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Cognitive Radar Characteristics 

• Intelligent signal processing 

– learning from experience 

through interactions with the 

environment 

• Feedback – information loop 

from the receiver to the 

transmitter 

• Memory – keep past data of 

the radar returns 

 Future Work 
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Simulation 

Cognitive Radar is the next generation intelligent radar which utilizes new 

technologies to enhance the performance of the system. Cognitive Radar is a 

highly adaptive and autonomous multifunctional system which can adapt the 

operating algorithm on the dynamically changing environment. It therefore 

requires diverse waveform design in order to achieve its mission such as 

detecting moving targets, imaging terrain or measuring accurately range, angle 

and Doppler.  

Adaptive Waveform Design 

The adaptive waveform design is based on the computation of Cramer Rao 

Lower Bound (CRLB) aiming to decrease the mean square error (MSE) of the 

response estimation based on the target impulse response and its dynamic 

model. It is obtained by adjusting the pulse width and the chirp rate of an LFM 

waveform.  

• Develop a method for target tracking with unknown target motion model 

• Incorporation of data provided by other sensors or databases (i.e. high 

resolution cameras, environmental and clutter statistics) to the waveform 

design process 

• Communication and information sharing between radar platforms 

• Integration of the above techniques to MIMO radars 

The Ambiguity Function: 

 

The Likelihood Function: 

 

The complex envelop of the received signal: 

 

The ability to choose between three different classes of waveforms was 

simulated in the second scenario. The available waveforms are: 1) Triangular, 2) 

Gaussian and 3) Gaussian LFM pulse. The target in this case approaches the 

radar moving with variable acceleration. 


