CS4442/9542b: Artificial Intelligence Il
Prof. Olga Veksler

Lecture 1

Introduction

Outline

= Syllabus

= Course Introduction
= Machine Learning (ML)
= Natural Language Processing (NLP)
= Computer Vision (CV)




Syllabus

= Prerequisite
= Al 1 (CS 346)
= CS210
= First-year course in Calculus
= Grading
= 3 Short (1 hour) exams 18% each
= Programming assignments (16%, 15%, 15 %)

= in Matlab and C++
= | will give a short introduction to Matlab

Syllabus

= Assignments

= may discuss but work must be done
individually
= Hand in by the midnight on the due date
= paper copy in the course locker #?7?
= code submitted via electronic submission

= Late penalty
= 5% one day late
= 10% two days late
= 15% three days late
= 20% four days late
= Not accepted after 4 days
= Sat and Sun count for 1 day




Syllabus

= 3 short exams
= 1 hour each
= open lecture notes
= calculators OK, but no other electronic devices

Textbooks

= Useful books:

= ML: Duda, Hart, Stork, Pattern Classification, second
edition.

= NLP: Manning and Schutze, Foundations of
Statistical Natural Language Processing

= CV: Forsyth, Ponce, Computer Vision: A Modern
Approach
= Optional Al textbook:

= Artificial Intelligence: A Modern Approach second
edition, S. Russell and P. Norvig
Prentice Hall, 2002

= we will not follow this textbook too closely

= You should attend lectures, we will cover a lot of
material not in the textbook
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Course Intro: What is Al?

= Branch of computer science which

= is the science of making machines do things that
would require intelligence if done by men
(Minsky)

= is the exciting new effort to make computers
think (Haugeland)

= is the study of the computations that make it
possible to perceive, reason, and act (Winston)

= is the study of how to do things which at the
moment people do better (Rich & Knight)

= “Artificial Intelligence” term was coined in
1956 by John McCarthy at MIT

Course Intro

= Al is an extensive field of Computer
Science
= |n this course, we offer a brief introduction
three sub-fields of Al
= Machine Learning
= Natural Language processing
= Computer Vision




What is Machine Learning?

= Development of any algorithms or
techniques that allow computers to “learn”

= In this course, we use a rather narrow
definition of “learning”

= Learn to assign an object or an event to one of
the several pre-specified categories (a
category is usually called a class)

= also called Pattern Recognition

= Example:

tea cup

face
phone 9

ML Application: male or female?

classes
Objects (pictures) A

r N
m female

@

M
A
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ML Application: Character Recognition

objects >
HQEEQ WQYgQI hello world

= classes are all possible characters: a, b,
Chueey Z

ML Application: Medical diagnostics

classes
A
e N
objects (tumors) cancer not cancer

>




ML Application: speech understanding

objects (acoustic signal)

Perfect

PR system

phonemes

re-kig-'ni-sh&n

= In this case, the classes are all phonemes

ML Application: Loan Approvals

classes
objects (people) p A N
income debt | married | age approve deny
John Smith 200,000 |0 yes 80 E
Peter White 60,000 |1,000 |no 30 E
Ann Clark 100,000 | 10,000 |yes 40 E
Susan Ho 0 20,000 |no 25 E




What is Natural Language Processing?

= How to develop computers that can
understand human (“natural”) language and
speak human language

= Computers would be much easier to use with
Natural Language Interface

= Can we “teach” them to understand human
language?
= Many approaches to NLP are based on Machine

Learning

NLP Application: Machine Translation

llpesunexT CLUA noka He Russian The President OF THE USA
T B e iolutl_on, shglptld be enlarged
to English merican military presence
Wpake. . inIra
by Babel fish q-

does not work so well for poetry

A Bel, Mon 'D‘Pysbﬂ R But you, my friends of last

npu3biBa

Y1006 Bac onnakMBaTb, MHE XU3Hb call! In order you to mourn, to
COXpaHeHa. . me life is preserved. Above

Hap Baluei namATbIO He CThITh Russian your memory not to cool by
nnakyyeu uBom, poetry weeping willow, A to shout to

A KPUKHYTb Ha BeCb MUp BCe Baluun entire peace all your names!
nmMeHa! I:> Yes that there names! Indeed
[a yTto Tam umeHa! nevertheless - you with us!..

Benb Bce paBHO — Bbl C to English Al to the elbows, everythinR!
Hamu!.. by Crimson gushed out light! And
Bce Ha koneHu, Bce! Babel fish residents of Leningrad again
BarpsiHbii xnbiHyn cBeT! go through the smoke by
W neHuHrpaaubl BHOBb UAayT numbers - living with the
CKBO3b AbIM corpses: there are no corpses
psfamu — for the glory.

XXuBble ¢ MepTBbIMKU: ANA cnaBbl
MepTBbIX HeT.




NLP Application: Speech Synthesis

= Text to speech

= http://www.cepstral.com/

"My latest project is to learn how to better project my voice"

-

Speech

NLP Application: Automatic Summarization

Three Bears Story

in a wood. One of them
One day, afer

by for they wers

The door was not fastened,

‘and then, perhags, they

hospitable. Butshe was an impudeot, rude e i, and so she sat about helping herasi. First she tasied the

Bear, ‘and tasted t, and
hot nor butju ‘every bitl Then
, sate down in

sized Bear, that

for she was a bad-

for her.

foot, butjust right

Now careless Goldilocks had left the spoon of the Great Big Bear standing in
WEBDWHMBENATWPDRRDGEruIdeBhI-hn-NM Mvutw.nmm.
"SOMEBODY HAS BEEN AT

MY PORRIDGE 3
gonel "SOMEBODY MY

PORRIDGE,
Bears,

ALLUPF

breakfast, began to

dlmﬁnllshlw "SOMEBODY HAS BEEN SITTING IN MY CHAIRI" said the Great Big Bear in his great,
rough, And the careless Goldliocks had vu

"SOMEBODY HAS BEEN SITTING IN MY CHAIR" said the Middle-sized Boar
WEBDWHMBENSMNGNWCHMR.mbmnﬁmmmmmurwmm

Big place. "SOMEBODY BEDF great,
HAS BEDF
And upon the pillow—? There was Gok which was notin ts place,
m'aoManuvuAsasENmeummmnulesusnssnuwmuﬂ-w—-s-l his
. or And she
andso
shil,
) ke
900d, idy Bears, as they were, y So
ughty,

Summary by “Mead”

Once upon a time there were three Bears
who lived together in a house of their own
in a wood. One of them was a Little Wee
Bear and one was a Middle-sized Bear and
the other was a Great Big Bear. One day
after they had made the porridge for their
breakfast and poured it into their
porridge-bowls they walked out into the
wood while the porridge was cooling that
they might not burn their mouths by
beginning too soon for they were polite
well-brought-up Bears. And then she went
to the porridge of the Little Wee Bear and
tasted it and that was neither too hot nor
too cold but just right and she liked it so
well that she ate it all up every bit! Then
Goldilocks who was tired for she had
been catching butterflies instead of
running on her errand sate down in the
chair of the Great Big Bear but that was
too hard for her. And she had heard the
middle-sized voice of the Middle-sized
Bear but it was only as if she had héard
some one speaking in a dream.




What is Computer Vision?

= How to design computers that can see (that is
understand and interpret information in
images/video)
= Vision is our primary tool for experiencing the
world
= Approximately 50% of cerebral cortex is for vision

= Computer vision is immensely useful for a
variety of applications

CV Application: Face Detection
from Viola and Jones

a1 Y

|JUDYBATS o

20




CV Application: Robot Navigation
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CV Application: building 3D models
(from Berkley)
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CV Application: Tracking

(from Cambridge University)

23

CV Application: Medical Image Segmentation

Picture from M. Leventon
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CV Application: Digital Libraries

Data Base extenders for media data management

Server based

CBIR
> IBM QBIC
» Virage, etc.
Goodifoer Ad professional
> Similarity for fade, wipe, etc
Consumers want
> “just find it
> Natural user interface

Pradeep K. Dubey, pradeep.dubey@intel.com

Summary

= Brief introduction to three very active and
exciting areas of Al
= Machine Learning (ML)
= Natural Language Processing (NLP)
= Computer Vision (CV)

= Each programming assignment will focus
on developing a practical application in
each of these areas
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