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CHARACTERISTICS OF INTELLIGENT AGENTS 

 

Agents and environments: 

 

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. 

 

➢ A human agent has eyes, ears, and other organs for sensors and hands, legs, mouth, 

and other body parts 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  network  packets  as  sensory  

inputs and  acts  on the  environment  by displaying  on the  screen,  writing  files,  and  

sending  network packets. 

 

   

 

 

Percept 

We use the term percept to refer to the agent's perceptual inputs at any given instant. 

Percept Sequence 

An  agent's  percept  sequence  is  the  complete  history  of  everything  the  agent  

has  ever perceived. 

Agent function 

Mathematically speaking, we say that an agent's behavior is described by the agent 

function that maps any given percept sequence to an action. 
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Agent program 

➢ The agent function for an artificial agent will be implemented by an agent 

program. 

➢ It is important to keep these two ideas distinct. 

➢ The agent function is an abstract mathematical description; 

➢ The agent program is a concrete implementation, running on the agent 

architecture. 

➢ To illustrate these ideas, we will use a very simple example-the vacuum-cleaner 

world shown in Figure. 

➢ This particular world has just two locations: squares A and B. 

➢ The vacuum agent perceives which square it is in and whether there is dirt in 

the Square. 

➢ It can choose to move left, move right, suck up the dirt, or do nothing. One very 

simple agent function is the following: 

➢  If the current square is dirty, then suck, otherwise, 

➢  It move to the other square. 

➢  A partial tabulation of this agent function is shown in Figure. 

 

 

 

 

Agent function 

Percept Sequence           

Action [A, Clean]                       

Right [A, Dirty]                        

Suck [B, Clean]                        

Left [B,Dirty]                         
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Suck [A, Clean], [A, Clean] Right [A, Clean], [A, Dirty]      

Suck 

…..                                   ….. 

 

Agent program 

function Reflex-VACUUM-AGENT ([locations, status]) returns 

an action if status = Dirty then return   Suck 

else if  location = A then return Right 

elseif location = B then return Left 

Good Behavior: The concept of Rationality 

A rational agent is one that does the right thing-conceptually speaking; every entry 

in the table for the agent function is filled out correctly. 

Obviously, doing the right thing is better than doing the wrong thing. 

The right action is the one that will cause the agent to be most successful. 

 

Performance measures 

➢ A performance measure embodies the criterion for success of an agent's behavior. 

➢ When an agent is plunked down in an environment, it generates a sequence of 

actions according to the percepts it receives. 

➢ This sequence of actions causes the environment to go through a sequence of states. 

➢ If the sequence is desirable, then the agent has performed well. 

Rationality 

➢ What is rational at any given time depends on four things: 

➢ The performance measure that defines the criterion of success. 

➢ The agent's prior knowledge of the environment. 

➢ The actions that the agent can perform. 

➢ The agent's percept sequence to date. 

➢ This leads to a definition of a rational agent: 

For each possible percept  sequence,  a  rational  agent  should  select  an  action  

that  is expected  to  maximize  its  performance   measure,  given  the  evidence  

provided   by  the percept sequence and whatever built-in knowledge the agent has. 

 

Omniscience, learning, and autonomy 
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➢ An   omniscient   agent   knows   the   actual   outcome   of   its   actions   and   can   

act accordingly; but omniscience is impossible in reality. 

➢ Doing actions in order to  modify  future  percepts-sometimes   called  information 

gathering-is an important part of rationality. 

➢ Our definition requires a  rational  agent  not  only  to  gather  information,  but  also  

to learn as much as possible from what it perceives. 

➢ To the extent that an agent relies on the prior knowledge of its designer rather than 

on its own percepts, we say that the agent lacks autonomy. 

➢ A rational agent should be autonomous-it should learn what it can to compensate 

for partial or incorrect prior knowledge. 

 

Task environments 

We must think about task  environments,   which  are  essentially  the "problems"  

to  which rational agents are the "solutions." 

 

Specifying the task environment 

The rationality of the simple vacuum-cleaner agent, needs specification of 

• the performance measures 

• the environment 

• the agent's actuators 

• Sensors. 


