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Design of classifiers based on wavelet analysis using features of
structural irregularity for skin lesion’s contours

Ma Li, Qin Bo
(College of Life Information Science & Instrument Engineering, Hangzhou Dianzi University , Hangzhou 310018 China)

Abstract: Boundary Structural irregularity of skin lesions has shown the most significance in the early diagnosis of
melanomas in clinic. Aiming to measure structural irregularities of skin lesion contours and designing feature oriented
classifiers, a method for extracting structural components of contours based on wavelet sub-band analysis and neural network
classifiers using multi-scale features is proposed in this paper. A set of salient wavelet sub-bands are searched using
Hausdorff distance evaluations on energy at wavelet subbands. Then structural components of skin lesion contours are
reconstructed. Furthermore, multi-scale descriptions of the contour’s structural irregularity are given using statistical and
geometrical measures based on the salient wavelet sub-bands. Finally, various experimental schemes are taken on single
scale/multi-scale features, for small training sets and large training sets as well as and before and after feature selection for
a comparison on performances of the neural network classifiers. It is shown from experiments that the classifier’s sensitivity
and specialty after feature selection using small sample sets equal and exceed that of large training sets respectively as
dimensions of feature spaces are expanded by the proposed multi-scale independent features at salient wavelet sub-bands.
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Fig.1  Contour samples of skin lesions
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Fig.3  Comparison of frequency spectrum for a benign and a malignant contours
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Fig. 10  Performance comparison of
single-scale/multi-scale classifiers
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Fig. 11  Performance comparison of classifiers before

and after feature selection

AL RSB AR, TUE N 1) ZR
JFEFFAE AR A MU PR R T S N RHAIE . X2
DRy e JE 2 R A I DU P A AR B A B — /N gl 7



1800 FEEREIEAW www. ¢jig. cn

%16 &

M 2 E A LR R . 2) FRARSEHE (%
FHSRAIMEA 0] Sk 73 47 ) i] LR 5 3 26 68 i PE BE
3R R Jm , ST S R W, NEA Z % 7
RAEREIL T REEAR Z RUE 02648 . Rl E R 24
fEBEFERT/ A 2 N 0 26 ] LUA B 5 REEAZ
N RAMRIRITERE . EFH IR H T BP M
WRIED TRA R R/ NE R . SRR D
I, B 22 R 45 ) TR P, (A /IMEAR 2 e d HoA
BAFHIZ A RE ST 5 T RREAS 70 I Bt A, i
P O3S S R PRGN, P 22 I 2K WS BIE , BE ARy A A
N IPRBESI AL
K2 ARSEFBTHSEMERELLRE

Tab.2 Classification performances under different schemes

FEH R /% REJE/%  ROC AR
INEEA R 0.64566  0.694 44  0.695 34
KA R 0.879 03  0.55556 0.751 79
INBEAS 2 R BERRIERERERT 0.838 71 0.694 44 0.815 41
FREARZ R BERHEERERT  0.80645  0.694 44 0.819 89
INEEA 22 RO RHE SRR SR 0.90323  0.83333  0.890 68
KA Z REEFHEE RS 0.741 94  0.83333  0.83333

5 &

RV T /NP2 73 BRI M A B2 JER e e e S8 4
AN TR 1 B8 o DL R 5 T 22 RUBE RS AR 1) 23 26 v i
THIRGEE 1 PR Dt s 4 B0 35 1) 0 S L DU
PE RN F TR 23 285X —wfE A, B2 1 DU/ 71 g
VAR, 4R AR08 B 1X 70 LR A R /N D
Tl F N A o A RN D
TR A PR S 9 R R BB 3 A ) )
SR, AL bR B R 00 S5 A o3 R Xk e R e
TE 3 /N7l BT R 2 RE AR 5 317 A KL
WU PR B o, 4 T GE T B e AR A LA A Ak
AR AN KLU 1 8 38 7, LA B 336 S SR A 41 3 5 449
Z RPEHRFE ) R o T8 1 3 TR R AH S PRI
I A B R AR T8 % 5 vk, OF A R/ 2 RUEE /R
A/ RAEA, LU B ARAIE 36 4% i M 22 0 45 3 2R 4
REVEAT T SRR ST o

iy 58 BR A R AN UM P S0 A A0 S A AE5E TA:
A VU JUANRERT 1) 3 00 e e 4 B /Nl 5 g
R 1 HD 73 A 548 0 3 /NI A 1 Tk BRI
FEPIRE AL ERAS A L 5 2) 25 HH AR B A R A0 A

WS AE ) 22 RO A —— B N 5 5 A
PN A 3 B, OF L2 b Bl B R AT T ORR AR T
3) BERF/INEEAS 73 e TR, W BRUBE | 22 ROBERFAE |
AR IS BT A A A 22 I 2% 03 2R AR AT T 520
WHFE o SEEREIRE I R R e /5 )/ NVE AR 2 RUEE
RAE I3 e 1) RABE e 5 A ROC i BUR R T
REEATT 2 JUE R 73 288 , DAL R ik 3 28
fro WFFCATARARAL T LI RS BRI EAS T B
RN Z 50 B AR S ke 2 T W 2 Al B
22 RUBERFAE [y i, Dy it H A 50y A 5 R R
JE 1 ROEPERRE 2R e R 3 T A RGE T

2 % 3L 1k ( References )

[ 1] Grana C, Giovanni P, Cucchiara R,et al. A new algorithm for
border description of polarized light surface microscopic images of
pigmented skin lesions[ J]. IEEE Trans. on Medical Imaging,
2003,22(8) :959-964.

[2] LeeTK, McLean D I, Atkins M S. Irregularity index: a new
border irregularity measure for cutaneous lesions [ J]. Medical
Image Analysis, 2003,7(1) :47-64.

[ 3] Jayalalitha A, Uthayakumar R. Estimating the skin cancer using
fractals [ C ]//Proceeding of the International Conference on
Computational Intelligence and  Multimedia  Applications.
Sivakasi, India;IEEE,2007:307-312.

[4] Liao Y C, Hung K C,Ku C T,et al. Wavelet octave energy for
breast tumor classification on sonography: A new shape feature
[C]// International Conference on Networking, Sensing and
Control. Okayama,Japan: IEEE Press,2009 ;:388-392.

[ 5] Patwardhan S V, Dhawan A P, Relue P A.  Classification of
melanoma using tree structured wavelet transforms [ J J.
Computer Methods and Programs in Biomedicine, 2003,72(3) .
223-239.

[ 6] Clawson K M,Morrow P, Scotney B, et al. Analysis of pigmented
skin lesion border irregularity using the harmonic wavelet
transform[ C ]//Proceedings of the 13th International Conference
on Machine Vision and Image Processing. Dublin, Ireland ; IEEE
Press, 2009 :18-23.

[ 7] Chiem A, Al-Jumaily A, Khushaba R N. A novel hybrid system
for skin lesion detection [ C ]//Proceedings of the 3rd
International Conference on Intelligent Sensors, Sensor Networks
and Information Processing. Melbourne, Australia; IEEE, 2007 .
567-572.

[8] Lin KH, Guo B F, Lam K M, et al. Human face recognition
using a spatially weighted modified hausdorff distance [ C]//
Proceedings of the International Symposium on Intelligent
Multimedia, Video and Speech Processing. H. K. , China: IEEE
Press,2001 ;:477-480.



5510

LhA R BTN I AT 2 SRR B A A AN LI AR AE S0 2625 B

1801

[9]

[10]

[11]

[12]

Aribisala B S, Claridge E. A border irregularity measure using a
modified conditional entropy method as a malignant melanoma
predictor[ J]. Image Analysis and Recognition,2005,3656: 914-
921.

Ma Li. Description of boundary irregularity on melanomas using
multiscale local fractal Dimension [ J]. Journal of Image and
Graphics, 2010,15(5) :736-741. [ T#]. 3T 2 R E 5B
TR SR AR AN MR R Ok [T ], R R EDE
“#4%,2010,15(5) : 736-741. ]

Li Yun, Wu Zhongfu, Liu Jiamin, et al. Efficient feature selection
for high-dimensional data using two-level filter[ C] // Proceedings
of the 3rd International conference on Machine Learning and
Cybernetics. Shanghai: IEEE Press, 2004. 1711-1716.

Zhang Li, Sun Gang, Guo Jun. Unsupervised feature selection
method Based on K-means clustering[ J]. Application Research of

Computers, 2005,22(3) :23-25. [ 3K#], #MN, # 4. £ TF K-

[14]

[15]

PRI T B AR AR e B vk [T ] SR L B 5T
2005,22(3) :23-25. ]

Wei Ying, Guo Wei, Sun Yuefang, et al. Feature selection and
classification algorithm for region of interest in lung cancer CAD
system[ J]. Information and Control, 2008 ,37 (4) :445-458.
[ R, 20558 , #0705 4. T 1] i CAD 2R G¢ Y IBOGHR IX Bl Ry
TEEPE S /32K E L T]. 45 B 5451 ,2008 ,37 (4) :445-458. ]

Lin D T, Yan C R, Chen W T. Autonomous detection of
pulmonary nodules on CT images with a neural network-based
fuzzy system[ J]. Computerized Medical Imaging and Graphics,
2005,29(6) :447-458.

Wang Kena, Zou Beiji, Huang Wenmei. A distorted Image
correction method based on Neural networks [ J]. Journal of
Image and Graphics,2005,10(5) :603-607. [ £ /4, 4RIt 5,
B, — R TP 28 0 4 ) AR PRGOS IE i [T ] P
F % EIE 244, 2005,10(5) :603-607. ]



