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DS5292 RADAR SIGNAL PROCESSING 

DETAILED SYLLABUS 

 

OBJECTIVES 

• To understand the basic concepts of Radar systems and Signal models. 

• To illustrate the concepts of Sampling and Quantization of pulsed radar signals. 

• To provide in-depth knowledge in Radar waveforms and Doppler processing. 

UNIT I INTRODUCTION TO RADAR SYSTEMS 

Basic radar function, elements of pulsed radar, review of signal processing concepts and 

operations, A preview of basic radar signal processing, radar system components, advanced 

radar signal processing 

UNIT II SIGNAL MODELS 

Components of a radar signal, amplitude models, types of clutters, noise model and signal-to 

noise ratio, jamming, frequency models: the doppler shift, spatial models, spectral model 

UNIT III SAMPLING AND QUANTIZATION OF PULSED RADAR SIGNALS 

Domains and criteria for sampling radar signals, Sampling in the fast time dimension, 

Sampling in slow time: selecting the pulse repetition interval, sampling the doppler spectrum, 

Sampling in the spatial and angle dimension, Quantization, I/Q Imbalance and Digital I/Q 

UNIT IV RADAR WAVEFORMS 

Introduction, The waveform matched filter, Matched filtering of moving targets, The ambiguity 

function, The pulse burst waveform, frequency-modulated pulse compression waveforms, 

Range sidelobe control for FM waveforms, the stepped frequency waveform, Phase-

modulated pulse compression waveforms, COSTAS Frequency codes. 

UNIT V DOPPLER PROCESSING 

Alternate forms of the Doppler spectrum, Moving target indication (MTI), Pulse Doppler 

processing, dwell-to-dwell stagger, Pulse pair processing, additional Doppler processing 

issues, clutter mapping and the moving target detector, MTI for moving platforms: adaptive 

displaced phase center antenna processing. 
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