
Artificial Intelligence Foundations of
Computational Agents
Artificial intelligence (AI) is a field of computer science that focuses on
developing intelligent machines that can perform complex tasks that would
normally require human intelligence. One of the most important
foundational concepts in AI is the idea of a computational agent. A
computational agent is an entity that can perceive its environment and take
actions in order to achieve its goals. In this article, we will explore the
foundations of computational agents, including their architectures,
capabilities, and applications.

Architectures of Computational Agents

There are many different architectures for computational agents, but the
most common include:

Reactive agents: These agents react to their environment without any
memory or planning. They simply sense their environment and take
actions based on their current state.

Limited memory agents: These agents have a limited memory, which
allows them to remember recent events and make decisions based on
past experiences.

Model-based agents: These agents have a model of their
environment, which they use to plan their actions. They can simulate
different actions in their model to determine the best course of action.

Goal-oriented agents: These agents have a set of goals, which they
use to guide their actions. They can plan a sequence of actions that



will lead them to their goals.

Capabilities of Computational Agents

Computational agents can have a wide range of capabilities, including:
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Perception: Agents can perceive their environment using a variety of
sensors, such as cameras, microphones, and sensors.

Reasoning: Agents can reason about their environment and make
decisions based on their knowledge and beliefs.

Learning: Agents can learn from their experiences and improve their
performance over time.

Communication: Agents can communicate with other agents and with
humans using a variety of methods, such as natural language, speech,
and gestures.
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Action: Agents can take actions in their environment, such as moving,
speaking, and manipulating objects.

Applications of Computational Agents

Computational agents have a wide range of applications, including:

Robotics: Agents can be used to control robots, which can perform a
variety of tasks, such as manufacturing, exploration, and disaster
relief.

Natural language processing: Agents can be used to process natural
language, which allows them to understand and generate human
language.

Computer vision: Agents can be used to analyze images and videos,
which allows them to identify objects, faces, and scenes.

Machine learning: Agents can be used to learn from data, which
allows them to make predictions and recommendations.

Game playing: Agents can be used to play games, which allows them
to learn strategies and make decisions in complex environments.

Computational agents are a powerful tool for developing intelligent
machines. They can be used to create a wide range of applications, from
robotics to natural language processing. As AI technology continues to
develop, computational agents will play an increasingly important role in
our lives.
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