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Objective
For my senior project I would like to use computer vision and a deep learning algorithm to recognize faces and classify facial emotions. To do this, I will train a neural net using my own data, that data being images, possibly video I would like to have a live video feed for  in real time.  

Preface	
I was introduced to machine learning from my internship and was motivated to learn more about it and do something with an artificial neural network. I realized how useful it is; while I was working on an algorithm, a co-worker was working on an implementation doing the same thing but applying a deep neural network instead. I found this fascinating and wanted to learn more about the capabilities and effectiveness of machine learning over traditional methods.

Machine learning is everywhere! Netflix and Spotify use it for collective intelligence; creating user profiles for finding better recommendations.  The postal service is another example of using machine learning. They use a deep learning algorithm to read the hand-written addresses on mail.  They collect thousands of data, train a neural network to recognize written characters.  A neural-network is only going to be as good as the training data you feed.

I find machine learning and computer vision to be fascinating and complex.  In addition, it is exploding right now!  There are many things I could have chosen when it comes to machine learning, so I narrowed it down to a few options.  Then I chose classifying facial expressions because I can gather a large data set quickly and potentially see this being used in many different fields.  My project is going to be combining computer vision and machine learning to classify various facial expressions, hopefully in real time through a video feed.  

Project Details
Neural networks are biological.  We are trying to mimic how the human brain learns.  The brain learns through experience over time.  The computer doesn’t have experiences, so that’s why we feed it data.  I’m going to learn how to setup a neural network, how I’m going to process the images, and how many input neurons, how many hidden layers I’m going to need (pooling layers, convulsion layers, etc.) and how many output neurons I need.  

My plan is to take videos of individuals in different situations.  I don’t want images to be similar, so I will get similar examples, but with different environmental aspects.  Once I have this setup, I’ll need to feed it a lot of data.  I’ll need to start training the neural network on how to recognize patterns in the data.  Once I show progression in accuracy then I will continue to feed it data until the improvements of the algorithm become miniscule. This may also involve tweaking the structure of the network.  Every step of the way I’ll be able to find the accuracy and confidence.  My end goal is to present a live demo, have anyone get in front of a camera, and have my network classify correctly.

Hope to Learn 
	I hope to learn an overall deeper understanding of machine learning and computer vision.  I feel like I know from a top level of what a neural network is: I know there is an input layer, an output layer, and can be numerous layers in between.  I want to learn what the most efficient combinations or amount of neuron layers are needed.  I don’t know much about TensorFlow, so I can’t wait to jump in.  I can easily collect the data and code, but it’s getting the neural network to work.  The right weight system, mathematics, and training is complex.  Any kind of improvement I will be satisfied, but if I get it to learn I will be able to learn so much more.  I will be able to learn the threshold for how accurate it classifies.  Overall, I know I will learn every step of the way. 



























Proposed Features & Grading Scale
Setting up environment: 35
Python - 3
TensorFlow - 20
· Cuda - 10
· Cudnn - 5
· Nvidia Drivers - 5
	Keras - 3
OpenCV - 5
Virtualenv/Pipenv - 2
Git repository - 2
Algorithm: 20
· Start with a working model from TensorFlow. - 5
· Retrain the model with my own data and see the results from the untouched model. Take note of accuracy and training rate. - 5
· Create my own model using Keras, based from knowledge gained from TensorFlow tutorial  - 10
Implementation: 33
Using best practices within Python - 3
Learn importance of different layers and order of layers - 10
Learn structure of neural network 
	Bias node/layer
Mathematical procedures/Numerical computations - 10
	Weight scale
	Back propagation
	Linear Regression
Calculating accuracy and confidence - 5
Improving these results with tweaking layer types and order. - 5
Gather data: 5
	Test and training data from a collection of volunteer students. - 5 
Testing: 20
Can classify binary emotions: neutral, not neutral. - 15
Can classify a few emotions: neutral, happy, sad, angry(?) - 5 
Additional Features: 10
Live video feed. - 5
Docker - 5
Total - 123
A - 110-123 points
B - 98-109 points
C - 86-97 points
D - 74-85 points
F - 0-73 points
