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Project Goal Motivation and Background
Demonstrating the feasibility of a * With the advances 1n technology the demand for Bandwidth keeps growing. ol
“Cognitive Radar” system which uses * High resolution radar requires a wideband transmission O commuator A
. : | : for accurate results.
different narrow bands instead of a wide . . L. . |
band o T o * [ti1s essential to minimize the bandwidth used by radar systems. o
and transmission. 1hus achieving * Bandwidth minimization enables slower and therefore cheaper sampling B ' 1 Y =
efficient spectrum utilization. and data processing. -
Signal Modeling & Doppler Focusing ~ Orthogonalization
. . . . -1 E— By implementing an OMP algorithm we aim to achieve
Assuming the following model for the transmitted signal: x (1) = pZ; h(t—p-PRI) /(\ : orthogonalization between the target pulses, which
™ od sional will b o o -l A | minimizes the damage to the remaining data after a
€ received signal will be: (t)=pZ_)|Za.h(t—r| —p-PRIe™? target 1s analyzed and 1t’s pulse 1s subtracted.
Performing a DFT yields: o v =§xp(t+ p-PRI)e)"™ =falh(t—rl)ie“m)m' WMM\/V [Wigraansgncd i
p=0 =0 p=O Nomalzed Doppler fiequency v a,3
The final sum in the above expression 1 eem | Py [v—w| <27/ (P-PRI)
. . . . g(v|v,)=Z:eJ PR o~ _ t
gives the desired frequency isolation: o 0 ; otherwise | Ll
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Digital Signal Processing

Simulation Results

First remove the redundant frequency bands from the wideband transmitted signal (10MHz), leaving only the necessary four bands (each band 1s 78 KHz wide),
and verity that switching to four narrow bands doesn’t impede system performance. PR Pstence Estmaton Fror(mean

In the next phase we evaluate the Mean Distance estimation error for different band positions (noting that the velocity
estimation error 1sn’t influenced by the band positions ). The evaluation 1s performed by going over all the possible |
band positions between zero and 10MHz with a resolution of 1IMHz.
Conclusions: J

* The cyclical behavior implies that only the relative positions of the bands matter, and not their absolute positions. : 'MU‘L MM ﬁv{ j

L

« High estimation precision 1s achieved by adequate spacing between bands. w0 wo

Bins Position Index

The Demo System 1 y)
The system GUI includes the following components: " T e
1. Our four bands (red), wide band with equal energy (blue) and noise (yellow) = ; M | S g -
2. The recovered targets on a Delay-Doppler map i L s e
3‘ Average Range accuracy . . . ' on : |...l..: I 1] \ "’H | ll' I .:jl. f l lh h | ||J \ I |:| n l.l||JH’ I e e e e e
4. The Bands we use (red) and other communication bands (white) s e o
5. Received signal in antenna bt e s Samples 1 M
6. Samples of the four channels S g < M I o 04- |
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A scenario with two clusters of targets, high noise The same scenario as to the left, except here This scenario contains ten targets, positioned at equal
levels and good spacing between the frequency the frequency bands are more clustered. or close to equal distances. Despite that and the noise
bands. Note the low mean range error of 1.5m. hence the accuracy is lower. the system accurately identifies all the targets.
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