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Thermal image analysis method for the detection of the abnormal heat under the
railway vehicle
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Bu-Byoung Kang'", Jung-Gon Kim’, Chan-Mook Jung’, Seok-Jin Kwon™*

Abgtract IR camera has been used widdy for the temperature measurement and fault detection of the
moving bodies and rotating bodies. The high-speed performance of the IR camera and a rdiable thermal
analysis method are required for the condition monitoring of the railway vehicle running at high speed.
The effective fault detection method using a thermal image analysis could make a real time monitoring of
the high speed train possible Therefore the investigation of the performance of the thermal image analysis
method was peaformed to find the effective analysis method. The results suggested that a continuous
temperature subtraction method and the comparison of the characteristics of the image histogram obtained at
different conditions could be used as a useful analysis method for detecting abnormal temperature condition.

Keywords: Vehicle inspection, Infra-red camera, Thermal image analysis, Abnormal heat detection
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st stkE wAe] Zb oA RRE I oluAE Apztsle Aol ‘ﬂr% stue A&
Hgor, F 7 o[uAE o] oM ARFH Azt Aotk A WA WS AdHow
Mz =A7F G L eAM e 7 olmx|ef Fx o|u]A| Ato]o] LAtE Eoi—;f L7
ojmA| e} Ay} ojmx] o] Hlule SkAaZrel fIX|E gropbll=d AbY ERo] A AN 23k
ojmAl= o} wAREe HAAE AT dd & F An. oA Az F WA
Wl s ALKAQ ojux] Azto] FHEY. o] AF £A AS(Kx, vy, molA n WA
olmjx|e] A (x, y)] AFolil&(difference signal)¥& The 2l o& A4ket}[5]

AS(x.y.n) = S(x.y.n) — S(x.y.n - 1)
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(a) Temperature Image (b) Temperature Difference Image

Fig. 1 Measured thermal image obtained during the running test of train (rainbow pal ette)
(Temperature span is adjusted to the maximum and the minimum temperatures of the measured thermal image)
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(a) Without heat source (b) heat source

Fig. 2 Comparison of the thermal image histograms: (a) histogram obtained from the thermal image measured in the test without
heat source at the rotation speed of 10Hz (the portion of area higher than 25C is0.43%) (b) histogram obtained from the
thermal image measured in the test with heat source a the rotation speed of 10Hz (the portion of area higher than 25°C is

2.87%)

A97F o MEetA ERsE 2 RS BolFa e AS & 5 v AA didelA =
54 9o Ao 24k diarts 25 Wsrh 2 3ol Al F-97F "kl whebA olst
ol A& AzHE oAz ZAZE He FHE F U WEe HolF e ARl e As
4 4 Qdvh. AEA AE oluAd A= 2EMTE 43 - Zted SRAAST A e
t 2% s FEdAE -gs Z7] wolth. webd AAZ ZeEe] Aa HAAE o]
<E W & FREoE yEhal v grey ZHUEE ARSSHH WAF S o] whE o]
&R oA = A A= &I Wol ol FHE T WEs HeF e adrt sl

Fig. 2 (a)¥ optical chopper ¢ &9 3|AEE 10Hz A E = o] 7laA] HolA &=
A5 SAE dsd oA Y Y s|2EORE BTt 53 2% W 25T o]Xo]
A5 B[S E 043% B ol A2 S 7HAA e RS T Atk Fig 2 e LS
A T deo] ==FHo AH MWt dds SAHS 4

FEAM Fig 2 (@ o= UE
SlaEIY EXE RHola gl AS & At 53] 2k W 25T o] AA|sh=
Hlgo] 2.87%=A dol fle Aok waskd & @S AL e AS =& 5 AUk
s dedo] WolA o= Aol Hlstel e g Hlgo] A S S & 5 sl



JeaG S FagAel ol A AF Ay Azl 248 A oMAS
Fgstel ST WA old FTE WE U 5 AR HolFe 94 APy L oy
A PHe WS Fasth B ATE Faeld 954 A7 olmAWe £x Wit i
o wEe Adgow wel Fowd o4 BHS @ EiHoln AT olMAE AT I
FoAee RAFQUL. w@ Y ouA HxEuRES S ouA e A
AARE A 7] G of HRE olgdel JF iR wwaAL, A3
QAA ole ;e G wgo] A WAT A E: JF HEEIRY EE o€
Haste] o] fRE BUNES = /Fom AG B F A8 nYth oud PSS
G dgel A9 AW LEEGoI FAe] £ZEqofo] HEHW oY Ak ThE w
24 FA AW & Qe Relth. FF 23 A29 $F 5 sy ddeld 53
ANEARE BEAl AFA JE J1F dolEst Fumm, Add Ee 8 24
Azge] FEo $EEW ARAF] AN oY AW AAL TEHAD FEAF
FAYL o Eol F Aolu,

7|

ok

B oA3deE AAAAR 1012 UE A 1 2 7E5 AR AL sty HARE ZLRg)-
Hlu}a] ek 7))o Ao g 34 AdE5YT).

I
ot

i

[1] Michael Vollmer, Klaus-Peter Mollmann, Infrared Thermal Imaging, WILEY-VCH, pp. 189-190, 2010.
[2] D. Almond, G. Bussg, E. Grinzato, J. C. Krapez, X. Maldague, V. Vavilov,and W. Peng, “Infrared
thermographic detection and characterization of impact damages in carbon fiber plastics: round robin test
result,” in Proceedings of QIRT98 (Quantitative Infrared Thermography 1998), Lodz, Poland, 7-10
September 1998, edited by D. Balagess, G. Busse, and G., 1998

[3] X. Y. Han, L. D. Favro, Z. Ouyang, R. L. Thomas, “Thermosonics: Detecting cracks and adhesion
defects using ultrasonic excitation and infrared imaging,” Journal of Adhesion, Vol. 76, No. 2, pp. 151-
162, 2001.

[4] A. Gléiter, G. Riegert, T. Zweschper, G. Busse, “Ultrasound lockin thermography for advanced depth
resolved defect selective imaging,” in European Conference on Nondestructive Testing, ECNDT
Conference Proceedings(Berlin, Germany, 25-29 September, 2006.

[5] Michael Vollmer, Klaus-Peter Mollmann, Infrared Thermal Imaging, WILEY-VCH, pp. 73-77, 2010.

[6] Bu-Byoung Kang, Joo-Hyung Kim, Gang-Min Lim, Condition monitoring and Diagnostics of machines-
Category | according to the ISO18436-7, KCI-MD, pp. 146-152, 2010.



