Computer Science CS 4013/5013: Artificial Intelligence
Instructor: Dr. McGovern
Spring 2019
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Course Overview

Imagine that you are traveling to San Francisco for work and a friend tells you that you
“absolutely must” try the same restaurant that she ate at when she went to SF. However,
she only remembers that it started with a A and was in Chinatown. You look it up on your
handheld device with only the clues above and it finds the place, makes a reservation, and
calls you a taxi to get there. You don’t have to worry about any taxi accidents since the
taxi is completely automated and is much safer than any human driving. Imagine planning
a dinner for all of your friends and not having to worry about shopping for any ingredients
because the minute you tell your smart house the planned menu, it pre-orders exactly the
right ingredients to arrive fresh in time for your cooking.
This semester, you will learn how to create intelligent agents. Although the scenario
described above is futuristic, it really isn’t too far in the future! It can be made possible
with intelligent searches and networks of agents (just look at how much of the first task that
Google can do already and how much of the second task Amazon can do). You will create
intelligent teams of agents in a game that must search, adapt, and communicate in order to
thrive. As with agents in a heterogenous real-world environment, these agents will require
you to design and implement them to fit into an existing software framework.
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Learning Objectives

The general/overall learning objectives are:
• Select the AI technique best-suited for a novel problem/domain and justify your choice
• Implement an AI solution to a complicated real-world problem and evaluate its effectiveness
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• Gain the skills, confidence, and experience to implement your own AI solutions within
an existing large codebase
• Function effectively in a team
The specific modules and topics that we will cover include:
• Heuristics and Knowledge Representations
– Heuristics
– Effective knowledge representations
• Search
–
–
–
–
–

Uninformed search
Informed search
Heuristics
Adversarial search
Constraint satisfaction

• Machine learning
–
–
–
–
–
–

Decision trees
Nearest neighbor
Kernel regression
Clustering
Evolutionary Computation
Simulated annealing

• Multi-agent coordination and Planning
– Classical planning
– Multi-agent communication and coordination in homogenous and heterogeneous
teams
The specific objectives for these detailed topics are:
• Formulate a search problem given a written or verbal description of a domain
• Explain the differences between breadth first search and depth first search to a non-CS
and non-engineering/science adult
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Create an appropriate admissible heuristic for a novel problem domain
Evaluate a heuristic for a domain and decide if it is admissible
Demonstrate the mechanics of BFS, DFS, IDFS, A∗ , Hill-climbing, and Greedy searches
Demonstrate the mechanics of Minimax search with and without alpha-beta pruning for
both 2-player and multi-player games
Design an appropriate evaluation function for a two or multi-player game situation
Formulate a solution to a search problem (adversarial and regular) that addresses uncertainty in the situation. This could include implementing rollouts or dynamically
replanning based on stochasticity in the environment or from the other agents.
Explain why a particular search algorithm was chosen for a problem, including any computational tradeoffs.
Formulate a constraint satisfaction problem with appropriate variables and domains given
a verbal or written description of a novel domain
Demonstrate the mechanics of Backtracking, forward checking, and arc-consistency
Formulate a problem using a logical representation suitable for classical planning
Demonstrate the mechanics of progression and regression search for planning
Grow a standard decision tree given example data
Explain information gain to a non-technical person
Explain clustering and nearest neighbor techniques including a demonstration to a nontechnical person
Formulate a solution to a search problem in continuous space
Design an evolutionary solution to a large search problem
Demonstrate the mechanics of crossover, mutation, selection, and fitness functions
Design a solution to multi-agent coordination in a heterogeneous or homogeneous team.
Explain why the characteristics of the team members matter to coordination.
Explain the difference and tradeoffs between centralized and decentralized control
Formulate an appropriate knowledge representation to communicate among agent-based
team members
Design and implement a solution for a cooperative team operating in a competitive
environment

ABET Student Outcomes to be addressed
• B: An ability to analyze a problem, and identify and define the computing requirements
appropriate to its solution
• C: An ability to design, implement, and evaluate a computer-based system, process,
component, or program to meet desired needs
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• D: An ability to function effectively on teams to accomplish a common goal
• I: An ability to use current techniques, skills, and tools necessary for computing practice
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General Information

Class time: MW 3-4:15pm
Class location: Devon Energy Hall 270
Prerequisites: CS 2413 and CS 2813. Note that prior programming experience and the
knowledge or ability to learn java are assumed.
Required materials: The Third edition of Artificial Intelligence: A modern approach, by
Stuart Russell and Peter Norvig, Second Edition, Prentice Hall. This book has a blue
cover. Do not use the older editions (brown or green covers). Note that the authors
have a very good website for the book: http://aima.cs.berkeley.edu/ This includes
errata and sample code.
Instructor: Dr. McGovern
• Office: Devon Hall 251
• Class URL: http://canvas.ou.edu
• Email: amcgovern@ou.edu
• Office hours: Mondays 1-2:30, Wednesday 12-1:30pm. Also by appointment. Note
any changes to office hours (such as travel or illness) will be announced on Canvas.
Graders/TAs:
• Homeworks and Projects: Cameron Bost
• Email: cameron.bost@ou.edu
• Office hours: Tuesday/Thurs 1:30pm-2:30pm Devon Computer Lab (DEH 115).
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Evaluation

This semester you will be learning and practicing many aspects of artificial intelligence.
What you get out of a course will depend on what you put into it! In order to give you a fair
grade at the end of the semester, I will evaluate you on a combination of your exams (30%),
projects (50%) and homeworks/quizzes (20%). Participating in class is one of the best ways
to learn so please ask questions and attend class. Students in CS 5013 will have additional
project requirements and potentially additional homework questions but the percentages
remain the same.
Grade questions: To maintain fairness in grading, the items should be brought to the
person who graded it. To maintain fairness, all disagreements about grading should be
brought to our attention within one week of when the item was returned. For exams, I
ask that you either discuss the dispute with me at the end of the class that I return the
item or that you return the exam and discuss it during office hours. In fairness to all
students, once a test has been removed from the classroom after it has been returned,
the grade is final.
Online Grade Summary: Canvas has a grade book that I will use to store all of your
grades. It is your responsibility to verify that the grades on Canvas are correct. If an
error is found, bring the document to me and I will correct Canvas.
Borderline grades: Borderline final grades will be decided by class participation. If you
are close to a border and you are an active participant in class, it can push you over a
grade boundary.
Final Examination: The final examination for this class is Monday May 6 from 4:306:30pm.
Due dates: You have two free “life happens” days that gives you free 24 hour extension
on your homework or project. Once that is used up, homeworks and projects can be
turned in up to three days late with the grade dropping 10% per day that it is late.
No homework or project will be accepted beyond 72 hours after the original due date.
Quizzes and exams are due in the class in which they are assigned. No late submissions
for quizzes or exams will be accepted except as specified by University Policy.
Projects: Your project will be due the last week of classes. Per university policy, you may
turn this project in prior to pre-finals week if you have completed the project.
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Course Policies

The following set of rules will help keep us all on the same page all semester and help to
ensure fair treatment for all students.
Academic Misconduct: Academic misconduct hurts everyone but particularly the student
who does not learn the material. All work submitted for an individual grade
must be the work of that single individual.
Your project code and writeups must be written exclusively by you or your group. Use
of any downloaded code or code taken from a book (whether documented
or undocumented) is considered academic misconduct and will be treated
as such.
The outside-world allows collaboration and so do we, but there are rules to follow to
ensure that you learn the material.
1. Help cannot consist of copying code or solutions. If someone offers to help you
this way, they are not helping you to learn the material!
2. For the projects, students working in group projects are expected to share code
within the project group. However, groups may not share beyond the group.
You may discuss ideas with other groups but you cannot share code or specific
solutions.
3. For the homework, you may form study groups for help at the concept level but
each homework must be in your own words and you must write your
study partners’ names on your homework when you turn it in. If you
do not write your study partners’ names on your homework and they are similar,
we will charge you with academic misconduct.
4. Do not show another student (or group) a copy of your projects or homework
before the submission deadline. The penalties for permitting your work to be
copied are the same as the penalties for copying someone else’s work.
Make sure that your computer account is properly protected. Use a good password,
and do not give your friends access to your account or your computer system. Do not
leave printouts or mobile drives where others might access them.
Upon the first documented occurrence of academic misconduct, I will report it to the
Office of Academic Integrity. The Students Guide to Academic Integrity is available
at http://www.ou.edu/integrity
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Classroom Conduct: Your classroom conduct is expected to follow one rule: Respect.
That means you:
• Respect yourself (you are here to learn!)
• Respect your peers (they are here to learn too!)
• Respect me (Im here to help you learn!)
Disruptions of class will not be permitted. Examples of disruptive behavior include:
• Allowing a cell phone or pager to repeatedly beep audibly
• Playing music or computer games during class in such a way that they are visible
or audible to other class members
• Exhibiting erratic or irrational behavior
• Behavior that distracts the class from the subject matter or discussion
• Making physical or verbal threats to a faculty member, teaching assistant, or class
member
• Refusal to comply with faculty direction
• Derogatory statements to fellow students, the grader, or myself
• Derogatory team names in the project
In the case of disruptive behavior, I will ask that you leave the classroom and charge
you with a violation of the Student Code of Responsibilities and Conduct. If you have
repeated disruptive issues, I will seek to withdraw you from the class.
Laptops in class: You may use a laptop or tablet to take notes or to work on class work on
the specified project work days. However, you may not use laptops, tablets, or other
electronic devices to distract your fellow classmates. Respect those around you! If I
find that you are violating this rule, I will require you to go back to notes on paper.
Attendance: Per CS Department and OU policy, you can be un-enrolled from the class if
you do not attend the first week of class.
Class Web Page: Login to http://canvas.ou.edu using your 4+4, using your standard
OU password. If you have difficulty logging in, call 325-HELP. This website provides
a number of useful features, including a list of assignments and announcements, newsgroups, and grade book. All handouts are available from Canvas. You should check
the site daily. You are responsible for things posted on the site with a 24 hour delay.
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Class Email Alias: Urgent announcements will be sent through email and posted to piazza. It is your responsibility to:
• Have your university supplied email account properly forwarded to the location
where you read email.
• Make sure that your email address in Canvas is correct, and forwards email to
the place where you read it. I’ll send out a test message during the first week
of class. If you do not receive this message, it is your responsibility to get the
problem resolved immediately.
• Have your email program set up properly so that replying to your email will work
correctly the first time. You can send email to yourself and reply to yourself to
test this.
If you need assistance in accomplishing any of these tasks, contact 325-HELP.
Newsgroups and Email: This term we will be using Piazza for class discussion. The
system is highly catered to getting you help fast and efficiently from classmates, the
TA, and myself. Rather than emailing questions to the teaching staff, I encourage
you to post your questions on Piazza. If you have any problems or feedback for the
developers, email team@piazza.com.
The piazza page is linked from our canvas page. Scroll to “piazza” on the left hand
menus.
Matters of personal interest should be directed to email instead of to the newsgroup,
e.g. informing me of an extended personal illness.
Religious Holidays: It is the policy of the University to excuse the absences of students
that result from religious observances and to provide without penalty for the rescheduling of examinations and additional required classwork that may fall on religious holidays.
Incompletes: The grade of I is intended for the rare circumstance when a student who
has been successful in a class has an unexpected event occur shortly before the end of
the class. I will not consider giving a student a grade of I unless the following three
conditions have been met. 1. It is within two weeks of the end of the semester. 2. The
student has a grade of C or better in the class. 3. The reason that the student cannot
complete the class is properly documented and compelling.
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Accommodation of Disabilities: The University of Oklahoma is committed to providing
reasonable accommodation for all students with disabilities. Students with disabilities
who require accommodations in this course are requested to speak with the professor as
early in the semester as possible. Students requiring academic accommodation should
contact the Disability Resource Center for assistance at (405) 325-3852 or TDD: (405)
325-4173. For more information please see the Disability Resource Center website
http://www.ou.edu/drc/home.html. Any student in this course who has a disability
that may prevent him or her from fully demonstrating his or her abilities should contact
me personally as soon as possible so we can discuss accommodations necessary to ensure
full participation and facilitate your educational opportunities.
Adjustments for Pregnancy/Childbirth Related Issues Should you need modifications
or adjustments to your course requirements because of documented pregnancy-related
or childbirth-related issues, please contact your professor or the Disability Resource
Center at 405/325-3852 as soon as possible. Also, see http://www.ou.edu/eoo/faqs/
pregnancy-faqs.html for answers to commonly asked questions.
Title IX Resources For any concerns regarding gender-based discrimination, sexual harassment, sexual assault, dating/domestic violence, or stalking, the University offers a
variety of resources. To learn more or to report an incident, please contact the Sexual
Misconduct Office at 405/325-2215 (8 to 5, M-F) or smo@ou.edu. Incidents can also
be reported confidentially to OU Advocates at 405/615-0013 (phones are answered
24 hours a day, 7 days a week). Also, please be advised that a professor/GA/TA
is required to report instances of sexual harassment, sexual assault, or discrimination to the Sexual Misconduct Office. Inquiries regarding non-discrimination policies may be directed to: Bobby J. Mason, University Equal Opportunity Officer and
Title IX Coordinator at 405/325-3546 or bjm@ou.edu. For more information, visit
http://www.ou.edu/eoo.html.
Final Exam Preparation Period Pre-finals week will be defined as the seven calendar
days before the first day of finals. Faculty may cover new course material throughout this week. For specific provisions of the policy please refer to OU?s Final Exam
Preparation Period policy (https://apps.hr.ou.edu/FacultyHandbook#4.10).
Emergency Protocols: Severe Weather If you receive an OU Alert to seek refuge or
hear a tornado siren that signals severe weather
1. LOOK for severe weather refuge location maps located inside most OU buildings
near the entrances
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2. SEEK refuge inside a building. Do not leave one building to seek shelter in another
building that you deem safer. If outside, get into the nearest building.
3. GO to the building’s severe weather refuge location. If you do not know where
that is, go to the lowest level possible and seek refuge in an innermost room.
Avoid outside doors and windows.
4. GET IN, GET DOWN, COVER UP.
5. WAIT for official notice to resume normal activities.
Link to Severe Weather Refuge Areas
Severe Weather Preparedness - Video
Emergency Protocols: Armed Subject/Campus Intruder If you receive an OU Alert
to shelter-in-place due to an active shooter or armed intruder situation or you hear
what you perceive to be gunshots:
1. GET OUT: If you believe you can get out of the area WITHOUT encountering
the armed individual, move quickly towards the nearest building exit, move away
from the building, and call 911.
2. HIDE OUT: If you cannot flee, move to an area that can be locked or barricaded,
turn off lights, silence devices, spread out, and formulate a plan of attack if the
shooter enters the room.
3. TAKE OUT: As a last resort fight to defend yourself.
For more information, visit http://www.ou.edu/emergencypreparedness.html and
Shots Fired on Campus Procedure - Video
Emergency Protocols: Fire Alarm/General Emergency If you receive an OU Alert
that there is danger inside or near the building, or the fire alarm inside the building
activates:
1. LEAVE the building. Do not use the elevators.
2. KNOW at least two building exits
3. ASSIST those that may need help
4. PROCEED to the emergency assembly area
5. ONCE safely outside, NOTIFY first responders of anyone that may still be inside
building due to mobility issues.
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6. WAIT for official notice before attempting to re-enter the building.
OU Fire Safety on Campus - Video
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