
CMSC 471
Artificial Intelligence

Spring 2021

Frank Ferraro – ferraro@umbc.edu



Instructor: Frank Ferraro

ITE 358/Remote

ferraro@umbc.edu

Monday: 2:15-3

Thursday: 12-1

by appointment

Natural language processing

Semantics

Vision & language processing

Learning with low-to-no supervision

mailto:ferraro@umbc.edu


TAs

(MW 1-2:15)

Zeenat Ali

zali2@umbc.edu

Office hours: see 
discussion board, and by 

appointment

(MW 4-5:15)

Kinjal Patel

kinjalp1@umbc.edu

Office hours: see 
discussion board, and by 

appointment

mailto:zali2@umbc.edu
mailto:kinjalp1@umbc.edu


Administrivia



The Book & This Class



Web Presence

http://piazza.com/umbc/spring2021/cmsc471/home

https://csee.umbc.edu/courses/undergraduate/471/spring21/01_03/

www Schedule, slides, assignments, 
readings, materials, syllabus here

Course announcements, 
Q&A, discussion board here



Please Read the Syllabus (On the Website)
https://csee.umbc.edu/courses/undergraduate/471/spring21/01_03/materials/syllabus.pdf



Academic Integrity

Super important: I take it very seriously

You are responsible for your (& your group’s) 
own work: if in doubt, ask!

Penalties could include 0 on the assignment, 
course failure, suspension, or expulsion (not 

exhaustive)



Grading

Component 471

Assignments 45%

Exams (Midterm + Final) 40%

Course Engagement 15%
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Final Grades

≥ Letter

90 A

80 B

70 C

65 D

0 F

471



Running the Assignments

A "standard" x86-64 Linux machine, like gl or the 
platform Google Colab gl

A passable amount of memory (2GB-4GB) [this is 
definitely the upper range]

Modern but not necessarily cutting edge software

If in doubt, ask first



Programming Languages for 
Assignments

Python, though individual assignments could vary

Remember: programming languages are tools. Don’t get too 
caught up in not “knowing” a language. This course will not be 

grading software engineering prowess.

Libraries: Assignment dependent. Generally OK, as long as you 
don’t use their implementation of what you need to implement

If in doubt, ask first
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Late Policy

Everyone has a budget of 10 late days

If you have them left: assignments turned in 
after the deadline will be graded and recorded, 
no questions asked

If you don’t have any left: still turn assignments 
in. They could count in your favor in borderline 
cases



Late Policy

Everyone has a budget of 10 late days

Use them as needed throughout the course 

They’re  meant for personal reasons and 
emergencies

Do not procrastinate



Late Policy

Everyone has a budget of 10 late days

Contact me privately if an extended 
absence will occur

You must know how 
many you’ve used



https://xkcd.com/1450/



Q: What is AI 
(artificial intelligence)?



August 2018



January 2021



What is AI?

Q. What is artificial intelligence? 

http://www-formal.stanford.edu/jmc/whatisai/
Courtesy Tim Finin

A. It is the science and engineering of making 

intelligent machines, especially intelligent 

computer programs. It is related to the similar 

task of using computers to understand human 

intelligence, but AI does not have to confine 

itself to methods that are biologically 
observable.

http://www-formal.stanford.edu/jmc/whatisai/


Ok, so what is intelligence?

Q. Yes, but what is intelligence?

http://www-formal.stanford.edu/jmc/whatisai/
Courtesy Tim Finin

A. Intelligence is the computational part of 

the ability to achieve goals in the world. 

Varying kinds and degrees of intelligence 

occur in people, many animals and some 
machines

http://www-formal.stanford.edu/jmc/whatisai/


Every AI must mention 
the 1956 Dartmouth 

Conference…



1956 Dartmouth AI Project

“We propose that a 2 month, 10 man study of artificial 

intelligence be carried out during the summer of 1956 at 

Dartmouth College in Hanover, New Hampshire. The study is 

to proceed on the basis of the conjecture that every aspect of 

learning or any other feature of intelligence can in principle be 

so precisely described that a machine can be made to 

simulate it. An attempt will be made to find how to make 

machines use language, form abstractions and concepts, 

solve kinds of problems now reserved for humans, and 

improve themselves. We think that a significant advance can 

be made in one or more of these problems if a carefully 

selected group of scientists work on it together for a summer.”

http://www-formal.stanford.edu/jmc/history/dartmouth/dartmouth.html
Courtesy Tim Finin

http://www-formal.stanford.edu/jmc/history/dartmouth/dartmouth.html


… but don’t think AI 
started there…



Ada Lovelace Day Honors "the First Computer 
Programmer" - Scientific American Blog Network

Analytical Engine - Wikipedia

https://blogs.scientificamerican.com/observations/ada-lovelace-day-honors-the-first-computer-programmer/
https://en.wikipedia.org/wiki/Analytical_Engine


… nor that it ended there.



What can’t AI systems do yet? (Fully? 

Completely?)
• Understand natural language robustly (e.g., read 

and understand articles in a newspaper)

• Surf the web and find interesting knowledge

• Interpret an arbitrary visual scene

• Learn a natural language

• Play Go well

• Construct plans in dynamic real-time domains

• Refocus attention in complex environments

• Perform life-long learning

Courtesy Tim Finin

Exhibit true autonomy 
and intelligence!



Big questions

• Can machines think?  Can they 
learn from their experience?

• If so, how?

• If not, why not?

• What does this say about human 
beings? 

• What does this say about the 
mind?

Courtesy Tim Finin



Why AI?

Engineering: get machines to do useful things
e.g., understand spoken natural language, recognize individual 

people in visual scenes, find the best travel plan for your 

vacation, etc.

Cognitive Science: model and understand how 

natural minds and mental phenomena work
e.g., visual perception, memory, learning, language, decision 

making, etc.

Philosophy: explore basic, interesting and 

important philosophical questions
e.g., the mind body problem, what is consciousness, do we 

have free will, etc.

Courtesy Tim Finin



A Partial, Incomplete View of AI, as a 
diagram of keywords (my opinion*)

ML

AI

NLP

CV
Robotics

Planning & 
Constraint 

Satisfaction

Reinforcement 
Learning

*ask 10 people, get 
11+ opinions

Deep 
Learning



Potential Applications
Neural networks (again2): deep learning

Machine learning, datamining

Exploiting big data

Autonomous vehicles, robotics

Text mining, natural language technology, speech

Computer vision

…

Courtesy Tim Finin



Course Goals

Be introduced to some of the core problems 
and solutions of AI (big picture)

Learn different ways that success and 
progress can be measured in AI
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Course Goals

Be introduced to some of the core problems and 
solutions of AI (big picture)

Learn different ways that success and progress 
can be measured in AI

Relate to other CS fields/disciplines

Implement AI programs

Practice your (written) communication skills


