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Multi-Target Detection Based on Trapezoidal Wave
Modulation FMCW Radar

SONG Jiangiang, LIU Yunxue, LI Ke
(Yantai University, Yantai 264005, China)

Abstract ; Owing to the problem of targets pairing between positive and negative frequency sweep in traditional symmet-
rical triangular LFMCW radar, it is easy to mismatch and generate false targets. In order to solve the problem of target pai-
ring in the case of symmetrical triangular wave modulation in complex targets, this paper uses the modulation method of trap-
ezoidal wave, combined with MTD ( moving target detection) technology to reduce the target environment, and uses the tar-
get speed measured by the constant frequency band to achieve pairing. That is, the innovative method is proposed to use the
MTD-constant-frequency speed matching method to perform two-dimensional FFT display of the moving target on the positive
and negative frequency-sweeping signal, use the same speed channel to reduce the target environment with single-target pai-
ring, and then use the constant frequency band to obtain the speed information of the signal in one dimension. Multi-target
pairing under the channel, and the target speed of the constant frequency band as the real speed measured by the informa-
tion, the target information accuracy is improved, and the accurate pairing in the complex target environment is obtained to
obtain the target information. Finally, by detecting the true speed, the positive frequency-sweeping (or negative frequency-
sweeping) is compensated by speed to achieve the correction of the target distance. The effectiveness of the method is dem-

onstrated by simulations.
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Fig.1 Trapezoidal Wave Transmission and Reception
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Fig.3 Generation of False Targets at the Same Speed
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Tab.1 Target parameter
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Fig.4  Positive Frequency Sweep MTD Processing
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Tab.2 Positive Frequency Sweep Target Information
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Tab.3 Negative Frequency Sweep Target Information
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Tab.4 Paired Target Distance Speed Information

H#x 1 2 3 4 5
g (m) 503.55 695.775 997.95 1501.2 1693.5
B (m/s)  32.9221  51.039  32.9221 38.047 84.5115
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Tab.5 Distance Correction Result
H¥r 1 2 3 4 5
BEES(m)  498.0779 699.711 992.4779 1499.5 1691.5
A (m/s)  32.9221 51.039 32.9221 38.047 84.5115
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