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Infrared radiation characteristic measure method of point target
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Abstract. Firstly, the basic principles infrared radiation characteristic measure was presented. Due to the diffraction
effect of the optical system, point target’ s image is a dispersed spot. Point target radiation characteristic measurement
accuracy is generally very low. View of this situation, one point target radiation characteristic measurement optimization
algorithm based on radiation energy conservation was proposed, Specific principles and implementation process was giv-
en. Finally, point target radiation characteristic measurement experiment was done, and the results were analyzed. The
results show that the point target radiation measurement optimization algorithm’ s accuracy is better than 10% , indicating
that the point target radiation characteristic measurement optimization algorithm has large application prospects in prac-
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Fig.1 Schematic diagram of infrared measurement
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Fig.2 Point target imaging diagram
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Fig.3 Imaging schematic diagram of the simulated target
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Fig. 4 Dispersed spot three-dimensional diagram of
point target
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Fig.5 Schematic diagram of point target radiation charac-
teristic measurement experiment
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Table 1 Point target radiation characteristics measured ex-
periment parameters

SH HfE
Bt 8~9.2 pm
AT 7 m
RABTH 0.793
RS 1.619 W -m? - s
IS STNITY A 30 pm x30 pm
fE 2m
Ll 8 m
B B AR AR 0.2 mm x0.2 mm
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Table 2 Long-wave radiation intensity inversion results analysis

LRI BN TS BB VRIEE T PR J R R B2
() (W - Srh) - JKIEE (DN by mean) (W -8 (%)
93 1.240 x 10 13 17 115 14 615 1.126 x10° 9.1
146 2.216 x10° 15 19 796 14 945 2.023 x10° 8.7
188 3.192x10° 15 23179 14 837 3.060 x 10 4.1
205 3.633 x 1076 16 23 383 15 398 3.780 x 106 4.0

Point target

(a)

(b)
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Fig.6 Long-wave infrared experiment data (a) long-wave
infrared image, (b) three-dimensional image of point target
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Table3 Long-wave radiance inversion results analysis

R bR SUER S SR
(t) (W-m2-8") (W-m?-.8) (%)
93 31.018 28.150 9.1
146 55.390 50.575 8.7
188 79.795 76.500 4.1
205 90. 835 94.500 4.0
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