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Abstract: This study proposes a crack identification algorithm to analyze the surface condition of porcelain insulators and

to efficiently visualize cracks. The proposed image processing algorithm for crack identification consists of two primary
steps. In the first step, the brightness is eliminated by converting the image to the lab color space. Then, the background

is removed by the K-means clustering method. After that, the optimum image treatment is applied using morphological

image processing and median filtering to remove unnecessary noise, such as blobs. In the second step, the preprocessed

image is converted to grayscale, and any cracks present in the image are identified. Next, the region properties, such

as the number of pixels and the ratio of the major to the minor axis, are used to separate the cracks from the noise.

Using this image processing algorithm, the precision of crack identification for all the sample images was approximately

80%, and the F1 score was approximately 70. Thus, this method can be helpful for efficient crack monitoring.
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Fig. 2. Images of porcelain insulators with various cracks. (a)
Crack caused by lightning, (b) crack caused by impulse load,
and (c) crack caused by fatigue stress.
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Fig. 4. Result of the proposed image processing.

22 Argstel, YL ojulA 0]
AolA Ab] wEg SEeti, &
51Tk RGB AMYolA BAste ZiNch A4 o)

=X Jdo] 2

as7dol =71 "=l ol

ke
10

d

ot

o

of

:IL_:

1©

rc

o



K71 RAR 288)=2A], A33H A4S pp. 303-309, 202014 7

Wghe olojelzt AbgE Ik,

Step 4+= step 3014 & AP7] 2o tigt 12
o] 2% doJejof] thsiA] symmetric 45 AR5}
YW HEIPS AEstdon], HEQ F7]= 20%20
pixel2 AAsHAUCE ooz FUYY Y7L XHLH
ou]X]of|A] step 39] ©]U]A|E W|F+= improved sub-
tractiong AM&sto], zF TWAloA ZHS 2&Es1F o,
W o] 25U A9, 002 wighehe WW e
5Tt 1 Ax} step 49F 72 X}z oA} Eﬁ_] ey
Hwd, @59 22 kol=,
olu]x|7} &%k,

Step 5= step 404 &= oju]X|oA BEH H4Z
o 7], HEe, wolx, i BB HAs: uA

olct. o] FAME BE2X] S=2A 2sf =il

TE9] pixeld} step 49] o]0]X]9] pixelZ TJAA]Z]L
7 2R 78 2o ofsh "dAlS 002 HIEAI|=
HgE Eoff HFg, ol= i‘ 7R HES gwpdo=z
AMAYE & A}t 2} Axt 3HE Sl pixelQ

gatgirt
Step 62 Otsu'se] ¥¥o] X g5l Azt ehict

ol7|- AAZS 0.202 MAFH W, 0.26c} re ol
ARE 7R dolEl: AIAH I of uhe] Mge

o] oA 0~255% 7}oFo] TmA|EE= ZFS Oxf
12 vy Z= whior 39 dojgs Bzt & 9
P

th= APAo] 9lth Otsu's ¥lHo] A8 An} step 59
Al gojstA] Hold HEFEZo] Bz 7S el 4
o, A7 BEeo] BHTFE Qo= ko= Hlo]Er}
o] o} 9l Zo] =RI=tt. Wt tpx|Ho s
w29 =S [AISIHA, wol=E AASH| gt
region property -2 A-8-5t3Ic}

Step 79 ZAiE =E5H7] ol AEL= region

property2 1% 5o wAlslgirh QAR mWAlo] 4
(area)?t %F=9] Zo](major axis length) ©&=9] Z
o](minor axis length)oll ©fsi Al (1)& AR&sto] o]
Al Z(eccentricity)S At&sto] & 10 AR5

\/ Magjor Azis Length® — Minor Axis Length?

Lecentricity = Magor Azxis Length (1)
19 5(a) &9 45 areaw 45671, o]dE&2 0.9
ooz FAEIL, I7 5(b), (c), (d)°] =o]=ofA

EREE 307

(a)

(b)

(©)

(d
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Table 1. Comparison of feature values extracted from cracks and noises.

Area MajorAxis length MinorAxis length Eccentricity

(a) 456 160.31 6.55 0.99
(b) 34 16.81 3.20 0.98
(c) 111 22.37 7.61 0.94
(d) 77 12.00 9.63 0.58
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Table 2. Results for precision, recall, and F1 score using evaluation

criterion.
Precision Recall F1 score
Image 1 79% 75% 77%
Image 2 92% 55% 69%
Image 3 91% 94% 92%
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