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agere
LATIN

present participle
Act, doing

— agentem
LATIN

nominative agens

effective, powerful

agent
MID. ENGLISH

late 15c.
someone or something
that produces an effect

http://www.etymonline.com/index.php?term=agent
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A B
o o
OOOR DOOS
S bl
Layiis sl
¢ Actions Percepts
g Jole (Sae slacS ,a OlSe T sl gine ¢ Jale o)l<e
H Left, Right, Suck, NoOp e.g. [A, Dirty

P



\ o aas shiga

Srsle bls
Jsoa Sl ot dale o5
A VACUUM-CLEANER AGENT A @ B
03k 08R
Percept sequence Action
[A, Clean) Right
|A, Dirty] Suck
[B, Clean| Left
(B, Dirty| Suck
[A, Clean], [A, Clean] Right
. [A, Clean], [A, Dirty| Suck
Z [A, Clean], [A, Clean], [A, Clean)] Right
2 [A, Clean], [A, Clean], [A, Dirty] Suck
E Figure 2.3  Partial tabulation of a simple agent function for the vacuum-cleaner world
< shown in Figure 2.2.
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function REFLEX-VACUUM-AGENT([location,status]) returns an action

if status = Dirty then return Suck
else if [ocation = A then return Right
else if location = B then return Left
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A B Percept sequence Action
A, Clean Right
[ g
[A, Dirty] Suck
S0 Se®
OQSQ OQSQ (B, Clean] Left
(B, Dirty] Suck
[A, Clean], [A, Clean) Right
[A, Clean], [A, Dirty] Suck
[A, Clean], [A, Clean], [A, Clean] Right

[A, Clean], [A, Clean], [A, Dirty]

Suck

shown in Figure 2.2.

Figure 2.3  Partial tabulation of a simple agent function for the vacuum-cleaner world
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TABLE-DRIVEN-AGENT

function TABLE-DRIVEN-AGENT( percept) returns an action
persistent: percepts, a sequence, initially empty

table, a table of actions, indexed by percept sequences, initially fully specied

append percept to the end of percepts
action <L OOKUP ( percepts, table)
return action
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function REFLEX-VACUUM-AGENT([location,status]) returns an action

if status = Dirty then return Suck
else if [ocation = A then return Right
else if location = B then return Left
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A B Percept sequence Action
A, Clean Right
[ g
[A, Dirty] Suck
S0 Se®
OQSQ OQSQ (B, Clean] Left
(B, Dirty] Suck
[A, Clean], [A, Clean) Right
[A, Clean], [A, Dirty] Suck
[A, Clean], [A, Clean], [A, Clean] Right

[A, Clean], [A, Clean], [A, Dirty]

Suck

shown in Figure 2.2.

Figure 2.3  Partial tabulation of a simple agent function for the vacuum-cleaner world
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What the world
is like now

— : What action |
Condition—action rules should do now
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SIMPLE REFLEX AGENT

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

state <1 NTERPRET-INPUT( percept)
rule <R ULE-MATCH(state, rules)
action < rule. ACTION

return action

&
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MODEL-BASED REFLEX AGENT (SIMPLE REFLEX WITH STATE AGENT)

What the world
How the world evolves

What my actions do

What action |

Condition—action rules should do now
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MODEL-BASED REFLEX AGENT (SIMPLE REFLEX WITH STATE AGENT)

function MODEL-BASED-REFLEX-AGENT( percept) returns an action
persistent: state, the agents current conception of the world state
model, a description of how the next state depends on current state and action
rules, a set of conditionaction rules
action, the most recent action, initially none

state < UPDATE -STATE(state, action, percept, model)
rule «——RULE -MATCH(state, rules)

action < rule. ACTION

return action
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GOAL-BASED AGENTS

What the world
How the world evolves

. What it will be like
What my actions do if | do action A

What action |
should do now
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UTILITY-BASED AGENTS

What the world
How the world evolves

. What it will be like
What my actions do if | do action A

- How happy | will be

What action |
should do now
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ENVIRONMENT PROGRAM

procedure RUN-ENVIRONMENT(state, UPDATE-FN, agents, termination)
inputs: state, the initial state of the environment
UPDATE-FN, function to modify the environment
agents, a set of agents
termination, a predicate to test when we are done

repeat
for each agent in agents do
PERCEPT[agent] «+ GET-PERCEPT(agent, state)
end
for each agent in agents do
ACTION[agent] «— PROGRAM[agent|(PERCEPT[agent])
end
state — UPDATE-FN(actions, agents, state)
until rermination(state)
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function RUN-EVAL-ENVIRONMENT(state, UPDATE-FN, agents,
termination, PERFORMANCE-FN) returns scores
local variables: scores, a vector the same size as agents, all 0

repeat
for each agent in agents do
PERCEPT[agent] +— GET-PERCEPT(agent, state)
end
for each agent in agents do
ACTION[agent] «— PROGRAM[agent|(PERCEPT[agent])
end
state — UPDATE-FN(actions, agents, state)
scores — PERFORMANCE-FN(scores, agents, state)
until rermination(state)
return scores /* change * /
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INTELLIGENT AGENTS

In which we discuss the nature of agents, perfect or otherwise, the diversity of
environments, and the resulting menagerie of agent Iypes.

Chapter | identified the concept of ratlonal agents as central to our approach to artificial
intelligence. In this chapter, we make this notion more concrete. We will see that the concept
of rationality can be applied to a wide variety of agents operating in any imaginable environ-
ment. Our plan in this book is 10 use this concept to develop a small set of design principles
for building successful agents—systems that can reasonably be called intelligent.

We begin by examining agents, environments, and the coupling between them. The
observation that some agents behave better than others leads naturally to the idea of a rational
agent—aone that behaves as well as possible. How well an agent can behave depends on
the nature of the environment; some environments are more difficull than others. We give a
crude categorization of environments and show how properties of an environment influence
the design of suitable agents for that environment. We describe a number of basic “skeleton™
agent designs, which we flesh out in the rest of the book.

ch

3 2.1 S AND ENVIRONMENTS
fition
ENNRONENT An agent is anything that can be viewed as perceiving its environment through sensors and
sENSOR. acting upon that environment through actuators. This simple idea is illustrated in Figure 2.1.
. ACTURTR A human agent has eves, ¢ars, and other organs for sensors and hands, legs, vocal tract, and so
Stuart Russell and Peter NOerg, on for actuators. A robotic agent might have cameras and infrared range finders for sensors
. . . and various motors for actuators. A software agent receives keystrokes, file contents, and
Artificial Intelllgence: A Modern Approach, network packets as sensory inputs and acts on the environment by displaying on the screen,
rd L 3 writing files, and sending network packets.

3 Edltlon’ Prentlce Hall’ 20 1 0 PERCEFT ‘We use the lerm percept to refer to the agent’s perceptual inputs al any given instanl. An

rcerwaumz  agenl’s percepl sequence is the complete history of everything the agent has ever perceived.

In general, an agent’s choice of action ai any given insiani can depend on the enlire percepl
Chapter 2 sequence observed lo date, but nol on anavihing it hasa'l perceived. By specifying the agent’s
choice of action for every possible percept sequence, we have said more or less everything

34
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