- 28 - FRENE., EFTESEFHERER 202545 45 5 % 34

il
il

doi: 10.11823/j.issn.1674-5795.2025.03.02

BARA, FHT, RREC, B, KED, XBEE, HEE!
(1. db = ﬂmiit%b( B ol TR, 43 1001915
2. F EALE T & A A F S KA E MR A K AT, 3L 1000955 3. A E T oA bW FE, Jhat 100081)

W OE, NTEZIBELETHLEE 7 3 (Light Detection and Ranging, LiDAR) Y B EHAAEE RN, Rt T M
BEHEMENLFLDAR RS, HRET —HEATRZRAZNRERET &, ZAGBLIRFGLFITHE, B
EFRDTRBEERERE; B, AIARPREFZAXBATEGRESERASHET, BELFRUEAKX
BEE S BN S B RS E A, NOARRATRAMENRGEEREMRENREREL., RAXA K
AR B A HEBATERNFRMBGLXEE1200ns), HALEEZME H3MHz, EEEREME N 1ms, FHE
AR EREY . R ENEBRERETA4.9mm, FEREREEENO. 16N ETF. EZERELH Y,
KA S0x 508wt m AKX, RETFENESHEZLE 8mm, 4% EHITHEH/NA L AN (Unmanned Aerial
Vehicle, UAV) B & & = 4 i th . 4 3 K F LiDAR 78 B AR 3R 0 An YE 5 I 4 S B pR A% 4T3 09 B 3R B2 7 3 8y
BAF &

KW : HOLFA; BATFHRN,; Z4RG; BEE; §EM; TEKkZ

hE 45 ES: TBI6; TNIS XEkFRERD: A NEH/HS: 1674-5795 (2025) 03-0028-09

Jul

High-flux and high-repetition-rate single-photon LiDAR and its

waveform correction method
LYU Linjie'?, LI Duan', MI Qinggai’, YANG Yang’, ZHANG Lei’*, WU Tengfei**, XU Lijun'
(1. School of instrumentation science and opto-electronic Engineering, Beihang University, Beijing 100191, China;
2. AVIC Changcheng Institude of Metrology & Measurement, Beijing 100095, China;
3. School of Optoelectronics, Beijing Institute of Technology, Beijing 100081, China)

Abstract: To achieve fast and high-accuracy detection with single-photon light detection and ranging (LiDAR), this
paper designs a high-flux and high - repetition - rate single - photon LiDAR system and proposes a waveform correction
method tailored for this system. By increasing the photon counting rate, the system significantly reduces the single-pixel
acquisition time. Meanwhile, the waveform correction method effectively addresses the issues of waveform distortion
caused by the dead time of single-photon detectors under high-flux and high-repetition-rate conditions, thereby enhancing
the inversion accuracy of target signal strength and depth. The system employs a free-running single-photon detector in
the near-infrared band with a dead time of 1 200 ns and a laser repetition rate of 3 MHz, and the single-pixel acquisition

time is set to 1 ms. Simulation and experimental results demonstrate that the proposed method achieves a distance inver-
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sion accuracy of 4.9 mm and a photon flux inversion accuracy of 0.16 photons. In the 3D imaging experiment, using a 50

X 50 point-to-point scanning pattern, the imaging plane fitting accuracy reaches 8 mm, enabling high-precision 3D imag-

ing of small UAVs at close range. This study provides a new technical approach for the application of single-photon Li-

DAR in fast imaging fields such as target detection and resource mapping.
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Fig.1 Single photon detection system structure diagram
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Fig.2 The dead time effect of detection waveform by high-flux

high-repetition single-photon detection
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