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The Application of BP Neural Network on the Temperature

Measurement System Based on Colorimetry and Blackbody Demarcation
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Abstract : Infrared radiation characteristics measurement is the main method for the precaution and discrimination of

missiles,relevant research is worthy in military application. The measurement of target’s surface temperature is the

base of infrared radiation characteristics measurement. The principle and configuration of target’s surface temperature

measurement system based on colorimetry was introduced in brief ,the measurement model is deduced and the proces-

ses of temperature measurement are presented particularly. Least-square method and back-propagation neural network

method were both used to deal with the measurement data. Compared with the least-square method , back-propagation

neural network has more advantages,such as high precision, good applicability and so on.
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Fig.1 surface temperature measurement process frame
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Fig.2 simulant spectrum response curve

R(A) of infrared camera
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Fig.3 relation curve between gray-degree and temperature
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Fig.4 the image after parallel-shifting
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Tab.1 relation between gray-degree ratio
and temperature

REE 3 BBt 4 BB 3 BB 4 BB
/K KEEME IKEEME IR BRI HUE
293 9723 9880 0.984109312
294 9751 9912 0.983757062
295 9776 9952 0.982315113
296 9798 9989 0.980878967
297 9826 10022 0.980443025
298 9853 10068 0.978645213
299 9878 10109 0.977149075
300 9907 10144 0.976636435
301 9935 10186 0.975358335
302 9963 10229 0.973995503
303 9993 10270 0.973028238
304 10023 10318 0.971409188
305 10052 10361 0.970176624
306 10084 10411 0.968590913
307 10118 10458 0. 967489004
308 10147 10505 0. 96592099
309 10182 10552 0.964935557
310 10220 10605 0.96369637
311 10246 10655 0.961614266
312 10284 10707 0.960493135
313 10322 10766 0. 958759056
314 10356 10827 0.956497645
315 10397 10875 0.956045977
316 10436 10938 0. 954104955
317 10474 11000 0.952181818
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Fig.5 curve draft by least square method
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Fig.6 curve draft by BP neural network
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