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High-precision adjustable distance simulator
with self-correction function
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(Lab. of Space Active Electro-optical Tech. and Systems,Shanghai Institute of Technical Physics,
Chinese Academy of Sciences,Shanghai 200083, China)

Abstract: For the performance test of a satellite-based laser ranging system on ground, high-precision, stable and ad-
justable simulation distance light pulse are needed,thus the adjustable distance simulation technology has been devel-
oped. The basic principles of adjustable distance simulator and system’s self-correction are introduced in this paper.
An adjustable distance simulation system was designed which consists of laser receiving,delay control, high-precision
signal delay, lasers,correction fiber and balanced amplified photodetector etc. Meanwhile a self-correction system was
designed to overcome the parameter drift of the adjustable distance simulator. The precision and stability of this simu-
lator satisfy the demands of most domestic satellite-based laser ranging sensors’ performance tests. That has been prov-
en by experiments and practical application.

Key words : laser ranging;adjustable distance simulator;self-correction ; precision

Vol. 42 ,No. 11
November,2012

CREBEARE RS

1 51 & ] RO S SRR EE BB IER

FHEE T 58 ) R 2O G R AR 50 26 1 3t T A
B, sh A B B AU A FLA DU g ST i L 32
SMREREE T A% B E A ARk, B A
O B A R 5 0 RS E TR B 82 o Bl A B
BERAU AR IR BE PR REAS E PR T R A BEK
SCH R EE Bl A I AR AU A A X G A ]
9 A SO ORI MSGRO'E 9] 35 18] Fré i (1] 1] Bk

Ui D T AN B AU 1 BE S Bt I 8] | 3R I3 25
R TR TR, ol 745 50 285 e e A 4L 10 R 2 R
RERRE PERF 2 T BRI i

ESTHE: B K E S L ar s & & 9737 1R 5 H #48 ( No.
2009CB724004 ) %5l

TEEB N AR EIR (1986 - ), 2, WL A, EZMFGT7 1 M ALEL
S AR o E-mail ; zhenzhu_li@ 163. com

W5 H HA:2012-03-30 ;&7 H #3:2012-04-18



1274 WOt 5 4 sk

542

2 wEAEEDROEHEN SRS
21 HEEBEMBERED

ks HOBEE U 3  EE B L 1035 )7
LRI W LT, S HOE S0 265 2 L 1O
P G575 L B O 2 5 Bl
MO ¢ =22 Itk , kbt

0B A ] 3 e U 1) 22 ¢ AR 5 H AR Y
EE%{EO

HBHE
RS P kS

BT kstrC ot I Al 8 s AR SR

Fig. 1  working diagram of pulsed laser ranging system equipment
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Fig.2 basic principles of adjustable distance simulator
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Fig.3  basic principles of self-correction of
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Fig.4  Architecture of adjustable distance simulator
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Fig.5 architecture of experiment for precision measure

of adjustable distance simulator
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Fig. 6 result of simulation distance in 2500 m
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Fig.7 practical work of adjustable distance simulator
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Tab.1 comparison of measured values of

satellite-based laser ranging system

equipment and setting values

Setting values X, Measured values X B)
20 20.09 0.027
80 80. 10 0.032
400 400. 15 0.038
4000 4000. 82 0.046
15000 15003. 45 0.095
30000 30006. 82 0.111

FE TV TF I B OGN BE (AR 15 8 b S i i
%500 me Py AS [ BB H bR 4 B U BEORS B AE
0.077 ~0. 115 m Z [] , X FEES7E 500 m ~3 km i) H
FRMETF 0. 1%0D +0.05 m(D HHig) ™ K6
SR BB AS R B AL RS B G v T AL BB R 4
Tl A DU PR B, 38 1 R UIE S A HE B DL 28 42
PERBCLEE B A1 0T, A e O B A o 15 % 1) K
FEIERZ R . S, S AR B AL 25 % AL 20
SEIN R AT 28 HEAT T kG B v R 1 1) b TR AR
DU, Sy B A8 ) A ) 35 5 1 R B L B T
BRI X
4 &

SIS IE BB A 5 5 (R BT A & 4
AR AL B ARSI R A, R4 ROTE IE
TRGEMEA IR, BB IERGMIE TS E0
RS )R, (45 sh A HE B AR IR 1 AR e 15 3
R . IR, 3 25 B B A0 2% A fh 2
PETAEM BT TAEMERERR R , BEAULE B33 L 5, K
FETR o ShASHE B ARURS T el AL TF S wi Ay =X
iy ARG B {5 B, , ] B R0l B A B M, 7R
Ry X R O B A ] 15 B 700 BB 1) [ g



ot 5405 No.ll 2012 BHIRG R A B RS RE M mRT BE S A HE B AR 1277
A7 Hb TR ARSI S 56 N PR R [4] Chen Yi,Guo Ying, Yang Jun,et al. Study of high-preci-
sion pulsed laser range finding techniques|[ J]. Infrared,
ST 2010,31(6) :35 —39. (in Chinese)
WRZE SR80, R, 2. bk i =T 2 06 I B 2 A
[1] Lin Yingkan, Guo Ying, Huang Genghua, et al. Distance 5% J]. £14p,2010,31(6) .35 - 39.
source of laser range finder and its precision analysis[ J]. [5] Hu Enping,Luo Xingbai,Peng Yonghuai. M@ltoft statisti-
Infrared and Laser Engineering, 2009, 38 ( 6 ): cal model for parametric drift of electronic components
1089 - 1093. (in Chinese) [J]. Electronic Components & Materials,2001,20 (1) ;
ARG, SR, B P S5 O I R SR B A0 39 -42. (in Chinese)
ARUFTE SR Hr )], 2050 580 TR, 2009, 38 R, 2600, K. T IC SRR 1 Mdlioft
(6) :1089 - 1093. GEITRAU AT [T ] WL o0k 5 Bk, 2001,20 (1)
[2] Wang Jianyu,Shu Rong,Chen Weibiao,et al. Laser altim- 39 -42.
eter of CE-1[J]. SCIENTIA SINICA Physica, Mechanica [6] Zhu Zongjiu, Wang Qin. Application of fiber optic to EMI
& Astronomica,2010,40(8) ;1063 - 1070. (in Chinese) of computers [ J ]. Cryogenics and Superconductivity,
TR B, R bR, S R — S TR REOE R E 2002,30(2) :64 - 67. (in Chinese)
LT R ER Yy Jpoe R3C:,2010,40(8) RN, £ 8. G P YL AR AE T 3L A 4 1L ]
1063 - 1070. [J]. KR 585 ,2002,30(2) .64 -67.
[3] Huang Genghua,Wang Binyong,Shu Rong, et al. Ground- [7] Li Zhenzhu, Qi Hongxing, Huang Genghua, et al. Design

based calibration and performance verification of the lunar
observation laser altimeter[ J |. Infrared and Laser Engi-
neering ,2006,35 ( Sup. ) :375 —378. (in Chinese)
PR, K, B, 4. T BRI LA Ot R
Wt E b HYERE SR IE SR [T . 205N 5O TR,
2006 ,35 (1#441]) :375 - 378.

of a adjustable distance simulator for pulsed laser ranging
system equipment[ J ]. Science Technology and Engineer-
ing,2012,12(14) ;3470 —3474. (in Chinese)

FRCER, T, BB AF. K b GO I A ] 3
B S BB AT BT )] B R 5 TR,
2012,12(14) ;3470 - 3474.



