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Stretch Processing for Low-Complexity

Radar Signal Processing

Wideband waveforms using LFM, phase coding or frequency coding are used in
radar when high range resolution is needed.

These waveforms are often processed using a digital matched filter.

This requires sampling of the received signal at very high sampling rates (twice
the waveform bandwidth.)

Stretch-processing makes use of the distinct structure of LFM waveforms to
reduce the required sampling rate.

Stretch Processing allows for high resolution LFM measurements over a
restricted range interval with much lower sampling rates than sampling the
waveform bandwidth at the Nyquist rate as required by a digital matched filter.

Properly implemented, the range resolution is equivalent to that of the matched
filter and the SNR is equivalent to the matched filter response of the LFM
waveform.

Frequency
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Stretch Processing can be Modified for Additional Flexibility

Frequency

Time

Automotive Radar Example (Rohling)

An example from real world radar waveform:

A chirp waveform of 2.5milliseconds and 150MHz bandwidth is

150Mhz
2.5ms
design principles for Automotive Radar System' by Hermann Rohling)

considered here. Chirp slope k = (data taken from 'waveform

Match Filter : Sampling Frequency = 2x150Mhz = 300Mhz
#samples/chirp = 2.5ms x 300Mhz = 750,000 samples

Stretch Processing : Consider maximum tracking distance 400 meters,
(At highway speed of 65 mph, recommended 3 second seperation means
150Mhz 2 x 400

X
25ms  3x10°
= Sampling Frequency = 2x80Khz = 160Khz

range of 100 meters. ) Af =kAt = =80Khz
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