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(Intelligence Systems)

Udualae

HUILAENTIVITEINIIA IUNTUA

NANFATINGINITABUNIADS
UNINYIAYHIUAETN




NUIFD1999Laza1uUsENaU

W Stuart Russell and Peter Norving (2003). Artificial Intelligence : A Modern
Approach, Prentice Hall.

¥ Elaine Rich and Kevin Knight (1991). Artificial Intelligence, Second Edition,
McGraw-Hill.
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" glgnas 113UsHIESS uavaIsad ai(2552). UeuseRusitesdy,

U A

AINNUNLATR, NFUNNUNIUAS.

(-1 o

= yasey Asiunna (2551). Usygurussheg, driniiusiney, njannumuns.
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unu(Introduction)

adunudeyayn (Intelligent agents)
N15ANMILAZLAN (Search and game-playing)
n’l'iLL‘I/luﬂ’J’laJi(Knowledge representation)

AU lauduaun (Uncertainty)

1.
2.
3
il
5. ms’tﬁmqwauazn'\sagmu (Reason and Inference)
6
7. N159798HU (Planning)

8

N1338UIAI8LATa9 (Machine learning)
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" ynu(Introduction)

" gaunudeyaun (Intelligent agent)



" {Jg1uva9 INTELLIGENCE SYSTEM

2 Js23nauduun

= nrsuszanaly



AMUNUIYUBY INTELLIGENCE SYSTEM

" Intelligence = Uy = ANURAA = 9T ?
% System = 3¥UU
" 53UU A @iUTENaU/seulgasneg MYinnuswiuieliussaud e niivue

¥ yUU09R3UL — STUUNRANA — SeuuniUae

= Junsuszendldvesdygusshivg (Artificial Intelligence)
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ANUNEYRIUNUTE ALY

(- L)

Systems that think like humans Systems that think rationally
The study of mental faculties through

the use of computational models.

Systems that think like humans Systems that act rationally
The study of how to make computers
do things at which, at the moment,

people are better.




6

YNNIV NEUUYUIUTEREY

9

Systems that think like humans

Systems that think rationally
ANDENINLINNA

Systems that act like humans

o v 6
nsziinlakuuly e

Systems that think like humans




ARKUUNYEE(THINKING HUMANLY)

B A9N3IUNNEIVDINUANUANYDILYBE
" 3y wdinssuIun1AneeIals

B Cognitive science LUUAIEASNINAINISANYINIOINGIANERS LULT9009ANUARNLAY
ANaan FUduaINgINISNUTENaUTUANNFAEATAS MALITDT LAA @113RINEN
USvgyn Useamingn nwenans uyseiven IMeinseeuiimes kasdiine,

= gilyianunsassylauwddainuyudfnlagsls
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nszyinlaegnauywe (ACTING HUMANLY)

= n13n3evinvoIuyee
" nasaseyvinilauaz iUy
B N1580815tA8N15LUN1¥Y 11587 NTUA

" n15Aaaulyn

RIS The Turing test

“ i | ? 9
O mjg’uzmwsgam@ﬁa Computing Machinery and Intelligence
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AnE19lVIANa (THINKING RATIONALLY)

= . Junsfnadragneas divsmua

= lpginninagklasnssulunisanlieglusunssnenans

" J3enoumudyanyalkas NN

= lvannsInA1EnsluN1SANAIR DU T AN

= JyanUsehvgadelnddnlyninusniendnamansuazysvag

I a A | < ] [~ a ¥
B singAnssuyaainuegsilianunsonlasdudnssngle
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nyzvinlaagnadiimana (ACTING RATIONALLY)

" Ansuffivinea : vihldetsgndos

= pndeduudvesnsussadimane Tneglddoyantls
= prabilAgadesiunsin Wu msnenFum

B LignanuiennsAnfiiinanmsnsyinegadlivena

" oiaus/faunutygnlagluseuutusnonlugs

1ud A Wsunsudlalauarursalunisnszvivsaidudunuluszuudaludifsag 9 -
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LAAINLUIAN YUNDY LASINALAYBIAIVIANGE UINUTEY

" Uy asane MItiveea fugiunmaiseus 1w eudivnea
" adlnrans: sUkUUNasuea N159anesiiunsiigau

= Fpinen: mIUius Msdus wagnsmuaNnsiAGoui
5 asugenans: nqunisanauliognsilivena nguinud
= pweand: lhensal susuuildunueg

= JsgamIve: nsviauvesatasninluganuda nsnseyin

5 guAn1IAIUAL: N1IAIVANNISIATOULY 115N N1TBBNKUULBLIUA 1
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B 1943: Hebbian learning 1JulainaueaiisealiemssneMialunisAuia n158519.A389RRUNLADSILUU
Tsealialisn

® 1950: The Turing test luunAIUTe “Computational Machinery and Intelligence.” Lagtl@UDUIAN
NEIAUNITIEUIMELATE TUADUITBINUTNTTU LATNITIEUSLUULETUNAN

6

= 1956: Dartmouth workshop 3atsusun1sUsyels “Jyaynusenvg”

9

= 1952-1969: YsnAnanuaanisgbuaunlayaiusshivg
- MsLAgURUUNSWN Uy vesuywdGeneral Problem Solver
- @51901% Lisp

| 15
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B 1966-1973: mivuiluliegnedn uidenanes sgnsliusvaunadiia

" 1969-1970: WISz UURLTEIY 1YY DENDRAL, MYCIN ladu5asunduunaulasnuidasiu
SUBUUAIELNUAIINSG

(*%

= 1980-Ua9U0u: dnIveaulawaurnunulygyiuseivgedranaiiios wazisulyly
AIPYAAINTTY
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" AsUszInaNan w1sITua@(Natural Language Processing)

= Jnginsvugus(Robotics)

" N15Wgaung e un (Theorem Proving)

" syuuldIuynIs (Expert Systems)

" asgulusikasuenlud@(Automatic Programming)
= Jnn1339an1319 (Scheduling Problems)

= Jeymaudszamduia (Perception Problems)

v - , 17
" szuupIRiyy (Intellicence systems)



IngUszasAuas INTELLIGENCE SYSTEM

= JyanUsehvgaaiuseuunnseyinegralivsnalusUuuuves Rational agents

" 53UUNIEYNeg1lllgNg 0158 UUYNEIAgNAeY NNEINTEULS

1
A =

Rational agent fia TUsknsunnszyinsiivelilanannyign venanAInINfNanie
danulsiwiuay

B Agent fg lUswnsuivinnunelinismunukuudasy SuFanImKINaey inauly sz
AU Yiusuieuiuasuluussaidvunela
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¥ 59nNU AGENT

e

B SINAUEATNLINRY
" Jssinnvas AGENT
¥ MULTI AGENT SYSTEM (MAS)

= nrsuszanalaunudeyay

19
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39NNU AGENT

Agent
= lasuneuning it Na U YEABINIs
B YT U0 UL Y8

® anything that can be viewed as perceiving its environment through sensors and

acting upon that environment through actuators

® an autonomous entity which observes through sensors and acts upon an

environment using actuators (i.e. it is an agent) and directs its activity towards
20

achieving goals (i.e. it is rational)



A19819U99 AGENT

¥ Thermostat
 Control / Regulator

« Any control system
Sensor

Input
W Software Daemon

e Print server

« Http server

Environment

21
« Most software daemons



1A598519099 AGENT

/Agent

Agent controller

Mechanism for
Interaction

Process

Sensors

3

~

pe

Irceive

> Actuators

act

JUSWUOJIAUT

22



A298191A598519089 AGENT

® Human agent:

sensors: eyes, ears, and other organs

actuators: hands, legs, mouth, and other body parts
¥ Robotic agent:

sensors: infrared range finders

actuators: various motors 03



N15UsTUIaNaUdY AGENT

= gunsouedegluguilaidu

[f:P*L]A]

= 1oy £ 10U agent function NTUYATIYALININAIRY (P*) W7
< o cii
LUARUUNITASENNNDHDUAUDY (A)

¥ | ¢ ¢ ¢ ¢ Y] | = ¥ & &
" fuesineuiilugenduls sinsuelaudazsusguuandnenssuiioasns fanduwe
LAUR f

agent = architecture + program 24



INTELLIGENT AGENT

" “Intellicent 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 doing so, employ some knowledge or representations of the

user’s goals or desires”

25



09UV AGENT

¥ Robots

¥ Software agent or softbots
® Knowbots

¥ Taskbots

W Userbots

26



NANNI5DINLLUU AGENT

ABININUA 2 dausalull
1. Task environments @NINLIAGDUNLNLIVINUIIUUDS Agent
(nelgnannisues PEAS)

2. Properties of task environments @mauﬁaaﬂ'}WLL’J@ﬁamaN’m

27



TASK ENVIRONMENTS

B AAUAANINLINRaUNINEITDIAUIIUYDY Agent

" %dnn15 PEAS fvuadensludl

Performance - MuUAALIINULYDY agent 1399 UseaIRANUARINISITALRY WiathuInaussauy
N13Y191UVBY agent

Environment - nvuavaulwnanmwnssuiidululs dedesinnugennaeiuazatuayunisinmu
VDN agent

Actuators — MUUAFILUIENBUVDY agent NANNITONTEYINNSIARBUAUANINLINaRNLA Lagn1rue
eIy

Sensors - AMVUAAILYBY agent mIuTeayaruanInwnaaula 28



A19819 AGENT s1u%ann1s PEAS

YUAVDI Agent

o = e
FTUUTUIOLNND
D LUITH

FZUUILAT =W
ATWINAATILAS L

VUSUALAUYD I

Performance

Uaomiy S2AL57
UHUFeNINg
VII1VT @ZEAIN LU
ATLA LN

AuUltHgun e
— ! 2 0 -
VU A LGR1EN

ﬁhwujmwgﬂﬂw
Tigneioq

Environment

AU FATW
WINVT AULFU
L1161 13 6114

o
anen
AUld e
FIAWeNUA

AT i lyaas
PIAANILA DS
VBDIA 1ALV &I

Actuators

WITUIANE QD
AULSY LUSAH LLEIS
FE @ IULLEE NS

A IULLAFIF 10113
ANSVIedEDU &JU
Aiae
uamﬂwujmwg
VDINTN

Sensors

Aao49 wuU1S MuJUsiuan
AIULS1 GPS LAT9916
Jrze=149 waznalnuag

sSemnsor

o 2 = =
FUYDAANTN LU LW
a3 ﬁ"lﬁﬁ]ﬂsﬂaﬂﬁuiﬁﬁ

Qs ==

ANF U UUYANTIN (Pixel)
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PROPERTIES OF TASK ENVIRONMENT

AMANUAYDIENINLINTIUNATUAYUIIUVDY Agent baln
® Fully observable vs. partially observable- \infsuazuaaiiulavianun agent Susvaya/anuzaindawindouladng
B Deterministic vs. stochastic — @11150AIAMIANIUNITULAAIALIIINNITNTLVINVDIR LS

B Episodic vs. sequential — Us¥auN15alvee agent NlAsUNENNLINGRNLUIBanTURINLAY agent aUAWDIlAY
JuivantulivuiuaInAe Ut

B Static vs. dynamic — @nnwinaautiinisidsuluag
. . [~ a 9] [ A Y]
B Discrete vs. continuous — WJuddasyanniu lumnelileny

B Single agent vs. muti-agent- fagent MINULAEIAIALT TAN1TULARIEALD
30



CHARACTERISTICS OF ENVIRONMENTS

Fully Determunistic? | Episodic? | Static? | Discrete? Single
observable? agent?

Solitaire

Backgammon

Taxi driving

Internet
shopping

Medical
diagnosis

31



CHARACTERISTICS OF ENVIRONMENTS

Accessible | Deterministic | Episodic | Static | Discrete? | Single
agent?

Solitaire

Backgammon

Tax1 driving

Internet
shopping

Medical
diagnosis

32



CHARACTERISTICS OF ENVIRONMENTS

Fully Deterministic? | Episodic? | Static? | Discrete? | Single

observable? agent?
Solitaire No Yes Yes Yes Yes Yes
Backgammon

Taxi driving

Internet
shopping

Medical
diagnosis

33



CHARACTERISTICS OF ENVIRONMENTS

Fully Deterministic? | Episodic? | Static? | Discrete? | Single

observable? agent?
Solitaire No Yes Yes Yes Yes Yes
Crossword Yes Yes No Yes Yes Yes

Taxi driving

Internet
shopping

Medical
diagnosis

34



CHARACTERISTICS OF ENVIRONMENTS

Fully Deterministic? | Episodic? | Static? | Discrete? | Single
observable? agent?
Solitaire No Yes Mg Yes Yes Yes
Crossword Yes Yes No Yes Yes Yes
Taxi driving | No No No No No No
Internet
shopping
Medical

diagnosis

35



CHARACTERISTICS OF ENVIRONMENTS

diagnosis

Fully Deterministic? | Episodic? | Static? | Discrete? | Single

observable? agent?
Solitaire No Yes Yes Yes Yes Yes
Crossword Yes Yes No Yes Yes Yes
Taxi driving | No No No No No No
Internet No No No No Yes No
shopping
Medical

36



CHARACTERISTICS OF ENVIRONMENTS

Fully Deterministic? | Episodic? | Static? | Discrete? | Single

observable? agent?
Solitaire No Yes Yes Yes Yes Yes
Crossword Yes Yes No Yes Yes Yes
Taxi driving | No No No No No No
Internet No No No No Yes No
shopping
Medical No No No No No Yes
diagnosis

— Lots of real-world domains fall into the hardest case!

37



UsznNuag AGENT

" Simple reflex agents

¥ Model-based reflex agents
¥ Goal-based agents

W Utility-based agents

¥ Learning agents

38



SIMPLE REFLEX AGENTS

(Agent Sensors <—_C_\
W:)la(n the world
is like now
IKe m
=
=
o
=
3
D
i =
@ondition-action ruleg_.. !th?:ldagl'o'ou?olw

. g’ .




SIMPLE REFLEX AGENTS

function SIMPLE-REFLEX-AGENT(percept) returns an action
static: rules, a set of condition-action rules

state €= INTERPRET-INPUT(percept)

rule €<= RULE-MATCH(state, rules)

action€— RULE-ACTION[rule]

return action

40



MODEL-BASED REFLEX AGENTS

- Y

What the world
(How the world evolves)—b i e

@hat my actions do

JUSWUOJIAUT

@ondition—action rules)—> gg‘lﬁgogolw
kAgent Effectors ﬁ—(—/

a1



GOAL-BASED AGENTS

4 N

( State )J= *
What the world
(How the world e"o""g is like now
- What il V!ill be like
CWhal my actions do if | do action A

- | | What action |
should fo now
kAgent EffactOI’STt)
42
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UTILITY-BASED AGENTS
4 N

)

Sensors =
State
What the world
CHow the world evolves i like now
. What it will be like
@hat my actions do if 1 do action A

2 How h !ylwillbe
insu?:ﬁastale

What action |
should do now

*
kAgem Effectors m .

JuswiuolIinuz




LEARNING AGENTS

Performanrce standard
f Critic - Sensors -
feedback
changes
Learning = Performance
| t | t
elemen thowladge elemen
learning
goals
Probletm
generator
'
Actuators

\Agent

juswiuoliAuz

aaq
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