Slide 1

’
&

      $
      %

Intelligent Agents

Outline What is an agent? How agents should act Structure of agents Environments (AI) techniques for agents

Slide 2

’
&

      $
      %

What is an Agent?

An agent is anything that can be viewed as perceiving its environment through sensors and acting upon that environment through effectors.

Slide 3

’
&

      $
      %

How Agents Should Act

A rational agent: does the right thing. Performance measure

(how successful an agent is; by an outside observer) omniscience vs. rationality

Rationality: expected success given what has been perceived.

Slide 4

’
&

      $
      %

Percept sequence (complete perceptual history) Agent’s knowledge about the environment Agent’s actions Ideal rational agent:

For each possible percept sequence, an ideal rational agent should do whatever action is expected to maximize its performance measure, on the basis of the evidence provided by the percept sequence and whatever built-in knowledge the agent has.

Slide 5

’
&

      $
      %

Mapping from percept sequences to actions Agent’s behavior depends only on its percept sequence An agent can be described by

specifying which action an agent ought to take in respond to any given percept sequence.

Mapping vs. agent design

Slide 6

’
&

      $
      %

Autonomy A system is autonomous to the extent that its behavior is determined by its own experience.

built-in knowledge + learning flexibility operation in a variety of environments

Slide 7

’
&

      $
      %

Structure of Intelligent Agents

Agent program: implements mapping from percept sequences to actions Architecture: makes percepts available, runs the program and feeds action choices to effectors agent = architecture + program Agent types:

Perceps, actions, goals, environment

Slide 8

’
&

      $
      %

PAGE descriptions

Slide 9

’
&

      $
      %

Agent Programs

Single percept as input Memory for percept sequence Performance measure is not part of the program

Slide 10

’
&

      $
      %

Lookup table agent

Table very large Table difficult to build Autonomy lacking

Slide 11

’
&

      $
      %

Example: taxi driver agent

Slide 12

’
&

      $
      %

Simple reflex agent: condition-action rules for current percept if car-in-front-is-braking then initialize-braking

Slide 13

’
&

      $
      %

Agents that keep track of the world: internal state

Slide 14

’
&

      $
      %

Goal-based agents

Slide 15

’
&

      $
      %

Utility-based agents Utility: maps a state onto a real number Conflicting goals, uncertainty about achieving goals

Slide 16

’
&

      $
      %

Environments

Accessible vs. inaccesible Deterministic vs. nondeterministic Episodic vs. nonepisodic Static vs. dynamic Discrete vs. continuous

Slide 17

’
&

      $
      %

Slide 18

’
&

      $
      %

Simulating the environment

Slide 19

’
&

      $
      %

Slide 20

’
&

      $
      %

(AI) techniques for agents

knowledge representation and reasoning search planning learning decision theory natural language processing perception, robotics

Slide 21

’
&

      $
      %

Knowledge-based agent

Incomplete information Uncertainty Probability

Slide 22

’
&

      $
      %

Planning agent

Slide 23

’
&

      $
      %

Learning agent

Slide 24

’
&

      $
      %

Summary

agent = architecture + agent program ideal agent: maximizes its performance measure agent program: maps percept to action agent program design: efficiency, compactness, flexibility perceps, actions, goals, environment reflex agents, goal-based agents, utility-based agents