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Optic design of 6x continuous zoom scanning infrared system with
array detector
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(1. Key Laboratory of Infrared System Detecting and Imaging Technology, Chinese Academy of Sciences, Shanghai
200083, China;
2. Shanghai Institute of Technological Physics, Chinese Academy of Sciences, Shanghai 200083, China)

Abstract: A triple imaging infrared continuous zoom array detector scanning optical system is pro-
posed. On the basis of traditional infrared secondary imaging optics, a continuous zoom telescope sys-
tem is added. Continuous zoom is realized by moving the zooming group and the compensating group
along the optical axis. In the middle parallel light path, a galvanometer is introduced, and the galva-
nometer is used to scan back in the corresponding angle range at a specific frequency, which can com-
pensate for the object movement during the exposure time caused by the rotation of the scanning plat-
form, and keep the image clear and stable during the rotation scanning without any shadow. A 60~360
mm continuous zoom optic system is designed. Optic distortion is smaller than 0. 5% at all effective fo-
cal length. The system achieved good performance after testing, and can be widely used in the infrared
search and tracking system.

Key words: infrared search and tracking, array detector scanning, triple imaging, infrared zoom optic
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Fig. 1 Scanning zoom infrared system structure layout
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Fig. 2 Scanning zoom optic system simplified model
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Fig. 3 Continuous zoom telescope design
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Table 1 Optic system specifications requirement

EFFL Aperture Field of view
60mm 15mm 9.2°%7.3°
120mm 30mm 4. 6°x3.7°
180mm 45mm 3. 1°%2. 4°
240mm 60mm 2.3°x1. 8°
360mm 90mm 1.5°%1.2°
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Fig.4 6% zoom optic system layout
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Fig.5 Optic system MTF and distortion layout
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Table 2 Distance at different EFFL

EFFL(mm) d,(mm) dyy(mm) dy,(mm)
60 4.776 57.552 58. 642
120 28.799 46. 082 46. 089
180 23. 669 60. 542 36. 760
240 16.768 75.172 29.030
300 11.049 87.720 22.202
360 5.979 99. 667 15.324
IR RS 5 S L B S IR

T BRAS T, 5 G RE 45° [ 5 , Bt 544 900,
LA 28 46 107 FH T BRE A BR B 485 2, P A7 /S A7 4 AR
o PR AL TR HEAMEIR A I, R G0 H
TR R i PR AR RO AN & e
B R (A RGN ] PN 1) 0 T 3, PR E A3 A
R GAE T I R, AN ] B A AR
6] A4 R T IA] . A2 60mm RS R, 55 B 5L 3N 1s/

700 4
60.0
50.0
40.0
30.0 ==
20.0 , ] -
100 ' R
P .

0.0 >
0 50 100 150 200 250 300 350 400

- - - - AR AT AR AR R 2H

K 6 ytor A Ml 2k
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