School of Computing and Information Science

Course Title: Machine Learning Techniques & Applications		Date: 10/30/2018

Course Number: CAP 5XXX

Number of Credits: 3
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	Catalog Description: Practical introduction to Machine Learning: tools for Supervised/Unsupervised Learning, Reinforcement Learning, Best Practices/Practical Applications, Cloud Deployment of ML models. For non-CS majors.

	Textbook: Hands-On Machine Learning with Scikit-Learn and TensorFlow: Concepts, Tools, and Techniques to Build Intelligent Systems, Aurélien Géron, O’Reilly Media, 2017

	References:


	Prerequisite Courses: None


	Corequisite Courses: None




Type:	Elective

Prerequisite Topics:
· Basic Statistics
· Basic Linear Algebra

Course Outcomes:
After completing this course, students will be able to:
1. Describe the fundamental concepts, methods, and models used in Machine Learning
2. Apply machine learning techniques to solve real world problems
3. Synthesize different learning techniques including neural network learning, statistical learning methods, reinforcement learning, and adaptive control
4. Apply supervised learning methods including generative/discriminative learning, parametric/non-parametric learning, and support vector machines
5. Apply unsupervised learning methods including clustering, dimensionality reduction, and kernel methods
6. Understand practical implications of Machine Learning such as bias/variance tradeoffs, model selection, regularization, error analysis and ablative analysis
7. Reflect on recent applications of machine learning, such as robotic control, data mining, autonomous navigation, bioinformatics, speech recognition, and text and web data processing

Outline:

	Topic
	Number of Lecture Hours (Total: 37.5 hours)
	Outcome

	Introduction to Machine Learning with Python
· Basic Intro to Python
· Statistics for Machine Learning
· Types of Machine Learning
· ML Challenges
	9
	O1

	Classification
· Binary Classifiers
· Performance Measures
· Multi-class, Multi-label, Multi-output Classification
· Support Vector Machines
	2.5
	O2, O3, O4, O7

	Regression
· Linear Regression
· Logistic Regression
	5
	O2, O3, O4

	Decision Trees, Random Forests, Ensemble Methods
· Intro to Decision Trees
· Voting Classifiers
· Random Forests
· Bagging/Boosting
	2.5
	O2, O4

	Practical ML and Dimensionality Reduction
· Curse of Dimensionality
· Approaches to Dimensionality Reduction
· PCA
· [bookmark: _GoBack]ML Implementation: Tips and Tricks
	2.5
	O5, O6, O7

	Artificial Neural Networks and Deep Learning
· Intro to ANN
· Training Deep Neural Nets
· Convolutional Neural Networks
· Recurrent Neural Networks
· Autoencoders
	9
	O2, O6, O7

	Reinforcement Learning
· Markov Chains
· Markov Decision Processes
· Value Iteration
· Policy Iteration
· Controlling a robot in a Grid World
	7
	O3, O7



