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An optical system of infrared telescope used for
optically compensation of image motion

JIAO Ming-yin,ZHANG Yong, WANG Yi-li
(Xi'an Institute of Applied Optics,Xi’an 710065, China)

Abstract : In order to increase the searching efficiency and detection probability , more and more Focal Plane Detectors
are used in infrared searing or surveillance systems. The optical image must be static to detector for a period of time to
reach the demand ratio of signal to noise, therefore a compensation for image motion must be applied. The optical
compensation which is commonly used exploit a wiggling mirror or transparent plane after a telescope to compensate
the imaging motion generated by platform rotation. An optical system of infrared telescope that the image field of view
correlated linearly with the objective field of view is described in this paper,and the wave band of the optical system is
7.7 ~10.3 pm with magnification of 10 x . The telescope can be used in infrared searching system,where a wiggling
mirror or transparent plane is used for compensating the imaging motion generated by platform rotation. The calculat-
ing results show that the residual image motion is less than 1 wm in the whole field of view.
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Fig. 1 Structure representation of the optical system
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Tab. 1 The residual image motion for a 10 x

infrared optical telescope

Wi §I7 HMERT NI 5k
Wafas | Aafs | BEE B (a0
) ) /mm /mm /m
0 0 0 0 0
0.20 2.00 -0.698 | -0.697 0.001
0.41 4.107 -1.436 | -1.432 0. 004
0.50 5.013 1754 | -1.749 0.005
0. 69 6.935 -2.432 | -2.421 0.011
0.85 8. 566 -3.012 | -3.001 0.011
0.97 9.799 -3.453 | -3.436 0.017
1.25 12.716 -4.512 | -4.470 0. 042
1.375 14.041 -5.00 -4.941 0.059
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Tab. 2 Detailed parameters of the optical system
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Tab. 3 the residual image motion of the optical system

Ws Bor HMEHT s 5B
W, | W/ B B EEa
(°) (®) /mm /mm /m
0 0 0 0 0
0.20 2.001 -0.699 -0.698 0.001

0.41 4.102 —1.434 -1.434 0
0.50 5.003 -1.750 -1.750 0
0. 69 6. 904 -2.421 -2.421 0
0.85 8. 506 2.990 -2.990 0
0.97 9.707 -3.420 -3.420 0
1.25 12.51 —4.435 —-4.436 0. 001
1. 375 13.761 —-4.896 -4.897 0.001
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Fig. 5 Linearity curve of the objective FOV with imaginary FOV
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