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Outline

♦ Agents and environments

♦ Rationality

♦ PEAS (Performance measure, Environment, Actuators, Sensors)

♦ Environment types

♦ Agent types
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Ag ents a nd enviro nm ents

?

agent

percepts

sensors

actions

environment

actuators

Agents include h umans, robots, softbots, th ermostats, etc.

Th e agent function maps from percept h istories to actions:

f : P∗ → A

Th e agent program runs on th e ph ysical arch itecture to produce f
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Va cuum -c lea ner wo rld

A B

Percepts: location and contents, e.g., [A , Dir ty ]

Actions: L eft, Rig h t, Su ck, No O p
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A va cuum -c lea ner a g ent

Percept seq uence Action
[A , Cle a n ] Rig h t

[A , Dir ty ] Su ck

[B, Cle a n ] L eft

[B, Dir ty ] Su ck

[A , Cle a n ], [A , Cle a n ] Rig h t

[A , Cle a n ], [A , Dir ty ] Su ck
... ...

function Reflex-Vacuum-Agent( [location,status]) returns an action

if status = Dirty then return Suck

else if location = A then return Right

else if location = B then return Left

W h at is th e right function?
C an it be implemented in a small agent program?
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R a tio na lity

F ix ed performance measure evaluates th e environment seq uence
– one point per sq uare cleaned up in time T ?
– one point per clean sq uare per time step, minus one per move?
– penalize for > k dirty sq uares?

A rational agent ch ooses wh ich ever action max imizes th e expected value of
th e performance measure given th e percept seq uence to date

Rational 6= omniscient
– percepts may not supply all relevant information

Rational 6= clairvoyant
– action outcomes may not be as expected

H ence, rational 6= successful

Rational ⇒ exploration, learning, autonomy
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P E AS

To design a rational agent, we must specify th e task environment

C onsider, e.g., th e task of designing an automated tax i:

Performance measure??

Environment??

Actuators??

Sensors??
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P E AS

To design a rational agent, we must specify th e task environment

C onsider, e.g., th e task of designing an automated tax i:

Performance measure?? safety, destination, profi ts, legality, comfort, . . .

Environment?? U S streets/ freeways, traffi c, pedestrians, weath er, . . .

Actuators?? steering, accelerator, brake, h orn, speaker/ display, . . .

Sensors?? video, accelerometers, gauges, engine sensors, keyboard, G PS, . . .
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Internet sh o p p ing a g ent

Performance measure??

Environment??

Actuators??

Sensors??
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Internet sh o p p ing a g ent

Performance measure?? price, q uality, appropriateness, effi ciency

Environment?? current and future W W W sites, vendors, sh ippers

Actuators?? display to user, follow U RL , fi ll in form

Sensors?? H TM L pages (tex t, graph ics, scripts)
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E nviro nm ent typ es

Solitaire B ackgammon Internet sh opping Tax i
O bservable??
D eterministic??
Episodic??
Static??
D iscrete??
Single-agent??
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E nviro nm ent typ es

Solitaire B ackgammon Internet sh opping Tax i
O bservable?? Yes Yes N o N o
D eterministic??
Episodic??
Static??
D iscrete??
Single-agent??
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E nviro nm ent typ es

Solitaire B ackgammon Internet sh opping Tax i
O bservable?? Yes Yes N o N o
D eterministic?? Yes N o Partly N o
Episodic??
Static??
D iscrete??
Single-agent??
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E nviro nm ent typ es

Solitaire B ackgammon Internet sh opping Tax i
O bservable?? Yes Yes N o N o
D eterministic?? Yes N o Partly N o
Episodic?? N o N o N o N o
Static??
D iscrete??
Single-agent??
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E nviro nm ent typ es

Solitaire B ackgammon Internet sh opping Tax i
O bservable?? Yes Yes N o N o
D eterministic?? Yes N o Partly N o
Episodic?? N o N o N o N o
Static?? Yes Semi Semi N o
D iscrete??
Single-agent??
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E nviro nm ent typ es

Solitaire B ackgammon Internet sh opping Tax i
O bservable?? Yes Yes N o N o
D eterministic?? Yes N o Partly N o
Episodic?? N o N o N o N o
Static?? Yes Semi Semi N o
D iscrete?? Yes Yes Yes N o
Single-agent??
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E nviro nm ent typ es

Solitaire B ackgammon Internet sh opping Tax i
O bservable?? Yes Yes N o N o
D eterministic?? Yes N o Partly N o
Episodic?? N o N o N o N o
Static?? Yes Semi Semi N o
D iscrete?? Yes Yes Yes N o
Single-agent?? Yes N o Yes (except auctions) N o

T he en v iro n m en t ty p e la rgely d eterm in es the a gen t d esign

Th e real world is (of course) partially observable, stoch astic, seq uential,
dynamic, continuous, multi-agent
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S um m a ry

Agents interact with environments th rough actuators and sensors

Th e agent function describes wh at th e agent does in all circumstances

Th e performance measure evaluates th e environment seq uence

A perfectly rational agent max imizes expected performance

Agent programs implement (some) agent functions

PEAS descriptions defi ne task environments

Environments are categorized along several dimensions:
observable? deterministic? episodic? static? discrete? single-agent?

Several basic agent arch itectures ex ist:
refl ex , refl ex with state, goal-based, utility-based

Chapter 2 27


