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Passive and active combined LADAR system design and simulation

Wang Lei', Zhao Haibin?, Yu Jizhou', Hu Qingrong', Lu Yaobing', Zhang Yuancheng'

(1. No.23 Institute of the Second Academy, CASIC, Beijing 100854, China;
2. PLA Representative office in No.23 Institute of the Second Academy, Beijing 100854, China)

Abstract: In order to test the key technologies of long-range LADAR, the experimental system was
proposed based on the Nd:YAG laser. The system was combined with optical sub-system, control sub-
system and signal process sub-system, and directed by charge-coupled device (CCD) when working.
Coarse and fine dual-axis structure was adopted to realize the precise tracking of the target. Meanwhile,
in order to increase the detection precision, the laser signal was processed in digital domain. At last, the
detection range of the system was analyzed versus different laser cross section targets (LCS). The result
shows that if the LCS is 1 m? and the atmosphere is first order, the detection range of the system is 22 km.
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Fig.1 Diagram of the LADAR system

1.1 FEWEFRS

ek F ARG E S LU A (1) KT W
Jt2x R F CCD WL L ; (2) RO Bk vh #4747 R
JEER G R A A5 (3) o HAR R HDOEE 2 R EDE
BRI SR 0T, PR F R M MERE AR E T
FWMEE B WOLTEEREN R, EiRIFS R P
BLE A E LU BRI . (1) 7T W% CCD At
PRI & R (2) BOLE T WOEME A ;(3)
P42 5 (4) BRI ER B FE R B £ (5) Bl R &
(1) 45 ¥ T ey O Ak 7 38 2R 40 i R R AR A

SCHARYE ER A A O TR B R NI AR K
BE TR OGO R O RO ILR S, &
B BB WO RSOGO EOLE G IR
TG B AL T 1 A N, Hoh B B AR ol
Wk F R GERIAZ AR, TE R S i b Ok e 4 s
REWOL B M, (e 000 B F SR IR R 08 2 B 5
SOt AE R AR O R B EE BE A BRI B (5 SOk, Lo
A R RS R A0 BE R R A PR 3 R T Y A5 A 5
TR B MR B CEZN, YAl ik R Ea
PR 25 R I8 2 S 5 RN 3% 5 2 AR T8 G A i
BRahrhy, R A b O I A2 % EL T R B Jn TORS R AN
TR A T ELAE /N B AR R G A2 T
FAL, 2 OR RORAR, BT LA SO 3R 40 9 28 B ok H
75 S AR A AR A5 (1) S5 R B A i R SE AT AR
INEEAS G E W LA RS, JF HOH B8 AT LA 9 B kAT
BERIE ;(2) W N RBWOCE S, & 7 8% kA
FH 2 5(3) A F i T A

—JF T FEER R R AR T 1kx1 k /9 7] W6
CCD #4751 5, 7 — J7 T 2% 1 2 06 5 %00 28 70



70 bk T A2

% 44 %

wWHVCE A, bR FRGE RS W E BN
1 064 nm Nd:YAG [E 4 B0 #5175 3 3 BB
B ik vh BB 250 m, ik o SE B 10 ns, o6 & A R
0.5 mrad, i I #E00 30% (4 % o 480 25 5k F Si 2
VU5 BR S i3 E HL AR TN 2% . b T UL AT ISt CCD 4R
A AR LIRS i B A [ FR SO B SR ORS B ) R, R 5 A
JH WO I 35 5 BE 25 475 8 58 1) 8 B CCD #44 24 #l
DU G2 B0 25 1 £ B — J7 TR IR 2R 4 0] LA AR IO M
1 H bR E& 55— 77 TR IE 3R G0 BRI B
1.2 BHFES

P F R R EWEE G R 5L H bR
R BRI A%, AR T R G R A AR v
I (¥ == & o] B2 i o] & #3806 3 Sh AR DU i P 3, A
i 42 T+ 5 56 1 B 8 T

SCHRAE 43 B B T B AR IR 1 R AR R e
FISERT b 255 5 IR 0 Eh B G IR R G TAERE R,
Vit T — B 3 32 e sh BRI (A KL L R XU R R 45 4
T G5 A AT LS B R A 3 9 H bR 1 R R
S T EL AT URE SO OB E E AR I R L L

G0 (ORI BIL A v B U 5 (B 2 i) A
A LG CCD #2504 1, i v B U 5 R T B
IR LTI B, A AR AR R T 1
i 285 ;AT O A7y, DA S 3K 3 1 48 R N E R A AR
PRER . R G0 ORS I HILAG H 5 T R B S 1Y 7 A
i D G2 B R PR B A R, S R A 4 D RG
BEw ol T8 S8 A5 R RN JE PR 5 TR
B, i ELOR T 22 Pk BB AT AT 45 0, S BT N
Pl HTF 2R AR 4 HE R AT LUK E] 0.1 prad , ] 35 £ 5
PR T 1 prad . R G0 BT AR RS 0L BR 5 45
AALSE BT KW B4 2 i E ST R
b 1Y e A R R

K2 AR A om B

Fig.2 Diagram of the periscope servo
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Tab.1 Parameters of the vision system

Item Parameter Item Parameter
Laser frequency 100 Hz Divergence 0.1 mrad
Pulse energy 250 mJ Lens diameter 150 mm
Pulse width 10 ns Efficiency 0.25
SNR 13 dB LCSY 1m? 5m? 10 m?
Gain 50 BW 75 MHz

7 :1) Laser Cross Section
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Tab.2 Range of the LADAR system

Atmosphere

1 m? 5m?’ 10 m?
level
Ist level 22.2 km 28.7 km 31.8km
2nd level 20.4 km 25.9 km 28.6 km
3rd level 14.1 km 17.1 km 18.5 km
4th level 7.7km 8.9 km 9.5km
3R &

SCHRREROETFR B AR RIFE R, T —
Foft 22 T ORL RS XU 4% 1 09w sh 4 A EOLER B R G
%A GEAS AT LGS IE OGOk i 7 T o B HOAR | T
HBAWM TR (D) ERENE SIS AT
PR e A R AR B TH AR 5 (2) A AR ST Ry 5 1 5 ik 3
AT T S B A 0 2 B AR, Bt T — A
s 2 h P A5 5 (3) AE RGN OE R B I
KT AL WG RO i 3 B AR, R STl ik
BRI E B 5 (AL 45 40 B8 S At SCR g A T AR
RRWOCTFB RGBT K ELS %



72 Lrsh ok TA2 % 44 %
F A, KA. WO TS W R R BUR(T]. R R,

SE 3k 2006, 34(3): 246-249.

[6] Liu Bo, Chen Nianjiang, Zhang Zhongping, et al.

[1]  Jiang Xingshan, Chen Jianxin. Laser radar and its applications

Technology of micro-pulse satellite laser ranging[J]. Infrared
[J1. Journal of Jiamusi University(Natural Science Edition),
and Laser Engineering, 2008, 37(S): 234—237. (in Chinese)
2000, 18(1): 93-95. (in Chinese) o ‘ L o
) XU, BRATT, sk ME, . Bk ol o6 N T H R (7],
L0, BREEH. BB T s RILR T [J]. AR TR A 2 4 ) .
ZLA 5O TR, 2008, 37(S): 234-237.
(A SRFHE R, 2000, 18(1): 93-95. ) ) o
[7] Ni Shuxin. Development and application of the long —range
[2] Ni Shuxin, Li Yifei. Trend of laser radar for military [J]. . . . .
laserradar [C]//Five Provinces and One City Joint Annual
Infrared and Laser Engineering, 2003, 32(2): 137-142. (in . . .. . .
Meeting, 13 Provinces and Cities Joint Proceedings, 2008:
Chi
nese) 271-274. (in Chinese)
BT, 22— R EHEETHRIA N E R I a4 53 U . s .
Beb e, 6 FHHLE SRR 1. L5 H (5 7. RO 3 0 % T A B L [CY T — T e
LR, 2003, 32(2): 137-142. BSO8R, 2008 271-274

(31 Xu Chunxiao, Zhou Feng. Development and applications of [8] Wang Xiufang. The research of pulsed semiconductor Laser
space-borne laser remote sensing technology [J]. Spacecraft rangefinder [D]. Chengdu: Sichuan University, 2006: 1-56.
Recovery & Remote Sensing, 2009, 30(4): 26-31. (in Chinese) (in Chinese)

VRV, i W 2 RO B A I KR MOV ). AR T Bk S ORI EE B9 BFSE (D] A Il K
iR nl 5 3 J&, 2009, 30(4): 26-31. 2 2006: 1-56.

[4] Li Qi, Wang Dong, Yao Rui, et al. Multi-mode ladar/radar [9] Liu Zhiguo, Wang Shicheng, Zhang Jinsheng, et al. The
detection research status[J]. Infrared and Laser Engineering, research of laser seeker for terminal guidance of ballistic
2008, 37(S): 100-103. (in Chinese) missile [J]. Journal of Projectiles, Rockets, Missiles and
AR, TR, B, . BOLTE B/ K 2B A R B Guidance, 2005, 25(1): 302-305. (in Chinese)

FLIEBL[I]. 4040 506 T, 2008, 37(S): 100-103. xR E, B, ke, S Ok S 5] Sk A BUE 5 8RS

[5] Wang Qingmei, Zhang Yimo. Development of Meteorological oY R AR S (D], SR AT S S 2E Iz, 2005, 25(1): 302-305.
Lidar [J]. Meteorological Science and Technology, 2006, [10] Webb P P, Mclntyre R J, Conradi J. Properties of avalanche

34(3): 246-249. (in Chinese)

photodiodes[J]. RCA Review, 1974, 35: 234—277.



