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Rapid method for acougtic wave-equation WTW inver sion
d crosshole sismic data

DINGJi-Ca*? ,CHANG Xu' LIU Yi-Ke' ,ZHAO We®
1 Ingtitute d Gedogy and Geophysics, Chinese Academy o Sciences , Bejing 100029 , China
2 Techndogy Research Dept , CONOOC Research Center , Bejing 100027 , China

Abgract WTW inverson is a hybrid inverdon method of wave-eguaion travedtime inverson (WT) and
waveform inverson. Wave function is used to cdculae the travdtime and its derivaive (perturbation of
travetime with regpect to velocity) in WT inverdon. Unlike traditiond ray-based travetime inverdon ,WT has
many advantages. No ray tracing or traveltime picking and no high frequency assunyption are necessary ,and a
good result can be reached while garting node isfar from red node . Gonparing with waveform inverson \WT
has low reslution. Conplementary to WT ,waveform inverson has high resolution , but eadly dicks in locd
minima when the garting nodd isfar from red nodd. $ WTW is a good hybrid inverson method. Traditiona
WTW istofirg recongruct the stooth charactersof nmode with WT inverson being primary and then recongruct
the detailed characters of nmodd with waveform inversgon being primary. But the computation time and menory
gace used for this method are twice that of WT inverson or waveform inverson. S a snplified method is used

(40474020 ,40474021)
1974
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actudly. Thet isto fird use WT dndy and then waveform inverson dndy. The disadvantage of the snrplified
method is that there is no link between the WT and the waveform inversons,and the bendit of each method
canrot be utilized to conpliment the other method during iterations. This pgper proposes a new method to
inplement WTW inverson with a conputation time and mermory gpace comparable to those of WT or waveform
inverdon. The node cadculaion of the new method shows a better convergence.

Keywords WTW inverdon ,\WT inverson ,Waveform inverdon Joint inverdon
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