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Abstract: Be cause of the requirement of autonomous navigation, an integrated lidar of ranging and
communication based on pseudorandom code modulation was proposed. The system had the advantages of
low power consumption, small volume and multi-function. Adopting pseudorandom code, the lidar system
realized the integration of ranging and communication. Adopting silicon photomultiplier (SiPM) to achieve
photon counting realized the miniaturization of lidar system. The design principle, component, simulation,
and the experiment result of the system were introduced in detail. The result shows that the maximum
detection range can reach 1km for the target with 0.1 reflectivity under daylight, and the range resolution
is less than 1 m. The maximum communication range can reach 3.7 km with 10 kbps code rate and error
rate less than 107,
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Fig.1 Correlation value of catch code
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Fig.2 System structure diagram
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Tab.1 Specifications of lidar

Item Specification
Wavelength/nm 808
Divergence angle/mrad 1
Receiver aperture/mm 50
Bandwidth of filter/nm 1
PN code rate/MHz 10
PN code length/bits 1024
Laser peak power/mW 350
Detector efficiency 5%
Data updating rate/kHz 1
Communication code rate/kbps 10
Power consumption/W <6
Weight/g 700
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Fig.4 Ranging simulation
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Tab.2 Specifications of simulation

Item Specification
Wavelength/nm 808
Divergence angle/mrad 1
Receiver aperture/mm 50
Bandwidth of filter/nm 1
Target reflectivity 0.1
Target distance/km 1
Laser peak power/mW 350
Detector efficiency 5%
Atmospheric transmissivity 70%
Solar spectrum irradiance/W - (pm - m?)~! 790
System transmittance 35%

4 KWHR

AT B RO T i
6 R . % AR GE R 5 BB O % e

ARG, N
AT

P 6 MG 3 — 1AL OB 3

Fig.6 Ranging and communication lidar
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Fig.7 Result of 50 experiments
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Tab.3 Result of communication

Input Number of tests Number of error code
0x281 2 000 0
0x205 2 000 0
0x155 2000 0
0x138 2 000 0
0x039 2 000 0
0x2aa 2000 0
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