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ABSTRACT

As the number of autonomous vehicles equipped
with LIDAR increases, the possibility that laser
pulses emitted from other LIDAR are received
through various paths causes mutual interference. We
propose a new LIDAR system using the intensity
modulation/direct detection optical code division
multiple access (IM/DD OCDMA) techniques to

eliminate mutual interferences. Using the results of

the performance evaluation using commercial parts,
we simulated and verified of simultaneous operation
between two LIDARSs.
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Fig. 1. Overall architecture and operation flow of the proposed scanning LIDAR system
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Fig. 2. Simulation environment for mutual interference
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Table 1. Occurrence rate of mutual inference caused by the orientation angle of two LIDARs
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-20° 86.89 90.09 88.25 91.66 94.20 94.55 92.30 92.76 90.05 87.89 89.89
-15° 87.99 88.34 89.04 91.43 91.60 95.25 93.10 92.13 92.54 90.34 90.49
-10° 88.15 90.34 89.45 91.25 93.60 93.45 95.20 93.45 90.45 91.14 90.25
-5° 91.56 90.93 91.75 92.40 92.10 93.85 92.90 94.10 90.85 92.73 91.26
2lojrt 0° 92.30 91.40 93.80 95.00 92.80 94.45 95.50 93.50 93.80 95.20 91.40
7(% 5° 94.05 94.55 93.35 95.25 92.35 92.50 94.35 95.45 92.05 92.95 91.85
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20° 91.05 88.04 91.85 93.25 91.90 92.55 95.40 93.65 89.35 89.04 91.55
25° 86.49 87.94 90.64 92.43 91.40 92.15 94.40 93.33 89.24 90.04 88.99
30° 85.69 86.39 88.05 89.96 90.90 91.05 92.50 91.76 91.45 87.79 88.39
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Fig. 3. Simulation results for mutual interference: (a)
legacy and (b) OCDMA mode with single LIDAR, (c)
legacy and (d) OCDMA mode with dual LIDAR
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