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Design and Performance Analysis of Focusing and Image Motion
Compensation Mechanism for Low Light Level Multispectral Imager
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Abstract: According to the structural characteristics and working conditions of a low light level multispectral
imager, an integrated device of focusing and image motion compensation is designed to be smaller, better
imaging quality and low illumination imaging. The focusing function is realized by the screw nut and the
wedge slider. The realization of the motion compensation function depends on the voice coil motor, and with
the dynamic and static two-stage locking device. The reliability and impact resistance of the mechanism are
significantly improved. The overall dimension of the structure is 349 mmx192 mmx174 mm, the focusing
range is =2 mm, the image motion compensation is 3 mm, the focusing resolution is 0.05 um, and the actual
positioning accuracy is £5.7 um. The first order mode is 225 Hz, which is consistent with the result of finite
element simulation. The results of the sine vibration test and random vibration test meet the requirements of
the technical indicators. It shows that it has good dynamic stiffness and can effectively avoid the resonance
phenomenon. The focusing and image motion compensation mechanism has small size and high structural
strength, which meet the working conditions of low light level cameras.
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Fig.2 Focusing and image motion compensation mechanism
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Table 1 The first four modes of the focusing mechanism
Order Frequency/Hz Mode of vibration
1 238.5 Vibration in Y direction
2 246.6 Vibration in X direction
3 266.9 vibration in Z direction
4 368.2 Rotation with X axis
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Fig.6  Finite element model of focusing and image motion compensation mechanism
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Fig.7 Displacement diagram of modal analysis
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(a) Acceleration response curves of swept frequency vibration test in X direction
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(b) Acceleration response curves of swept frequency vibration test in Y direction

(¢) Z T3 Ty 47534 50 i 6 o P8 7 o 2
(c) Acceleration response curves of swept frequency vibration test in Z direction
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Fig.9 Acceleration response curves of swept frequency vibration test
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Fig.10

Acceleration response curves of sine vibration test in Z direction
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Fig.11 Power spectral density response curves of random vibration test in Y direction
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Table 2 Comparison of code value before and after vibration

test
Code value Code value
Direction Difference
before vibration after vibration
X 69905 69911 6
Y 69911 69903 -8
Z 69903 69913 10
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