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2.1. Tac t&r va moi trrdng

M6t tac tir - agent dwoe hiéu la bat ctr thir gi cdm nhan
moi tred'ng quanh né théng qua cac cam bién va tac
dong tré lai méi triwdng thdng qua bd kich hoat.

Vi du 1: con ngudi dwoc xem la mét tac tw
o CAam bién: mat, tai, ...
o BO kich hoat: tay, chan, ...

Vi du 2: Ngwol may Aishimo
o Cam bién: camera, cac bd do dwdng hdng ngoai
o BO kich hoat: mé to

Vidu ...: hé chuyén gia MYCIN, Google search, ctra tw
dong déng mo, ...



'2.1. Tac t&r va moi trrdng

SENsors

percepts

actions

actuators

= Ham tac t Ia anh xa ttr tdp cam nhan trong qua
Khtr t&1 hanh dong twong ng:
f: P*> A

= Chuwong trinh tac t& chay trén kién trac vat ly dé tao
ra ham f




Chwong trinh tac t&r dwa trén bang diéu kién

Function TABLE-DRIVEN-AGENT (percept) returns action
static: percepts, moét day cdm nhan, kh&i dau rdng
table, bang cac hanh déng &rng vé&i chubi cdm nhan
Thém percept vao cudi day percepts
action € LOOKUP(percepts, table)
Return action

Nhuwoc diém: sw bung nd kich thwdc cla table



Vi du: tac t&r hat bui théng minh
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Cam nhan: vi tri (A
hoac B), trang thai
(sach hoac ban)

Hanh dong: qua trai,
qua phai, hut bui,

NoOp

Day cam nhan Hanh dong
A, sach] Qua phai
A, ban] Hut bui

B, sach] Qua trai

B, ban] Hut bui

A, sach][A, sach] Qua phai
A, sach][A, ban] Hut bui




Vi du: tac t&r hat bui théng minh

Funtion Reflex-Vacuum-Agent([vi_tri, trang_thai])
returns hanh_dong

If trang_thai = Ban then return Hut_Bui

Else if vi_tri = Athen return Qua_Phai

Else if vi _tri = B then return Qua_Trai
End Function

Liéu tac tir c6 hoat déng hop ly khng?



Tac tr hap Iy (1)

Tac tlr can phan dau dé “lam dung viec can lam”, dua
trén nhwng gi n6 nhan thirc (nhan biét) dwoc va dwa
trén cac hanh dong ma né cé thé thwc hlen

Mot hanh dong dung (hop ly) la hanh dong giup cho tac
tir dat dwoc thanh cdng cao nhat dbi véi muc tiéu dat ra

Panh gia hiéu qua hoat dong: 1a tiéu chuan dé danh gia
murc dé thanh céng trong hoat ddng cua m6ét tac tw
o Vidu: Tiéu chi danh gia hiéu qua hoat dong cua moét tac tir may

hut bui co the la: mdre do lam sach, thoi gian hat bui, mure do dién
nédng tidu ton, mirc do tiéng én gay ra,



Tac td hgp ly (2)

Tac tww hop ly
a V&i mbi chudi nhén thire co duwoc,

o M6t tac tlr hop ly can phai lwia chon mét hanh ddng
giup cwc dai hda tiéu chi danh gia hiéu qua hoat déng
cua tac tw do,

o Dwa trén céac théng tin dwoc cung cap b&i chudi nhan
thirc va cac tri thire dwoc s hiru b tac tdr do
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Tac td hgp ly (3)

Sw hop ly = Sy théng sudt moi the
o Sy thdng sudt moi thir = Biét tat cd moi thir, véi tri thire v han

o Vi cac nhan thirc co thé khéng cung cap tat ca cac théng tin lién
quan

Céc tac tir co thé thwe hién cac hanh déng nham thay doi
cac nhan thuc trong twong lai, véi muc dich thu duoc
cac thong tin hiru ich (vi du: thu thap théng tin, kham pha
tri thire)

Tac tw tw trj (autonomous agent) la mét tac tir ma cac
hanh déng cua né duoc quyét dinh bdi chinh kinh
nghiém cua tac t&r dé (cung vé&i kha nang hoc va thich
nghi)

11



2.2. Dac diém cla tac tr

V&i moi day trang thai cam nhan duwoc cliing voi tri
thire san co, tac tr phai lwa chon hanh dong sao
cho t0i da hoa ham danh gia hiéu nang

Cho dich can dat va cac tri thirc san co, tac t&r can:

1. S dung thdng tin thu dwoc tr cac quan sat moi dé
cap nhat lai tri thirc cia né

2. Trén co so tri thire cua né, thwe thi hanh dong nham
dat dworc muc tiéu dé ra trong thé gidi cha né.

Mot tac tlr 1a tw tri néu hanh vi dwoc xac dinh béi
kinh nghiém cua chinh ban than né (v&i kha nang
hoc va thich nghi)
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2.3. PEAS — Yéu t6 xem xét khi thiét ké

Khi thiét ké, xay dwng mot tac tr, phai xem
xét 4 yéu to:

o Performance measure: ham do hiéu nang

o Enviroment: mai triong

o Actuator: bo kich hoat

o Sensor: cam bién
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PEAS: mé6t sb vi du

Tac tw lai xe Tac tir mua hang Tac tw
tw déng loc thw rac
Ham danh | dé an toan, téc | gia, chat lwong, do | #phan loai sai
gia do, dang luat, |tin cay cua don
loi ich hang
Méi trwong | dwong, giao ngwdi ban hang, | phan mém
théng, nguwodi di | tac t&r van chuyén, | email trén
bo, lai xe khach hang server/client
B6 kich hoat | banh xe, chan triph bay hoa don, | cac thu dwoc
ga, phanh dien HD, gvi HD | gan nhan
B& cam bién camera, may trang HTML, form | nGi dung thuw,
do téc do giao dién voi KH | tieu dé, thoi
gian
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Bai tap

Xac dinh 4 yéu t6 PEAS cho céc tac t& sau:
o May giat thong minh

o Tac ti choi bong ban

o Chatbot ban hang

o Choi co
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2.4. Cac kiéu moi truéng (1)

Co6 thé quan sat dworc hoan toan (hay co thé quan sat
duwoc mot phan)?
o Cac bd cdm bién clia mét tac t& cho phép né truy cap toi trang

thai day di cia méi trwdng tai moi thdi diém
Xac dinh (hay ngau nhién)?

o Trang thai tiép theo ctia méi trwdng dwoc xac dinh hoan toan dwa
trén trang thai hién tai va hanh déng cua tac ti (tai trang thai hién
tai nay)

o Néu mot méi trwdng 1a xac dinh, ngoai trir ddi véi cac hanh ddng
cua cac tac tir khac, thi goi la méi trwrong chién lwoc
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2.4.Cac kiéu moi truong (2)

Phan doan (hay lién tiép)?

a Lich s kinh nghiém cua tac t dwoc chia thanh cac giai doan
(chwong/héi)

a M@i giai doan bao gdm viéc nhan thic cla tac tlr va hanh dong
ma no thuwc hién

a O mbi giai doan, viéc lwa chon hanh déng dé thwce hién chi phu
thudc vao giai doan do (khéng phu thubéc vao cac giai doan khac)

Tinh (hay dong)?

a Méi tredrng khdng thay dbi trong khi tac tr can nhac (xem nén
dwa ra hanh ddéng nao)

o Mai trwdng ban dong (semi-dynamic) la mai tryﬁb’ng ma khi thoi
gian troi qua thi né (méi tred'ng) khéng thay doi, nhwng hiéu qua
hoat ddng cua tac ti thi thay doi

Vi du: Cac chwong trinh tro choi co tinh gio
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2.4.Cac kiéu moi truong (3)

R&i rac (hay lién tuc)?

o Tap cac nhan thirc va cac hanh dong la htru han, dwoc dinh
nghia phan biét ro rang

Tac tir don 1é (hay da tac tw)?

o M6t tac tir hoat dong doc 1ap (khdéng phu thude / lién hé véi cac
tac t&r khac) trong mét moi trwedng
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Cac kiéu mdi trudng - Vi du

Choi co Choi co khdng Lai xe taxi

tinh gio tinh gio
Quan sat day da? c6 c6 khéng
Xac dinh? chién lwoc chién lvoc khong
Phan doan? khdng khdng khdng
Tinh? ban dong co khong
Ro&i rac? coO coO khéng
Tac tr don? khéng khong khong

Kiéu cla moi treng ¢c6 anh hwdng quyét dinh doi voi
viéc thiét ké tac tor

Méi trwdrng trong thuc té thwong co cac dac diém: chi co
thé quan sat dwoc mot phan, ngau nhien, lién tiép, thay
dbi (déng), lién tuc, da tac toy

19



Dién dic diém maéi trwéng vao bang

Quan sat
dwoc

Xac dinh
dwoc

bong

Lién tuc

Pon/da
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2.5.Cac kiéu tac tur

4 kiéu tac tlr co ban
o Tac tir phan xa don gian (simple reflex agents)

o Tac tr phan xa dwa trén mé hinh (model-based reflex
agents)

o Tac tr dwa trén muc tiéu (goal-based agents)

o Tac tr dwa trén loi ich (utility-based agents)
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Tac tr phan xa don gian

Tac t hanh déng theo
mét quy tac (luat) cé
diéu kién phu hop voi
trang thai hién thoi (cua
mai trrdng), khdng xét
dén qua khw
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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]Jrule]

return action
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Tac t&r phan xa co trang thai

Tac ti lwu internal
states dwa trén chudi
percept, phan anh it nhat
mot vai khia canh khong
quan sat dwoc cua moi
trwvo'ng

N

.
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Sensors -

What the worlkd
iz like now

@hat my actions do

CCCI ndition—action rules :}—--

Agent
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What action |
should do now
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-

R

function REFLEX-AGENT-WITH-STATE(percept) returns an action
static: state, a description of the current world state
rules, a set of condition-action rules
action, the most recent action, initially none
state &< UPDATE-STATE(state, action, percept)
rule € RULE-MATCH(state, rules)

action € RULE-ACTION]Jrule]
return action
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Tac t’ hudng muc dich (1)

Biét vé trang thai hién tai clia méi truong: chwa da —
Can biét thém thong tin vé muc tiéu

o Trang thai hién tai caa méi truedng: O mot nga tw, xe taxi co thé ré
trai, ré phai, hoac di thang

2 Théng tin vé muc tiéu: xe taxi can di t&i dich dén cta hanh khach
Tac tr dwa trén muc tiéu
o Theo doi trang thai hién tai cua méi tredng

aLwu gitr mot tAp cac muc tiéu (can dat dwoc)

o Chon hanh déng cho phép (rét cudc) sé dat dén cac muc tiéu
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Tac ti hwédng muc dich (2)

d Sensors - h | Cac dang dich:
=tate *

{HDW the warld evolves g?ﬁé tﬁgﬁ"'ﬂm Mot trang thai

. What it ulgill be like 5 Tap cac trang thai

(What my actions do f | do action A = thda man mot so tinh
‘5’ chét nao d6
1 L Mot phép thtr ap dung
( Goals } w Whataction] - vao trang thai va
* théng bao co6 thoa
dich hay khéng

Agent Effecto rs ——
. VAR

Dich khién tac t&r phai suy luan vé twong lai hodc cac trang thai
khac. Co thé co trwong hop khdng hanh ddng nao dwa dén
dich.
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Tac tu hudng Igi ich (1)

Trong nhiéu méi trwdng, théng tin vé cac muc tiéu khong
du dé danh gia hiéu qua cua cac hanh déng
0 Cé rat nhiéu chubi cac hanh ddng cho phép taxi di dén dich (tirc
la dat dén muc tiéu)
a Nhwng: chubi hanh déng nao nhanh hon, an toan hon, dang tin
cay hon, chi phi thap hon?
Can sw danh gia loi ich doi voi tac toy
Ham Igi ich (utility function)

0 Anh xa tir chudi cac trang thai clia moi trvdng téi mot gia tri so
thwe (thé hién mure Igi ich dbi véi tac tor)
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Tac to hwdong loi ich (2)
a

\

Céc tac tl thwe hién hanh déng sao cho c¢o lgi nhat vé 1au dai
Cac tac t&r mudn thwe hién hanh déng dem lai loi ich I&én hon

e

D

Sensors .
State
What the warkd
{_chw the waorld evolves iz like now
[ ]

@hatmj,r actions do

Agent

What it will be like
if | do action &

L ]

How happy | will be
in such a state

]

What action |
should do now

J

JusWuolIAUg

Effectors —
—_

T

C6 thé suy luan vé cac nhiém vu cé nhiéu dich, vé sw xung dot

gitba cac dich, va vé cac tinh hudng khéng chac chan.
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Tac tu vdi kha nang hoc (1)

Kha nang hoc cho phép tac tw cai thién hiéu qua hoat
dong cua n6

4 thanh phan tao nén mét tac t& ¢ kha nang hoc
o Thanh phan hanh déng: dam nhiém viéc lwa chon cac hanh déng
o Thanh phan danh gia (binh luan): danh gia hiéu qua hoat déng

o Thanh phan hoc: gitp céi thién hiéu qua hoat déng - dva trén céc
danh gia, dé thay déi (cai thién) thanh phan hanh déng

a Thanh phan sén sinh kinh nghiém: c6 nhiém vy dé xuat cac hanh
ddéng giup san sinh ra (dan dén) cac kinh nghiém maoi
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‘ Tac to v&i kha nang hoc (2)

Performance standard

Learnin Performance
elemen element
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Co sd tri thu'c cua tac tu

Mot co sé tri thire (a knowledge base) 1a mot tap cac ménh dé

(phat biéu) dwoc biéu dién trong mot ngdn nglr hinh thirc,

cung cap tri thire (hiéu biét) cho mot tac toy

Tac ti khai thac co so tri thire (ma nd s& hiru) trong qua trinh

dwa ra cac hanh dong

Té&c t&r can c6 kha nang

o Thu thap (cap nhat) cac tri thirc maoi

o Cap nhat viéc biéu dién (bén trong tac ttr) déi véi méi tredng
Xung quanh

o Suy dién ra cac thudc tinh 4n cdia méi trwdng xung quanh

o Suy luan dé dwa ra cac hanh déng hop ly
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2.6. ba tac tu (1)

Moi trvong hoat dong: Cong tac (hop tac) hay la Canh
tranh (doi khang)?

Trong nhiéu bai toan thuc té, méi truong hoat dong luon
thay doi (bién dong) — tac tr can cap nhat

Can mot md hinh biéu dién ké hoach cla cac tac tir khac

Cac tac twr codng tac

o Cung chia sé cac muc tiéu hodc cac ké hoach

a Vidu: Lap ké hoach (cho hoat ddng nhdm) trong trd choi tennis
danh doi

o Céc co ché cong tac:  Phan tach va phan phoi cac nhiém vu cho
moi tac to
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2.6. ba tac tu (2)

Cac tac twr canh tranh

Q

Q

Vi du: choi co

M®éi tac tlr phai nhan biét dwoc sw ton tai (va hoat ddng) clia cac
tac tr khac

Méi tac t&r tinh toan (dw doan) dwoc cac ké hoach clia (mot s6)
cac tac tr khac

Méi tac tir tinh toan (dw doan) dwoc anh huéng cua cac ké hoach
clia cac tac tir khac dbi véi ké hoach clia ban than né

Mbi tac tlr quyét dinh hanh ddng t6i wu dbi véi dw doan anh
huwdng nay
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Bai tap: Xép cac tac tlr sau vao
cac loai tac tw liét ké trén:

Lal xe tw dong
Mua hang

Loc thw rac
May giat thong
minh

Choi bong ban

Chatbot ban hang
Choi co

Hé chuyén gia
MYCIN

Google search

Cuwa tw déng déng
mo
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Tong két

Tac tr twong tac véi méi trdng thong qua cac b phan cam
bién va cac bo phan hanh dong

M6t tac tir hop ly sé cwe dai hoa hiéu qua hoat déng cua no

Ham tac tw ’mc“) ta cac hanh dong ma tac tir thwe hién trong
cac tinh hudng

Cac chuwong trinh tac tr cai dat (thwe hién) cac ham tac tw
Cac mé ta PEAS xac dinh méi trwedng cdng viéc

Cac méi trudng dwoc phan loai dwa theo cac tiéu chi: C6 thé
quan sat dwoc? Xac dinh? Phan doan? Tinh? R&irac? Tac
tlr don €7

Céc kién truc tac ti co ban: Phan xa don gidn, Dwa trén mé
hinh, Dwa trén muc tiéu, Dwa trén lgi ich
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