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Long-Distance Laser Ranging Lidar Based on Photon Counting Technology
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Abstract For the application of laser detection over a long distance of 100 km, to achieve the long-distance
detection, the system mostly uses low repetition frequency, high pulse energy laser and large diameter telescope,
which leads the shortcomings of large volume, heavy weight and high power consumption. The lidar based on
photon counting technology has the characteristic of high sensitivity. It greatly reduces the laser energy and receiving
telescope aperture of the system. The volume, weight and power consumption of the system are reduced. A kind of
laser ranging lidar applied in high-altitude remote detection of small target is designed, which adopts Geiger-mode
avalanche photo diode achieving photon counting, and realizes the miniaturization of the system. The system design
principle, component, and the experiment result are introduced in detail. The results show that when the round-trip
atmospheric transmittance is 0.25, the maximum detection range can reach 100 km for the small target with 6 m®
effective reflection area and 0.1 reflectivity, and the range resolution is 6 m.
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Table 1  Specifications of lidar

Item Specification
Data updating rate 5 Hz
Wavelength 526.5 nm
Divergence angle 0.35 mrad
Maximum measured distance 100 km
Minimum measured distance 500 m
Ranging accuracy +6 m
False alarm rate <10°*¢
Detection probability =95%
Receiver aperture 150 mm
Weight 5 kg
Volume 39.4 L
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Table 2 Specifications of detector

Item Specification
Surface diameter 180 pm
Dark count rate 250 counts/s
Maximum count rate 2.5X 10" counts/s
Output pulse width 15 ns
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Table 3 System specifications of the system

Composition Item Specification
Wavelength 526.5 nm
Repetition frequency 1 kHz
Pulse width 10 ns
Laser
Laser pulse energy 15 m]
Divergence angle 0.35 mrad
Spot diameter 30 mm
Receiver aperture 150 mm
o ) Optical efficiency 50%
Receiving optical system ) )
Optical bandwidth 0.2 nm
Field of view 0.2 mrad
Detection probability 55%
Photon counting rate 25 MHz
) Dark count rate 250 Hz
Photon counting ]
Exposure time 8 ns
Range resolution 6 m
Cumulative frequency 40
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