‡�–�•�ƒ���‹�•�–�‡�Ž�‹�‰�‡�•�…�‹�Œ�ƒ��
�—���‘�˜�‘�Œ���‹�‰�”�‹���‹���”�ƒ�«�—�•�ƒ�Ž�‘���œ�•�ƒ���•�ƒ�•�‘���‰�ƒ�¯�ƒ�–�‹���‹���—�•�‹�æ�–�‹�–�‹���‹�‰�”�ƒ�«�‡�˜���„�”�‘�†�ä 
 
���‘�†���‹�‰�”�‡���œ�ƒ���†�˜�ƒ���‹�‰�”�ƒ�«�ƒ 
 
���� �•�‘�†�—���‹�‰�”�‡���œ�ƒ���†�˜�ƒ�� �‹�‰�”�ƒ�«�ƒ���•�ƒ�‰�Ž�ƒ�•�ƒ�•�� �Œ�‡���’�”�‡�„�ƒ�«�‡�•���•�� �Ž�‘�‰�‹�•�‡���‹�‰�”�‡���•�ƒ���–�ƒ�Œ�•�‘�•�–���’�‘�Ž�Œ�ƒ�ä��
���‰�”�ƒ�«�‹�� �’�”�˜�‘�� �—�•�‡�•�—�� �•�˜�‘�Œ�ƒ�� �‹�•�‡�•�ƒ�á�� �–�ƒ�•�‘�� �†�ƒ�� �•�‡�� �”�ƒ�«�—�•�ƒ�Ž�‘�� �‹�•�‡�•�‘�•�� �‘�„�”�ƒ�©�ƒ�� �•�˜�ƒ�•�‘�•��
�‹�‰�”�ƒ�«�—�ä�����˜�‘�� �Œ�‡���„�‹�–�•�‘�á���Œ�‡�”�� �Œ�‡���œ�ƒ���’�”�‹�˜�ƒ�–�•�‘�•�–���’�‘�Ž�Œ�ƒ���•�—���•�‘���†�ƒ���•�‡���œ�•�ƒ���•�ƒ�†�ƒ���•�‘�Œ�‹���‹�‰�”�ƒ�«��
�•�•�‹�Œ�‡���‰�Ž�‡�†�ƒ�–�‹���•�‘�•�œ�‘�Ž�—���•�ƒ���•�‘�Œ�‘�Œ���Œ�‡���‹�•�’�‹�•�ƒ�•�ƒ���‹�‰�”�ƒ�ä�����ƒ���”�ƒ�œ�Ž�‹�•�—���‘�†���•�ƒ�«�‹�•�ƒ���‹�‰�”�‡���’�”�‘�–�‹�˜��
�”�ƒ�«�—�•�ƒ�Ž�ƒ�á�� �‹�‰�”�ƒ�«�‹�� �•�˜�‘�Œ�—�� �˜�Ž�ƒ�•�–�‹�–�—�� �’�Ž�‘�«�—�� �˜�‹�†�‡�� �•�ƒ�•�‘�� �•�ƒ�†�ƒ�� �’�‘�•�–�ƒ�˜�Ž�Œ�ƒ�Œ�—�� �„�”�‘�†�‘�˜�‡�ä��
���‹�Œ�‡�•�‘�•�� �•�˜�ƒ�•�‘�‰�� �’�‘�–�‡�œ�ƒ�� �—�’�‹�–�ƒ�•�‹�� �•�—�� ���‡�Ž�‡�� �Ž�‹�� �’�‘�‰�Ž�‡�†�ƒ�–�‹�� �•�˜�‘�Œ�—�� �’�Ž�‘�«�—��i tako je 
�‘�•�‹�‰�—�”�ƒ�•�‘���†�ƒ���•�‡���’�‘�Ž�Œ�‡���•�˜�ƒ�•�‘�‰�ƒ���‹�‰�”�ƒ�«�ƒ���‹�•�’�‹�•�—�Œ�‡���•�ƒ�•�‘���‘�•�†�ƒ���•�ƒ�†�ƒ���‘�•���–�‘�����‡�Ž�‹���‹���•�ƒ�†�ƒ��
�Œ�‡�� �•�‹�‰�—�”�ƒ�•�� �†�ƒ�� �•�—�‹�‰�”�ƒ�«�� �•�‡�� �‰�Ž�‡�†�ƒ�� �—�� �•�‘�•�œ�‘�Ž�—�ä�� ���ƒ�•�‘�¯�‡�”�á�� �‡�•�”�ƒ�•�� �•�‡�� �•�ƒ�•�‘�•�� �•�˜�ƒ�•�‘�‰�ƒ��
�’�‘�–�‡�œ�ƒ�� �‘�•�˜�Œ�‡���ƒ�˜�ƒ�á�� �–�ƒ�•�‘�� �†�ƒ�� �•�ƒ�˜�� �’�”�‹�Œ�ƒ�æ�•�Œ�‹�� �•�ƒ�†�”���ƒ�Œ�� �•�–�ƒ�Ž�•�‘�� �•�‡�•�–�ƒ�Œ�‡�� ���•�‹�Œ�‡�� �•�Ž�—�«�ƒ�Œ�� �—��
modu igre proti�˜�� �”�ƒ�«�—�•�ƒ�Ž�ƒ�� �•�ƒ�†�ƒ�� �‹�‰�”�ƒ�«�� �•�‘���‡�� �•�ƒ�� �•�‘�•�œ�‘�Ž�‹�� �‰�Ž�‡�†�ƒ�–�‹�� �’�‘�˜�‹�Œ�‡�•�–�� �‹�‰�”�‡���ä��
��‡�†�‹�•�‘�� �•�—�� �„�‘�†�‘�˜�‹�� �˜�‹�†�Ž�Œ�‹�˜�‹�� �•�˜�‹�•�ƒ�ä�� ���ƒ�•�‘�� �Œ�‡�� �‘�•�‘�‰�—�©�‡�•�‘�� �†�‹�•�•�”�‡�–�•�‘�� �’�‘�•�–�ƒ�˜�Ž�Œ�ƒ�•�Œ�‡��
�„�”�‘�†�‘�˜�ƒ���•�˜�ƒ�•�‘�•�‡���‹�‰�”�ƒ�«�—�á���•�ƒ�‘���‹���’�”�‡�‰�Ž�‡�†���˜�Ž�ƒ�•�–�‹�–�‹�Š���’�Ž�‘�«�ƒ�ä 
 
���ƒ�•�Ž�Œ�—�«�ƒ�• 
 
Umjetna inteligencija u videoigrama nije manifestirana samo u 
�˜�‹�•�‘�•�‘�„�—�†���‡�–�•�‹�•���’�”�‘�Œ�‡�•�–�‹�•�ƒ�ä�����•�ƒ�–�”�ƒ�•���†�ƒ���Œ�‡���‹�œ�”�ƒ�†�ƒ���˜�‹�†�‡�‘�‹�‰�”�‡���—���’�”�‘�‰�”�ƒ�•�•�•�‘�•��
�Œ�‡�œ�‹�•�—�� �Œ�‡�†�ƒ�•�� �‘�†�� �•�ƒ�Œ�„�‘�Ž�Œ�‹�Š�� �•�ƒ�«�‹�•�ƒ�� �†�ƒ�� �•�‡�� �•�� �–�‹�•�� �’�”�‘�‰�”�ƒ�•�•�•�‹�•�� �Œ�‡�œ�‹�•�‘�•�� �„�‘�Ž�Œ�‡��
upoznamo. Analiziranje vlastitih misli pri nekoj igri te zapisivanje te logike u 
�‘�„�Ž�‹�•�—���’�”�‘�‰�”�ƒ�•�•�•�‘�‰�� �•�‘�†�ƒ�� �•�‘�Œ�‹�� �©�‡�� �÷�—�’�—�–�‹�–�‹�ò�� �”�ƒ�«�—�•�ƒ�‘�� �•�ƒ�•�‘�� �†�ƒ�� �”�ƒ�œ�•�‹�æ�Ž�Œ�ƒ�� �–�‹�Œ�‡�•�‘�•��
�‹�‰�”�‡���˜�”�Ž�‘���Œ�‡���œ�ƒ�•�‹�•�Ž�Œ�‹�˜���’�”�‘�…�‡�•���‹���•�˜�ƒ�•�‹���–�”�‡�•�—�–�ƒ�•���’�‹�•�ƒ�•�Œ�ƒ���‹�‰�”�‡���÷���‘�–�ƒ�’�ƒ�•�Œ�‡���„�”�‘�†�‘�˜�ƒ�ò��
mi je bio izuzetno zanimljiv. Vjerujem da ovakvi primjeri mogu studentima 
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�’�‘�•�‘�©�‹�� �†�ƒ�� �•�ƒ�—�«�‡�� �’�”�‘�‰�”�ƒ�•�‹�”�ƒ�–�‹�á�� �ƒ�Ž�‹�� �‹�� �•�ƒ�‘�� �•�‘�–�‹�˜�ƒ�…�‹�Œ�ƒ�� �œ�ƒ�� �—�Ž�ƒ�œ�ƒ�•�� �—�� �•�˜�‹�Œ�‡�–�� �”�ƒ�œ�˜�‘�Œ�ƒ��
videoigara. 
 

Reference 
 

[1]  Construct 3 [Na Internetu] Dostupno na: https://www.construct.net/en 
[Pristupano 17.9.2019.] 

[2]  Unity [Na Internetu] Dostupno na: https://unity.com/ [Pr istupano 
17.9.2019.] 

[3]  Battleship (puzzle) [Na Internetu] Dostupno na: 
https://en.wikipedia.org/wiki/Battleship_(puzzle)  [Pristupano 
17.9.2019.] 

 




