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Detection probability calculation of infrared warning system
Jia Qinglian, Deng Wenyuan
(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: A new calculating method of detection probability for IR warning system was proposed. The
mathematical model of calculating process was set up corresponding to the optical system with given
parameter. The model showed that the instant detection probability density of unknown target on the
different motion condition had direct ratio relation with the rotational speed of IR warning system,
kinematic velocity of target and distance between target and system respectively. Taking human eyes as
the acceptor, the influence of atmospheric transmission, contrast and background clutter on instant
detection probability was analyzed. Suppose that the main parameters such as target luminance, aviation
rate, background temperature difference are known, the emulation is implied. The result shows that this
new method has better performance to warning equipment compared with previous methods, and
reflected target distance, searching time and observation frequency.
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Tab.1 System parameters

. Specific
Resolution .PIXCI Iﬁtegra] detectivity (D)
size/pm time/ s
/em-Hz"?- W'
480x6 38x28 20 2.0x1 011
Respond Focal/mm Relative
wavelength .
caliber
/pm
7.7-10.3 120 1/2.62

P_(t+AD)—P_(0)=P(r)(1—exp(=p(1) - AtlTy))  (3)
Ar—0
1—exp(—pi(t) - At/ 1y) = pi(t) - At/ 74 (4)

dP_(t)=pi(r)dt/, ()

,P_(0)=1,
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