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A Study on Signal Processing of Rear Radars for Intelligent
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Abstract

This paper introduces a radar signal processing technique for intelligent rear view monitoring of an automobile. The
linear frequency modulation-frequency shift keying(LFM-FSK) waveform, which is the combination of frequency
modulation continuous wave(FMCW) and frequency shift keying(FSK) waveform, is employed to simultaneously esti-
mate the range, relative aspect angle, and velocity of an automobile. Hence, it can be applied to monitor the rear view
of an automobile. FMCW waveform has high range resolution capability, but it produces ghost targets under a multiple
target environment. In contrast, FSK waveform can provide high velocity resolution and avoids the problem of ghost
targets. However, it fails to identify multiple targets along the radar's line of sight. With LFM-FSK waveform, we can
estimate the ranges and velocities of multiple targets with very high resolution, which avoids the ghost target problem
of an FMCW waveform. Simulation result shows that LFM-FSK wavefrom is suitable for use in the lane change
assistance system for an automobile.
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Table 3. Simulation condition.

SN Fuge 24 GHz FA Fo4 24 GHz
o Z 150 MHz R 150 MHz
HAZ 275 ms HAZ 2.75 ms
T AH —293 kHz o AH —293 kHz
Foe B85 256 T B4 256
7% 3.6 m 7% 50.0 m, 60.1 m, 60.3 m
3 A 2.0 m 3 A 50.0 m, 60.0 m, 60.0 m
=2 Ag 3.0 m T2 Ag 0.0 m, 3.0 m, 6.0 m
golt] ZHEY & 90 km/h golt] ZHEY & 70 km/h
A9 & 108 km/h A9 &% 90 km/h, 110 km/h, 80 km/h
e —56.3° e 0°, —2.9° 5.7°
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Table 2. Estimation result of target vehicle's range
and velocity using LFM-FSK signal proce-

ssing.
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Table 4. Simulation condition.
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Table 6. Estimation result of target vehicle's range
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