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Abstract: The recent research aim of seismic trace interpolation is to effectively interpolate the data with spatial aliasing.
Among various interpolation methods, the Matching Pursuit interpolation, that finds the proper combination of basis
functions which can best recover traces, has been developed. However, this method cannot interpolate aliased data. Thus,
the multi-component Matching Pursuit interpolation and moveout correction method have been proposed for interpolation
of spatially aliased data. It is difficult to apply the multi-component Matching Pursuit interpolation to interpolating the
OBC (Ocean Bottom Cable) data which is the multi-component data obtained at the ocean bottom because the isolation
of P wave component is required in advance. Thus, in this study, we dealt with an effective single-component matching
Pursuit interpolation method in OBC data where P-wave and S-wave are mixed and spatial aliasing is present. To do
this, we proposed the Ricker wavelet based single-component Matching Pursuit interpolation workflow with moveout-
correction and systematically investigated its effectiveness. In this workflow, the spatial aliasing problem is solved by
applying constant value moveout correction to the data before the interpolation is performed. After finishing the
interpolation, the inverse moveout correction is applied to the interpolated data using the same constant velocity. Through
the application of our workflow to the synthetic OBC seismic data, we verified the effectiveness of the proposed
workflow. In addition, we showed that the interpolation of field OBC data with severe spatial aliasing was successfully

performed using our workflow.
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Fig. 2. Multi-layered velocity model used for testing of Matching
Pursuit interpolation.

Table 1. Parameters used in numerical modeling with the velocity
model shown in Fig. 2.

Parameters Value

lx=0m/z=5m)
Ricker wavelet (fuin = 30 Hz)

Number of shot
Source wavelet

Number of receivers 320 EA
Receiver depth 501 m
Receiver interval 125 m
Sampling interval 2 ms
Recording time 1.8 sec
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Fig. 3. Common shot gathers of pressure component obtained at the
sea bottom. Receiver intervals of (a) and (b) are 12.5 m and 25 m,
respectively. The red lines indicate Nyquist wavenumber.
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Fig. 4. Result of Ricker wavelet based Matching Pursuit
interpolation for fairly spatial aliased data. (a) is the interpolation
result and (b) is the difference between input data and (a). (c) and
(d) are their f*k spectrums, respectively. The red lines indicate
Nyquist wavenumber.
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Fig. 5. Ray-path of reflection event for two-layer model and its
travel-time curve.

ol gt A7kt BAC] 79, B F55 7 (common
midpoint, CMP) &% 4] A¥}e] A2)4dS ddsh= 40
FE AREo] &Hkof 7|23 o HE AEe HEgsk Albo]
ottt s F7HA dElod& A7) flsl ARg-st
= Aol Aol wabeke] AARE E0)7] $l3 SRR
ARE-EISL THA] & AJZRRE BAS 7] wEel] HEs S
B} BQakA] 9L stretch &7 B3 v#EEkA] ol
webA ehEshA @ HEe BE davh I ¥ Hd(far

¢

=
& A 5 = Hfz A olgshd A7} Y g A
Al

X le OLE]O]' TAE
L3t F=Foz Yird = .
Robertsson et al. (2008)2} Kamil et al. (2014) THES] &
]_ 2~

Egy 25 tiajr 247 }BEL?:}‘T% o]-&& WAt 7=}
&3l 7|9kl Matching Pursuit WAF 7ol Al7k=F 248
A-g3to] I Lol v‘f— & sk Wit 7S e
gk v} Aok, 53] oS o8-8k Aole oE AR ol

o] A&

o YAt wake] pat iRt 7158 YREEHE B4
3te] F7HA Lol EAE Huh E9Fo = 3
OBC &} 7-5-olli= puts} Suprh EAle7] wiiel %83
7] o]t}
webs pakel Subrt ExskE OBC BAF ARl thefr =
1M dEjod #AIE sidste o E g7 a4y 7nk
o] LA E matchmg Purusuit WA 71l A7k} R4S 4
&sh= WHE A8ske AYSFEE Fig 654 o] 7433k
284S gRlal Btk AR BAS FEl oA 3 &
glopdol A7t Fig. 3(b)°] Ak=ol sl Widke e o=
Fig. 7(a)¢} 2t} A7k BA4S A48 o A8d s
M deElod S esiaT)7] St miE ] HASE
7 =L 42l 1600 misE AT 2ol 2

0 o

ﬂm

12 ol

Wavelet basis function

¥

input: seismic data

¥

Discretize basis function
at trace location of input

¥

Apply moveout correction to input

Normalize basis function vectors by its energy

|

Compute the inner products of
input and normalized basis function vector

Find the parameters of
Basis function best fit to the input; data

No

input;. ;= input;- basis function;
output;, = output;+ basis function,

Energy of input;
Energy of original input

< error

Apply inverse moveout correction to output

output: interpolated
seismic data

Fig. 6. Flow chart of wavelet based Matching Pursuit interpolation method with moveout correction.
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Fig. 7. Result of Ricker wavelet based Matching Pursuit interpolation using moveout correction for fairly spatial aliasing existing case shown
in Fig. 4(b). (a) is #-x domain data after applying moveout correction and (b) is its inverse moveout corrected result after interpolation. (d)
and (e) are their f-k spectrums, respectively. (c) and (f) show the difference between interpolation result and original 12.5 m interval data.
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spectrum, high older aliasing is presented clearly.
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Fig. 10. Result of Ricker wavelet based Matching Pursuit
interpolation using moveout correction for high order spatial
aliasing existing case (Fig. 9a, 9b). (a) and (b) are their inverse
moveout correction results after interpolation. (b) and (d) show the
differences between interpolation result and original 25 m interval
data.
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Fig. 11. Result of Ricker wavelet based Matching Pursuit
interpolation using moveout correction for the 25 m spacing OBC
data which has spatial aliasing. In order to remove aliasing, we
interpolate input data to 3.125 m. (a) and (b) show that spatial
aliasing is clearly disappeared.
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