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Realizable technology of light-machine structure for
threeine array CCD tridimensional mapping camera

Miao Jianyu Zhang Liping Tian Tieyin Wu Guodong Zhai Yan

( Changchun Institute of Optics Fine Mechanics and Physics Chinese Academy of Science Changchun 130033  China)

Abstract: Through analyzing the principle of threedine-array CCD mapping camera a kind of engineering imple—
mented light-machine structure is designed which consists of three cameras with space intersection angles. Every
single camera adopts a telecentric and sub-symmetrical optical system which is composed of lens units assembled
to the thin shell focusing mechanism based on a cam oriented frame work fiducial mirror and imaging electrical
equipment. The mapping pedestal is a steady support structure for the mapping camera system and has seven canis—
ter units and three plank units. The star sensors are installed on a bracket which has three canister units and one
taper unit. The mapping camera system is analyzed using finite element method and simulation results show that
the structural strength and dynamic stiffness of the system can meet the requirement of space remote camera well.

Vibration test shows that the fundamental frequency of the system is higher than 100 Hz which does not bring sym-
pathetic vibration with secondary planet. After environmental tests the variety of the reference frame of the camera
fiducial mirror is less than 4"  and the variety of the measuring reference frame of the mapping camera is less than
5". Orbiting results show that the structure of the mapping camera is stable and can satisfy the mapping accuracy
requirement.

Key words: mapping camera; mapping pedestal; light-machine structure; reference frame

1 201106 Received Date: 2011-06
* : 863 (2008 AA121803)



2184

32

CCD

20

CCD
CCD

CCD

CCD
CCD
CCD

CCD

80

20

CCD

80

649

CCD

3.1

CCD

§ecD EBCCD
i ~

JGECCD

AT 710

(R

1 CCD
Fig. 1 Sketch map of the operating principle

of the three-line array CCD mapping camera
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Fig. 2 Measuring reference coordinate frame

of the mapping camera
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Fig. 8 Modal analysis results of the mapping camera assembly
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Table 1 The variety of the reference frame 0. 451 CCD
of the camera fiducial mirror ("
+X +Y +7 3 ,
+X 1.3 2.1 1.3
+Y 1.3 0.4 2.0
+7 1.3 1.3 1.3 ;
+X 0.7 3.7 0.7 ;
+Y 2.4 3.2 3.6
+7Z 0.7 2.3 0.7 .
+X 2.3 2.0 1.2 100 Hz
+Y 2.0 0.7 3.4
+7 1.2 3.4 0.8 4"
5",
2) °
0.5"
7.5m TM5100A ceb M-
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