Research Paper and Code Demo Project
Due 10/14/2019 

Purpose:

To give you and opportunity to research in more depth a topic within the scope of this course preferably relating to AI.  To improve your ability to research and think critically about a complex topic.  To expose you to the online repos, apis, and other repos and enable you to learn how to use these resources to further educate yourself beyond this class in a field you are passionate about. 

Description:

Propose a topic of your choosing that will be or has been covered in this class or in the reading materials to research in greater depth.  Write a 5-10 page (double spaced) research paper on that topic, and present some working code demoing your exploration of that topic. 

Your research paper should have a clear thesis.  This is an exploratory paper, but should still be well organized.  In this paper you must clearly state the topic you are going to explain throughout the rest of the paper.  After that, place that topic in a larger context of technological background so the reader can understand why this topic is important and its role in the current social and technological climate.  Finally explain any relevant philosophical or ethical issues that are implicated by this topic.  

After your introduction of the topic and the specific things (narrowing down the focus) about the topic you will be explaining that you discovered in your research, present your research in a clear and organized way to accomplish your stated thesis.  There should be a minimum of 5 sources and they should be referenced throughout the paper but without overly relying on quotation and paraphrasing, make sure you are throughout the majority of the paper explaining how you understand the topic in your own words.  Each source that you use should be, unless a very good argument can be made for an exception, a peer reviewed source from a reputable book publishing company or well respected academic research journal.  Wikipedia and websites without peer review or not acceptable for this paper as we are seeking information without bias that can be and has been checked for veracity by others using scientific methodology and critical analysis.  The paper must be 5-10 pages with MLA formatting, the rules for that can be found here:
https://style.mla.org/formatting-papers/

Example topics:

Example topics for your paper include but are not limited to the following (I encourage you to use these as inspiration and come up with your own topics, if you use one of these make sure and narrow it down to a small enough piece of the topic that it can be explained in a 5-10 page paper):

1. Networking basic concepts and setting up a dedicated server with Unity or Unreal.
2. Using extended haptics like using arduino, leap motion, beacons, or any device to create augmented reality and extended reality experiences.
3. Machine learning types, including strengths and weaknesses in application (supervised, unsupervised, reinforcement learning, etc).
4. Computational creativity (machines making creative music, painting, literature, game levels - you could pick one form of art to explore, explain, and demo)
5. Evolutionary algorithms in AI (pick an application of these algorithms to a specific form of technology to explore)
6. Testing games with automated AI agents or automation more broadly
7. AI and procedural level generation
8. Any AI algorithm, excluding state machines but including minimax, A*, Monte Carlo search, GOAP, etc.  If you pick this, you must show an implementation (the actual code) for how the algorithm works, not just the result so for example don’t just show the class a NavMeshAgent and say that it works using A*.
9. Unity’s ML Agents and potential uses beyond their github examples.
10. AI audio generation using GAN or some other neural network model

Deliverables:
1. A paper meeting the above specifications.
2. A quick 3-5 minute presentation in some format like google slides, power point, or prezi.
3. A demo of working code, must be able to show the code and show it working in class, does not have to be original code.

Grading criteria for the paper/presentation: 

I. Organization: 25%
A. Clear thesis stating exactly what you’ll be explaining throughout the paper
B. Relevant background information placing topic in broader context of importance
C. Clear plan and follow through for how your going to be explaining the topic 
II. Clarity and Originality: 25%
A. Topic is explained clearly in the researcher's own words, not overly reliant on quoting external material, not plagiarized (this will result in something between a zero for the class and expulsion from the university - when in doubt cite something, if you’re using your own words to explain someone else’s work, make sure you disclose that and what source you’re paraphrasing from).
B. Topic is explained thoroughly (in researcher’s own words).
C. Avenues for further research or application are proposed and explored, original philosophical implications are developed
III. Application: 25%
A. An example of the topic in action is explained and demoed in class. This code need not be original but it must work and you must be able to explain in broad terms how it works and cite the developer who wrote it, “I found it on stack exchange” is not sufficient citation for an academic college project presentation.
B. A presentation of the paper’s topic between 5-15 minutes is given with appropriate visual aids of central concepts
C. Questions from the teacher or the class are engaged with to the best of the presenter’s ability
IV. Research: 25%
A. Code that is demoed is attributed appropriately and able to be shown uncompiled (so try and get open source examples, bitbucket and github are good places to search for these, don’t just get an asset from the asset store and show us their prefabs)
B. Academic standard resources are used and cited appropriately throughout the paper
C. Any non-academic resources for research or code are cited and researched as far as who wrote the code, who is maintaining the code, who has used it successfully, what alternatives there are, its strengths and weaknesses, etc.

