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Part I Course Overview  

 

Course Title: AI Game Programming 

Course Code: CS4386 

Course Duration: One semester  

Credit Units: 3 

Level: B4 

Proposed Area: 
(for GE courses only) 

  Arts and Humanities 

  Study of Societies, Social and Business Organisations 

  Science and Technology 

Medium of 
Instruction:  English 

Medium of 
Assessment: English 

Prerequisites: 
(Course Code and Title) 

 

CS2310 Computer Programming or 

CS2311 Computer Programming or 

CS2312 Problem Solving and Programming or 

CS2313 Computer Programming or equivalent 

Precursors: 
(Course Code and Title) Nil 

Equivalent Courses: 
(Course Code and Title) Nil 

Exclusive Courses: 
(Course Code and Title) Nil 



  
Part II Course Details  

 
1. Abstract  

 

This aim of this course is to provide in-depth coverage of Game AI, which is a collection of AI 

techniques relevant to computer games, and its applications to modern computer game programming.  

The main objective is to ensure students have a firm and clear understanding of the common AI 

techniques that are applicable to computer game development.  In particular, a main emphasis of this 

course is to equip students with hands-on practical on Game AI when students design and develop 

advanced computer games, including Internet web-based multi-player games. 

 

 
2. Course Intended Learning Outcomes (CILOs) 
 (CILOs state what the student is expected to be able to do at the end of the course according to a given standard of 

performance.) 

 
No. CILOs# Weighting* 

(if 

applicable) 

Discovery-enriched 

curriculum related 

learning outcomes 

(please tick where 

appropriate) 

A1 A2 A3 

1. Identify, explore and describe the key technologies and 

development environments of game programming. 

 

15% 
   

2. Demonstrate working knowledge of common Game AI. 

 

20%    

3. Adopt and implement different Game AI in computer 

games. 

 

25% 
   

4. Compare different Game AI and justify their applications 

under different scenarios. 

 

25% 
   

5. Develop comprehensive and robust computer games with 

sophisticated Game AI. 

 

15% 
   

* If weighting is assigned to CILOs, they should add up to 100%. 100%    

# Please specify the alignment of CILOs to the Gateway Education Programme Intended Learning outcomes 
(PILOs) in Section A of Annex.  
 
A1: Attitude  

Develop an attitude of discovery/innovation/creativity, as demonstrated by students possessing a strong 
sense of curiosity, asking questions actively, challenging assumptions or engaging in inquiry together with 
teachers. 

A2: Ability 
Develop the ability/skill needed to discover/innovate/create, as demonstrated by students possessing 
critical thinking skills to assess ideas, acquiring research skills, synthesizing knowledge across disciplines 
or applying academic knowledge to self-life problems. 

A3: Accomplishments 
Demonstrate accomplishment of discovery/innovation/creativity through producing /constructing creative 
works/new artefacts, effective solutions to real-life problems or new processes. 

 



  
 

3. Teaching and Learning Activities (TLAs) 
(TLAs designed to facilitate students’ achievement of the CILOs.) 

 

Teaching pattern: 

Suggested lecture/laboratory mix:  2 hrs. lecture; 1 hr. tutorial. 

 
TLA Brief Description  CILO No. Hours/week (if 

applicable)  

1 2 3 4 5  

Lecture Concept and general knowledge of 

Game AI and game programming 

are explained and discussed. 

 

      

Tutorial Designed cases/questions are 

discussed with students so that the 

taught material could be recalled 

and applied. 

 

Open-ended questions will be 

presented that encourage students 

to exercise critical thinking on a 

designed problem and pursue its 

solution. 

 

Students will have hand-on 

practices on Game AI and game 

programming to deepen their 

understanding on the related 

subjects. 

 

      

Assignment Students are required to develop a 

computer game.  Students will be 

encouraged to discover the Game 

AI used in computer games and 

develop their own application for 

their game. 

 

      

 

 

4.  Assessment Tasks/Activities (ATs) 
(ATs are designed to assess how well the students achieve the CILOs.) 

 

Assessment Tasks/Activities CILO No. Weighting*  Remarks 

1 2 3 4 5 

Continuous Assessment: 50% 

Assignment      35%  

Quiz      15%  

Examination^: 50% (duration: 2 hours) 
* The weightings should add up to 100%. 100%  

 
^ For a student to pass the course, at least 30% of the maximum mark for the examination must be 

obtained. 
 

This is a CEF approved course, students who want to apply for CEF claims must achieve at least 

70% minimum attendance and obtain at least 50% passing mark for the assessment of the course.
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5. Assessment Rubrics   

(Grading of student achievements is based on student performance in assessment tasks/activities with the following rubrics.) 

Assessment Task Criterion  Excellent 

(A+, A, A-) 

Good  

(B+, B, B-) 

Fair 

(C+, C, C-) 

Marginal 

(D) 

Failure 

(F) 

1. Assignment 

 

1.1  ABILITY to discover the technologies/approaches in 

Game AI 

 

High Significant Moderate Basic Not even reaching 

marginal levels 

1.2  ABILITY to provide quality evaluation on Game AI High Significant Moderate Basic Not even reaching 

marginal levels 

2. Programming 

Assignment 

2.1  ABILITY to demonstrate working knowledge of 

Game AI 

 

High Significant Moderate Basic Not even reaching 

marginal levels 

2.2  ABILITY to implement appropriate Game AI and 

provide justification on their choice 

High Significant Moderate Basic Not even reaching 

marginal levels 

2.3  ABILITY to write comprehensive and robust code High Significant Moderate Basic Not even reaching 

marginal levels 

2.4  ABILITY to design game with high quality Game AI 

 

High Significant Moderate Basic Not even reaching 

marginal levels 

3. Quiz/Exam 3.1  ABILITY to describe and identify the characteristics 

and application of various Game AI 

High Significant Moderate Basic Not even reaching 

marginal levels 

3.2  ABILITY to demonstrate working knowledge of 

common Game AI 

 

High Significant Moderate Basic Not even reaching 

marginal levels 

3.3  ABILITY to provide quality evaluation on various 

Game AI 

 

High Significant Moderate Basic Not even reaching 

marginal levels 
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Part III  Other Information (more details can be provided separately in the teaching plan) 

 
1.  Keyword Syllabus 

(An indication of the key topics of the course.) 

 

Path finding and navigation systems.  Pattern matching.  Intelligent group movement, tactics, and 

planning.  Applying action planning into games.  Adaptive games.  Interactive strategy, First-Person 

Shooter (FPS), team-based Real Time Strategy (RTS), and turn-based games.  Tactical reasoning.  

Artificial life.  Machine scripting language for game designers.  Player modelling.  Simulation games.  

Learning. 

 
Syllabus 
 
1. Overview of Game AI 

Overview of basic AI techniques and algorithms such as A* path finding/navigation, fuzzy logic, 

artificial neural networks, genetic algorithms, natural language processing, etc. 

 

2. Overview of state-of-the-art game engines 

Overview of 2D and 3D game engines.  FPS/RTS game engines, such as Doom, Half-Life, Quake, 

Unreal, etc. 

 

3. First Person Shooter games 

Strategy, tactical, coordinated movement.  Cooperation.  Scripted and emergent behaviour.  

Collision detection.  Finite State Machines (FSMs).  Goals.  Runtime spatial analysis.  Character 

behaviour.  Coordinated behaviour.  AI teammates.  Goal-oriented action planning.  Hierarchical 

planning.  Terrain reasoning.  Bot navigation. 

 

4. Real Time Strategy games 

Wall building.  Qualitative terrain.  Random map generation.  Strategic decision-making with 

ANN/Influence maps, game trees, etc. 

 

 
2.  Reading List 

 

2.1  Compulsory Readings  
(Compulsory readings can include books, book chapters, or journal/magazine articles. There are also collections of 

e-books, e-journals available from the CityU Library.)   

 

 
2.2  Additional Readings  

(Additional references for students to learn to expand their knowledge about the subject.) 

 

1. A. Rollings and D. Morris (2004). Game Architecture and Design. New Riders. (ISBN-13: 

978-0-7357-1363-5) 

 

2. E. Adams and A. Rollings (2009). Fundamentals of Game Design. Prentice Hall. (ISBN: 

0-13-168747-6) 

 

3. M.E. Moore and J. Sward (2007). Introduction to the Game Industry. Prentice Hall. (ISBN: 

0-13-168743-3) 


