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Abstract: As the angles among the optical systems of cameras and star sensors would be changed when a sat-
ellite worked on orbits in space environments, this paper proposed a method to measure the angles to improve
the orientation precision of cameras. A thermal deformation test for the changed angles of these structures was
performed under air pressures and normal temperatures. The digital photogrammetry was used to take the
pictures for signed positions on the cameras and star sensors and to calculate coordinates and fit the given
planes. By taking a camera as the scale, the angles and their variations were calculated in different working
conditions. Results show that the maximum thermal deformation is 227. 9"under 4 working conditions and 20
sub-working conditions with different temperature distributions, and the test precision is better than 13.9".
The result is very close to that of the finite element analysis, and the RMS between them is 30. 4", It suggests
that the precision of digital photogrammetry could be improved by choosing proper signed positions in photos.,

eliminating gross errors and taking coordinate conversion with code targets. The method satisfies test require-
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ments for thermal deformation of the satellite structures.
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Fig. 2 Camera of photogrammetric system

AEBLF TR0 4 AR B 40 8% . R R &1 2
7 B Tl R EAS AL AR R 800 T1 AR ITRST
10 pm, FEFEH 21 mm, M ARy 77° X567, Kl
TR A TR 34 % 6 4 (LED) 6, o] 7648 52 i
B IFE X AR SR, A2 BT O B N
BB AR AR A FR 43, 55 G [ 5 T TE B S AR IR R
B R XTARBLEEAT IR B, /NI N B AR S R
I

bk R e B I & b iy B AR Y, 500 W
25 BT b s s R g 8 A s o5, T T T B 0Ok
Ut (o7 65 14 25 ) AR A S5 AT L O A BT AR A 3 A
FEZ R EG T H SRR s I T EE DR
mE 3 s,

B3

A G R 181 0 4 T o 2 o,

Fig. 3 Circular and coding targets of photogrammet-

ric system
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Fig. 4 Standard ruler of photogrammetric system
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Fig. 5 Image-processing software of photogrammet-

A GG b PR F

ric system

3 AR MHRY N TR
3.1 RBEER

B L2 R P e AR AL P A U 2
1.2.3 WL B AN 6 i/ ZEAR AL A LB AR L
SELAURRR 1,23 ST TR I 0 JE 47 5 A A A
BILDLES g 1 B 3047 42 0265 B I X SRS 0 4 2 o

Bl TGN,
+Y
oL L__

BRI HEiA
£ +X

Bl 6 2RSSR 2

Fig. 6 Combination structure of satellite
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Tab.1 Temperature distributions of combinations in different working conditions
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Fig. 8 Test result in working condition 1
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Tab.3 Comparison of combination thermal deformations by
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Fig. 13 Regular and irregular images of target
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