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Abstract: Based on the intrinsic time-scale decomposition (ITD )algorithm, the paper compares the processing
results of the quadratic fitting method and the EMD algorithm for artificial synthetic seismic waves, and proves
that the ITD algorithm has a good correction effect on the baseline correction of the strong motion acceleration
record data. Furthermore, the ITD algorithm was used to process the uncorrected acceleration record of the Chi-
Chi earthquake in Taiwan and a certain strong motion array, and then the band—pass filtering was adopted for
further filtering and transformation to obtain the corrected acceleration, Fourier spectrum, and response
spectrum. Finally, the velocity and displacement are calculated by trapezoidal numerical integration. By
comparing and analyzing the calculation results of the ITD algorithm and the EMD algorithm by using the above
calculation process and strong motion analysis software, it is proved that the method of strong vibration data

processing proposed in this paper was stable and reliable, and can be used as an effective method to deal with
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the the strong vibration acceleration records in real time and quickly.

Keywords: ITD; EMD; Acceleration; The baseline correction
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Fig.1 The strong vibration data processing flow

based on ITD method
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Fig.2 The original and synthetic seismic waves

Kl 3a. 3b WK AEGVE . EMD 5k ITD 5 ITD 83k . WA A EMD 85X 7 B 1153
XTI 2b PR N T A SRR A B SRR 80 255X, Hodh 1TD Bk . RA RIS
P EE A RS IE Sk o X BTG R, ITD Jy BB REEA—F, REAfE2ZE R, 0 EMD Bk TER)
B ZIRELE R EMD Bk, BUEMZ A — (B RAE MR R ECE RN, IF B R Ry
H, EMD AR BEA IS G 3, i SRR RS S R AR
B = i B A A R s B 3b Sk



553

PR BT TTD AY5EE 00 0 s Al A B

43

G3HTEE 3¢ SR =Rl 6 G b i i Ak B
JEAFEN FFT A5, 7EEm AL B FE bR T4
WEEN . FrLATE 0.5~30 Hz AUA SO BGE RN,
SRR R AR B, B T RS F
AT HE LA IE aob X TR L AR A R
M AR

=R TSR B AL SN T W E 3d
N, RN I 2E AT TE S 2~4 s Z A, Hrh
FE 2 ~3.5 s Z[A], ITD JE A R IR A LA
— B, {UEEEA 225, 1 EMD J5 kAL A B Fh
IHET RS RIS Z R8O 1TD Bk, K
AR A LS TR EREREYLE S I, T
EMD J5 i3 45 5 22 00 o T A A B BB 1T 5 |
o

SO N IS %: N7 8 = 2T SO W B T
ITD B7EF R A A BRES LA —3, EMD
Ik BT RCR AR E

15

3 SIS H oA

A ITD 553 fEMD 553k | TS o 5
e, 0 H TR R T R A AT
JE A PN IO SR A T R LA IE AR T, o T SRiE 1TD
S SEBROR E B il s A AL BASCR , #EXT LE EMD
BE, SN T RS VA R R S A AR
HS R, N A A b RN I S A i R
D5 B S GERL A T B3 17 -

K ITD A3 Bk EMD Sk, 3T
1.2 AR R SR R A B A, EEHT
A H R TCUO79 (7 351815 BO79) . TCU116
B B116) . TCUI22( B uifUAS B122)3 4~
e S W AR AR S I S5 B ST, S2. S3 il il
SERNI =3 S R I A TR AL B, R
FHSRFRACHER A (SPA) A TS T, 188 TERI 4 7
IR A S PGA . PGV, PGD HHE45%

T T
——UNPROCESS

——UNPROCESS ¢ - — - Q-SPLINE
---Q-SPLINE i ——~EMD
wt EMD ar i —1D
—ITD i
T st
on
L 0 It ' i £
< UM : R
% \ i &
St
10+
-15 L L L L L L L -6 L L I 1 L L L
0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40
s /s s a)/s
(a) (b)
N 12 : ; :
10 ——UNPROCESS
- --Q-SPLINE
102 L
lol L
o 10°F
jg
10!
102
——UNPROCESS
103 [|-—-QSPLINE
————— EMD
1D
104 N n L " N
102 10! 10° 10! 10?
PR/ Hz JE /s
(¢) (d)

(a) I ETHEER s (D) AT SR s (o M HLME R R s ()RR S RT3 45
K3 AEDE G SRR P TR R [

Fig.3 The comparison of calculation results of seismic wave synthesized by different methods
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Fig.5 The calculation results by the methods of the ITD,the EMD and the strong earthquake analysis software
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