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Abstract System size is of great concern when the laser ranging system is put into practical usage. A multi-pulse
gain-modulated three-dimensional imaging system is presented, which uses low pulse energy laser as illumination
source. By utilizing multi pulse accumulation method, a 5-p.J pulse laser source was used to achieve a detection range

of 100 m with light fog and range accuracy greater than 3 m during indoor experiment . With the using of low pulse
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laser source the system size is greatly reduced.

Key words imaging system; gain-modulated imaging; multi-pulse accumulation; laser imaging
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Fig. 1 Principle of gain-modulated imaging system
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Fig. 2 Structure of imaging system
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Fig. 3 System timing. (a) laser pulse; (b) MCP gate; (¢) MCP gain; (d) CCD exposure



1964 i =

i e 3T’

2 1125 H4 BB AR T CCD 52 Hh B0 » B S 3t —
CCD W19 25 e 3 B W . o T WO 58 5 5 Ik ol £
I T CCD AL I B 12592 7 L 45— W 3
0 COD BRI AT T S0k oh iy 23k, e 7l
LI B 15 78 55 6 12 168 s 5 IO % S5 Ik o i B 2 £
o G B IR B

RO RS BB RS 4 FF%. R
HHHLRGAEN . RERBOLE . RIS RG% .
Wi 72 55 . A% 4 3 5% . CCD HI AL MCP 8 i1 1 358
PIRCRAEAR R R B RN 30 em Zedi, A7 F A
b O R 5 R e B O 2008 2 R S U TR
W1 E RS, T A B R S T X AR
HET B0 S 0B 4R R B 2 £ L AT 5 IR R
FA BB X L. 2 F M B R 5
HAAS HUE I LLUE IR B 260 . B 7 SR
T S5 0 R G T AR S Rk

receiving
system

B4 R RS

Fig. 4 Imaging system photo

3.2 BRURS

ARG R AT RS )T . 58 CCD
ML S B0 B B H A S R IR R GRS W)
W K B B AR Se i AL BE Bk E ] Visual CH 18
S GEIT AL DR ARG S RREFR IR
i3 R & R AR B CCD B2 {5 B B R i A
W SPiR. BF ARSI )G, B J8X R Wiz 1738
B AT R A4S CCD TARARZS (BRG] | 5 113
TG R A . SR Wi H 0, 2 12 0 3 A R 4 ok i
O (48 4 J5 B A 224 T TR 7 O R AR SRk Y
2 W HEAT RIS OR 4R I1 15 2R 4 31 1 R A A7 2] 5 38 23
AT 5 DK SR 4 B 1) R A B AR B 25 A7
MR A B — WUE RO 25 R AR Y 5% R S AR R A
R R A R T AE SR | 25 A S R S S R L R
FH BT 3R 45 B 99 1 PR 45, S if 4 B A A BE B A%
A S R R 2 R AR AR 1 B bR s AR DL S B
B

system
initialization

constant modulated
gain gain

| l

| distance display

yes
no

5 RGEHMTAERER

Fig.5 Software procedure

é

4 LREE R
4.1 ERNEHEELE

RS 3 WHA R RS | EE N 5 A
FARIEAT T IWEORS BE 5250, HARSEP IR an & 6 ()
o BRI AR AR A L A B R R A
B.C.D.E#ril. HARBE & 4R 00 R 500 {20~
36 m. HARHE2JHES 3 BT HOE L 1 5 1 A
1R 4 mo O PR HAR SUR SR XTSRS BE A2 . D
FAARSNIOR, b — 3k BN R BAREXS T

Pl 6 (b) Sy 52 58 JoT AR A+ 19 7 3% % 25 7 T 19 H AR
S AR L 1&T 6 Co) o 34 i 1 1 25 1 B 19 H AR SR 1R

Bl 6 =L
Co) VRl 38 2515 G D BE B

Fig. 6 Indoor test results. (a) object photo; (b)

o (O AFREY; (D) F 2514 5

constant gain image; (c¢) modulated gain image;
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Table 1 Comparison of measured and actual distance

Measured mean Root mean

Distance /m

distance /m square /m
A 20 19.5 0. 56
B 24 23.8 0. 64
C 28 29.1 0.55
D 32 32.7 0. 50
E 36 34.5 1.15
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