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Design of Compact Middle-Wave Infrared Camera
Used on Airborne Platform
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Abstract In view of the small space of flying cabin, a compact middle-wave infrared camera is designed for optical-
electricity tracking and pointing system used on the airborne platform. Firstly, requisite performances of infrared
camera is put forward on the basis of applying requirements of airborne platform. Then, optics system including two-
time imaging and double reflecting is designed and optimized. A fine focusing mechanism is developed for temperature
focusing and distance emendation. A trunk supporting base is designed and its structural rigidity is analyzed by finite
element method. Finally, focus, visual angle, noise equivalent temperature difference (NETD) and modulation
transfer function (MTF) of infrared camera are tested by optical-electricity testing platform after finely
manufacturing, assembling and adjusting. The results show that focus and visual angle agree with design parameters,
the measurement NETD is 22 mK, MTF is higher than 0. 58 in Nyquist frequency of CCD which approaches
diffraction limit level. Therefore, the designed infrared camera with high sensitivity and good imaging quality can
satisfy application requirements of airborne platform.
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Table 1 Main performances of infrared camera

Item Value
Spectral band /pm 3.7~4.8
Focus /mm 160
Relative aperture 1/2
Field angle /(%) 2.2

Pixel size /pm 15X15
NETD@22 C /mK < 30
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Fig. 1 Coaxial optics system of infrared camera
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Fig. 2 Double reflecting optical system of infrared camera

rrrrrrr diffraction limit
10 —_ _ FToofield.0°
0.9} ~ T o
osl N\, TR0.3 field(-0.7°)
07 N\ —— — Lo7field(-14°
£ 0.6 T = = hrofied-2.2?)
S05
04
0.3
0.2
0.1 .

14 28 42 56 70 84 98 112 126 T
Space frequency /(Ip/mm)
Kl 3 L AMENLGE RGN MTF 4

Fig. 3 MTF curves of optical system for infrared camera
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Fig. 4 Spot diagram of optics system for infrared camera
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Table 2 Focusing distance of lens at different temperatures

1,1
Tt = (D

Temperature T / C Focusing distance AS /mm

—50 —0.51
—40 —0.44
—30 —0.37
—20 —0.29
—10 —0.22
0 —0.15
10 —0.07
20 0
30 0.07
40 0.16
50 0.23
60 0.32
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Fig. 5 Components and photograph of high precision

focusing mechanism
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Fig. 6 Testing result of high precision focusing mechanism
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Fig. 8 (a) Finite element model and (b) deformation distribution of supporting base
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Fig. 9 Mode analysis results of supporting base. (a) First order mode; (b) second order mode
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Fig. 10 Testing experiment of middle-wave infrared camera
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