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Field calibration method of infrared warning equipment

WANG Dong, ZHANG Hengwei, ZOU Qianjin, PENG Jinchao, LU Yaxu
(Unit 63891 of PLA, Luoyang 471003, China)
Abstract: The infrared radiation calibration method was introduced, the field calibration of infrared warning
equipment was carried out by short-range direct extended source method and long-distance small source
method, and the verification and error analysis were carried out. The results show that the relative calibration
errors of the short-range direct extended source method is between 5.67% to 15.73% at the temperature range
of 10 °C~50 C. The relative calibration errors of the long-distance small source method at 37 m ranging from
1.38% to 5.72%, and those at 63 m ranging from 10.34% to 29.66%, indicating that the long-distance small
source method at an appropriate distance is an effective method for field calibration of infrared warning

equipment operating in the mode of circular scanning.

Key words: infrared warning equipment; calibration; radiation characteristics; response relation
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Table 1 Parameters of SR800 extended surface blackbody

Z 4 SHUH
TR/ C —40~170
TREERTEE/C +0.02

AR AT A/ mm? 300x300
R 0.97

T 58 I BR85S 28°C 22 A, MARIEFR E A
B0 FLR 0 R 3 43 AT 8 R B IR R WA, O o IR
WEAE 10°C~50°C Z [, SR800 " Ji [fi B A il
WU E N 10°C, 20°C, 30°C, 40°C., 50°C, FIH K
e 21 A5 e g i AR R AT I &, X)L K (2)
75 3 FL R S B R N BE o FURFS A Dy 2 6] B X 17
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Fig.2 Calibration results of short-range direct extended

source method
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Fig. 3 Blackbody infrared image at 37 m
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Fig.4 Calibration results of long-distance small source
method
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Table 2 Two points calibration results of short-range direct

extended source method

FRERE/C 10,20 20, 30 30, 40 40, 50
Wi 7 B o 232.3 231.5 218.4 2222
IRAEAED, 5873.8 5885.0 6112.5 6034.1

*3 EEBE/NMNEEOGTm ARIRESER
Table3 Two points calibration results of long-distance

small source method (37 m)

FRAE IR/ C 10,20 20,30 30,40 40, 50
MRl N S8 193.0 206.3 194.4 199.2
TRFSIED, 6100.5 5910.6 6117.7 6018.1

x4 EEEE/NEE(63 m) W RIRELS R
Table4 Two points calibration results of long-distance

small source method (63 m)

bR R/ °C 10,20 20, 30 30, 40 40, 50
M 07 1 o 179.9 176.8 193.9 173.2
IRF{ED, 5727.7 5772.1 54753 5907.5

2 PP I8 B A 4 R S R W R E o A
{E Dy 5 2.2 WS AERIHXHRZE I E-2.96% ~
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Table 5 Measurement errors of short-range direct extended

source method

TELEE/C Mﬁ%%}%ﬁlﬁf/ fi‘?ﬁﬂ’*ﬁ%ﬁ‘]‘%fg/ i FEXT
W-m st W-m st R2/%
10 11.63 10.97 -5.67
20 14.30 13.00 -9.09
30 17.36 15.36 -11.52
40 20.81 18.08 —13.12
50 24.67 20.79 -15.73

F6 EEEE/MNEEGTmM NEIRE

Table 6 Measurement errors of long-distance small source

method (37 m)
me REEE ROMATE R

W-m “sr W-m “sr R2E/%
10 11.63 12.18 4.75
20 14.30 14.60 2.07
30 17.36 17.12 -1.38
40 20.81 20.19 —2.98
50 24.67 23.26 =572

®7 EEEB/MNEE(63m) MEIRE
Table 7 Measurement errors of long-distance small source

method (63 m)

e MDEE ORMATEE RN
W-m >sr! W-m st )
10 11.63 15.08 29.66
20 14.30 17.59 23.01
30 17.36 20.51 18.15
40 20.81 23.87 14.70
50 24.67 27.22 10.34
F 5~ 7, TR ZER AL (S) T
5=(LF_L“)><100% (5)
Ly

AP Ly 29 SR800 7 Ji T AR S BR f J  JEE
K5 25 TR T HE B 9 R IRA | i R
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Fig.5 Measurement error curves
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