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A long—distance detection/ identification continuous zoom thermal
imager based on MW MCT detector

Chen Jinjin, Su Junhong, Jin Ning, Pu Enchang, Zhang Hao, Su Junbo, Zhou Ligang,
Ming Jinggian, Xu Man, Yang Kaiyu, Song Zhihang

(Kunming Institute of Physics, Kunming 650223, China)

Abstract: Large zooming ratio thermal imager based on medium—-wave (MW) 640 pixelx512 pixel (15 pwm)
MCT staring focal plane detector has been achieved. The thermal imager has wide field of 35°x28°
capacitating wide area surveillance by 35X continuous zoom optical lens and the instantaneous field of
view (IFOV) is 0.027 mrad/pixel. In the standard atmospheric conditions, this thermal imager can detect 4 mx
3 mx2.3 m vehicles target at 55 km and can identify the same target at 15 km (identification probability
of 50%). This high performance has met the needs of the modern long—distance photoelectric weapons
system. There are four key techniques during the design of the high performance imager including zoom
optical system design of smooth change roots compensation curve, the single rail/double slider zoom

structure technology, adaptive servo control technology and infrared image enhancement technology. The
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image is always clear and has no breakpoint in the continuous zoom process of the whole large variable ratio.

The excellent Minimum Resolvable Temperature Difference (MRTD) of this imager has been achieved at

Nyquist frequency(18 cyc/mrad). Performance data and imager photos have been presented. Test results show

that the thermal imager has good performance and the above four key techniques of the thermal imager have

been achieved from the theory design to the machine system engineering research.

Key words: continuous zoom;

enhancement; MRTD
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Tab.1 Specifications of thermal imager

Item Value

Operating wavelength range/pm
Focal length/mm
System magnification
Overall transmittance
Cold shield F mumber, typical
Electronic zoom
Image aspect ratio
Number of pixels
Maximum resolving frequency
Frame rate

MRTD

3.7-4.8
15-550
35x continuous
=75%
F/4
2%, 4%

4:3 TV format compatible
Horizontal:512;vertical : 640
18 cycles/mrad
50 Hz
=300 mK(fN)
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Fig.1 Zoom curve graph
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Fig.2 Three dimension model of mechanically

compensating continuous zoom optics
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Fig.4 Schematic diagram of zoom compensation

group mechanism
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Fig.5 Servo structure of zoom optical system
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Fig.7 Closed-loop circuit diagram of servo control system
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Fig.8 Outside view of the thermal imager
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Tab.2 On-axis MTF characteristics
at three FOVs
Diffraction Designed Toleranced  Measured
—limitation MTF value value value
NFOV 0.35 0.33 0.315 0.32
MFOV 0.35 0.32 0.31 0.316 | (f) 35%
WFOV 0.35 0.3 0.28 0.296

H T RGN R PARACR P RE, W T
MRTD, % Z= #7318 (18 cycles/mrad) 4t A MRTD
H0.23 K, MRS A T IiZ A AR R

\
i >,
\

11 &2 R PR ATEA RS A4k HDTV A%
Fig.11 HDTV imaging of continuous zoom thermal imager

at different magnification ratios
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