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Definition(s)…

• From the Oxford English Dictionary:

– Cognition:
“The mental action or process of acquiring knowledge

and understanding through thought, experience, and the senses.”

• Knowledge …. = prior models and data?

• Understanding … = ability to learn?

• Thought… = signal processing?

• Experience…= the process through with more data is

acquired?
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Cognitive Radar Definition(s)

• Sensors as Robots paradigm:

“As more knowledgeable and proven techniques are obtained, radar systems will 
begin to function as robots... the final step will be autonomous operation of these 

sensors under the intelligent robot paradigm.”

• Dr. Simon Haykin:

– Cognitive radar is embodied by 4 key characteristics, 
inspired by Dr. Fuster’s work in cognitive neuroscience

• The Perception Action Cycle

• Memor

• Attention

• Intelligence
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Comparisons with Fuster’s Model
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Dr. Joaquin Fuster:  claimed there were five essential processes:  the PAC, 

attention, memory, intelligence, and language
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Haykin’s Definition

“Cognitive radar (CR), which differs from traditional active radar 

as well as fore-active radar by virtue of the following capability: 

The development of rules of behavior in a self-organized manner 

through a process called learning from experience that results 

from continued interactions with the environment.” 
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Guerci’s Definition

A system that is capable of sensing, learning, and 

adapting to complex situations with performance 

approaching or exceeding that achievable by a subject 

matter expert.
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Bell’s Definition

While a fully adaptive radar may employ feedback and use prior 

knowledge stored in memory, a cognitive radar predicts the 

consequences of actions, performs explicit decision-making, 

learns from the environment, and uses memory to store the 

learned knowledge.
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Charlish’s Definition

Cognitive radar is a radar system that acquires knowledge and 

understanding of its operating environment through online 

estimation, reasoning, and learning or from databases 

comprising context information. Cognitive radar then exploits 

this acquired knowledge and understanding to enhance 

information extraction, data processing, and radar 

management.
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Farina’s Definition

A cognitive radar system follows the four principles of cognition: 

The perception-action cycle, memory, attention, and 

intelligence.
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IEEE Standard Radar Definitions 686

A radar system that in some sense displays intelligence, adapting 

its operation and its processing in response to a changing 

environment and target scene. In comparison to adaptive radar, 

cognitive radar learns to adapt operating parameters as well as 

processing parameters and may do so over extended time 

periods.
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Bloom’s Taxonomy
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Griffiths’ Levels of Cognition
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EddiE
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(PDF available through Semantic Scholar)
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Cognitive Processes
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(Courtesy of Alex Charlish)
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Decision Making

• Markov Decision Processes
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Observability:

Does agent directly 

observe state?

OR

Does agent observe 

state through a sensor 

which has a measurement 

model (probability 

distribution of different 

observations given 

underlying state)
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Decision Making

• Reinforcement Learning
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SEan
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Cognitive Bias
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Cognitive Bias
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Concepts and Categories
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Reasoning
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dEEPaK

• IntechOpen:  
https://www.intechopen.com/chapters/57862
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Problem Solving

23(Courtesy of Alex Charlish)



Sevgi Z. Gurbuz (szgurbuz@ua.edu)

Ladi
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Language
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EmrE
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