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Design of straight-line focusing mechanism for space camera
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Abstract: When a space camera is effected by the changes of gravity,temperature, pressure in space en-
vironment, the image detector can not be matched with the focal plane for mirror position change. In
order to improve the imaging quality,a straight-line focusing machanism driven by step motor and gli-
ded on liner guide is designed based on analysis of several kind of focusing methods and discussion on
focusing mechanism. This mechanism uses ball screws to translate the rotation to the line movement,
and select an absolute encoder to detect the displacement. It has the advantages of light friction and
simple transmission chain and can reduce the transmission error effectively. The precision of this
mechanism is checked by open-loop control and closed-loop control. Moreover, the mean value and
standard deviation are calculated by statistics analysis, and the residual error curve is plotted based on
the test data. The measuring results show that the focusing machanism has a high precision, the error

of closed-loop control is 0. 002 5 mm. and the error of open-loop control is 0. 001 5 mm, which are less
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than the precision of permission.
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Fig. 1 Optical system of camera
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Fig. 2 Optical system of space camera
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Fig. 3 Scheme of focus strutural design
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Tab.1 List of analysis data for open-loop control (pm)
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2. 409 0. 145 3.282
2. 404 0.229 3.282
2.425 0.234 3.282
2.417 0.219 3.282
2.408 0.125 3.282
2.398 0.217 3.282
2. 401 0.208 3.282
2.408 0.186 3.282

1.
1.
1.

934 2. 884 0.014
651 3.157 0.023
655 3.194 0.023
. 699 3.135 0.022
. 997 2. 818 0.013
. 685 3.111 0.022
L 718 3.084 0.021
. 799 3.017 0.019
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Fig. 6 Test curve of open-loop control
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Fig. 7 Residual error curve of open-loop control
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Fig. 8 Flow chart of focus in closed-loop control
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Fig. 9 Test curve of closed-loop control

0.4|
0.3 |t e = '
ot Wik A p DR Rk Lk b Rl
U‘Z ! | i
02 /
03 1

0.4

T
I
-

[ 10 PAT A4 1 4% 2 ol 2k

Fig. 10 Residual error curve of closed-loop control
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Tab.1 List of analysis data for closed-loop control pm
RHCPHE T YAl 25 A A AvrER/IME FVFIRAE S0 BT 208 10 b 1 I 2
2. 409 0. 145 3.282 1.934 2. 884 0.014
2. 404 0.229 3.282 1.651 3. 157 0.023
2.425 0.234 3.282 1.655 3.194 0.023
2.417 0.219 3.282 1.699 3.135 0.022
2.408 0.125 3.282 1. 997 2.818 0.013
2.398 0.217 3.282 1. 685 3.111 0.022
2.401 0.208 3.282 1.718 3.084 0.021
2.408 0.186 3.282 1.799 3.017 0.019
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