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Track Defect Image Classification Based on Improved Ant Colony Algorithm

CAO Yi-gin WU Dan HUANG Xiao-sheng
(School of Software,East China Jiaotong University, Nanchang 330013, China)

Abstract In view of the disadvantages of the traditional methods,such as low accuracy,slow classification speed,and a
great difference in the recognition accuracy of different types of track defects,a new method of track defect image classi-
fication based on improved ant colony algorithm was proposed. The track defect image is preprocessed,the vertical pro-
jection method is used to extract the track surface area,the fuzzy theory and the hyper entropy theory are combined to
obtain the best segmentation threshold,and the image segmentation is completed. Combined with adaptive threshold
Canny edge detection operator and Hough transformation method, the rail defect part is determined. The edge details of
defects are improved to make the contour of track defects more obvious. On the basis of this,the basic ant colony algo-
rithm is analyzed, the characteristic similarity is used as a discriminant function,and the improved ant colony algorithm
is used to classify the track defect image. Experimental results show that the classification accuracy and classification
speed of the proposed method are high.
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Fig. 1 Image on the surface of the orbit
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Fig. 2 Schematic diagram of chain code in a certain pixel direction
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Table 1 Defect feature description parameters
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Fig. 4 Bionic sketch map of ant colony algorithm
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Fig. 6 Preprocessing results of proposed method
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Fig. 7 Comparison of classification results of three methods

M7 AT LLE SR B AR S 1 % 0 i G AT 4y
2 4G BN 53 2 55 T B oA I, 2 AR B 3 R 2 b TG H i
ol 24 1) T I TR A . T DA 42 TR 46 T 0k R R 4R T 145 5
B3 25 T LR Y BBk 2 B Oy vR T R BUX 43 3 Pk 6 . (H
43 28 45 B b B 1 A A R 28 0 ol AR S DA AR S0 vR 1 4
WA M e v S R MR B

R T 2B IR AR ST A A L AR S A B AR R
B BE U R 3 AN 43 SR IR) 4 AN AR 0 FLHEA T, 3 Il %, R
W R B S MR E P ER R R 2, 2
Sy Ty ik TR EAS AE S (R B . AE R B AE & A
BB G 3 2 45 S v, WA 43 25 19 SR I TR o TR0 R
Fe ] 4 2 5 B IE W ME i A B . TR AR R S R e o 26
L TR B R B Y L

W 238 300 R PUIE B BE ERAE 03K L 43 3 SR A S
T3 ¥ P28 9 2% 5 vk FUHLAE 4R O 125 0 LI BB IR 0 AT 002K
IEXE 3 Bh I Moy FE Mk Re HEAT H AL IR L 25 R Sk 3 TS

F3 3 PTG Y L

Table 3 Comparison of the results of three methods

A XTIk M Tk HLRE %
Y g B o 4y B 4y \ S Ly
B gy BB, 2R ORA L, 2R B4
% B % B #E B
SRk B/ 100 100 100 100 100 100 100 100
WA B 92 88 80 82 76 79 72 75

85 81 58 61 53 58 50 49
6 10 13 15 22 26 22 31
BEE/% 79 85 81 58 61 53 58 50 19
VERE/ Y 91.86 92.39 92.05 72.50 74.39 69.74 73.42 69.44 65.33
wE/ % 12 6 10 13 15 22 26 22 31

M 3 AT LA H L AR S0 kT A Al 52 B 0T B T8 B s 1%
B U 4328 o B0 B RIS B 2 4 43 RS B8 e ik 90 %0 LA
e X A% ol 5l 4 43 28 5 B0 43 R H R MR R T 46 Tk R
HLRE 58 71k, HLA B 5 0 46 3R A F HL A 0 b 32, o3 2 it
V) A0, B s (LT 40 15 40 26 B 4 s B R B, X B
ST RS OR 4 R G0 R 4 R iR A, [ A A 2 o
YA L FE (=5 32 1T T SR S8 15 I Y B B R 32 0 R W s 4 5
Wi o AT B AIL A 19 £ J3E AN T ki b R A R B R

GEHRIE ARSCH T — T A0 2 T i O 0k A B
BB R 5y 2507 1 o 8 (B D I L TR 3 SR RN TR A o Ak 3
3 AN B BT R R R AT AL B . R e B R T X
T 2 VT DX Sl 30 A7 4 T, i FR A T % v R T A R 2 R R
T8 ER RS [ 3] K 3 i A% 00 0 B {8 5 5 4 R LR 10 R B ¥
1B 24 12 BB, 45 0 IR B2 (I a0 AT b 25 3R BB T 68 T e o 35 4
FIRI IR A A 20k A B TS R R S 45 A 7 — i L 3R
TR e 9 T A% 11 e 0 1 PR 00 e BRASE 81 194 B 50 K 418 455 )
FRE i SR B o SR 38t 4% B R IR AR 4 0 B, 52 R
By, F54 A& B {E Canny 3 2 K I 45 T #1 Hough ¥
ik 0 R b B T LR Y SO 5 B S L B R
Xof Sl 6 3 3 1) 320 % 41T R AT S L 4 BT Sl 6 S 4 4 R S
L A BB A R B 06 R LG A BT R SR Y B
JB A% B S8 R SRR I R E B e R X A A R T K
AN HUR R FEAE S8, 8 o T S80S A 00 7 2K 58 R B R Y
ik . ASCAHT T AR WO v B R AR URE S VR 5 5 B



58 Y

SR A BT O IO B 1 A L B I P 1R 03 26

297

N5y V8 e 1L F) B i o R R AT A SR T A AT B 0 X L 1
BB R AT S0 2 . SEUR S R R IT L BT 4R 5 T Y 23 26 i i JEE
[ERNER eSSV 8

SCH T 4 S T R IR B 0 ) LT R B 1R B 93 26 T 1 B
17— B RR AT A R 2 [ o Ak 22 T T PR BOR B
AT ARAT Y& 32 e P T FR A R R R, S BOR AL 5 BT 4R
D7 R T O IR A R R 7R B B 9 23 SRS 5 THAT) A
— S 23 (]

% x

[1] OHMI K,PANDAY S P.SAPKOTA A. Particle tracking ve-
locimetry with an ant colony optimization algorithm[]]. Experi-
ments in Fluids,2010,48(4) :589-605.

[2] LIG.LIP Q,WANG Y Q. Image edge detection method based
on improved ant colony algorithm for railway[ J]. Transducer
and Microsystem Technologies.2013.32(6) :130-133.

[3] WANG J,ZHANG L, LU F,et al. The segmentation of wear
particles in ferrograph images based on an improved ant colony
algorithm[]]. Wear,2014,311(1/2):123-129.

[4] WANG K,ZHANG G C.Research on image edge detection
based on improved ant colony algorithm[ J]. Computer Engi-
neering and Application,2017,53(23):171-176.

[5] PSYCHAS I D,SCHAUER M,BOHRNSEN ] U, et al. Detec-
tion of defective pile geometries using a coupled FEM/SBFEM
approach and an ant colony classification algorithm[]J]. Acta
Mechanica,2016,227(5) :1279-1291.

[6] CHENSJ,HU Y H,SHI L,et al. Classification of Hyperspec-
tral Imagery Based on Ant Colony Compositely Optimizing SVM
in Spatial and Spectral Features[]]. Spectroscopy and Spectral
Analysis,2013,33(8):2192-2197.

[7] JIANG W ]. Fuzzy Region Segmentation of High Speed Acquisi-
tion Images Based on Improved Ant Colony Algorithm[]]. Com-
puter Simulation,2015,32(12) :377-381.

[8] LIY. Structural nonlinear vibration reliability analysis based on
improved ant colony algorithm[J]. Journal of Vibroengineering,
2014,16(3):1231-1239.

[9] PENG C,ZOU C C. Automatic Extraction Method for Imaging
Logs Crack Based on Improved Ant Colony Algorithm[]J]. Com-
puter Engineering,2015,41(8):196-201.

[10] ZIMBONE M. Ion track effect on point defect production in SiC
[J]. Radiation Effects &. Defects in Solids, 2011, 166(7) : 480-
486.

[11] GONG L X,HUANG M, LIU Y,et al. Image edge measurement

method based on improved ant colony and Zernike moment[ ] ].

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

Computer Integrated Manufacturing Systems, 2015,21(6):
1442-1448.

HE Q.LI H.BHATTACHARJYA D,et al. Track geometry de-
fect rectification based on track deterioration modelling and de-
railment risk assessment [ J]. Journal of the Operational Re-
search Society,2015,66(3) :392-404.

L1J Y.DANG J W. Image Segmentation Based on Quantum Ant
Colony Fuzzy Clustering Algorithm[]]. Opto-Electronic Engi-
neering,2013,40(1) :126-131.

SOUZA N, ZEIGER M, PRESSER V,et al. tracking of defect
healing and purification of single-wall carbon nanotubes with la-
ser radiation by time-resolved Raman spectroscopy[]]. Rsc Ad-
vances,2015,5(76) :62149-62159.

ZHANG Z J,YUE B S,PAN Q.et al. Image segmentation algo-
rithm of fuzzy clustering based on ant colony and adaptive filte-
ring[ ] ]. Appliction of Electronicc Technique,2015,41(4) ;144-
147.

ELAD M,FIGUEIREDO M A T.MA Y. On the Role of Sparse
and Redundant Representations in Image Processing[]]. Pro-
ceedings of the IEEE,2010,98(6):972-982.

GAO J K,HOU W,YANG B Q.et al. Improved Fuzzy C-means
Clustering Based on Ant Colony Algorithm[]J]. Modern Radar,
2016,38(11):30-34.

HARTING J,HARVEY M.,CHIN J,et al. Detection and track-
ing of defects in liquid crystals[]]. Computer Physics Communi-
cations,2012,165(2) :97-109.

ZHOU H,ZHANG Y S,GONG M. The classification of medical
image based on the RBF neural network[]J]. Electronic Design
Engineering,2017,25(3) :113-116.

ZHENG Y T, WU ]. The Criminisi Algorithm Based on Ant
Colony Optimization for Image Inpainting[ ] ]. Infrared Techno-
logy»2017,39(3) :221-225.

LIN X P,ZHOU S L,ZHANG G L, et al. An Image Mosaic
Technology Based on Ant Colony Algorithm and Mutual Infor-
mation Measure[ J]. Journal of Chongqing University of Tech-
nology(Natural Science),2013,27(1):76-81. (in Chinese)
MRNT L A BRCE S A — Rl i TR SR R B AR R
RIEG DR ROR )], R TR 2= iR (AR, 2013, 27
(1):76-81.

JIA H L,DAI H X. Remote sensing image classification based
on local partial classifier and deep neural network[ ]J]. Machine
Tool & Hydraulics,2017,45(24) ;64-68,89. (in Chinese)
TR WAL TR 4 2 A R TR E o 4 I 4% 11 3 R R AR 4
K] HUR ST ,2017,45(24) :64-68.89.





