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Abstract Zero-phasing of wavelet is essential to improve the quality of stack profile and enhance
the resolution of seismic data in seismic data processing. Conventional phase correction method
estimates the phase of borehole-side seismic trace according to logging synthetic records and
applies constant phase correction to the entire profile. The method has low precision as the non-
stationary phase is not taken into consideration. Phase attribute varying with time and space can
be estimated based on the criterion of local kurtosis maximization or local similarity maximization
with the envelope, but these methods are restricted by the limitation of their criterion. Aiming to
solve these problems, we proposed a new well constrained non-stationary phase correction
method based on the local seismic attribute and local plane-wave model. The proposed method is
more precise than conventional method. Experimental results with synthetic and field data show
that the proposed method can effectively improve the quality of stack profile and enhance the
resolution of seismic data after zero-phasing.
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Fig. 1

phase correction

Workflow of well constrained non-stationary
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Fig. 2 1-D synthetic data
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Fig. 3 Phase correction on 1-D synthetic data

(a) Local kurtosis maximization method; (b) Local similarity maximization method with the envelope; (c¢) Local similarity maximization method

with well logging; (d) Difference between true phase and phase estimated by these three methods (—: true phase angle; * : local similarity

maximization method with well logging; o: local similarity maximization method with the envelope; =+ : Local kurtosis maximization method).
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Fig. 4 2-D hollow model
(a) Interval velocity field and the well position (as shown in the vertical line) ; (b) Convolution model;
() Convolution model after phase shift; (d) Local slope field estimated by PWD.
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Fig. 5 One trace after phase correction

(a) The trace near the well; (b) Reference trace; (c¢) Phase angle estimated by local similarity method;

(d) Result after non-stationary phase correction.
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Fig. 6 Phase correction on 2-D hollow model

(a) Phase estimated by direct interpolation; (b) Phase estimated by plane-wave prediction method; (c¢) Phase correction using phase in

Fig. 6a; (d) Phase correction using phase in Fig. 6b; (e) The entire profile and the trace at CDP=100 after phase correction by direct

interpolation method; (f) The entire profile and the trace at CDP=100 after phase correction by plane-wave prediction method.
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Fig. 7 2-D real data
(a) Original stack profile; (b) Local slope field estimated by PWD.
2 0.54
g,
= T a
] (a)
< -0.54
-1 T T T T T T
o
E 0.5
= (b)
g i
g 0
0.5 T T T T T
~ 50 4
3
2 o ©
=
.50
T T T T T T
1_
2 0.5
=
e 04 (d)
g
-0.541
0.5 i 15 2 2.5 3

t/s

K8 k5B AL AR IE
() JF 55 b FRTE 5 (b) BEAUGE 5 (o) 3 F Ry AR LA BN A AR G2 A8 5 (D ARFR S AR GLIR IE Z )5 i 25 2R
Fig. 8 Phase correction on the trace near the well
(a) Seismic trace near the well; (b) Reference model; (c¢) Phase angle estimated
by local similarity method; (d) Result after non-stationary phase correction.
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Fig. 9 Phase correction on 2-D real dataset

(a) Local phase estimated by plane-wave prediction method; (b) Results after

non-stationary phase correction; (c¢) Zoom-in of Fig. 7a; (d) Zoom-in of Fig. 9b
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W R T H AL Madagascar i J & A 51 (http: //
www. ahay. org/wiki/Main_Page).
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