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Intelligent Agent

• Ongoing trends in Computing

• Four schools of thought

• What is an Agent?

• Agent vs. Objects

• Agent vs. Expert Systems

• Introduction to Software Agent

• Classification of Agents
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Computing and Intelligent

• Five ongoing trends have marked the 

history of computing:

– ubiquity

– interconnection

– intelligence

– delegation

– human-orientation
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Agents Action in 

Four schools of thought

• Acting humanly

– Behave like humans. This is really the TT

• Thinking humanly

– Goes with John Searle’s argument 

• Thinking Rationally

– This refers to logical thinking

• Acting rationally

– Doing the right thing. The new approach to AI



What is an Agent?

• The term ‘agent’ refers to an entity that acts on 

behalf of another 

• In general, an entity that interacts with its 

environment

– Perception through sensors

– Actions through effectors or actuators
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Agents?

• Human agent
– eyes, ears, skin, taste buds, etc. for sensors

– hands, fingers, legs, mouth, etc. for actuators
– powered by muscles

• Robot
– camera, infrared, bumper, etc. for sensors

– grippers, wheels, lights, speakers, etc. for actuators

– often powered by motors

• Software agent
– functions as sensors

– information provided as input to functions in the form of 
encoded
bit strings or symbols

– functions as actuators
– results deliver the output
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Object vs. Agent

• Objects

– Methods and Attributes

– Model – OOP/ Relational

– Need to execute

• Agents

– Terms of its behavior

– Categorized and used in different applications 
based on their behavior.

– Autonomous
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Basic Types of Agents

• Based on their degree of perceived 

intelligence and capability

– simple reflex agents

– model-based reflex agents

– goal-based agents

– utility-based agents

– learning agents
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Simple reflex agents

• Act only on the basis of the current percept

• ignoring the rest of the percept history. 

• The agent function is based on the condition-action 

rule: if condition then action

• Succeeds when the environment is fully 

observable
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Model-based reflex agents

• Can handle partially observable environments

• Its current state is stored inside the agent

• Knowledge about "how the world works" is called a 

model of the world

• Percept history and impact of action on the environment 

can be determined by using internal model.
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Goal-based agents

• Further expand on the capabilities of the model-

based agents, by using "goal" information

• Only distinguish between goal states and non-

goal states
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Utility-based agents

• Define a measure of how desirable a particular state is

• This measure can be obtained through the use of a utility 

function

• Utility-based agent chooses the action that maximizes 

the expected utility of the action outcomes
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Learning agents

• Learning has the advantage that it allows the agents to 

initially operate in unknown .

• The learning element uses feedback from the "critic" on 

how the agent is doing and determines how the 

performance element should be modified to do better in 

the future

• "problem generator" is responsible for suggesting 

actions that will lead to new and informative experiences.
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Learning agents
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Other classes of IA
• Decision Agents 

– that are geared to decision making

• Input Agents 
– Process and make sense of sensor inputs – e.g. neural network

• Processing Agents
– Solve a problem like speech recognition

• World Agents 
– that incorporate a combination of all the other classes of agents 

to allow autonomous behaviors

• Physical Agents 
– A physical agent is an entity which percepts through sensors and 

acts through actuators.

• Temporal Agents
– A temporal agent may use time based stored information to offer 

instructions.
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Agent Behaviors

• Reactivity: 

– the ability to selectively sense and act

• Autonomy: 

– goal-directedness, proactive and self-starting 
behavior.

• Collaborative behavior: 

– can work in collaboration with other agents to achieve 
a common goal

• “Knowledge-level” communication ability: 

– the ability to communicate with persons and other 
agents with language similar to a natural language

16



Agent Behaviors

• Inferential capability: 
– can act on abstract task specification using prior knowledge of 

general

• Goals and preferred methods to achieve flexibility; 
– it can go beyond the information given, and may have explicit 

models of self, user, situation, and/or other agents.

• Temporal continuity: 
– persistence of identity and state over long periods of time

• Personality: 
– the capability of manifesting the attributes of a person such as 

emotion

• Adaptability: 
– being able to learn and improve with experience

• Mobility: 
– being able to travel in a self-directed way from one host platform 

to another
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Various Classifications 

Based on Behaviors

• Collaborative agents

• Interface agents

• Mobile agents

• Information/Internet agents

• Reactive agents

• Hybrid agents

• Smart Agents
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Collaborative Agents

• Collaborative agents emphasize autonomy and 
cooperation

• In order to perform tasks for their owners. They may 
learn, but learning is a major task their operation

• properties 

– Autonomy, 

– Social ability 

– Responsiveness

– Reactiveness

• Hence, they are capable of acting rationally and 
autonomously
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Interface Agents

• Interface agents emphasize autonomy

and learning in order to perform tasks for 

their owners

• interface agents is that of a personal 

assistant who is collaborating with the user 

in the same work environment
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Mobile Agents

• Interacting with foreign hosts, gathering 

information on behalf of its owner

• Mobility is neither a necessary nor sufficient 

condition for an entity to be an agent

• Mobile agents are agents because they are 

autonomous and they cooperate, though 

differently to collaborative agents
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Information/Internet Agents

• Information agents were devised as tools to help 

users manage the explosive growth of 

information available and which continue to grow

• Information agents perform the role of 

managing, manipulating or collating information 

from many distributed sources
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Reactive Software Agents

• Reactive agents represent a special category of 

agents which do not possess internal, symbolic 

models of their environments

• These agents are relatively simple and they 

interact with other agents in basic ways.
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Hybrid Agents

• Each type of agent has its own strengths and 

deficiencies. The hybrid approach is to adopt a 

combination of two or more agent philosophies 

within a singular agent

• It will maximize the strengths and minimize the 

deficiencies of the most relevant technique

• A heterogeneous agent system may also 

contain one or more hybrid agents
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