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1.0 Course Information

a) Catalog Listing  (click HERE for credit hour assignment guidance)
	Course title 
(100 characters)	
	Deep Learning for Vision

	Transcript title 
(30 Characters)
	Deep Learning for Vision

	Credit hours
	3

	Prerequisite(s)**
	Graduate standing in science or engineering, or permission of the instructor

	Co-requisite(s)
	



b) Terms(s) offered (check at least one)

	X
	Fall

	
	Spring

	
	Summer

	
	Other

	
	Offered biannually


If “Other” is checked, explain: 

c) Instructional Modes  (click HERE for guidance regarding credit hour assignment)
 
	
	Contact hours
	Maximum students/section

	Classroom  
	3
	 30

	Lab 
	
	

	Studio 
	
	

	Other (specify, i.e. online, workshop seminar, etc.)
	
	




2.0 Course Description (as it will appear in the bulletin)

This course will review neural networks and related theory in machine learning that is needed to understand how deep learning algorithms work. The course will include the latest algorithms that use deep learning to solve problems in computer vision and machine perception, and students will read recent papers on these systems. Students will implement and evaluate one or more of these systems and apply them to problems that match their interests. Students are expected to have taken multiple computer programming courses and to be comfortable with linear algebra and calculus. No prior background in machine learning or pattern recognition is required. 

3.0 Goals of the Course

3.1 To understand how deep learning algorithms work and how to train them.
3.2 To review recent state-of-the-art applications of deep learning to problems in 
computer vision and machine perception.
3.3 To gain experience using deep learning to solve problems in computer vision and machine perception.


4.0 Intended course learning outcomes and associated assessment methods 
Include as many course-specific outcomes as appropriate, one outcome and assessment method per row.  Click HERE for guidance on developing course learning outcomes and associated assessment techniques.

	Course Learning Outcome
	Assessment Method 

	4.1 Explain deep learning fundamentals and background material
	Homework; Midterm Quiz

	4.2 Critique papers in deep learning
	Presentations; Project

	4.3 Apply deep learning to problems in computer vision 
	Homework; Project




5.0 Topics (should be in outline format)

1. Mathematical background
1.1 Linear Algebra
1.2 Probability
2. Machine Learning Basics
2.1 Supervised vs. Unsupervised Learning
2.2 Classifiers
2.3 Performance Evaluation
3 Feed-forward Neural Networks
4 Regularization and Sparsity
5 Optimization for Training Deep Models
6 Convolutional Networks
7 Recurrent Networks
8 Auto-encoders
9 Generative Models
10 Transfer Learning
11 Current Limitations of Deep Learning
12 Applications
12.1 Object Recognition
12.2 Object Detection
12.3 Semantic Segmentation
12.4 Instance Segmentation
12.5 Object Tracking
12.6 Visual Question Answering
12.7 Perception for Robotics
12.8 Deep Reinforcement Learning


6.0 Possible Resources (should be in outline format)

6.1 Deep Learning. Ian Goodfellow, Yoshua Bengio, Aaron Courville, MIT Press.
	http://www.deeplearningbook.org/

6.2 Recent papers published in premier machine learning and computer vision 
publication venues

8.0 Administrative Information

a) Proposal and Approval

	Course proposed by
	Christopher Kanan

	Effective term
	Fall 2018

	
	

	Required approval
	Approval granted date

	Academic Unit Curriculum Committee
	10/20/15

	Department Chair/Director/Head
	10/20/15

	College Curriculum Committee
	3/6/18

	College Dean
	




b) Special designation for undergraduate courses  
The appropriate Appendix must be completed for each designation requested.

	Check 
	Optional Designations
	*** Approval date (by GEC, IWC or Honors)

	
	General Education
	

	
	Writing Intensive
	

	
	Honors
	




c) This outline is for a…
	X
	New course

	
	Revised course

	
	Deactivated course



If revised course, check all that have changed
	
	Course title
	
	Mode of Delivery

	
	Credit hour
	
	Course Description

	
	Prerequisites
	
	Special Designation

	
	Contact hour
	
	

	
	Other (explain briefly):




d) Additional course information (check all that apply)

	X
	Schedule Final Exam 

	
	Repeatable for Credit  |  How many times:

	
	Allow Multiple Enrollments in a Term

	
	Required course  |  For which programs:

	X
	Elective course | For which programs: Imaging Science, Engineering MS and PhD, Computer Science MS and PhD




e) Other relevant scheduling information 
(e.g., special classroom, studio, or lab needs, special scheduling, media requirements)

Smart classroom.

9.0 Colleges may add additional boxes here for other relevant information if necessary 
(e.g., information required by accrediting bodies)


		1


2

