Optoelectronics J&HLT, 2024, 14(2), 25-34 HKans i
Published Online June 2024 in Hans. https://www.hanspub.org/journal/oe
https://doi.org/10.12677/0e.2024.142004

A BRIESCR A X A AEPLEC IR A 75 7%

4 A, R, £0F, X 4, RER
[ PR R A R S BTG R A ES, R AN

ks HiH: 2024434 14H; FHBEM: 20244F6 A7H; KA HM: 20244F6A18H

B

BT R 2 DI REBOL T IE MR RN TR, AR TETER LR EETHERE, PR
BIX BB R S A ABOLE S RBI B BE, 3R M BOL R KBARMEILBCR BRI 5, 7
ST B IARRHBOL R A B AT ELR A b, MR A Bk OGS R [ 75 RE B XA
BA, SASEERAD MR IERZAMBERT S, TEREIHXREOL SRR X R 5 &4
RER IR R T I DL ACARRURE . SR AR R R, BOLBE BRI X BRHMEILAC IR B 77 2
SERRE—B W DEMRBBOORRER DA X IR, 8 — N8 A 5 o oLt R
HIHER. RAMPE, ARTEERERRRBBAIE.

XA
BoLEE, XBHHE, SRR A, ILALIRA]

Regional Feature Matching Recognition
Method for Lidar Beam

Qun Niuy, Jingkun Qu, Wenze Lian, Quan Deng, Hengkuo Qu

Department of Optoelectronic Systems, The 27th Research Institute of China Electronics Technology Group
Corporation, Zhengzhou Henan

Received: Mar. 14”‘, 2024; accepted: Jun. 7th, 2024; published: Jun. 18th, 2024

Abstract

Aiming at the requirement of ultra-long range multi-functional lidar beam search and recognition,
based on the working principle of ultra-long range multi-functional lidar, this paper proposes the
matching and recognition method of laser beam regional features to replace the traditional sin-
gle-point laser signal recognition. On the basis of analyzing the lidar pulse laser beam energy dis-
tribution theory, The energy region distribution model of common pulsed laser beam time series
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is constructed, and the matching similarity between the energy region distribution of the opposite
laser beam and each energy region distribution model is calculated by using the modified cosine
similarity method combining distance and direction. The simulation results and experimental re-
sults show that the regional feature matching recognition method of lidar beam is consistent with
the theoretical assumption, and can effectively identify the regional features of laser beam energy
distribution, and can usually complete the search, identification and locking of the opposite laser
beam in one scan cycle, providing technical support for a large range of fast search.
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Figure 1. Working diagram of ultra long distance multi-
functional lidar
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Figure 2. Energy distribution map of pulse laser beam cross-section
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Figure 3. Semi Gaussian energy distribution model
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Figure 4. Gaussian energy distribution and threshold energy
distribution map
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Figure 5. A model for energy distribution characteristics of pulsed laser beams
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Figure 6. Similarity principle diagram
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Figure 7. Time series diagram of lidar azimuth angle and energy
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Figure 8. Matching results of lidar azimuth energy distribution
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Figure 9. Time series diagram of lidar azimuth angle and energy
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Figure 10. Matching results of lidar altitude energy distribution
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