Fa3E o ot 5 a4 Vol. 43 ,No. 6
2013 46 A LASER & INFRARED June,2013

XE4S:1001-5078(2013)06-0622-05

1 5]

DA X SO 15 P SR B R A A1
O {5 AR ARG B B E bR . X T RO

i 30 D PR R 516 il 0 o m 1) 5 1 A

£ %]727%@ %27%7’4‘?2
(1 ARSI R 2B, b K78 13002232, KARBIT A, 74k K2 130022)

B OB TRRARRARAYE F A EAR T, WA RO R e,
e bR A Al e R EHT T AR EEIMERNER , RELEARE
A NREEREF  RAERELREES N ME R GHA @K FRIT. XA N AR 7
B3 B KR AT H e, 3 T 5L I A A7 58 B O O S e R R, R B R RN R R
N e AR T HATEH NG, KB ABEGIE &, HTARET RGNSt & TR
Jr BRI, 3 — P RE LA E . T 6.5 km #y B 4 SLI0E 527 B A SR 12 2] i o
GO 18 prad, A B A TS RC e R & B 4 12 prad,

RBRIR - Al a s ot X s R TR I 5 & A O R

HE 5K S: TH744 XHEfFRIRED A DOI:10.3969/j. issn. 1001-5078. 2013. 06. 006

New applications of Gaussian matching model in the
optical axis aligned
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(1. Jilin Communication Polytechnic ,Changchun 130022, China;
2. Changchun University of Science and Technology , Changchun 130022 , China)

Abstract : In order to reduce the interference of atmospheric turbulence and background light on the beacon light, and
reduce the influence of turbulence on the optical axis alignment accuracy, optical axis alignment algorithm is studied
based on the analysis of Gaussian beam model. First the background light model was analyzed, background noise was
filtered according to image model dynamic,then horizontal and vertical mathematical statistics was made according to
the beam energy distribution. The spot region was judged by Bayesian discrimination, the spatial filtering of the laser
optical axis was achieved in the large field of view. Finally, following the least-squares principle, spot image fitting
curve was gained by the Gaussian fitting. And then according to the dynamic curve of each frame image,the extraction
of the Gaussian centroid was completed , the optical axis detection accuracy was further improved. The accuracy of the
spot image was confirmed by 6.5 km field experiments, the obtained spot image accuracy is 18 prad, it is about
12 prad higher than traditional centroid fitting accuracy under the same conditions.

Key words: Gaussian fitting; optical alignment ;spotdetection ; space optical communication

B JE B R e O T R URAE AN TR A5 F R 1Y
WO HEIXAMER, [ A2 J i TARZ T 56

E& TR : H WA RO R R8I A A HF HRI5UH (No.

ﬁ{gg\éhﬁﬁg s %ﬂxﬁzﬁﬁﬁﬂgﬁd\ ’ %%I@’fguﬁg H: 20121302) %8Bl .

RN, B £ W L P 3 , RT3 2 R o R R B L H(1986 - ), %, Bk, E I WA LB

E-mail ; dert0403030420@ 163. com

B DR AR A T, AR v D X vk Y7 I #7:2012-12-10



Bt 5 40 4b No.6 2013

+

BAE 623

14 39T VE O A YAl o 4 H PR L

SCHRL2 45 M, AT SR PR ) I 435 6 e F) 43 A 1 0
A SR A E 2 500 P04 TR 0, 3 b 1 o R
i Y 5 0l 1 T B A A 3R 1 RN B A T (LR
TE GO il i o 0 b4 ) SR AR AR A 0 A o STk
[3 ]I T e e & — TR 2 S b T 728 ) 78
SRR 225 SR R AT 0 004 o I 9 B R AR U b
[ S 548 3 7 2 1) 5 ) A R 7 e R gk — e
(EJR A% 7 T 2 LA A 2R 5 1) B o0 38 0 B B 4
SR SCHRL4 ][5 MU B SRAE SR T 3
A AR T O AR X R s B i £ SF- 9 4
PEATRFFE . I B SR WUBAR 5, (EL 2 WUt 5 0
X WA SR 70 B LA 2, SCHk 6 ]
T R ) g 8 0 9% 06 BEAT 75 5, I S T — 21 364
S UE B VR 7 ¥ 7 A AU 15 M P O T A % AR K
(OB o (EL7E S8 15 56 T4 F SR XS 3 1h
BERIG , A FI T 46430 15 2 50 10 BR B R 4. ¢
ik [ 7 ] 45 A PO RE 1 95 2 40 A 1 7 1, AR B AR
7] X4, e 23 A F9 A I/ 37 B0 0 5 S BRE 37
RN W A T B, SR OGBE R S
P  HFRAR TR AEAE RE A TE. Ik
TR AE AR R 2 b, AR SR AR DL - 357 f5% A1 4 ke
YD), 452 L — ol e AT 40 DS T B, 53 3ot 52 36 iE
ST 3R v R A B O BE /N H R 2 1 B B
JN T LA 5 28 630 5 45 9 19 [8) B 334 K 1 0l i g
XTUERE .

2 IRERBNR

TESERER RN SR BGE R, i T52 B
TR §65E 2 07 T T, 46 MO RS 3%
eI G 3l AR5 75 S 0 LU E AR R B 45 4%
TSR S 6, o8 s i 140 o oS 8 A ARG, 125 Tk 1 7
T,

1 R R A OB AR SRR S S B R 1Y
FCBEEG o PR 2 J2i ek KA B T IR 1 b 3
2k B2 AT AR A i RS SO TR R
S TR B T 2 T LS A ) ST

F
\%

F1 =Pt

Fig. 1 indoor spot

2
Fig. 2
B 3 W 2552 2 4% P PRI EBER R AN A MR
OUAR T EL, MR )R BT BT 4 R R 3
Fr/NBER AT 2 B R, IR R AT DL KBRS I
Fo st P L 22 8 381 6 it IR 149 P A%, AR ) 8 2 Y B ]
AE 2> B 1 I A B e, DI B 22 i O, R Ok
e

FHACHESE BR

ideal spot contour

K3 EPAMEOLHE
Fig.3  wild broken spot

-

B4 SPAMIROLHTE R
Fig.4 field broken spot contour
RAUGTEXFEFRICHY TR AT LUE MO X E ARG
AT U o X S R R T I ATV 2R
o HTHGIN AR ) i o (AR Y D RE PR 1R
R, 5 DGR A 3 o A v B3k A i RAR BN . K
AR AR BE R, Ariy BERT DL H]— B D 28R eR A AR
H — B DL ZE K pRBUCRR R R R, Ariy SREZE RCER 40 1) BE
AR PTEARAER I3 (5 R CTETR [0 I Ariy B R4 AR
0 TN, K T U P 7 LA R — A A A B
ARG PS5 5, T LA AT L 5t 4 v SRATE A 5K I B v
SRR . AR Komogorow H7 5 582 fR 3h % 3% , F-
TR 7 355 R D A7 0 A 47 P o i Wi e ARy 22
ﬂ‘j[g] H
IRV 5 e i
or =0.307k"° L' C?
R FEAR -

(1)



624 i RS AN\

5543

o2 (L) =0.56k% [sece][L C*(n) (L -n)7dn

(2)
Hor, C RIS R WG L R k
HBE s @ RIS 3seco JIRFERARIMBIEE . 3C
BRL9 1 [10 ] ZEMEIE Rytov J5 ¥k 45 i R A 55 3%
(LAl B, N5 R Im AN E 2, T T s A
S8R i . DX ) B3R A B AR T 25 R =X, U A R
KT Fresnel X R (L>>/L/k) sl fLAZ i K
F Fresnel [X ] (D>>/L/k) It , 2% FH LA 2 34
P31 TR (R 25K A AR AR 7 22 3R
o2 =2.91LC2 D [1 +2.089Lk ' D2 (52) %1 (3)
Horp C O RAIT SR BB L NG D
JEPCFLAR sk GG o & Rytov 722, UL
AL, 5 i U X, 30k A R AR R B Bl R ) — iR
AR Ty ZE 3G FMHE s M AE SR I i X, 2 AR RNk
D7, S 1) A S AR R B AN B A — fh 5 B AR T 22
WIS Wik, AR L F AR M AME TR,
IR 5 T R ) 00 835, CCD) ) Xt B S g
[ P FEREEA TR0 o MRSl A SR &, A5 R /NG
W S S [0 X A S 088 7 A6 32 Ak 1 T T, e LA A B
WA FEER, BAREEWE S i, SCHk[4] A
PRV S B A0 7 R UESE 13X AP i VE A .

1.0

0.8
0.6 LN

0.4

+ horizontal
© perpendicular

time-averaging factor
8

0.2

0

10° 10" 107
exposure time/ms
PSSk i R i e 1 PR T R
1A A AL AL
Fig.5 the variation of time smoothing factor angle of

arrival and downs with the exposure time

3 BEMAeRE

DJETE P BRIl 2 BRGS0 S A Y 2 B2 50 4
aRELG . BB OISR EZE RN
JIN N BB 1 M L SR o B 4 OO 2
=, HZ 1 SO m K, CCD J& —Fh 41 K% 1%
SRS, T X B Ol I [B] N Y O B HE AT B . A
CCD $RBOL P& B, Ariy BE 1956 58 73 A1 n] LI
S — & DL IR R BOR AR o T 5 — 26 DL FE R pR 8K

TR IR 55 4 3 3 S i 1) I 52 A% 5% e RS AU, B
e (14 E BE 5 5 PR mT AR SO AR M g 397 2 A
AL o PRI A SO T — s 39 400 D7 X0
oL AR5 AN Sk B, 3 i S5 B v G R ) D' Bl ko
HEFNE 2K A I

HABSE DL T, JEBE s B2 734 G AE « Fy J7 18]
PRI AT o FESRALBRS X o BlR y BT 16
PAT R BB SRR B BB T R et
AR BT BOR AN 6 Fiv 7, B y 7 1] A9 %
S IR e, 07 2208 o Bt A, B

1 (fi-w)”
p(f | H) —Wexp( o~ ) (4)

Horb H A e AR e, % B 7 i e 2R AT g S0 41
B, A9 S PR BT iR B i DR S AR R
XA AR BT (1 15 22 (B AT SR . 75 DU HL Al
TAHACAE B, B w T7 1] BB R £, s
S sy I ERIBELIRN fo oS0 s+ Sy, BB AP
A5 T BB R AR Q (X s Yo ) BN TG BRI 2K
W B 5

I R
0(x) = s ma/, (5)

I S
00w = Ty (6)

50
40
30
20
0 _— '
=
-0 =TT ]
-20 P
_30 Y H
-40| S H—
—50

0 200 800 1200 1600 2000

P 6 SLBEFEMRIRIR
Fig.6 spot image extraction principle
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Fig.7 experimental system block diagram
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Fig.8 miss distance of traditional centroid fitting
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