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Overheating Recognition in Power Systems Using Thermochromic
Materials and Image Processing
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Since the diagnosis of defects prevents accidents, damage and losses in electrical equipment, it is necessary to
work effectively in identifying defects so that the errors can be predicted and prevented. Nowadays, thermal
defects detect by thermography in power systems. However, there is limitation such as requiring expensive
thermography equipment. In this paper, a new method for detecting defects in the electrical equipment is
presented. In this method, the use of thermochromic materials has been suggested in power systems.
Thermochromic is a kind of smart materials, which the color is returnable with its temperature change. Since
most of the defects in the equipment produce heat, if the equipment covers with thermochromic material, the
color change is obtained with temperature rising in defect location. In this paper, the equipment was covered
with thermochromic materials. Then, with introducing the novel feature regarding the histogram in the first
level and DRLBP and a neural network in the second level, the equipment was classified into two categories,
with defect and without defect. The results showed that with increasing temperature, color changed in the
defect locations and the defects recognized easily with high accuracy.

Index Terms: Overheating, Loose connections, Thermochromic, Thermography, LBP.
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Fig. (2): Thermal gray levels images of the equipment [8]
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Table (2): Chromic materials types [28]
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Table (1): Equipment classification with NETA standard
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Fig. (1): The heat status of equipment [8]
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Fig. (5): The simulated part

A e g oAl gl adhie g0 Jold oad (ileand asks
bt )3 0ol (gilwand askd 5l L > jee g0 4o 4T GOl o
shle dahaie pl 4SOl Jdo a4 g 0ed 0 ady Ol el sl
selgs Jol> ailaie ul )0 SO, sl llige Sieg 905 sy
5975 5l Olgise oSS se e & 5 s 9 Sl 45 0D

0,5 o1 Sl o s

TG Q1 g oals (g3 lwdsis dxdad golojl -F

285 johiles w0ad (giluant askad 4 > Al g Jles! 5l
adhio g0 o ol 5 le a0 YA les jo coul Lasin (F) S
Bl S5, a9 g pai sl

5 Bl il a sl il 5o Los oAU ol il L
oo S SalS a5 (g1l e S5, ol 5 il a0 VE slas o
I llae ol 0uls astiv o plo b adi Jore oY) S j0 .ol
O3 5 oA (sl)ls dilaie 95 8 Toazme @z 3 YY @ Lo 2alS L (A)
Ailoe S5 pp al

W08 Lastine Giobejl 050 Jlail 1 ool Cans 4wl 4 4z g b
it )5 Ak lolid slyy Seag,Ssey olge 5l olizal oyl
Asle iyl (Ko

TS
ol 5 il a> 0 YA slos po ui‘..llp)‘—l Sy90 Jlasl :(F) Ui
Fig. (6): The tested connection at 28 ° C
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Fig. (3): Thermo-chromic materials at different temperatures
[28]
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Fig. (4): Atomic structure of thermo-chromic materials [28]
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Fig. (9): Thermo-chromic coated electronic equipment images
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Fig. (7): The tested connection at 74 ° C
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Fig. (11): a) Image with defect and b) its histogram, c) image without
defect and d) its histogram
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Fig. (10): The output of image processing of the proposed algorithm
(The figure on the left is defected) a) Original image b) Resizing and
intensity adjusting c) Gray level transformation d) Image binary e) Image
filtering
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Fig. (13): Effct of the rotation on LBP and DRLBP operators, a) Original
image (top) and 90 counter-clockwise rotated image (bottom), b)
Neighboring pixels (which rotated at the bottom), ¢) Thresholded
neighbors d) The weights corresponding to the thresholded neighbors,e)
LBP values, f) Thresholded neighbors and finding the maximum

difference, g) The weights of the new thresholded neighbors h) DRLBP
values which the values for the original and rotated image is the same [29]

Table (3): The defect detection results
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Fig. (14): An image with error in defect recognition
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