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Abstract ;

As a new non-stationary signal processing method, the intrinsic time-scale decomposition (ITD) method

can be used to decompose a complex non-stationary signal into several proper rotation components ( PRCs) , but there exist

serious end effects in some PRCs. Here, 5 end effect-mitigation methods to deal with end effects were proposed including

adaptive, AR prediction extending method, mirror extrema extending, polynomial fitting extending method and anti-

symmetric period extension method. The end effect-restrained results with 5 methods were compared with numerical

simulations. The best one was applied to analyze simulated signals and bearing fault vibration signals, the results showed

that the proposed method can be used to solve the end effect problems effectively and to extract fault features of mechanical

equipments better.

Key words: intrinsic time-scale decomposition (ITD) ; end effect; extension; fault diagnosis

R AU FE, B o8 1)l 7R 1A 55 2 TR AP b A R
PohE 58 RO ARk AR PR R AR, Hos i TR 5l
(R e S b, Q] b A R AR P AR IR SIS S, —
A RS AR B T s =z —

Frei 22 3 T —Blopr AR L kAR P Ra (5 5 b 5t
J5—— A B[] RO 4y fi# 1 (Intrinsic time-scale
decomposition, 1TD) , F41% 77 1 b I T AE W) B 2445 5
AhRRrh, WU T BRAR R ROCR . TTD A3 AT LA E 3 B
MR S AR5 5 o0 s T B AT S92 by B S [
A Jie%% /7 & ( Proper Rotation Component, PRC) Fl—>
AT, SR IG FRIE— 2SR AT PRC ) Bk P L

HEWH . ERARPIEHE S ( 51075009) 5 L AT AA HiFR B Btk
(2011D005015000006 ) ;L ¢ 2 Z RHIF14 (KM201310005013 ) 5 b 50111
JR R ROF R R NA T B R IR DV R E R AR 4

Wk FH: 2012 -10 -23 & ch i) B J#:2013 - 03 - 17

S KN B R, 1975 4R

il g I RC R VS G Rk DI R T (3
TGRSR A A RS
T AT R, B T AN IR

TE ITD J5 35 B R R v, 23 Ak T A+ 1) 11 A g e
Oy R AL B A 2 A R E R L AR
Z N ITD J5iE B O o AR SO He a3 B 1 T & 3
FEAR 712 (CEE N OB ILE i BT AR B I8 3 5
5 BB Tk 2 I A ST 3 Tk RS X A o UTE 4
15 1 TTD 1 SN A il w5, LA 355 4 o
(E S INFCA PR AR, 5 2T A MR VE BET7 1
T HE S S 540 ) TTD 1 00, iR 22 /e e
Ja Kz TR S bR AE 5 1 0, Bk 12T A

1 ITD FFiERHiB A



166 & s 5 &

2014 4E45 33 %

1.1 ITD ikt EARIE

WG S X, h—LEEBES, [, k=1,
2, MR X, P JR M R 5 08 O 1 B 221, 7 ik
WX 7 =00 LN X, LR T, —
ITD 7Rt 59 X, or M o B4 o i L, A e %
Sy H, BT

X, =LX, +(1 -L)X, =L, +H, (1)

KL, L = LX, AFL 55, RS Y Ja A G
WY s H, = (1 - L)X, N WA e o, 3R 55 h i
JE AR E AR A

AT L, 4 X, 1 L, 235036 X (o) B L(,) %
L)FH, 1E[0,7, ] BA®E X, 7E[0,7,,, ] BEAEX,
TESE SRR A A [ 7, 7y, ] b RTS8 S IX ] X,
()53 BELR PSRRI 1~ L.

LX, =Lk+(M)(X, - X,) (2)

kvl T Ak

Ly, = a[X + (M)(an _Xk)]+

Teea = Tk
(1 -a)X,, (3)
{rh, aﬁﬁ??”ﬁﬂi&eﬁl@ﬁ%@ﬁ%@fﬁﬁ@éﬁﬁéﬁﬁi,
ae [0, 1], H B « =0. 5% W, [& 4 e W1
H, 7y

HX, = (1 -L)X, =H =X, -1, (4)
XAEELA R I R R R i L, R TR
TEA IR AR R Z 1] B B, SR I T 2% AR fEL A 2 1)
BN S oy, BRIV LA {5 5 A RO o
A e KRR YO R T 0 R AR
SEHE L ER SRR, W] LIS B R A e
ori, BRI — A IR AT . X RUR (S S
X, o3 A A e BIMERAS [ A3 B v [ A e e ot

RS — AR AR AR

X, =HX, +ILX, = HX, + (H+L)LX, =

(H Pz_:L"+L”)X, (5)

o HL'X, S5 (k + 1) J2 A S o i, LX, S22l
14 S A I ) B (AT Bk
1.2 ITD ARy R
WA EfE Y
x(t) = (1 +0.5cos(2m7 x 5¢) )cos(2m x 100z +
1.5sin(27 x 7t) ) + 0. 5sin(27 x 30¢) (6)

A SRR 2 i — IR - )
ToRAIERR R AR S R e 1R .

ZAF S 1 1TD 3 fig 25 R A& 2 s i T A]
AT 5« (o) o3 i 2 A VA g &% o i (id
PRCI ~PRC2) fl—/~ ¥ 0r (ic 8 L), e PRCI
FIPRC2 R, 43 R NG5 5 b A IR R — 8 45

2|1

“_?r ‘ ” ‘v W V

202

RN R RSO e ¥ 3]

Fig. 1 The Waveform of simulated signal
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Fig.3 ITD decomposed results of simulated signal
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Fig.4 ITD decomposed results of simulated signal
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Fig. 6 ITD decomposed results of simulated signal
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