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Agenda for Autumn 2008

➤ Contents aording to the TKK Study Programme 2008�2009:Knowledge representation, reasoning, and deision-making.Automated reasoning.

➤ In Autumn 2008, the ourse onentrates on agent-basedomputing in whih software agents are used as natural buildingbloks of omplex software systems.
➤ From the methodologial point of view, the ourse provides anintrodution to using Bayesian networks for the representation ofprobability distributions and as the basis of unertain reasoning.
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Pratial Arrangements

Letures: Tuesdays, 14�16, room TB353Leturer: Doent, D.S.(Teh.) Tomi Janhunen, o�e TB335,tel. 09 451 3255, email @tkk.fi

Tutorials: Wednesdays, 15�16, room TB353Course assistant: M.S.(Teh.) Antti Hyvärinen, o�e TB358,tel. 09 451 4774, email @tkk.fi

Home page: https://noppa.tkk.fi/noppa/kurssi/t-79.5102/Email: t795102 @tcs.hut.fi
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Course Contents

➤ Letures1. Design of intelligent agents:struture, funtionality, properties of environments2. Conditional probabilities and the Bayes' rule3. Deision-making on the basis of unertain information4. Deision and utility theory5. Optimization of behavior6. Learning agents and indutive learning

➤ Projet WorkThe simulation league of RoboCup (http://www.robocup.org/)
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Projet Work

➤ The goal is to implement a soer playing agent, or a team ofagents, for the simulation league of RoboCup.

➤ Compatibility with the RoboCup-server/monitor is required.Server:� State of the �eld� Simulation of the movementsof the players and the ball� Player interfae (a protool)

l l l

A1 . . . An

←→

Monitor:
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Projet Work (Cont'd)

➤ The protool between the server and players de�nes:1. Ations available to players and ation parameters2. Piees of information that an be obtained from perepts
➤ Given a sequene of perepts, a player is supposed to build/updateits own view of the world and deide about the next ation to take.
➤ You are not supposed to implement the protool, i.e., use one ofexisting libraries in your preferred programming language.
➤ An existing implementation an also be used as a starting point.

➤ The projet is done in groups of 1�3 students and the projet planmust be �rst approved by the ourse assistant.
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Course Material
➤ The ourse bookStuart Russell and Peter Norvig:Arti�ial Intelligene: A Modern ApproahSeond edition, Prentie Hall, 2003.Chapters 2, 13�19, to the extent presented at letures.

➤ Leture notes
➤ Problems from tutorials and their solutions

➤ RoboCup doumentation
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Tentative ShedulePeriod I (Letures 1�7)

• Sep 9: Intelligent agents

• Sep 10: (Continued)

• Sep 23: Unertainty

• Sep 30: Probabilisti reasoning

• Ot 7: (Continued)

• Ot 14: Probabilisti reasoning over time

• Ot 21: Making simple deisions
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Tentative ShedulePeriod II (Letures 8�12)

• Nov 4: Making simple deisions (ontinued)

• Nov 11: Making omplex deisions

• Nov 18: (Continued)

• Nov 25: Learning from observations

• De 2: Logial and Bayesian learning

• De 9: (In reserve)
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Formal Course Requirements

Course redits (4 r) are granted on the following basis:1. An examination is passed with a grade 1�5.� The �rst exam is arranged onthe 18th of Deember, 2008, 13�16, in hall T1.� Additionally, two other exams are arranged on demand in 2009.2. The projet work is passed (with distintion).� Implementing a soer playing agent in a simulated environment.� Partiipation in a up among the teams implemented by groups.� Grading on the sale failed, passed, and passed with distintion.The grade for the exam determines the ourse grade expet thatgrades 1�4 are raised by one if the projet is passed with distintion.© 2008 TKK / ICS
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General Objetives
➤ In-depth understanding of the agent model
➤ Basis of probability theory and Bayesian networks

➤ Pratial modelling skills
➤ Familiarity with some appliations of agent tehnology

➤ Hands-on experiene on implementing software agents
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Roots of Agent-Based Systems

➤ Objet-oriented programming

➤ Arti�ial intelligene

➤ Distributed omputing

➤ Game theory

➤ EonomisS. Russell & P. Norvig:An agent is anything that an be viewed as pereiving itsenvironment through sensors and ating upon thatenvironment through atuators.
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Themes Related to Agents

➤ Communiation and interation between agents

➤ Coordination and negotiation

➤ Intelligene and rational behaviour

➤ Knowledge representation and reasoning

➤ Distributed heterogeneous databases, ontologies

➤ Cooperation, delegation, distributed servies

➤ Trading mehanisms

➤ Mutual trust and information seurity
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Appliations

➤ DesktopOperating systems, appliation programs

➤ InternetInformation retrieval, �ltering, digital servies, mobile appliations,digital libraries, eletroni trade, autions
➤ IntranetWork�ow management, automation, resoure management,network management, distributed databases, personal digitalassistants
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