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Distance equivalent calculation based on injection test for IR
warning-reconnaissance system
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Abstract: As an important performance index of infrared warning-reconnaissance system, operating range
was usually assessed by the dynamic flight test in open air range. However, the dynamic flight test
merely evaluated operating range under the typical weather conditions. Because of this, an equivalent
calculation method based on the digital image injection simulation test was proposed, which could
evaluate the operating range of IR warning-reconnaissance system under different weather conditions.
Then, the test mode of the digital image injection simulation named as "film-replay" was presented, the
generation method of digital image using for the equivalent calculation of operating range was described
in detail, and a simulation test instance was realized to prove the validity and precision of the digital
image injection simulation method.
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Fig.1 Test mode called film-replay of digital image injection test
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Fig.2 Process of digital image generation for injection
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Fig.3 Images before and after spatial noise filtering
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Fig.4 Images before and after deconvolution
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Fig.5 Nine-templates illustration
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Fig.6 Images before and after target segmentation
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Fig.7 Instance of target luminance equivalent calculation
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Tab.1l Parameters of different weather condition

Parameters Weather condition 1 Weather condition 2
Tem/C 4.9 14.8
Hum/% 56 28
Vis/km 25 30
Pre/hPa 1000 1000
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Fig.8 Instance of sky background luminance equivalent calculation
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Tab.3 Results of digital image injection test

Weather

conditon  Time Tem Hum Vis  Absolute Relative
/C 1% /km  error/m error/%
num
(1-1) 17:34 10.6 28.5 25 578 2.36
(1-2) 15140  12.8 18.7 30 942 3.85
(1-3) 19:29 4.9 56 25 361 1.48
() 21:02 4.6 57 20 - -
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