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An Adaptive Learning Agents
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Agentsבᶱ ╩ʷ?

Å άIntelligent agents continuously perform three functions: perception of 
dynamic conditions in the environment; action to affect conditions in the 
environment; and reasoning to interpret perceptions, solve problems, draw 
inferences, and determine actionsέ ώIŀȅŜǎ-Roth, 1995].

Å άAn autonomous agent is a system situated within and a part of an 
environment that senses that environment and acts on it, over time, in pursuit 
of its own agenda and so as to effect what it senses in the futureέ ώCǊŀƴƪƭƛƴ 
and Graesser, 1995].

Å άA hardware or (more usually) software-based computer system that enjoys 
the following properties: autonomy, social ability, reactivity, pro-activenessέ 
[Wooldridge and Jennings, 1995].

Å άAutonomous agents are computational systems that inhabit some complex 
dynamic environment, sense and act autonomously in this environment, and 
ōȅ ŘƻƛƴƎ ǎƻ ǊŜŀƭƛȊŜ ŀ ǎŜǘ ƻŦ Ǝƻŀƭǎ ƻǊ ǘŀǎƪǎ ŦƻǊ ǿƘƛŎƘ ǘƘŜȅ ŀǊŜ ŘŜǎƛƎƴŜŘέ [Maes, 
1995].

Å άIntelligent agents are software entities that carry out some set of operations 
on behalf of a user or another program with some degree of independence or 
autonomy, and in so doing, employ some knowledge or representation of the 
ǳǎŜǊΩǎ Ǝƻŀƭǎ ƻǊ ŘŜǎƛǊŜǎέ[IBM, tech. report.].
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IndirectManipulation DirectManipulation
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Agent╢ἳἘ

Reactivity

Autonomy

Collaborative behavior

Communication ability

Inferential capability

Temporal continuity

Personality

Mobility

Adaptivity

Learnability
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[Gilbert et al., 1995]
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[Nwana, 1996]
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[Franklin and Graesser, 1996]
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Agent╢ṧᵃ

[Caglayanand Harrison, 1997]
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ᾈ›╧♆

Åά!ƎŜƴǘǎ ǘƘŀǘ ŎƘŀƴƎŜ ƛǘǎ ōŜƘŀǾƛƻǊ ōŀǎŜŘ ƻƴ ƛǘǎ 
ǇǊŜǾƛƻǳǎ ŜȄǇŜǊƛŜƴŎŜΦέ

Åҍ ♠╬ ᾋ͙ḹ
ïReinforcement Learning

ïDecision Trees

ïBayesian Learning

ïNeural Networks

ïGenetic Algorithms
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Reinforcement Learning Agents

ÅGeneralized model learning for reinforcement learning on 
a humanoid robot: 
http://www.youtube.com/watch?v=mRpX9DFCdwI

ÅAutonomous spider learns to walk forward by 
reinforcement learning:  
http://www.youtube.com/watch?v=RZf8fR1SmNY&feature=related

ÅReinforcement learning for a robotic soccer goalkeeper: 
http://www.youtube.com/watch?v=CIF2SBVY-J0&feature=related

(c) 

2008

SNU 
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http://www.youtube.com/watch?v=mRpX9DFCdwI
http://www.youtube.com/watch?v=RZf8fR1SmNY&feature=related
http://www.youtube.com/watch?v=CIF2SBVY-J0&feature=related
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DrivatarςRacing Game Agents

MS XBOX360 Forza2
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˪╧ᵻʷ Ἅ ѡ ♅˼ᴘ ᾈ
(Imitation Approach)

¸The Future of Racing Games 
http://www.youtube.com/watch?v=TaUyzlKKu -E

ᵉ♠ ᶛҨᵠ╖ᴛ ╬ ҿ▀ ὡר╥ ᶴ ⇔♣ ᵑ ỸἛ

Microsoft Research in Cambridge, UK

˪▄ ᴃ╧ ừ›Ἁ╢ ↔♆

( : Thore Graepel, MS Research Cambridge) ¸Whole-audience Control of a Racing Game
http ://www.youtube.com/watch?v=NS_L3Yyv2RI

http://www.youtube.com/watch?v=TaUyzlKKu-E
http://www.youtube.com/watch?v=NS_L3Yyv2RI
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Personal Robots at Home and Office

©  2010, SNU Biointelligence Lab, 
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http://www.youtube.com/watch?v=

mgHUNfqIhAc&feature=related

¸PR2 Robot Plays Pool

¸PR2 Robot Cleans Up 

http://www.youtube.com/watch?v=g

Yqfa-YtvW4&feature=related

ă PR2 Robot of Willow Garage

( : Willow Garage)

http://www.youtube.com/watch?v=mgHUNfqIhAc&feature=related
http://www.youtube.com/watch?v=gYqfa-YtvW4&feature=related
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Soccer Robots

Å RoboCup2000: 

Beyond Human: Robot Soccer

Å Humanoid Robot Soccer 2007: 

RoboCup2007 Final, Humanoid 
League

Å RoboCup2008: 

CMDragonsRoboCup2008 SSL 
Highlights

Å KondoCupRobot Soccer 2008: 

12th KondoCupRobot Soccer: 
Cool Moves!

Å RoboCup2010

ï https:// www.youtube.com/watc
h?v=4wMSiKHPKX4

Å RoboCup2012

ï https:// www.youtube.com/watc
h?v=4B_sB0q4IDU

Å RoboCup2014

ï https:// www.youtube.com/watc
h?v=dhooVgC_0eY

(c) 2008 SNU Biointelligence Laboratory, 

http://bi.snu.ac.kr/
14

http://www.youtube.com/watch?v=T4f4wxb6j1s
http://www.youtube.com/watch?v=ICgL1OWsn58&feature=related
http://www.youtube.com/watch?v=jQXPy9rsaAA&feature=related
http://www.youtube.com/watch?v=bn2y3Z0pUh4&feature=related
https://www.youtube.com/watch?v=4wMSiKHPKX4
https://www.youtube.com/watch?v=4B_sB0q4IDU
https://www.youtube.com/watch?v=dhooVgC_0eY
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DARPA Grand Challenge 
Autonomous Driving Robots

©  2009, SNU 

Biointelligence Lab, 

http://bi.snu.ac.kr/
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Stanford ╘ ᶴ╬▫ҿ ╥ ▫ҿ⇔♣ ͙ὥ⁄ ͙́ ᾋ ͙ḹ╙ ↔ ⁴ 2005Цҵ Grand 
Challenge⁄Ἄ ↕ᾍ(Ữ͔ 2ḥᵣ Ҁ2007 ,(ױЦҵ Urban Challenge⁄Ἄ ╙ᾍ↕ר תּ ₄ѻ.

Video

Ợז╥⇔♣ ╙ ᾋ

▫ҿ

Ợז

2005УҲ ḅἧ: Ợᵢּ⁵ת 175ᵡ▀╙
▫ҿ⇔♣ᵣ╖ᴛ 10ᾎʼ ╪Ͽ⁄ ל

2007УҲ ḅἧ: ҵᾎ ˿⁄Ἄ 96kmᵑ
▫ҿ⇔♣ᵣ╖ᴛ 6ᾎʼ ╪Ͽ⁄ ל

ᵉ♠ᶛҨᵠ

ᴆ╪♇ᵑ ╪↔ תּ Ὸּת Ὸ ḓ בֿ ˿ᴛ ́

[Sebastian Thrun, Stanley & Junior, Stanford Univ.]

DARPA Grand Challenge: 

Final Part 1

http://www.youtube.com/watch?v=tvmOkC9bXSE
http://www.youtube.com/watch?v=tvmOkC9bXSE
http://cs.stanford.edu/group/roadrunner/nqe/AreaA.wmv
http://cs.stanford.edu/group/roadrunner/nqe/AreaA.wmv
http://www.youtube.com/watch?v=M2AcMnfzpNg
http://www.youtube.com/watch?v=M2AcMnfzpNg
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Autonomous Helicopter Control
ˆ ᾋ╙╪↔ ⁴ RC ͙ᵑ▫ҿ♠╖ᴛⱠ‡ ѤҥἛ̑ ̆

ѻ‚ ̆ϱ╪ҵẋ ҵἛ̑♠╖ᴛ ѻ.

˃ ᾈ (RL) ╖ ■Ҽ♫„ʷἳҲ, ἳҲἜἉʷѽᵘ RC ᵖ

■Ҽ♫„ᵎ
̃Ϯ╧ҲẈ

■Ҽ♫„ᵎ ̃Ϯ╧ҲẈ

( : Andrew Ng, Stanford Univ.) Stanford Autonomous Helicopter - Airshow #2: 

http://www.youtube.com/watch?v=VCdxqn0fcnE


