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Measurement of particle surface temperature distribution
based on multispectral microscopic imaging
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Abstract: The radiation temperature measurement system was constructed by color camera and
multispectral camera. The blackbody furnace was used to conduct the temperature calibration
experiment, and the calibration data were used to obtain a temperature measurement model based
on BP neural networks. The reliability of the temperature measurement model was verified by the
temperature measurement experiment of a candle flame, and the results showed that the accuracy of
the multispectral imaging temperature measurement system was higher than the color camera
temperature measurement system. For the problem of insufficient spatial resolution of conventional
radiometric temperature measurement system, a microscopic temperature measurement system was

established using a hot stage microscope (HSM) and a multispectral imaging camera. The

R HE - 2022-02-13

EEWE : EEPHERLI(2017-V-0016-0069); [FE 5 F AR 54 (51327803, 51576130)

EB®N « BlR (1997—), L, WL, By AR BE IR L & . E-mail: 17752721401@163.com
BIEIEE « A (1986—), &, HdZ, W5 W RS UR 5 AR AEL & . E-mail: zhouwu@usst.edu.cn



¢ 2 b=

5 A%

EVE

combustion process of single petroleum coke particles inside the high-temperature hot stage was

recorded. The temperature distribution on the surface of petroleum coke particles and the

temperature change process with time were obtained.

Keywords: multispectral imaging; color imaging; temperature distribution measurement; hot

stage microscope; single particle; neural network
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Fig. 1 Spectral characteristic curve of camera
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Fig. 2 Experimental setup for temperature calibration
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Fig.3 Response curve of color camera
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Fig. 4 Temperature calibration results of multispectral camera
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Tab.1 Predicted results by BP neural network
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107315 106525  0.74 107315 027
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117315 118286 0.83 117315 032
127315 129401  1.64 127315 043
131315 130168 087 131315 003
137315 138392 0.78 137315 0.08
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Fig. 5 Temperature measurement results of candle
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Tab. 2 Proximate analysis of coke particle

M/ % Al % V/ % F/ %
0.71 2.03 7.99 89.27
x3 AMEBKITERSN

Tab.3 Ultimate analysis of coke particle
C/'% H/ % N/ % S/ %
91.63 3.46 1.68 2.78
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Fig. 6 Surface temperature distribution of petroleum coke

particles during combustion
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