436 Hel ANE S VN Vol.43 No.8
2021FE8 A Infrared Technology Aug. 2021

(BB 555 )
BRSNS A — LB S BRI

Rohah S, EaE 2 o gt owm S smsent S @uRA M, ke s
(L FET AR B S KRPEEEWE AL E, 75 M 2211165
2. RET RS B AR E K TGP, LI M 221116; 3. RETNL RS w4 TR, LIr BN 221116)

HE: A/ RGEE— TR RGA WA EN TR, BLO/REG R XEE R#TR
AR B, M s SRR ASHTHAN. KX EHHTT EmR, FPRELHIRG RIS
FEABELTE, XAE—EFEG TR OARGHATT 2ALE, FRFTE K EERX E
GBEEUAINARGHETERHATT EERME, EREXH, TREZNLHIAGHREESFER
WREBREZXBHA L ERTRE L AEN T, EERE L AR, KEMEIKE[240,255] C&
RHIEE 29.01°C~33.19C) Wh EE TR E—r %3 1385 N EH E. A4, KEEKXHE
[224255)9th % E AR B R R SRR EEmEMAN, RXAETH—LETEN
MG R RITF R HRGHIA LR,

XEEIE: 4 B EFE; KEME; BHERG

FESES: TD313, TN743 RKARIRAS: A Y EHS: 1001-8891(2021)08-0777-07

Research on Normalized Histogram Characterization of
Infrared Thermal Image of Rock Sample Damage

SONG Jingjing'?, LI Zhonghui*?*?®, ZHANG Xin**, TIAN He**, ZHENG Angi*®
ZANG Zesheng'®, ZHANG Quancong™?
(1. Key Laboratory of Gas and Fire Control for Coal Mines of Ministry of Education, China University of Mining and Technology,
Xuzhou 221116, China; 2. National Engineering Research Center for Coal Gas Control, China University of Mining and Technology,
Xuzhou 221116, China; 3. School of Safety Engineering, China University of Mining and Technology, Xuzhou 221116, China)

Abstract: Infrared thermal imaging is a very promising method for evaluating coal and rock damage. To
further process the infrared image and extract the key information, the damage status of coal and rock can
be distinguished according to this quantitative information. With uniaxial loading, fracture development
maps were developed, and synchronous acquisition of infrared images of the rock samples was carried out.
The infrared images were analyzed and processed using a normalized histogram, and the details of the
infrared images were quantitatively characterized. The results show that the gray value distribution of the
infrared images at different times can reflect the surface temperature changes and stress values during the
failure process of the sample. When the main fracture occurred, the percentage of pixels in the gray value
interval [240,255] (the surface temperature of the rock sample was 29.01°C-33.19°C) increased by 13.85%
compared with that in the previous moment. In addition, the change trend of the proportion of pixels in the
gray value interval [224,255] over time is highly correlated with rock damage variables, which shows that
the normalized histogram can characterize the damage and destruction process of the rock mass.
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Fig.2 The experimental sample
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Fig.3 Experimental results of infrared radiation temperature of rock
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Fig.5 Fracture diagram of sample 1 under different loading time
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