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Abstract P- to S-wave velocity ratio estimation as well as PP- and PS-waves matching in time or
depth domain are the basic procedures for the imaging, inversion, and interpretation of multi-
component seismic data. Based on Dynamic Time Warping (DTW), we propose a three-step
dynamic image warping algorithm which can be used to match PS- to PP-waves directly in time or

depth domain of post-stack sections. With the second order symmetrical dynamic programming

BEWAB ki REEARIN 55 2% & BU¥T 4 (52013093) » [ 2 8 FEAR B 78 4 Ji 112 (863 113D PR (2013AA064201) FI I K [ SR B2 2 4
T H (41574126,41425017) %5 Bfy.
FE—EEEN HIL . L1990 R4 . op [EIRL A B R0 DT BT L S8 L F 8 A L T D5 160 S 2 ) ik AR G 3 BE A AL
E-mail ;jlangxuezhen(@mail. gyig. ac. cn

*BWAIEE MR T EIER, TENFL - BHESORKPTE. E-mail:lujun615@163. com



30 #

B R THHARBERR PP 5 PS I 2 HAE AL 1107

method, we first compute the total alignment errors of the double-way travel time or one-way
depth for PP- and PS-waves. The warping window on total alignment errors is calculated with the
maximum and minimum of the P- to S-wave velocity ratio to constrain the searching zone. We
then search the optimal path within the warping window by using the recursive backtracking
method. A maximum correlation coefficient criterion is applied to determine the best warping
path. We finally calculate time- or depth-shifts between PP- and PS- images and match PS to PP
post-stack section with the best shifts or the P- to S-wave velocity ratio calculated from the
shifts.

results show that our method is effective and accurate in matching the PP- and PS- events, and

Our method is tested by using synthetic and field data from Xin Chang oil field. The

could be further applied to the seismic data with low signal-to-noise ratio or weak similarity in

different components.

Keywords

Multi-component seismic data; Dynamic time warping; P- to S-wave velocity ratio;

Matching; Maximum correlation coefficient
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Fig. 1

One trace of post-stack PP and PS record

(a) The left is extracted from post-stack PP record. the right corresponding to the left is extracted from post-stack PS record, 7 (tpp) »

72 (tpp) are differences between PP and PS double-way travel time reflected from the same interface; (b) The phase spectrum (the up) and

amplitude spectrum (the down) of PS.
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(©)

(a) Sakoe-Chiba Band 2L % L) A 5 N AR 2 RFLUAIE s (b) Ttakura Parallelogram 28 ¥ % DA K A5 65 P9 Y
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(a) Sakoe-Chiba Band warping window and the total alignment errors; (b) Itakura Parallelogram warping

window and the total alignment errors; (¢) Warping window calculate by our method, the total alignment errors

extracted from Fig. 2b with P-to S wave velocity ratio limits from 1. 414 to 2. 5.

black line stands for the boundary of

warping window; red line stands for the boundary of pathological element zone
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(a) PP (left) and warped PS waves (right) warped by our method; (b) is the phase spectrum (the up)

and amplitude spectrum (the down) of warped PS
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(a) Post-stack PP- and (b) warped PS- record warped by our method without White Gaussian Noise;

and (c¢) post-stack PP- and (d) warped PS- record warped by our method with White Gaussian Noise
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