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Abstract; To estimate the attitude of the known 3D model space object from the mono-view image, a method
is proposed by searching the local optimum of the correlation between the simulation image generated from Ve-
ga Prime and the observation image, which need not establish the relationships of target feature from 2D to 3D
and abundant model matching library. Firstly, the input image is preprocessed to obtain the original target im-
age. Secondly, Vega Prime program loads 3D model of the target, and generates a simulation matching image.
The simulation image is preprocessed to obtain the matching target image. And the correlation of these two im-
ages Is calculated. Finally, the attitude of model is updated until the correlation of the matching image and the
original image is local optimum. Experimental results show that this method can estimate the attitude from the

original simulation image accurately, and the average estimation error of the simulation observation image is
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3.85°, which indicates that the proposed method is an effective method for space object attitude estimation.
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Fig.1 Coordinate of observation

FARAAL A 0 35 HAn o ZAE XOY F
11 EBGE S x AT IR A @ i b il
25 XOY -1 s BE i He A y i B s gl
LR B BRI 2 B

K2 At =455
Fig.2 3D attitude of target

2.2 Vega Prime &4}

Vega Prime J& Multigen-Paradigm 2\ & 3 H 19
S =Y RIS R TR, ORI R AR,
HIRJZIETIT X Open GL AR, A R UF 85
FE . it Lynx Prime GUI EIJEAL T H ] DL



434

2R, 45 BE TRl L S e B ) A

S (] HbR ATk 373

TP &, AT 55 L P AT DA v i b
S HE AR MO Sy B AR T RS
FEBMA &/ F R T,

ACF 3Xft:

VEGA API (CR=F

VSG

OPEN GL

K3 Vega Prime &G 554) K

Fig.3 System structure of Vega Prime

(Ve (Bl A cpApp %)

\ MR e %8 ACF ft )
C pzowss ——(  massn )

( B VP )

4 Vega Prime iz1TA%
Fig.4 Operational scheme of Vega Prime

TEJA 8l Vega Prime {/j LA RE )G, 767 HABH
i bR 28 A R S AR R R TE Vega
Prime iz £7H}, 38 2 X EVENT_POST_DRAW ZH{4:
(IS, 2 O D7 B A R LAl THIL B PR o
2.3 EBEXETE

AEARLPA 8 i 32 B0 D A DR 2K « B R 4 A
SKRPEHR o FH X T A AR AL T 5, AR S R T
P R, LA S B2 i 0 i 7 1 B i 55 AR AR A
R DRI A SR P G JE v U — (AR DG B
AR MR ) g (x,y) MIEEIER,
S, y) APTEIEEC AR, Lo R b R ER
FoE ,N=1xh,

AR PE T
N(S S )I/QZ ]Zl [g(i,j) -
2 L) =], (1)

R, B g (v, G ZTIMH,S, Jeg(x, ) B E
F v, W f e, )G TR, S, B f(x, ) 18 %

T %
2.4 ETMHHAZE

FIFH Vega Prime X} 2375 5% % 15 o B2 i 17 0
LA O H B A W 225 0 04 RS . o
75 EL PR 5 WL PR A L S5 23 385 £ B A DG A
TE )R AR AR, IFE L SSAE R 3, P DAGE 3 48 2 4%
LS FAEOII FER 5 05 B UG AR OC B S LA, 2
Ak S RTINS H AR 285 . RAEZS [ B
PRI L AR b H AR B 8 25 A 0 i 2R A R 7R, i
— ORI PB4 1) 23385 A AT AE S Je — WA 100 (L

A 2 B e A X R AT A
RGP, A SR A R S S T
tr] b7 B WL AR 47 A G B2 DRI, 15 3
FHOCBE SR r 25, B ol 25 (8] HARA L3S, B8
?Eé%%ﬂi%.uﬁi‘éﬁ%*ﬁk,Tﬂ%ﬂnﬁlﬁﬁ?ﬁéf—%iﬂjéﬂ
AH G BE e IR, 76 BE Al _E AR ORI £ 7 148 &R 58
FUAHOC B AR AH, fe S5 AT VR B #f1 J T 4 2 58 3|
ACME, W B AE NS W — IR E SR, WHE
delta 482 58 LA«

% < thold , (2)

2, thold Sy AH G B 75 Ak B {E, FTHUE 107, B8
BHEZE R, O R AT, E R R 20K
R, i tE 07 B0 H AR 25 4, AR R I
B SPTR o UG I 3 32 2 X UG A T I (B 43
FIAL I, SEIC B AR (B ER

BARE B RINT -

(a) A BRI 7 62 A I Es 5

BIIRTE FORGE deltaO

ALK S APrecise;

Fi5 3D #i5;

WS g () 5

(b) Vega Prime fJj H 2 i 55 iR i 72, A2 i
(UEN S

(¢) 7 3D BRI Z S HEAT N Al 225 A
PIEL, I ALHR 0o, TRFE AR o , AT @0, (605 00,
Yo) s

(d) X LI AR FAL BRARAT gt (0, y) 5

(e)Vega Prime {f R R4 LS (0, 0,
y) XN ELEE f(x,y) 5

() FATOF B R B A2 fi (x,y) 5

() RIECL) TR PR R R



374 o E A

9%

(W EF L P (e) 2 (g) , B 0 = 0 + delta,
HEMRERI;

(D EA LR (e) 21 (g) , HHT @ = ¢ + delta,
HEMRERI;

(DIEH LR (e) 2 (g), HH y =y + delta,
H R

(k) ® 3 delta = delta/2, 24 delta > APrecise
BrE 2 (h) , S5 (0,0,7) o

Vega Prime
PGS [
R JiES

HN H AR 3D B
A Egv delta0

Aprecise

v

F-2h 3D
DR U el T H

v

AN T (e
iy N VLI 1 l
I3 AT IR IR | | SO S

JEdelta

P4 P b 2

IREGARI R B AR R

P4 Fi b 24

y

FHSR DL

Y

iy AR
A

K5 ST ERRE

Fig.5 Flow chart of the attitude estimation algorithm
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Fig.9 Change curve of correlation value on yaw angle
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Fig. 10  Change curve of correlation value on pitch angle
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Tab.1 Attitude estimation result comparison of the original image and observation simulation image

HHE A A 5 FLO G A 45 R 17 FLIN G A 15 22
(6,0,7) (6.,9.,7.) (A8,,A¢,,Ay,)
(0,0,0) (3.97,3.06,4.76) (3.97,3.06,4.76)
(5,10,5) (5.71,9.13,3.72) (0.71,0.87,1.28)

(10,15,10) (6.21,17.71,9.72) (3.79,2.71,0.28)

(15,15,15) (18.80,18.37,9.69) (3.80,3.37,5.31)

(10,20,30) (11.12,22.73,24.78) (1.12,2.73,5.22)

(25,25,25) (24.31,26.69,23.21) (0.69,1.69,1.79)

(40,40,40) (48.23,49.92,31.93) (8.23,9.92,8.07)

(50,50,50) (57.93,50.84,48.76) (7.93,0.84,1.24)

(60,60,60) (64.26,59.44,55.76) (4.26,0.56,4.24)

(70,70,70) (75.90,76.02,77.75) (5.90,6.02,7.75)
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(93.04,105.19,93.86)

(6.96,5.19,2.86)
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