Embedded AI Assignment
Due 11/11/2019

Purpose: 

To gain familiarity with working with software, hardware and languages other than unity and c# and show how AI and ML principles can be applied more broadly.  To critically examine your own research and implementation strategies and enable you to see some ways you could improve them.  To reflect on the nature of human sensation and digital sensors - how can one influence/change the other, how are they similar/different, etc.

Description: 

In this assignment you will plan and attempt to implement the gathering of data from an external sensor and the analyzing of that data using an ML algorithm.  Sensation and gathering information, analyzing that data, then acting on the basis of that data are basic and essential properties of conscious and unconscious human and nonhuman life.  This assignment is to come up with an original idea for using digital sensors to gather data and ML algorithms to analyze this data and do something with it.  If you need some hardware ideas for this assignment you may use of of the following commercial peripheral devices: Kinect cameras, Wii Balance Boards, smart watches, smart TV’s, Arduino circuit boards, Zigbee wireless networks, Arduino sensors, Raspberry Pi sensors, and MBED devices.

Deliverables: 

A large part of this assignment (75%) is the plan, research, and reflection in your writing which should be done in a 4-7 page double spaced paper.  This paper should follow MLA standards for academic papers or the equivalent for a field you are more comfortable in.

Gather information from a peripheral device (such as a temperature sensor on a arduino board or video from a kinect camera) and do something with it either in unity (and at least plan something out for what could be done with ML) or directly with python and ML and some kind of remote storage for the data itself if necessary.  The elements I want to see connected in this project and that I will be looking for are 

EITHER: 
a) A peripheral device (excluding tablets and oculus standard hardware) such as an arduino sensor or touch motion camera collecting data then passing that data to unity, and unity passing that data to somewhere for storage and doing something with it, 
OR :
b) A peripheral device (excluding tablets and oculus standard hardware) sensing and passing data somewhere for storage and ML processing using python and some kind of external storage (a pc, aws, google cloud, etc), and that data being analyzed and some kind of graphical representation generated or other action triggered when conditions are met by the analyzed data.

A large part of this assignment (75%) is the plan, research, and reflection in your writing which should be done in a 4-7 page double spaced paper.  This paper should follow MLA standards for academic papers or the equivalent for a field you are more comfortable in.  In this paper you should explain any difficulties you encountered and how you attempted to overcome them, you should analyze your research methods and suggest some ways they could be improved, and you should suggest some plans for future development for a project along these lines. 


Grading criteria: 

I. Github repo: 25%
A. Clear README on a github repo explaining the setup for both hardware and software, the overall plan for the assignment, any libraries or APIs that are being used, etc.
B. Relevant background information placing project in broader context of importance in the README and any problems encountered and plans for future development
C. Multiple code check ins in the repo over time. 
II. Originality and background: 25%
A. Idea is original or at least an innovative improvement on something else
B. Idea and what inspired the idea 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. The working code is demoed in class and connects some external hardware or peripheral device to a program using ML in some way to analyze data. 
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 and Reflections: 25%
A. Code that is demoed is attributed appropriately when not original 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 short paper
C. Reflections on the nature of human sensation and digital sensors - how does one enhance the other, how are they similar/different, etc.
D. 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.

