%48 5% 6 ) Gk AR 2019 4 6 A
Vol.48 No.6 Infrared and Laser Engineering Jun.2019

B 51 43 SR = HE R G B AR
Xk RIRE B, F G R, ATFE, REW
(BB H R BRI EERE S FZIR T, LT 100015)

W OE. A STILA R = 4 AR P AR R 6 @ R APD 30 B AR AR T I R K, F BOOR A R B4R
3% v IR BB B 0 B B 3B R 5 RO = S AR B AR S 3% R AT O R SR R R & 8 2 R A )
BHATHTIEF] o ok, — R 5 R 5 5] APD 3R Z48 5 69 M7 F 58 &, B OR R ST R R
Falh 3] APD 3 B 0912 B - FARBIH B A7/ R EZ %5 APD 3R a9t B, 325 7 ¥ RH
KRR R, NBT E3] 5 REXLZFERIGEERZ R E A TAERE, 32 H KA RS E R LR 5
Bk RIET o Rk eh 7 E,HHR T 7] o ROH R = 4 RAL R F AR, A A B 69 R B AR AU AT
RAEF) 5 R G g2 R BATT BiE, FB R AW, RN ZHE ARG, RI%E(Lh & 10kW WKL 8ns 89
BOLR LA AT 2/3 49 8x8 APD, = 4 R ARAE A SE B A 3] 510 m, B F &4 T 5 R4 k40, 4E A 36
BRI 39.1%.,

KEW . B34 R; #MEZaiy; SRKIEHE; @H APD KM E

FESES, TN249  XEFRER: A DOI: 10.3783/IRLA201948.0606001

Array beam laser three-dimensional imaging technology

Liu Bo, Zhao Juanying, Sui Xiaolin, Cao Changdong, Yan Ziheng, Wu Ziyan
(Science and Technology on Solid-State Laser Laboratory, North China Research Institute of Electro-optics, Beijing 100015, China)

Abstract: Laser effective utilization rate is low because the gap between adjacent pixels in APD detectors
used in laser 3D imaging is too large. Aiming to the question, the array beam laser 3D imaging
technology was proposed. A laser beam of the laser radiation source was diffracted into sub-beams in
array with a liquid crystal spatial light modulator, so that the laser beam can be divided into sub-beams
corresponding to the array APD detector. The positions of the laser beam and array APD detectors were
adjusted, so that the laser beam can irradiate on an object and focus on the effective array pixel of APD
detector, the utilization efficiency of laser beam was improved. The composition and working principle of
array beam laser 3D imaging system were introduced. The scheme to realize the array beam by using
liquid crystal spatial light modulator was proposed The prototype of the array beam laser 3D imaging
system was studied, and the result of laser array beam using the prototype was verified. The experimental
result shows that 3D imaging range reaches 510 meters with peak power 10 kW, pulse width 8 ns, and 8x
8 APD detector fill factor 2/3, the effect distance increases by 39.1% , compared with the laser 3D
imaging system without array beam.
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Fig.1 Structure frame of array beam laser 3D imaging
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Fig.2 Relationship between range increase ratio and fill factor

2 FEFIS R SEI AR 5 PE 5 R 28 /Y
TR

H T SRR IE W AR RS S, e R R T —
35 T A S TG T T AR AR L RO, A
TADCHES] AR IA 2 B S AR 24
JEE B AW 7 O RTR 1VEa  o1  IR  =  o
Gy, A B v W B SE FN O SR A B A GRS £
ORI AR 7 5345 o X0 T4 G2 e A Bt a1
HIBESN o SEH A, %5 4k AT S TR AL R el A 7S
(B R 2 R AR L, SR 58 3 b ek AR
AR 25 ] D' 1 ) i 114 0 B 38 2 R T 4 APD #5800

— B, A3 DGR g 09 40 HE AR | B LA A T
APD R 253N 3] 256%256, K F 45 8] )6 17 il %5 1R
Koy 5ZHLE, BEAR TR G BUAR, B TR
T

WE 3 s, WK 1064 nm 5 1% R 5

25 ()G E  #% 38k VY 2 ) O A 8 n 2k i e
ATV CHRARDE , B 8x8 IO K BT TR,

Spatial light modulator

=
L,

I 3 [ oy e LR BRI
Fig.3 Diagram of array beam generation
O3 HRE BEOE TOLR RS ARG, 253 HArig
B SRR, AR AN BE SR AR A AR B A4 R0

Computer

0606001-3



GRS & k]

%68

www.irla.cn

% 48 %

A RGO b R R AR ] R L, S 5 DEBOERE R
RIS [, AR RAE HIBE R R B R K
SO S FES RN SRS O e, B OR TR W]
Jri RE SR SR AE SR A5 A 8 0T, Ho—— XD,

SCHRAR R R 3 %77 3O R A A S ) BEAS E S)DlE
W5 EWR I % B FEITIC L, 18] 3 b R R gerh
K 5h B 8x8 HOHOL R IS B Ak B M BT, e L g
MR GE R, APD [ 51 %300 45 5 4 Wi B Sk 2 [l
AGPHEREL, A —FEOL 52 APD (551 945414
TG, AR TI 11 (4 ' SR 8 U1 5 A 1M i 5
S THT T DI TR A AL T LS AR 3% 4 1) 1 TR 8 3 A1 1
O, OEBE TR LSS, P IR R B Sk A
APD {fHMT7 o, AT SE B SRS APD FEJTIR R A
To PR Ak B ——X R, BISERC T A S FESDE R S
WA 45 B4 T A DE TRE

B A 4 PR, PRUEA AT
WZE F AR BSR4 BT, e B
R T S B N SRR WS RN 801 ) i g
(9, e — IR PR R o8 BEAE HILIE G I 2of
HEBR , ARG,

APD

Laser receiving

rl

Laser emitting

Pl 4 AT D' SRR B 31 R 000 45 i DG

Fig.4 Precison match between emitting sub—beam and array detector

SOOI BOEOL S WA G AT T, 6
RIS RR B 5 TR Z A e M AT T
Kl 5 N FOLic gt it

5 FoLduE gt it
Fig.5 Far field spot of sub—beam

SR HROCR 93%, TR LIES90%, Tt
WIS 0.5 mrad , REAS I L BOE = 4E R TR .

3 LIIIER S

O RS RS BOLHES R R G £
BEEE R R AL PR R G AT RSB, W
A 3 RALHOE = AU R G, 7R RIS 4 B BR il |
BT T RS A3 RN = AR R (S AR RO A
IEE T AR AR AT . RS0 R NI 64 B0 R
W55, % ML AE 5 OR A B 15 21 H AR R 2R, %)
HARIE B AT P (R I8 | (RIAGOG i | (RIAR DG E 45 Tl ik
L e Ja PRI IR ) =40 D . OB 1064 nm,
WEME TR 10kW, JK9E 8ns, FEF R #5 K F First
Sensor ) 8x8 APD, &M% 6 K/ A 205 wm, 1270
[E] 7 115 pum, 0 &5 0 S5 7249 2/3, UR BE
SAVEHFEEAR] 510 m, BE KRS EEAL T 0.6 m, %5 [8] 43
42 0.5 mrad , R WO 20 Hz, F A0 A9 st 3L
HLXEASF] H R g A7 iR se 5 . 18 6 JriE N g 92Fr H
PR —HERIG, B 7 SN 8x8 [ 51 4% A5 A5 A9 I B
(&1 8 Ay 1] FH I 75 280 9 B (A 1) B8 8 2 ]

Fig.6 2D image of target

510.5 | 510.2 | 509.5 | 508.5 | 508.0 [ 508.0 | 508.5 | 508.8

510.5 [ 510.5 | 509.5 | 508.9 | 508.5 [ 508.5 | 508.5 | 509.0

511.0 | 510.3 | 510.0 | 509.5 | 509.5 | 509.0 | 508.5 | 508.7

509.0 | 509.3 | 509.8 | 510.0 | 509.2 [ 508.5 | 509.7 | 510.5

508.0 | 509.3 | 510.5 | 509.5 | 509.0 [ 509.0 | 509.0 | 514.0

509.5 [ 511.0 | 511.0 | 509.5 | 509.2 [ 509.5 | 508.5 | 514.5

512.8 | 512.8 | 511.8 | 510.0 | 510.0 | 508.5 | 511.8 | 515.0

514.5 | 514.5 | 514.5 [ 510.0 | 519.3 | 511.2 | 515.0 | 515.0

&l 7 8x8 APD 51 4% 55 45 i HE 2 {6

Fig.7 Measured range value of each point based on 8x8 APD array
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Fig.8 Distance color map of target
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