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Fig. 1 Diagram of laser beam jitter control experiment and intensity distribution of laser spot

1 BB E R RS Rl ERE

WO E R B S E A e 4 B R . — R T PSD R L 5 A — ARG & — A [ B 23 O B
o A FHECFARHLLE C R 19 53 A — WA SO BE T i — IR O CBE KI5 . 5 T AH PIL % 2 R 4R K145, Il mp
PIAS B — Al s BEAL 0 R T 1, an il 2 s,
1.1 AW ENE

XoF - BALSK S' BE RGOk 13, LA AT DA R B O PR HEAT I RN R O R BT R 1R
WK EREAERB ARG EE” ARG DB O THOE.L”, X T AV 4y
R LRHE A oy T _E A X3 D 7E 55 Caew ) AL BTN E R oCacs ) FHEE O AR AR R

H « o(x, ydxy ﬂ « o(x, ydxy

Jp(r,y)dxy Jp(x,y)dry

AH N H S 6 F— i RN R MXNEﬁf @1%|Ziaﬁ,uﬁﬂ/l\%%ﬁﬁ A I1G, ) (0<<i<<m, 0<<
<) s AT DL SRR I a5 B K B T AR AR A

@y)



Fa PR AR BT i IR ST RO 0 RS E M S O BRE B T 1 A 447

Mx N MxN
Dlie IG ) Dlie IG)
X = lMXN > YT T MxN (2)

EIu,j) El(i,j)

SO ML N G R, T RBBER (& B0 HE T 14 500 A T A 0 7000
B3 1 2 38/ P49 910 o i PR A7k B B T B 6 BE RS
1.2 RHEXBHHNE

M ABL B £ T 0 O
SEREMI I — AL 3R 16 528 38 (3) 7 7% 19 2 357 4%
0 LR b 8 R 4R B RO B 2 g A ——>
S5 23 48 DR 22 L WG BRE £ 2 B OGB4 1 7 A 5 P 1]
SRR 434 7 7E R 2% 5 S B 05 A R R 1
FR SH 2 57 16 BRIk F 0 o 4 B

2 2
<~0> m 0l

(x-t)

I“Ca,y) = € L . (3)
o, Cag s y) FBBER 05 6 jﬂ%%ﬁj‘ﬁiﬂ?ﬁ‘f H-—fl"i“l']'
ROHRRTE 42,
PEAN — N0 G B 5T 6 19 B 1 6 5 6 98 1Y B3 S L e W O B
R TP R DGR Y I S RO BRI . X TR KOG 37 K {7 R T 3 T
BE MG RV, 7] LUSE UV 6 BE G o 4 v B2 1Y) Fig. 3 Diagram of the “gray scale centroid” method
S5 to obtain position and displacement of laser spot
a= Ko” (4)

X, K ﬂvl’ﬁ%‘ﬂﬂ’]%ﬁﬁﬁﬁ% 0" =20 UFRICBETELL (o s yo) AL s E2 o™ J0 B A A D' 58 22 01 o5 D iR A
FIEY FEBIA 9520 o BB/, DU 4 505 SORT 95 06 A FELBR/IN Sl oik Y 45 rp R 32 i
G Y iéi PGS B AT DA — A A G R AL B ok AL RALE

. DIV U—D - (1= T | -
DI a-pre DD ac— ¢
o TR IR G TR A0 5 T SRR Y638 43 A i Pl 5 1O ﬁXﬂEﬁé)‘ﬁé’iLﬁE%’ﬁﬂ%EE’Jj“ﬁé’iéﬁﬁ;71"" H
XoF S5 I O R R AT LG IS DGR S A i A, B K, 3R W D AR DG B % O SR R B S B 43 A Y D
22 /N W' iR 1Y) 14 SR O PR P R A

2 HWAXRBMMUENEESHNEHLREIE

R ST 3k T A o A S 6 R X T 15 RS B R AT AR E . MR AE R GE i XiQ MQO13MG-ON Hr i £
FAIML (AR 543{ps, 43 FER 640 X 512pixels) & Computar 7E 5k (EFE Smm) 4H ., OGO IR & 5t
HR A OGRS A — A RS A A A A R e AR b (— R 2 D IR S OG E BEE m & AL AS L 4l
FHAR SR T 1Y 77 v I % 88 2l i 0 5 & R RS X HE R AR i T3 ¥ 10 A7 B RU0RS B2 5 1 FH — > 45 52 A 350
TG SR I3 A G BE DG B L SR A EAROTTATE AR SCR Ji 14 J7 2 R OV Dl B8 o 2 19 20, FH 2 0 2 800
PR 98 1E 5 v B AT R
2.1 RBUBIRANFENBEERIESE

X OB R I FE R AT AR 2 1 52 50 A R B AR 4 Ca) i o BO6 6 IR & S A O SRR
TE—MREE b OCR G IR R R SO TE RSB B R b . FESGRR R 53 b — M A b 3 5 A LR R
SRR, SE b IR B Y L Bl B 4R R OE 5228 AL L 1l 5 B0 OGO BE AL RS L 2% [A] B £ OE 5% 42 4k (IR
{E 50mm, #5% 20H2) A0 4 (b) 7w o IR 0 B BR W) 7 16 6] /N T 0. 22mes o 32 145 5 5 ) 17 14 £k 7 3
KT 99. 9% i LUE IS5 5 Mk s 17,




448 L o 2 (2017 4F) 45 32 &

(a) (b)

Her AL

gy 40

{if #(mm)
S 8

=

L 0
B

0 01 02 03 04 05
i al(s)

() 2o A B 7R B2 R] 5 (b) R 42 8l 5 Bty 6 B B VR 37 B Fif 1 [1a) 245 1k it £k
B4 JeBEAE R AR E S8
(a)Diagram of experiment; (b)Graph of the theoretical displacement of the spot caused by the tilting of mirror
Fig. 4 Calibration of laserspot position recognition accuracy
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Fig.5 The result of calibration for laserspot position recognition accuracy
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Fig. 6 Diagram of accuracy verification experimentof laserbeam quality evaluation parameters
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Tab. 1 Experimental evaluation parameters of laser beam quality
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Fig. 7 The projected spot and collected spot image
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Tab. 2 Experimental result of two methods
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Fig. 9 The comparison curve between the method in this paper presented

and the acceleration sensor measurement
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On the Laser Beam Stability and Laser Spot Quality
Evaluation Method Based on High-Speed Image Analysis

SU Jin', LU Da-ju*, MA Qin-wei’, PEI Peng-hao', MA Shao-peng®, GUO Xiang', SUO Tao'
(1. School of Aeronautics, Northwestern Polytechnic University, Xi'an 710072, China; 2. Institute of Applied Electronics, CAEP,

Mianyang 621900, China; 3. School of Aerospace Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract: Laser beam stability and laser spot quality of airborne laser are the key factors that affect
weapon system damage efficiency. Based on prismatic decomposition and digital image processing
technology, a method and a system for simultaneous acquisition of laser spot position and its intensity
distribution information in laboratory experiment without affecting the system itself are developed.
Thus, the laser beam stability and laser spot quality evaluation are realized. Results of calibration
experiment show that spot location measurement error of this system can be controlled within 1%,
and laser spot quality can also well evaluated by the system.

Keywords: airborne laser; laser beam stability; laser spot quality evaluation



