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Calculation of Feature by Continuous Wavelet Transform for Wire Rope’s Soundness Evaluation using Kernel-SVM
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Abstract: Discovering regularities from a single species of time-series data used in the abnormality detection technique, it is difficult
to perform the identification of discrimination and deterioration degree of the damage factor of the wire rope is a technique for
performing fault detection and prediction. In this study focused on correlation of time series data obtained from the plurality of kinds
of sensors, the continuous wavelet transform(CWT) and principal component analysis(PCA) from the detected values at the wire rope
flaw detector according to experiments using a multi sensor the feature amount extracted, by performing classification by kernel
support vector machine(K-SVM), and consider the possibility of an abnormally detection technology and soundness evaluation method
of the wire rope. In addition, compared with those obtained by extracting limit the frequency components in accordance with the strand
pitch of the wire rope from the results of frequency analysis, obtained by extracting a feature amount and the feature amount using the

wide frequency region obtained by CWT evaluated, indicating the effectiveness of the identification of discrimination and deterioration

degree of the damage factor of the wire rope.

1. #5

VA Y r—7 ORI E LT, Bt a
W IR IR SRS L A BIEE T ORIE 21T > T
L. UL, TAYa—7 13O SIRRAE 72 o THERL
INTWDH7=, BENNSIWGEHEIEIVA Yr—T7%
T DA b7 v RENCHAET DIRBBRIZ L - C,
HEDORBBEROFEITH L RoTWD. £z, U
A Y r—7OERBEERTH 5 FEWT T, 741
Yo — 7RI DI DI TR & ORI A 5
AU 2 NSRRI D 2 FEE O FRMBEWT HAFAET D73,
MRt OB TITOILBUTOFIETIE, FMNBEN
RO BRI OFENE BT D Z LR L V. ZDT
W, AR TIIMRE P HE—-TIERL, FEe
Y EMAEOEEEY VU TIT L DANER E NERD
TR OB HIBIZ1T 5 . e IO R
DFNNBIZIREZFT 5720, VA Yr—7RKEIZ
BENFIET 256, BEEXRET L2 ENAETH
L. ZHLED, SN E NE O FERMEET OHRIER & L
TERE RN,

F77, BEBEEMHO LN TV D E—FROR R
FIF—2 O HAMEZR R L, BE R R OTH 21T
) FETIEIA Y u— 7 OBREEROHFIHLES
DREZEITH ZEDNRETHSH. 2T, AT
BEREOY Y L0 5L NZRRYIT — & O B BIR
WWHEHEBL, ety v 7 EHWET A Yr—T0DHE
BRRE Y AT M K D BERAERICIB TR S 1L
TE B Y = —7 Ly N (CWT : Continuous

Wavelet Transform) & F %4y 73 #7 (PCA : Principal
Component Analysis) #1795 Z & THREEZAIL L, £
WHEEDOFIED—D>ThH D —F NP R— b7 Z—
~ > (K-SVM : Kernel Support Vector Machine) 2 & %
DHEEITH ZET, UA Y u—T70REHMEN &
MM FELE LCoRREAmE L. 2T,

CWT (2 &> TRBEGHT LIERHR LD VA Y —T
DA KT > RE Y FIZH O TEMEE & RE L

Rz L7z b oL CWT THE LAV IRV A
BRI A D TR A i L 72 b O THEBGEE 2170,
U A v —F ORGEKR OHFIRLHLES DFE~D
Aotz R,

2. SVM Z - &5

SVM Z i &8 25 72 ORI & L CHRiEE DY
HEAT 5. TR0 TIHEERER TH LN - E
BT — 4 h))HIEF XY — 2 i L, FHAEMBR
a2 O TR EOHMN 21T - 73, IEL < HBIT 5
TEIEEE Lo Tn. TR A Yo — TG R i
KTHDZLENBIET —FNEL D) A R G T
WHZEBNFRRD—2EEZ BID. £ 2T, Wik (R
M) o Z&iE LoD, BRSO 5175 2 &0
TE5 CWT Z VW THREORHMEDOHE 21T 5. h(x)
DY —Tx2—T L byl LD CWT i (1) &
D,

X = (Wyh)(b,a) =2 |- [ (55) - hdx (1)

1 AR - Be(f2) - k5% 2« AORBRL - 5750 - RSbk 3« AL - 8 - K5t

225



SHTEE BAKRFEIFEE

ZIZTC, Xt e (AW 1,/ mm]) Xd (i [mm])
DOFERESD. ARELNTERIIA NIV RE YT
T 5 54 [mm] (FEOEREENBRE L7z 54 X 1800 D
1TH & UGS O AR R E T E RWGEEICEWILEME
EERDT-DITENEEEA NI RE YT O 4 {5FETIA
F72 216 X 1800 DATANAERC LTz, Z o7 —Z Xk
P L > TEERZENE LT TW AT, FREETTHZ
TTF—Z Db Z4T->7-. ZDOFFDITHITIL SVM
ERWT2 7 FAGREETDHIEDRHE LD, JE
BOEH ¢ % PCA &AWV CTRITTEME 21TV, K-SVM
WL DO EDEH AT 7.

PCA Z IRTARIBUCHE AT 2358108, jXAkot (G1Tk
5) OEMATHN W BT 5. 2k, o7
AR7 MV x L k IRTCOFHEE 3 ZERIZ 5B T &
5. 2O k WITOFREE Y ZEMITICD ¢ IRITDFezE
1L D HIILHME.

X = [xl,xz,"',xc],x € R]
LxW, W x RI*k (2)
z= [ZI’ZZl"'iZk]’Z € Rk

WMIETT N XD 0FEITER THEET D720, HiE
NI R ETH D, £ T, ﬁ~%w%ﬁ%ﬁof
AT 228 % i@ IR T D FFIZE R & FRIE 2 N AR ZE
BT, FFHZ WL17~V/ﬂWkkﬁéi9k&
VR ZRET H 2 & THEEIT O FikE W, AE,

T — VBT T T VKR E (RBF) B — V%
-,

3. SVMIZ X B0y kks 1

RtV CELONET =X IZiEe - =2—T 1
v hELTPaul D/NT A—HX 8§ &L, Kt
YT BT — #1213 Mexican Hat Z{# ] L C CWT
DT &4To 7=, F1=, 2D 3T K-SVM OfiEhr
AT O HAIIENENO® Y OEEEE 1 Rt E T
KL, flAafbEEITOHRE P EFEE YT
ENEI L AR, 2 IRICICTH 2 & CTReEE & L
7o AW TIL CWT T DAL G RO E Bk %
ARZUREYyTFOES (54 [mm]) IZRELHD
CARTURE Yy FOAED 216 [mm] F TRFZH
D % T JE B E AR 7T K 2 HE I 21T 9 .
7 VIR IER & 1, BEEFTE 0 L Ltbo

PAER L=, 8187 ~UiX BAR O L= 1B1E M PT
MBHEIE 30[mm]ERA > hEL, 3 240 RA Vb
VERR LTz, SN HIENT CORDRERE R L HBIE T

ALK 1~3 IR,

FiiEES TIRE

W Label(/+3

0

1 101 201 301 401 501 601 701 801 901 1001 110112011301 1401 1501 16011701

Damage Determination Result

Feed Distance [mm]

Figurel. Damage determination label of external breakage
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Figure2. Damage determination result of external breakage
(magnetic & optical No.6 PCA-1, Frequency1~216[1/mm])
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Figure3. Damage determination result of external breakage
(magnetic & optical No.6 PCA-1, Frequencyl~54[1/mm])
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