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Stealth technology of optical-electro imaging devices

based on focal shift

Zhang Yufa, Sun Xiaoquan, Lei Peng, Yu Dabin
(State Key Laboratory of Pulsed Power Laser Technology(Electronic Engineering Institute), Hefei 230037, China)

Abstract: Electro—optical devices can easily be captured by active laser detection weapons according to
the Cat—eye effect of optical windows. The focal shift method was proposed to decrease retroreflected
wave power for Cat—eye target stealth when the image quality of these devices was under controlled. The
principle of focal shift was analyzed and experimental validation was carried out respectively.
Furthermore, digital image of focal shift device was evaluated based on gray gradient function, and the
blurred images were restored. The results show that the divergent angle of reflected wave is enlarged and
retroreflected wave power decreased when the focal shift distance increases. Meanwhile, high—frequency
information of images captured by focal shift electro—optical devices decrease accordingly. However, the
deteriorative range of image quality is acceptable. After restoration, the visual effects of the images are
improved efficiently.
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Fig.1 Simple mode of Cat’ s eye effect
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Fig.2 Optical scheme of positive focal shift
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Fig.4 Divergence angle vs defocusing distance
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Fig.5 Reflected wave power vs defocusing distance
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Fig.6 Principle scheme of experiment
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Fig.7 Reflected wave power vs defocusing distance
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Tab.1 Comparison of parameters(+ ; positive focal

shift , —: negative focal shift)

Defocusing distance/ Reflected wave power/
Decrease range

mm W

-4 1.8 82.7%
-2 2.76 73.5%
0 10.42 0
+2 3.1 70.3%
+4 1.98 81.0%
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Fig.8 Reflected wave power comparison of positive focal shift to

negative focal shift
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Fig.9 Principle scheme of image gathering
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Fig.10 Image quality vs different defocusing distance
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Tab.2 GMG vs defocusing distance

I?efocusmg No.1 No.2 GMG Decrease
distance/mm range

-4 1.097 4 0.9785 1.037 95 14.8%

-2 1.2171 1.2132 1.21515 3.0%

0 1.2232 1.2144 1.2188 0

+2 1.206 1.206 9 1.206 45 1.0%

+4 0.906 2 1.063 1 0.999 65 17.9%
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