
Boise State University
GIMM 400
TBD times

Instructor: 		Dr. Daniel Hampikian 	danielhampikian@boisestate.edu
Office Hours:		After class or by appointment

Course Goal and Description:  
This course focuses on three areas in game development and software development: AI, Networking, and immersive AR and VR environments with custom haptics and commercial peripherals.  We will be developing AI using python and tensorflow and the Unity Game engine, then extending this AI through networking and using custom haptics and commercial peripherals.  Alongside enabling you to learn some in demand and cutting edge industry skills in AI, data science, gaming, networking, peripherals and haptics development, and embedded microprocessor development; this course is intended to exercise and improve your philosophical reasoning abilities and your knowledge of your own cognitive capacities and limitations by providing opportunities to explore metaphysical and ethical implications of AI.

Course Learning Outcomes:
After successful completion of this course, students will be able to
1. Work in teams and to plan and implement a prototype multiplayer game using version control and planning software. 
2. Use their knowledge of C# and python by prototyping an individual game with AI in the Unity environment.
3. Understand the basics of AI and deep learning and gain experience in the python programing language.
4. Apply at least 5 useful design patterns and/or AI algorithms to the individual AI game.
5. Be able to summarize and explain the reason for using these design patterns and AI algorithms how the implementation works. 
6. Reflect on the comparative analysis of AI and human consciousness.
7. Understand the basics of networking and working with peripherals and embedded devices.

Materials/Texts:  

Required: 

1. Learn Unity ML-Agents – Fundamentals of Unity Machine Learning, Micheal Lanham
2. Hands-On Q-Learning with Python, Nazia Habib
	
Optional: 

1. Neural Networks in Unity, C# Programming for Windows 10, Abhishek Nandy, Manisha Biswas
2. Artificial Intelligence and Games by Georgios N. Yannakakis.



Course Requirements: 
· You must attend every class to complete the in class exercises.  Sometimes these will be written quizzes so that you get familiar with c#, networking, VR, AI, and python techniques and don’t over-rely on google knowing. Often this will be a philosophical essay following an in class discussion on a philosophical topic related to consciousness, memory, sense perception, reasoning, emotion, AI, VR, or networking.  Each class will begin and end with a timeboxed assignment designed to improve your abilities in reflecting, critical thinking, and coding.  A fair attempt at these with some working code will earn you a low B even if the assignment is not complete in the time frame.  I will check these off every day by looking at your code.  To get an A on these you must meet the specifications in the appropriate amount of time.  If you are late or leave early or absent, you will receive a 0 for that class.  Only documented medical excuses will be accepted as a reason to not be in class. 
· Every class I will expect you to come prepared with the readings for the week completed and an opinion and a question formulated about them.  I will call on at least one person at random for their opinion and question each class period, if you do not have this prepared you will receive a 0 for class participation.  
· There will be a research assignment where you will pick a topic to do some in depth research on using peer reviewed articles and books and then write a research paper.  MLA standard citations from at least three resources and MLA standard formatting is expected for these papers (double space, provide references to anything not your own, make sure those references are peer reviewed reputable sources not wikipedia-esque).  You will also be asked to demo some working code illustrating the topic of your choice and explain that code and the topic to your peers.
· The  final project is a networked group game that implements AI in some way learned in the class.  At the end of the semester we will demo all projects and your peers will have a chance to experience your work.

Grading information: 
· In class assignments completed in class and philosophical reflections kept track of in a single jupyter notebook and single utilities Unity project: 20%
· Each networking and AI group game milestone completed on time and completed final project: 20%
· Individual Assignments: 60% (choose 1 of the first two)
· Research and Code Demo Assignment (student choice)
· Peripherals and Embedded AI Assignment (student choice)
· Modify Unity ML-Agents Assignment (required)
· Utilities Assignment (required)
· Late assignments will not be accepted except for documented emergencies. 
· Attendance is mandatory.  You will get a 0 for the in class assignment if you are not present.  

Other Expectations: Please be respectful and considerate of your peers and other people’s points of view.  There will be a lot of discussion in this class so remember to be supportive and open minded at all times even when you have a different opinion.  When making your games, make sure that they are not offensive or derogatory to any groups or I will ask you to rework them.  I am always available for you to discuss any concerns or questions you have about the class, so please come to me if there is anything going on in the class that makes you feel uncomfortable that I can help to change.

Student Conduct and Academic Integrity:

In order to create a safe space for learning, I expect all of us (peer mentors, students and myself) to exhibit behavior that reflects Boise State’s Statement of Shared Values (http://deanofstudents.boisestate.edu/statement-of-shared-values/) and is characterized by 

	Academic Excellence	Caring 			Citizenship			Fairness 
	Respect 			Responsibility 		Trustworthiness 

In addition, students in this course are expected to uphold standards outlined in the Boise State University Student Code of Conduct (http://deanofstudents.boisestate.edu/student-code-of-conduct/).  Any work submitted by a student in this course for academic credit will be the student's own work. [Optional: For this course, collaboration is allowed in the following instances: group work in team assignments, using unity asset store for prototype resources, using stackoverflow or similiar sites for coding solutions WITH ATTRIBUTIONS!!! To the website and author of the solution.]  


Accommodations for students with disabilities:
Students with disabilities needing accommodations to fully participate in this class should contact the Educational Access Center (EAC). All accommodations must be approved through the EAC prior to being implemented.  To learn more about the accommodation process, visit the EAC’s website at https://eac.boisestate.edu/new-eac-students/.

Inclusivity Statement:  
We understand that students in this class represent a rich variety of backgrounds and perspectives. The GIMM program/department is committed to providing an atmosphere for learning that respects diversity. While working together to build this community we ask all members to:
· share their unique experiences, values and beliefs
· be open to the views of others 
· honor the uniqueness of their colleagues
· appreciate the opportunity that we have to learn from each other in this community
· value each other’s opinions and communicate in a civil manner
· keep confidential discussions that the community has of a personal (or professional) nature 
· use this opportunity together to discuss ways in which we can create an inclusive environment in this course and across the campus community 

Planning for Success:  Read the chapters and assigned reading we will be working on for each class before class for success, as well as coding exercises I assign that week.  Always come to class prepared with a laptop or a drive with your work on it ready to develop games.   Work on your milestones at least every other day for at least a couple hours, they take a lot of time and effort to complete but the reward is the ability to be a full fledged ai and networking game developer with profound philosophical reasoning abilities by the end of this course.  

Rough order of topics covered in this course (I’ll aim to cover one topic per class):
1. Acting.  
a. Predictable acting with a range of possible activities (project program a repeating loop of behaviors)
b. Adding in an element of unpredictability. (randomize this loop, make a game element in interacting with this element of randomness).  Does chance of a role in meaning?  Philosophical thoughts on chance and predictability and meaning. 
c. Project implement a type of action not given in state machine code for unity.
d. Acting beyond the digital world (vibrations to arduino motors and Alexa)
e. Syncing actions across a network
2. Sensing
a. Sensing in unity (project, implement a sense other than sight in unity).  
b. Automatic acting based on sensing
c. Sensing beyond the digital world (pulling video from cams, audio from apps, using arduino sensors and health sensors on smart watches).
d. Case studies: scientific and philosophical analysis of human vision and computer vision, human hearing and audio analysis.  
e. Syncing action based on sensation across a network
3. Thinking
a. Deciding among a range of actions which is the best (Free will, indeterminacy, value)
b. Human thinking - philosophical properties, essential analysis of things other than thought and thought itself.  The role of this kind of analysis in philosophy and science (pre-investigatory) 
c. Behavior trees as a form of thinking
d. Q learning algorithms
e. Categorizing things as good or bad and as what they are: deep neural nets, other forms of ML categorization and prediction.
f. Syncing sense based decisions amount alternatives based on value assessment across a network (conditions at least)
4. Remembering
a. Various types of memory internal to game (one thing has memory local to it)
b. Metaphor with books and human minds and memory and cpu using that memory
c. External database
d. Remembering from multiple sources (raspberry pi, arduino, and chip data dump)
e. Syncing some storage of value weights when making decisions for optimal performance across a network.
5. Predicting
a. ML algorithms for prediction, deep learning
b. Emotion (memory, prediction, value as a sensation?)
c. Fear and Desire (ways to model this in AI with rewards/punishments)
d. Q Deep Learning as adding neural nets for predictive power when the data set/branching factor is to immense. 
e. Case study: Alpha Go and Alpha Zero.
6. Communicating
a. What is another things memory of that kind of situation
b. Can we benefit if we team up.  New kind of value to model.
c. Empathic emotions.
d. More complex emotions about other agents - how to model the state if this thing is more greedy while this thing is more helpful
e. Networking (we are not bound by our local communication, neither are the machines, we can network with storage or with other machines directly) The data flow from chip to raspberry pi to memory dump.
f. The turing test and NLP.  Language.
7. Understanding
a. The level of the game AI (the game as a whole and what it knows) and the AI in the game.  
b. Are we the neurons in a vast consciousness we can’t comprehend?  
c. Searle Chinese room and assorted problems.
d. Deep q networks and understanding games (better than humans, or faking it?)
8. Consciousness
a. Philosophical theories of consciousness
b. Neurological information about consciousness
c. AI and consciousness
9. Creativity
a. Human creativity 
b. Computational creativity
c. Aesthetics
10. Morality
a. Theories of morality based on reasoning, suffering(consciousness)
b. Applications of morality to current issues surrounding AI both for humans and for the AI.

Milestones Overview (dates and criterion assigned on blackboard with more details): 

IMPORTANT: FOR EACH MILESTONE: ONLY THE CURRENT GROUP LEADER SHOULD SUBMIT THE REQUIREMENTS FOR ALL MEMBERS OF THE GROUP.  THE FIRST ENTRY IN THE COMMENTS OF YOUR SUBMISSION SHOULD BE YOUR GROUP NAME AND EACH TEAM MEMBERS FIRST AND LAST NAME.

· Milestone 1 is a written plan for an group AI game with multiplayer.  The first chapter from our textbook should be read, and a completed Trello board plan for your team networking multiplayer game with cards with subtasks assigned to each team member.  Repos should be setup and jupyter notebook and utilities game ready to go.
· Milestone 2 includes a 1 - 2 page written discussion of  your main game play task involving multiplayer for your group game. Explain the task and win/lose conditions if applicable to achieve optimal gameplayer experience. Explain your reasons for this task and these conditions in 1-2 paragraphs.  A progress report on the current assigned roles of each individual team member and how they are doing should be part of this write up and the new group leader in charge of progress reports should switch, let me know who it is switching to and from in your report.  The second chapter of your textbook should be read and research assignment started. 
· Milestone 3 is to have basic AI functionality and the basic networking infrastructure working for your team game.   The third chapter of your textbook should be read and research assignments completed.  At this point rotate all group members roles and responsibilities.  Everyone should have a chance to code a bit of the network and a bit of the AI that will be joining the network and everyone should have a chance to lead. This is so you experience working with someone else’s code, leading a team, explaining your own code to others, and everything else that goes along with this interpersonal activity.
· Milestone 4 is more polished network implementation in your team game.  Players should be able to enter the network environment at this point, and there should be an AI presence that is synced across all players local environments.  The graphics and win/lose condition if any need not be working but the network and AI functionality must be demonstrated at this point for full credit.  The fifth chapter of your textbook should be read and the second research assignment completed. Team members roles should be rotated a final time and new roles explained in the write up along with a progress report on how everyone did in their roles assigned at Milestone 3.
· Milestone 5 is the complete playable multiplayer team game with improvements based on feedback from the class.   All remaining chapters of your textbook should be read.
