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Fig. 1 Relationship of voltage of thermal imager

with temperature of blackbody
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Table 1 Difference voltage level between

target and background(DL)

Angular direction/(®) 0 15 30 45 90

Difference voltage level between _
556 470 645 905 381
target and background/DL

(a) Original image

(b) Target contour
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Fig. 2 Target contour segment
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Table 3 The corresponding angular spatial frequency
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of the different apparent temperature f
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Angular direction/ (") 0 15 30 45 90
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Identifing probability 88% 79% 87% 70% 44%
Recognizing probability 36% 25% 34% 19% 9%
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Application of Johnson Criteria in Evaluating Field Detection
and Recognition Probability of IR System

WU Ying-xia"? ,ZHANG Jian-qi' s YANG Hong-jian’ , WANG Xiao-bing® , WANG Xiao-rui'
(1 School of Technical Physics s Xidian University s Xi'an 7100071 ,China)
(2 Huayin Weapon Testing Center of China  Huayin,Shaanzi 714200 ,China)

Abstract: The apparent average temperature difference and critical dimension of actual target and
background were acquired through retrieving infrared target image. The retrieved apparent temperature
difference and the measured MRTD curve were combined to determine the corresponding spacial frequency.
And,a quantitative relationship between the target infrared image and the probability of detection and
recognition was established with Johnson criteria and target transfer probability function (TTPF). The
method avoids operater’ s subjective judging, so the result is more impersonal. This method was
experimentally validated in evaluating the detection and recognition probability of IR system.

Key words: Target characteristic; Johnson criteria; Multi Resolution Time Domain (MRTD); Tetection
and recognition probability





