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Abstract: To alignment the posture between the camera and the star-sensor on the GF-2 satellite, a
high precision automatic measurement system was established. For the measuring system, a high
precision measurement algorithm based on multi-sensor fusion, an automatic measurement plane based
on design data, and a cube mirror normal measurement method based on geometric figure recognition
were investigated. The system was mainly constituted by a double column guideway system, a
precision turntable, and an autocollimation theodolite assisted with CCD camera. The instrument
posture was calculated by fusing the data of the pitch angle and the horizontal angle of the theodolite

and the rotation angle of the turntable. In measurement, the system was fixed and calibrated, and an
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automatic measurement plan was generated firstly.

Then the theodolite was driven to the desired

location and desired angle. If there was no collimated light from the mirror to the theodolite, the CCD

camera would search the cube mirror and calculate the deviationt of the theodolite. Then the location

and angles of the theodolite were adjusted and the posture of the cube mirror of the instrument was

measured. Experimental results indicate that the precision of the system is within 5”"and the maximum

deviation compared to the standard value is 4. 1".

The system has been used in the assembly of GF-2

satellite, its maximum measuring standard deviation is 3. 5", and satisfies the system requirements for

higher precisions and rapid speeds.

Key words: satellite assembly; posture matrix; angle measurement; autocollimation; automatic measurement
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Fig.1 Principle diagram of measuring system
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3.2 RENERERXATE
RGN AR WA 3 TR, 1 e DR
WA R G L L RAK AR R S5 G AR
F A 0N AR GEHEAT R L AR B I AR LA A
TR ST 5 B e B A A B 2R T B BG4 R KA
T A B 2 A R L e BB KA IR
i RORS 9 5% 6 10 5% A0, O A O A 9 0 )
PIARBL B 207 8209 X RAHXTAHBL A S207 B X
b I 1y 0D B8 ST AR B s E A B A B S (R 9K
2 A e EA A AU YR B AL A SL 7 B
X 7 1w, 5 1 B2 AN AT s RO T s e 5]
WRINAE AL RPN G L L DT 17 . S HEHZ
G AAT 7 B R I IE SR A ALK A oo AR



2934 ﬁ%%

T TR

5 25 &

M B BAE e G REE A 0. BEF M B4 Y
fl e 2 R B R A B & 2 UK M g T
FABL A SETT BT X7 42 )Ry 56 e BT AL bR R T Y
ﬁ{ﬁﬁyﬂ:a‘\:als*aqueA ,%ﬁﬂﬁﬁv:&:ﬁm%
AR X, = (cos aycos Ba»sin aycos Pas
sin B "o A LA LU A5 B AL B 7 5 B X Al
By 26 K 1 X, = (cos ascos fss sin ag cos s
sin B) "o AL B L7 X AR ARBL A 707 R
X e o J.

X - X, } D

X > Xl

|mxmmmummﬁ@ﬂm‘

v
TR IR A HE A
BT BEE A T
LU R e 6 Tl (R 1
v
ST As L, 2l
ol 0 [ o 0 5

v

@=arccos [

o o 215 B HE
IR, P | | e
BB BB H AR |

> IR IS . REE G e e
SLEI SR i A7) 1 T

e R
g L

A PO W2 A e R
Rt Bl oh I BRI A 1)

e

K3 A sl

Fig. 3 Flowchart of automatic measurement
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Tab.4 Measuring results of angle matrix for GF-2
camera and star-sensor @
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X 3 f Y 4 3 £ 7 e fy
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e X 1.8 1.8 2.3
Bl Y %l 2.0 2.6 2.6
Bz 2.6 2.7 2.7
5 X #ih 0.8 0.8 2.8
B Y il 1.6 3.3 3.2
Az 0.9 3.3 3.1
E‘; X #ih 1.6 1.5 1.5
Y 1.5 3.5 2.5
B 7 2.3 1.4 2.5
E‘; X #h 2.7 2.7 1.3
i Y 1.5 2.1 2.2
C 2.7 1.6 2.5
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