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Calculation Error Analysis of the Distance Equation for Infrared Imaging System
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Abstract: The paper theoretically discusses the relationship between the radiant exitance difference and
temperature difference in the energy transmission, the nature of the approximate calculation under the
condition of small temperature difference, and the error affected by approximate calculation influenced of
the size of temperature difference, background temperature and wavelength. It also puts forward a
calculation method which is more accord with the physical process of the infrared thermal imaging system
adjusted by the definition of MRTD and the theory of the infrared imaging system. On this basis, the paper
calculates the range of the given conditions. The results show that such method of calculation tallies more
with the actuality and has better accuracy.
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MRS PRIM#S (SPRITE)
F 1.7 BRI G K/um 28
D/mm 125 R 6 58 /um 25
pripu 0.8 PRI 25 o8 288X 4
WA/ Hz 25 WA g 1290 K/ um 8.4
ERE e 0.8 D'/(cm-Hz">W™)  23x10"
KM Frad 01571 TAEBB/um 7.5~10.5

FEEHMF/rad 0.1178

*2 IMHE4ER Table 2 Calculation results
A2 53] WHRIULE  Ri/km  Rykm RE
220K 6.90 5.76 16.5%
300K 11.33 11.17 1.4%
320K 12.04 12.05 0.8%

IMM(N=1)

220K 1.73 1.44 16.8%
PUI(N.=4) 300K 2.83 2.79 1.4%
320K 3.02 3.01 0.1%
220K 1.15 0.96 16.5%
HER(N.=6) 300K 1.89 1.86 1.6%
320K 2.02 2.01 0.5%
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