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1 Course Information

1.1 Meetings and Instructors

Lectures Monday, Wednesday 4:00 PM – 5:15 PM
Location ITE 231
Course Website: https://courses.cs.umbc.edu/graduate/675/

Name Email @umbc.edu Office Hours

Prof. Tejas Gokhale gokhale
Wed 1430 – 1530

ITE 214

TA TBD

1.2 Description

This class will offer a comprehensive overview of neural networks and deep learning algorithms.
Deep Learning has been a highly successful research field over the last 20 years across a range of
domains (vision, language, audio, robotics; “AI” in general). Deep learning has lead to significant
commercial success and exciting new directions that may previously have seemed out of reach.
The class will focus on the core principles of extracting meaningful representations from high-
dimensional data, a fundamental aspect for several applications in autonomous decision making.
Class lectures will cover fundamental topics such as network design, training and optimization,
and evaluation. Homeworks will give students the opportunity to implement algorithms learnt in
class for applications in visual recognition, language understanding and other domains. In the
term project, students will construct a research hypothesis, propose new techniques and solutions,
interpret results, and communicate key findings.

1.3 Prerequisites

We will assume that you have a basic (but solid) foundation in linear algebra, geometry, probabil-
ity, and Python programming. Recommended classes at UMBC are: MATH 221 (Linear Algebra),
STAT 355 or CMPE 320 (Probability and Statistics), MATH 151 (Calculus and Analytical Geome-
try). If you are unfamiliar with linear algebra or calculus, you should consider taking both: without
these tools, you are likely to struggle with the course. Although we will provide brief math refresh-
ers of these necessary topics, CMSC 475/675 should not be your first introduction to these topics.
We understand that some students may have had some prior exposure to signal/image/audio pro-
cessing, computer graphics, machine learning, etc. However, none of these are pre-requisites – the
class is designed to be self-contained.

1.4 Reading Material

The class does not have a mandatory textbook and I don’t expect you to buy one. However, the
following books are excellent references for the course content and are available for free online at
links provided by the authors. The first is more aligned with the content of the course, while
the second is advanced reading. Other readings will come from papers from conferences such as
NeurIPS, ICLR, ICML, etc.

• Deep Learning, Ian Goodfellow and Yoshua Bengio and Aaron Courville, MIT Press
https://www.deeplearningbook.org/
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• Deep Learning: Foundations and Concepts, Chris Bishop and Hugh Bishop, Springer
https://www.bishopbook.com/

• Pattern Recognition and Machine Learning, Chris Bishop, Springer
https://www.microsoft.com/en-us/research/uploads/prod/2006/01/Bishop-Pattern

-Recognition-and-Machine-Learning-2006.pdf

• Applied Machine Learning, David Forsyth, Springer
https://link.springer.com/book/10.1007/978-3-030-18114-7

1.5 List of Topics

• Single Layer and Multi Layer Perceptrons
• Gradient Descent and backpropagation
• Convolutional Neural Networks
• Recurrent Neural Networks
• Transformers
• Autoencoders
• Generative Adversarial Networks
• Diffusion Models
• Multimodal Deep Learning
• Implicit Neural Representations
• Neural Operators
• Robustness, Generalization, Reliability and open-world challenges

1.6 Course Academic Objectives

By taking this class, students will be able to:

• learn fundamentals of neural network architectures, training protocols, evaluation strategies;
• implement and experiment with traditional as well as modern neural network based based
solutions for computer vision and natural language understanding tasks;

• write code to develop algorithms that use neural networks for classification and regression
tasks and write code to compare and evaluate performance of different techniques;

• read and analyze research papers and practice scientific communication skills;
• formulate innovative problem statements for a group project, propose new techniques and
solutions, interpret results, and communicate key findings

1.7 Class Participation and Communication

I expect all students to participate in classroom discussions by asking questions, answering ques-
tions, identifying and communicating challenges, and engaging n discussion. Such discussions can
also take place on the online discussion forum for the class. The online discussion forum can be
used for discussions with peers, the TA, and the instructor, for instance you can ask questions or
clarifications about assignments but should not discuss solutions. I also welcome your feedback
throughout the semester about how the course is going. In addition to regular office hours, you can
schedule an appointment with me if you think one-on-one time would help.

Email. Questions should be sent via email to both the TA and the instructor using your UMBC
email only. Please use the following prefixes in the subject line

• for questions about homework (in this example, homework 2): [HW2] <your subject>
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• for questions about projects (in this example, you are part of group 4): [Group 4] <your

subject>

• for questions about lectures: [Class on 09/20] <your subject>

• for questions about exams: [Exam] <your subject>

• any additional questions: [CMSC 475/675 Neural Networks] <your subject>

You may not receive a response if you fail to follow these instructions, or for last minute messages;
please plan ahead. Questions must follow the academic integrity guidelines outlined below.

1.8 Undergraduate vs Graduate Section?

This class is offered as both an undergraduate (475) and graduate (675) class. There is no difference
in lectures and class materials. The main difference is in the homework and evaluation of projects.
For the 675 section, homework assignments will additionally require a literature review on a given
topic or other advanced exercises – 475 students may opt to attempt these sections for extra credit.
Projects will have higher expectations for the 675 section, in terms of the scope and goals of the
project and research maturity in the written report and presentation. Students in the undergraduate
section can implement existing algorithms and develop tools and demos with innovating applications
or use-cases. Students in the 675 Section are expected to propose novel research ideas with the
intention of publishing in academic workshops or conferences – this entails a unique and novel
hypothesis, extensive literature review, and evidence to support or reject the hypothesis backed by
exhaustive experiments and analysis.

1.9 Weekly Schedule

This schedule for the class is available on the course website: https://courses.cs.umbc.edu/gr
aduate/675/

2 Evaluation

2.1 Evaluation Components

Homework 3-5 assignments including conceptual questions, exercises, and
Python implementation and system design.

35%

Project Course project in groups of 3-4 (smaller or individual groups only
for PhD students with the professor’s consent).

• 5% for project proposal
• 5% for midterm presentation
• 10% for final presentation
• 15% for final report

35%

Quizzes ∼ 5 unannounced quizzes during class 10%
Midterm Exam Date will be announced in class 20%

Extra Credit. Neural networks is a research area that celebrates creativity. Some homework
assignments may have an optional section where students may use the material learned in class to
answer open-ended questions or to complete tasks that require creativity. Lectures may also have
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pop quizzes about concepts learned in previous lectures for extra credit. Extra credit is capped at
10%. For example, if you get 6 extra points and 91 in the rest of your class, your final grade will
be 91 + 6 = 97 points; however if you get 18 extra points and 91 in the rest of the class, your final
grade will be 91+10 = 101 points. Attempting extra credit assignments is optional, but a valuable
opportunity to make up for points lost in other assignments/exams.

Grading Scale. Please see the table below for the grading scale used on the normalized and
rounded final percentages. Not that these are minimum grades – your final grade could be higher
than this.

If you get at least your minimum grade will be

90 A
80 B
70 C
65 D

2.2 Deadlines and Late Submission

Due dates will be announced on Blackboard, with a deadline of 11:59 PM (UMBC time) of the
specified day, unless stated otherwise. Submission instructions will be provided with each assigned
item.

Every student will be granted 7 late days to use as needed throughout the course. Each late
day extends the deadline by 24 hours and does not influence the grade. Late days are not fractional
– any extensions between 1 minute or 23 hours 59 minutes are all counted as 1 late day. The late
days can be used for homework only. Late submissions turned in after all 7 late days have been
exhausted will not be evaluated and will receive 0 points. Late days should be used as a contingency
plan so that you have peace of mind during health issues, personal reasons, or emergencies.

If you run out of late days and do not turn an assignment in on time, please still turn in your
work. I reserve the right to issue class-wide extensions.

3 Academic Integrity

I take academic honesty seriously. Do not cheat, deceive, plagiarize, improperly share, access or
use code, or otherwise engage in academically dishonest behaviors.

• Doing so may result in lost credit, course failure, suspension, or dismissal from UMBC.
• Instances of suspected dishonesty will be handled through the proper administrative proce-
dures.

• Every member of a group is responsible for the group’s submission. If one member is aca-
demically dishonest, all members may be sanctioned, regardless of individual actions.

Please watch this brief video about integrity, courtesy of Dr. Cynthia Matuszek. This course
follows the academic honesty policy from the Office of Undergraduate Education, available from
https://academicconduct.umbc.edu/. The following is a concise summary of the policies
adopted:

By enrolling in this course, each student assumes the responsibilities of an active partic-
ipant in UMBC’s scholarly community in which everyone’s academic work and behavior
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are held to the highest standards of honesty. Cheating, fabrication, plagiarism, and
helping others to commit these acts are all forms of academic dishonesty, and they are
wrong. Academic misconduct could result in disciplinary action that may include, but
is not limited to, suspension or dismissal.

If you have any questions about what is or is not acceptable, ask first.

We are here to help. If you are struggling with the class content in any way it is your responsibility
to communicate it to the instructor and TA so that we can assist you.

3.1 Types of Academic Dishonesty

• Plagiarism: Using a source (for code, text, images, etc.) without appropriate citations and
recognition.

• Fabrication: Fabricating sources or any other information in your assignments.
• Aiding and abetting: Providing another student with answers, or helping them to cheat, is
an equally serious violation of the principles of academic honesty. A student who commits
such an offense is subject to the same penalties.

• Copying: Using another student’s work (including students from previous offerings of this or
similar classes at UMBC or elsewhere) for an assignment, exam, or project without acknowl-
edgment.

This is not a complete list. To read the full Student Academic Conduct Policy, consult the UMBC
Student Handbook, the Faculty Handbook, and the UMBC Policies section of the UMBC Directory
(or for graduate courses, the Graduate School website).

3.2 Getting Help and Using Sources

Especially for computer science classes, there are generally questions about what is and is not
allowed. You are encouraged to discuss the subject matter with others. The discussion board
provides a great forum for this. However, you may not write or complete assignments for another
student; allow another student to write or complete your assignments; pair program; copy someone
else’s work; or allow your work to be copied. (This list is not inclusive.) You are free to use
online references like Stack Overflow only for issues that are not the primary aspect of the course
and are not directly related to the assignments. For example, you may consult online forums for
understanding how to use numpy opencv etc. or if you’re getting a weird compilation error. Don’t
get stuck fighting your tools. Be sure to properly acknowledge whatever external help—be it from
students, third party libraries, or other readings.

3.3 “Study” Sites

There are a number of sites that are primarily designed to help people get through classes without
learning the material or doing the supporting work. Despite the self-branding as ”study sites,”
these are cheating sites, and using them will reduce your ability to learn the course material.
In addition, the material on these sites is typically stolen, that is, used without permission of the
authors. Uploading any course materials to any external site is is a violation of this class’s academic
integrity policy, because (1) it risks aiding and abetting, and (2) it is a copyright violation. It goes
without saying that getting answers to homeworks, quizzes, etc. from such sites is plagiarism, and
is academically dishonest. These violations will be handled like any other.
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3.4 Use of AI Assistants

This is a class that teaches you how to design AI systems. Using AI systems to do class work is
therefore an obvious form of cheating. The use of AI systems or AI assistants (including but not
limited to language models such as ChatGPT) for completing any part of assignments in this class
is considered cheating. There are no exceptions to this rule.

3.5 Group Work

Some work may be group work, which will be submitted by a group of two or more students. When
submitting such an assignment, the same rules apply, except that the submitted work must be the
work of the students as a group. By submitting a group assignment, each student is representing
that the assignment is the work of the entire group, and each student takes full responsibility for the
assignment’s originality and content. This means that every member of a group is responsible for
the group’s submission. If one member is academically dishonest, all members may be sanctioned,
regardless of individual actions. There may be additional penalties for failing to contribute to
the group as expected or involving your group members in academic misconduct, which may go
beyond a zero on the assignment. Note that this means that if a student in a group makes no
contribution to the assignment, the rest of the group must not include their name. If someone does
not contribute to a project, claiming that they did is aiding and abetting.

3.6 Good Practices

If the integrity of your work in this course is challenged, you are responsible for demonstrating
proof that the work submitted is your own. A good starting point is to enable versioning/tracking
in Google Docs, Word, Pages, or other software so that your writing activities/progress during
the semester can be logged if necessary. Keeping copies of research notes, scribbles, and related
material may be helpful, too.

3.7 Viva or Oral Defense of Flagged Submissions

To ensure academic and professional integrity, I reserve the right to hold a one-on-one oral viva (de-
fense) of papers deemed questionable to determine your knowledge and mastery of the topic/resources
versus the material submitted. Failing that viva will result in an ‘F’ on the assignment and an
Academic Integrity violation report filed with the Graduate School.

3.8 Penalties

Academic misconduct could result in disciplinary action that may include, but is not limited to,
suspension or dismissal. The absolute minimum penalty for a first offense of academic dishon-
esty in this course is a grade of zero on the assignment and a one-letter-grade reduction in the final
class grade. However, depending on the nature of the offense, the penalty may be more severe,
including but not limited to an F for the course, suspension, or expulsion. The minimum penalty
for a second offense of academic dishonesty is an F for the course without possibility of dropping,
but may be more severe.
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4 Other Useful Resources

4.1 Accessibility and Disability Accommodations, Guidance and Resources

Accommodations for students with disabilities are provided for all students with a qualified dis-
ability under the Americans with Disabilities Act (ADA & ADAAA) and Section 504 of the Reha-
bilitation Act who request and are eligible for accommodations. The Office of Student Disability
Services (SDS) is the UMBC department designated to coordinate accommodations that creates
equal access for students when barriers to participation exist in University courses, programs, or
activities. If you have a documented disability and need to request academic accommodations in
your courses, please refer to the SDS website at sds.umbc.edu for registration information and
office procedures.

• SDS email: disAbility@umbc.edu
• SDS phone: 410-455-2459

If you will be using SDS approved accommodations in this class, please contact the instructor
to discuss implementation of the accommodations. During remote instruction requirements due to
COVID, communication and flexibility will be essential for success.

4.2 Sexual Assault, Harassment, Violence and Discrimination

UMBC Policy in addition to federal and state law (to include Title IX) prohibits discrimination and
harassment on the basis of sex, sexual orientation, and gender identity in University programs and
activities. Any student who is impacted by sexual harassment, sexual assault, domestic violence,
dating violence, stalking, sexual exploitation, gender discrimination, pregnancy discrimination,
gender-based harassment, or related retaliation should contact the University’s Title IX Coordinator
to make a report and/or access support and resources. The Title IX Coordinator can be reached
at titleixcoordinator@umbc.edu or 410-455-1717.

You can access support and resources even if you do not want to take any further action. You
will not be forced to file a formal complaint or police report. Please be aware that the University
may take action on its own if essential to protect the safety of the community. If you are interested
in making a report, please use the Online Reporting/Referral Form. Please note that, if you report
anonymously, the University’s ability to respond will be limited.

Faculty and Teaching Assistants are Responsible Employees with Mandatory Report-
ing Obligations. All faculty members and teaching assistants are considered Responsible Em-
ployees, per UMBC’s Policy on Sexual Misconduct, Sexual Harassment, and Gender Discrimination.
Faculty and teaching assistants therefore required to report all known information regarding alleged
conduct that may be a violation of the Policy to the Title IX Coordinator, even if a student dis-
closes an experience that occurred before attending UMBC and/or an incident that only involves
people not affiliated with UMBC. Reports are required regardless of the amount of detail provided
and even in instances where support has already been offered or received. Faculty are required to
report past and present sexual harassment, sexual assault, domestic and dating violence, stalking,
and gender discrimination that is shared with them to the Title IX Coordinator so that the Uni-
versity can inform students of their rights, resources, and support. While you are encouraged to
do so, you are not obligated to respond to outreach conducted as a result of a report to the Title
IX Coordinator. If you need to speak with someone in confidence, who does not have an obligation
to report to the Title IX Coordinator, UMBC has a number of Confidential Resources available to
support you:
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• Retriever Integrated Health (Main Campus): 410-455-2475; Monday – Friday 8:30 a.m. – 5
p.m.; For After-Hours Support, Call 988.

• Center for Counseling andWell-Being (Shady Grove Campus): 301-738-6273; Monday-Thursday
10:00a.m. – 7:00 p.m. and Friday 10:00 a.m. – 2:00 p.m. (virtual) Online Appointment Re-
quest Form

• Pastoral Counseling via The Gathering Space for Spiritual Well-Being: 410-455-6795; i3b@umbc.edu;
Monday – Friday 8:00 a.m. – 10:00 p.m.

• Women’s Center (open to students of all genders): 410-455-2714; womenscenter@umbc.edu;
Monday – Thursday 9:30 a.m. – 5:00 p.m. and Friday 10:00 a.m. – 4 p.m.

• Shady Grove Student Resources, Maryland Resources, National Resources.

Child Abuse and Neglect: Please note that Maryland law and UMBC policy require that
faculty report all disclosures or suspicions of child abuse or neglect to the Department of Social
Services and/or the police even if the person who experienced the abuse or neglect is now over 18.

4.3 Inclusion, Safety, and Important University Resources

All students are entitled to a safe, respectful, and inclusive learning environment both inside and
outside the classroom. This includes freedom from harassment, violence, prejudice, and exclu-
sionary behavior toward any group. It also includes a welcoming atmosphere and appropriate
accommodations for all situations. Class discussions will remain respectful of others’ views. Voices
from all groups are equally welcome – this includes respectful responses to points of view that
you disagree with. Disagreements are welcome and valuable to the discussion; unkind or dismis-
sive comments and personal attacks are not. College can be stressful. Don’t add to that stress
by engaging in harassing or hostile behaviors. They are not welcome in the classroom and are
completely inappropriate. Please see the Office of Equity and Inclusion’s website for the most
up-to-date information and policies.
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