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Comparison of Convolutional Differentiator Method and the
Pseudo-spectral Method Used in Seismic Wave Simulation

LIU Hong-yan, CHEN Yu-kun, LIU Fang

(Earthquake Administration of Tianjin Municipality, Tianjin 300201,China)

Abstract: This study employed the convolutional differentiator seismic simulation method con-
structed using Forsyte polynomials to simulate the seismic wave propagation in a complex hetero-
geneous media and compared the simulation results to those obtained from the pseudo-spectral
method.By comparing the computational time of the pseudo-spectral and convolutional differentia-
tor methods,it was found that the computing time of the convolutional differentiator method is
always less than that of pseudo-spectral method when the same computing environment is
employed.Consequently, the convolutional differentiator seismic simulation method has an advan-
tage in this regard.By comparing the snapshots obtained using the above mentioned methods, it
was found that the dispersion of the snapshots by the convolutional differentiator is similar to that
obtained by the pseudo-spectral method, which constituted another advantage for the convolution-
al differentiator method for seismic wave numerical simulation.Overall, the convolutional differen-
tiator method is a viable alternative for seismic wave propagation simulation.
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Table 1 Parameters of large-angle dipping interface model
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Fig.2 Diagram of large-angle dipping interface model
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large-angle dipping surface model

K3 MUtk B, Rl LA . )2 A o s 22
S ARl el BHL T 22 S AR O L S S5O 2 B i 2 ]
BT AR SR H Ao B A RO RE Y. RIAE L AR
Jit b el T U AR A N A A 2R CBI 3 2 0 AN
ORNERI N8l i 8 v SN RV SEL PSR ¥id

PRAR, P92 50 A R O DR IR, I RN D AE S AR
J5 Il 2 B AT O I 1Y 22 5 R SR — 35 50 ) J A
oo AE Y30k 3 ek 7 1A, E L AT LA B Y A B
RN R ACIR AR P57 L S | L N A
e Pl S S W AR A O IR T I R S Pk
S LA e P NGBS S B e A R 5
S T ARV B B ) B 2 LT T A . R T E
W D BEAT DL B, 3 R AR OO, S AR A 2,
S N 4 R B E) h 2k bnT DL & B, 7 A A TR
23 [0 20 B0 I, R BRI 43 B3 ks 1 T I 2 1 gl b
TR L 3R R T OIS R — A R A TR AR
T B 1 —Fh R R AR

200n .
----- 0h it v
1607 PR > 5 Tk I

1209

B /s

807

40

\; T T T T 1
0 100 200 300 400 500

B4 ABRESFTHEHEET I
Fig.4 Time-consuming comparison of calculating
by the convolution differentiator method and

pseudo-spectral method
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