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Abstract Mutual interference between LiDARs is a critical problem that affects the safety of driverless cars. In this
paper, a vehicle-mounted, light frequency-hopping (LFH) LiDAR system and its related ranging method are proposed.
The anti-interference performance of the LFH LiDAR is analyzed under different interference conditions by simulations
and experiments. The results show that the LFH LiDAR based on correlation detection can effectively resist the
interference from the same type of LFH, pulse, frequency-modulated continuous wave, and continuous-wave LIDAR in
different quantity and intensity cases. In the experiment involving different types of interferences, the relative error of the
detection range is less than or equal to 1. 5%. It indicates that the LFH LiDAR has reliable anti-interference performance.
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Fig. 1 Schematic diagram of the anti-interference experiment setup of the LFH LiDAR
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Table 1 Simulation specifications of the LFH LiDAR

Specification Value
Range /m 20

Points of frequency-hopping 10000
Bandwidth of frequency-hopping /GHz 10
Residence time per hop /s 1
Spacing of frequency-hopping /MHz 1
Hopping period /ms 10
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Table 2 Measuring results of six different distance with different interference sources and the relative error of distance measuring

No.1/m No. 2 /m No. 3 /m No. 4 /m No.5/m No. 6 /m
Interference type o/ %

R M R M R M R M R M R M
CW (25 MHz) 1.99 1.98 2.27 2.28 3.15 3.14 3.50 3.51 2.99 3.00 2.70 2.72 +0.8
CW (50 MHz) 1.99 1.99 2.27 2.29 3.15 3.13 3.50 3.51 2.99 3.00 2.70 2.71 +0.9
CW (75 MHz) 1.99 1.98 2.27 2.27 3.15 3.15 3.50 3.50 2.99 3.00 2.70 2.72 +0.7
Pulse 1.99 1.98 2.27 2.28 3.15 3.14 3.50 3.51 2.99 3.01 2.70 2.71 +0.7
FMCW 1.99 1.98 2.27 2.28 3. 15 3. 15 3. 50 3.52 2.99 3.01 2.70 2.72 +0.7
LFH 1.57 1.56 2.27 2.27 2.48 2.46 3. 50 3.51 2.99 3. 00 2.70 2.74 +=1.5
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