Game Development: Artificial Intelligence
Steve Rabin (steve.rabin@gmail.com)
Overview
This class is the third in a series of game development courses designed to introduce students to commercial game development practices and techniques. It is assumed that students have a working knowledge of Windows programming practices in C++.
Class Resources on the Internet
This document, lectures, and other resources are available at the class website:

http://www.aiwisdom.com/uw/
In addition, an electronic mailing list is available for discussion and announcements. Students should already be on the list from the first class.
Attendance

It is required that students attend 80% of the classes (at least 8 of the 10 classes). Each week there will be an attendance sheet and it is the student’s responsibility to sign it.

Homework and Grading
Several homework projects will be assigned using the lecture material as a guide for the topic. Projects should be e-mailed directly to the instructor at steve.rabin@gmail.com. This e-mail account cannot accept “.exe” files, so please rename them “.ex_”. Make the subject of your turn in “[Project#] FirstName LastName”. For example, if Steve Rabin turned in project 3, it would have an e-mail subject line of:

[Project3] Steve Rabin
Please turn in all your code, assets, and an exe (renamed “.ex_”) with each project. Please note what you accomplished and any special directions for your project. Zip the project and you can optionally note how long the project took.

Due dates vary for each project. Only one late assignment (no more than 4 days) will be accepted (unless there is a reasonable excuse).
Passing is 80% completion. If need be, a curve will be used to insure a good distribution of final grades. Each project will have extra credit available and there will also be two extra credit projects. There will be no midterm or final.
References and Resources
The required class textbook is:

· “Artificial Intelligence for Games,” Ian Millington.

Recommended books:

· “AI Game Programming Wisdom 1, 2, 3, & 4” Edited by Steve Rabin.
· “Programming Game AI by Example,” Mat Buckland.
· “Artificial Intelligence,” Russell and Norvig.

· “Artificial Intelligence for Computer Games,” John Funge.
Course Projects

Homework 1: Game Design Doc (Due week 2)
MANDATORY
Project 1: State Machine Integration (Due week 4)
GRADE: 25%
Project 2: A* Pathfinding (Due week 6)
GRADE: 25%
Project 3: Terrain Analysis / Updated GDD (Due week 8)
GRADE: 25%
Project 4: Game Play Integration and Presentation (Due wk10)
GRADE: 25%
Project EC1: (Extra Credit) Flocking (Due week 10)
GRADE: +10%
Project EC2: (Extra Credit) Agent Awareness (Due week 10)
GRADE: +10%
Course Schedule
03/31: Overview of Game AI 
· Goals of game AI
· Overview of AI techniques
· Game Architecture
· Debugging AI and games
04/07: AI Architecture
· Advanced state machines
· Message passing
· Trigger Systems
· Smart Terrain
04/14: Movement
· Steering behaviors
· Obstacle avoidance
· PID controller
· Complex movement (jumping, doors, climbing, elevators)
04/21: Planned Movement
· Search spaces
· Search algorithms

· A*
04/28: Planned Movement
· A* Optimizations

· Hierarchical issues
· IDA*

· D*
· Floyd Warshall
05/05: Agents and Animation
· Sense/Think/Act cycle
· Cooperation
· Memory
· Mocap vs hand animation

· Selecting animations
05/12: Tactics and Terrain Analysis
· Influence maps
· Terrain analysis
· Planning
05/19: Learning
· Player modeling
· N-gram statistical tracking
· Decision trees
· Perceptrons
· Neural networks and genetic algorithms
05/26: Random Topics
· Gesture recognition
· Randomness
06/02: Presentations

· Student presentations based on projects
