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In recent years, the demand for a millimeter-wave radar imaging has increased, therefore, a millimeter-wave radar with
higher angular resolution has been highly expected. One of the solutions to achieve the higher angular resolution without
increasing the complexity of the radar system is a sparse array radar. Generally, rain conditions are not considered in the

verification of the sparse array radar performance, hence, an impact of the rain on the sparse array radar has not been

clarified. For this reason we designed and fabricated an in-house developed sparse array radar, and experimentally

verified the influence of the rain on the sparse array radar with several tests in a rain chamber.
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ADAS Advanced
Driver-Assistance
Systems

ULA Uniform Linear Array

MIMO Multiple-Input
Multiple-Output

FOV Field Of View

FMCW Frequency Modulated
Continuous Wave

RCS Radar Cross Section

IF Intermediate
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DOA Direction of Arrival
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Fig. 1. (a,, a,) Antenna configurations of ULA, and (b;, b,)

antenna configurations of sparse array.
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Fig. 4. Array configuration of the in-house developed

sparse array radar.
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Table 1. Specification of the sparse array radar.

Parameter Value
Center frequency 78.44 GHz
Bandwidth 1926 MHz
Max. detectable range 35 m

+20° in azimuth
+13° in elevation
0.16 m

1.2° in azimuth

Max. detectable angle

Range resolution
Angular resolution
7.5° in elevation
+0.04 m in range
+(0.5° in azimuth

Absolute error
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Fig. 6. Range profile of the measurements at (green solid
line) 0 mm hr?, (red solid line) 50 mm hr? and (blue
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Fig. 7. 2D heatmap of the measurements for the scene a in (left) 0 mm hr' and (right) 50 mm hr.



2025 7 v

x2

7

7 B 55138

0 G LR 0 ¥ — 7 A AR A R

Table 2. Peak-top of several measurements.

Rate of rain [mm hr'] Iteration Peak-top [m]
0 1 10.12
2 10.12
3 10.12
50 1 10.12
2 10.12
3 10.12
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Table 3. Angles between the peak-tops of several measurements.

Rate of rain [mm hr'] Iteration Angle b/w peak-tops [° |
0 1 343
2 343
3 343
50 1 343
2 343
3 343
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