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15-780: Graduate Artificial
Intelligence, Fall 2007
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Course Overview

Lectures | Tue. & Thu. 10:30 AM - 11:50 AM in Wean Hall 5409
IMPORTANT | Please periodically check the News page for important updates.

This course is targeted at graduate students who need to learn about current-day research, and
about how to perform current-day research, in Artificial Intelligence---the discipline of
designing intelligent decision-making machines.

Techniques from Probability, Statistics, Economics, Algorithms, Operations Research
and Optimal Control are increasingly important tools for improving the intelligence and
autonomy of machines, whether those machines are robots surveying Antarctica, schedulers
moving billions of dollars of inventory, spacecraft deciding which experiments to perform, or
vehicles negotiating for lanes on the freeway. This Al course 1s a review of a selected set of
these tools. The course will cover the ideas underlying these tools, their implementation, and
how to use them or extend them in your research.




























Google faguars

Web MNews |mages

uars.com: The Official Website of the NFL's Jacksonville Jaguars

The cfficial team site with scores, news items, game schedule, and roster.

www_jaguars.com/ - 66k - Cached - Similar pages
Team - www.jaguars.com/Team/
Single Game Tickets - www.jaguars.com/Tickets/SingleGameTickets.aspx
Coaches - www.jaguars.com/team/coaches.asp
Season Tickets - www._jaguars.com/tickets/SeasonTickets.aspx
More results from www.jaguars.com »

Jaguar - Wikipedia, the free encyclo

The jaguar (Panthera onca) is a New World mammal of the Felidae family and one of four
"big cats" in the Panthera genus, along with the tiger, ...

en.wikipedia.org/wiki/Jaguar - 117k - Cached - Similar pages

Jaguar Cars - Wiki ia, the free encyclo

Jaguar Cars Limited is a luxury car manufacturer, originally based at Browns Lane, Coventry,
England but now at Whitley, Coventry. ...

en.wikipedia.org/wiki/Jaguar_(car) - 89k - Cached - Similar pages

[ More results from en.wikipedia.org ]




@ find local jobs

]
ﬂ I pdog Job Title, Keywords

Senior Marketing Representative

Crawley Warren Insurance Services, Inc. (San Francisco, California)

Salary: $20 to $30 Save Jobtomy [ o
Salary Details: depending on experience SR

Position Type: Parttime

Ref Code: 60576596

Minimum Education Level:

Some College Coursework Completed

Minimum Career Level: Experienced (Mon-Manager)
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Search (T NET) )

Girl Genius Volume &: Harry Potter and the
Agatha... Paperback by Deathly Hallows

Phil Foglio Hardcover by J. K.
(Why is this recommended for Rowling, Mary...

You?) (Why is this recommended for
You?)

*» See more new releases







Grand Challenge road race
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Robocup
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More examples
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o Valerie and Tank, the
Roboceptionists

o Social skills: attending

a party, giving
directions, ...







Common threads
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o Search and optimization

o Set the problem up well (so that we can
apply a standard algorithm)

o Managing uncertainty

o The more different types of uncertainty,
the harder the problem (and the slower
the solution)







Opponents cause uncertainty
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o In chess, must guess what opponent will
do; cannot directly control him/her

o Alternating moves: game trees (Part 1)

o Simultaneous or hidden moves: game
theory (Part I1I; computationally harder,
especially if a sequence of moves)




Outcome uncertainty
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o In backgammon, don’t know ahead of time
what the dice will show

o When driving down a corridor, wheel
slippage causes unexpected deviations

o Open a door, find out what’s behind it
o MDPs (Part Il)













Combining sensor and outcome
uncertamty
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o Build a robotic mouse
o Lives in cage with levers, blinky lights, etc.

o Pressing levers in the right sequence
dispenses a snack of robo-cheese

o Move around, experiment w/ levers to turn
on lights, get robo-cheese

o This is a POMDP (more in Part 1)




Other agents cause uncertainty
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o In many Al problems, there are other
agents who aren’t (necessarily) opponents

o Ignore them & pretend part of Nature
o Assume they’re opponents (pessimistic)
o Learn to cope with what they do

o Try to convince them to cooperate
(paradoxically, this is the hardest case)

o Part 11l
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Heuristic search
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o Implement open set S with a priority queue
o Ops: insert, update_priority, pop
o Pop always gives node w/ best priority

o Priority function = place to give the
search algorithm additional info

o E.g., priority(x, y) = lgx-x| + lgy-yl





































