
CSCI6905/4905: Special Topics on Applications of Deep Learning

Summer I, 2018

Instructor: Junhua Ding, Ph.D. Time: MTWT: 7:30pm - 9:05pm
Email: dingj@ecu.edu Place: SabaMeeting
Office: Sci & Tech Building C109 Phone: (252)737-1908

Course Pages

1. Course management: Blackboard: https://blackboard.ecu.edu/

2. Lecture delivering: SabaMeeting: http://www.ecu.edu/itcs/help/sabameeting

Office Hours (online via Skype): Monday, Wednesday: 9:30pm - 10:30pm, or by appointment.

Textbooks

1. Deep Learning, by Ian Goodfellow, Yoshua Benjio, and Aaron Courville, The MIT Press, 2016 (op-
tional). Online book: http://www.deeplearningbook.org

2. Machine Learning: A Probabilistic Perspective, by Kevin P. Murphy, The MIT Press, 2012 (optional).

Prerequisite

1. General programming experience is assumed. The Python programming language will be used for this
class and reviewed as appropriate.

2. Basic linear algebra and probability knowledge is needed.

Objectives

Deep learning is the most important breakthrough for neural networks in past three decades. Through
a combination of advanced computing techniques, training techniques and architectural components of
neural network, it is now possible to create much more complex neural networks to learn hierarchies of
information in a way that is like the function of the human brain. This course trains the student basic
understanding of modern neural networks and their applications in computer vision and natural language
understanding. Focus of this course is primarily upon the application of deep learning to problems. It starts
with a brief introduction of concepts of machine learning and widely adopted machine learning algorithms
including linear regression and logistic regression. This course then introduces building blocks of neural
networks including fully connected layers, convolutional and recurrent layers. Students will use these building
blocks to define complex modern architectures in Google TensorFlow and Keras frameworks using Python
programming language. This course finally introduces the applications of deep learning to computer vision
with Convolution Neural Networks (CNN), and natural language processing with Long Short-Term Memory
(LSTM). This course will be delivered online using Sabameeting platform.

The objectives of this course:

1. Understand how neural networks (deep and otherwise) compare to other machine learning models.

2. Determine when a deep neural network would be a good choice for a particular problem.

3. Use deep learning algorithms and framework to solve real word problems.

mailto:dingj@ecu.edu
https://blackboard.ecu.edu/
http://www.ecu.edu/itcs/help/sabameeting
http://www.deeplearningbook.org
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Topics

The following is the tentative schedule with the covered topics. Actual schedule may be adjusted ac-
cording to progress:

1. Introduction to Machine Learning

2. Python Preliminaries

3. Linear Regression with Multiple Variables

4. Logistic Regression

5. Regularization

6. Google TensorFlow and Keras

7. Neural Network: Representation and Learning

8. Backpropagation and Other Training Techniques

9. Machine Learning System Design

10. Convolutional Neural Networks

11. CNN for Computer Vision

12. Open Data Sets for Machine Learning: Kaggle, ImageNet

13. Recurrent Neural Network and LSTM Network

14. LSTM for Natural Language Processing

15. A Case Study of Deep Learning: Rambo for auto-piloting

Grading Policy

Grading will be based on a comprehensive final exam and project assignments to be assigned as the
course proceeds. The exam is closed-book, closed-notes exam. The final exam is scheduled on Tuesday,
June 19, 2018. Each student needs a proctor approved before taking any exam. Please see appendix for
how to schedule an approved proctor.

Grades will be computed as follows:

• Project Assignments: 30%.

• Final Exam: 70%.

• Grading Scale for Undergraduate Students: A: 90-100; A-: 87-89; B+: 84-86; B: 80-83; B-:
77-79; C+: 74-76; C: 70-73; C-: 67-69; D+: 64-66; D: 60-63; F: 59 or below.

• Grading Scale for Graduate Students: A: 90-100; B: 80-89; C: 65-79; F: 64 or below.

Incompletes

No incompletes will be issued in this course except for extraordinary circumstances, and even then only
if you are nearly done already, and have done work of acceptable quality, so that it is realistic that you can
pass the course.
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Class Policy

• Attendance Policy: You are expected to attend class via SabaMeeting. You are responsible for
announcements and assignments given in class. If you miss a class, it is up to you to obtain notes and
any other information that was provided in the class. Excuses that you did not know about something
because you did not come to class and did not obtain the information will not count for anything at
all.

Those who do not attend class can count on doing poorly in this course. If you choose not to attend
class, then you must live with the consequences of that decision, however bad they are, regardless of
your reason for not attending class.

• Plagiarism: Students are expected to abide by the universitys Student Honor Code. The homework
that you do is a critical part of your education. Each student is expected to do his or her own work.
That does not mean you are not allowed to discuss your ideas with other students. Working in groups
can be beneficial, and I encourage you to talk through ideas with other students. But outright copying
is plagiarism, and is unacceptable. Students who copy other students work, or who allow their work
to be copied, or who copy their work from other sources, such as the Internet, will receive no credit.

Advice for Doing Programming Assignments:

• Start early. You will hit snags, and you can count on a programming assignment taking longer than
you think it should.

• Finish early. Do not wait until the deadline to finish up.

• Test thoroughly. The most common mistake among inexperienced programmers is to assume that
their programs work after very limited testing. Try different kinds of inputs. Try unusual inputs. Be
sure that you have exercised every part of the program. I recommend that you not do tests by hand.
Instead, create a script that does a collection of tests automatically. That way, after each change, you
can run the script and see that everything is still working, or at least find out what is not working.
You can even create the test script before you write the program. Remember that fixing one thing
sometimes ruins something else that used to work, so you want to rerun tests that worked before.

• Do not give up. You are going to encounter problems. Count on it. You are not the only one who
has difficulties writing computer programs. Do not throw in the towel at the first snag. If something
is wrong, first determine what it is, then fix it. If you cannot see how to diagnose or fix the problem,
ask for help.

• Do what the assignment asks for. Do not make up your own assignment. If you decide to make
temporary modifications to aid in development, be sure that you go back and repair them before
turning in the assignment. Reread the assignment before turning in your work. Pay attention to
details.

Disabilities: East Carolina University seeks to fully comply with the Americans with Disabilities Act
(ADA). Students requesting accommodations based on a covered disability must contact the Department
for Disability Support Services, located in Slay 138, to verify the disability before any accommodations can
occur. The telephone number is 252-737-1016.
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Appendix I: Proctoring Policy for Online Courses

A proctor is someone who is approved to administer examinations or other assessments on behalf of the
course instructor. The purpose of the proctor is to assure the integrity of the examination process. The
university academic integrity policy may be reviewed at http://www.ecu.edu/studenthandbook/III.htm.

Online students use the UNC Academic Services Portal/Statewide Proctoring Network to schedule a
proctoring service. Students sign into East Carolina University in the system (https://online.northcarolina.
edu/) via the ”My Dashboard” tab using pirateID and password.

http://www.ecu.edu/studenthandbook/III.htm
https://online.northcarolina.edu/
https://online.northcarolina.edu/

