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Design and implementation for multi-pulsed and
frequency-conversion LiDAR

DENG Quan, WANG Zhi-zhong ,ZHANG Chi,CHEN Nan-yi, CHENG Zhan-tao
(The 27th Research Institute of CETC,Zhengzhou 450047 , China)

Abstract: With the use of hypersonic weapons, defense systems are placing greater demands on long-range detection
capabilities of LiDAR. Multi-pulsed LiDAR is the main means of long-range detection at present. Limited by the heat
dissipation condition of the laser,the current maximum operating frequency of the multi-pulse LiDAR is 20 Hz,which
cannot meet the short-range operating requirements of the defense system. In this paper,combining the respective ad-
vantages of multi-pulsed and single-pulsed ranging technologies of LiDAR ,the design idea of " multi-pulsed + single-
pulsed" automatic frequency-conversion compound ranging is put forward, and a multi-pulsed frequency- conversion
LiDAR is successfully developed. The experimental data shows that the detection range of this LiDAR is 1. 42 times
higher than that of the single-pulsed ranging system, achieving better test results. At the same time, with automatic fre-
quency control measures,the LiIDAR can meet the defense system’s short-range requirements of high repetition fre-
quency and high data rate(50 Hz) at short-range. The research results of this paper are of high application value for
the promotion of multi-pulsed LiDAR.
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Fig, 1 Schematic diagram of the single/multi-pulsed
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Fig. 2 Block diagram of multi-pulsed LiDAR composition

N T IE NEOG TR IR AR TR A ] AR AR 2
SR FERRAE A R 1 RO GAR BB I AT
ARSCHRR T 2kl + Uk kT B S AR
B B B (> 15 km ) IF, H B (0138 T 3055 15
5, WO SR 22 K AR, B A Jk o s SRRURH i I
FUABR THVE T, 3L AR Xk A S0 L A M ) 225K
(<20 Hz, HLRIF7H] 20 Haz) 5 LR BL( <15 km)
i, FAR IR T 50155, e 2 Bkoh 55 RARE A
AN, R B A s Bk 5 BB B 5K, SCmT LR
P EOL AR TAFEAR (> 20 Hz, JLRIR ] SO Hz) , il
ARSI 28 G0 e EA L e R R A R 3
R WK EOEE K Zhkf + kb 8 iR
Rl RLE S M 8

R Z Rk oh + Sk b B S A5 I Y
LS — Il i A, BRA T A ik 22 ik b0
T IRH AR, A RO f P R A H T
RIEOES; 2 kbR hlmd g inz 555 R
R Kt A, 98/ NFRASROE K o Y L) 3R, R
THOEADC TR R B R 4R T LY
APEEE s =R AL T ROt E IR IR AR AN R AR
IR
4.2 HF gkt

AR 734, 22 Bk AR RO TR 2R BT oL
HAGHL— AL BT, T ASE B AD SREEEOAR |
EREREY IS & NI S E O B N R TR & 7
BOF R HURE A L s SR 24045 APD Hi2H 1 |22
B ERYION N IR e LN N AR N A k)
B M5 R A/D SRAEHLEG SRAR (S SRR % R
SR VLI ISP T P % D/ A e IR S
/NHLHE (DSP + FPGA AR B HLSE, [ 4 S 80y 45 Ik
HLASAHE P o

53 4
T
YILa1k,
WoE 2 ki
“ A
) 4
TAE/ARE R —>
o o Ik TAE,
R /fEE pE s
51 TAR,
WA [
ARG TR
(<50Hz), [
R
RS AR
(<20Hz), |—»
Z ke
SRIEIIR20 Hz, 2 >

JUkT s Ecfe A A

B3 kol + Fke” @ S A S R E
Fig. 3 Flow chart of single/multi-pulsed LiDAR automatic

frequency conversion control
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Fig. 4 Block diagram of multi-pulsed LiDAR digital receiver
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Fig. 5 Flow diagram of multi-pulse LiDAR signal processing software
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Tab. 1 Results of multi-pulsed LiDAR diagnostic test
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Tab. 2 Comparison of detection distances

between single/multi-pulsed systems
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