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De-noising seismic data with pre-stack nonlocal means method
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Abstract: The nonlocal means method has good denoising performance, but its application is newly developing in
seismic data processing. The method, using the structural redundancy of data, taking the small window with local
structure and neighborhood as unit, conducts weighted arithmetic by using local structural similarity to enhance
effective signals and to depress random noises. Aiming at huge amount of pre-stack seismic data, strong
background noise and simple local structure, the original nonlocal means method filters each point, conducts
weighted calculation after calculating the weight coefficient of all points within data. Because of short points such
as huge computation volume and poor adaptability to strong noise background, the original nonlocal means method
has been improved. Three modifications have been proposed for the nonlocal means algorithm. Firstly, the scan
windows are divided with velocity spectrum; then, pre-selection of similar set is based on singular value
decomposition in gradient domain; lastly, selection of self-adaptive filtering parameter is based on the scale of
similar set. De-noising results for the test data demonstrate that the method can effectively depress the random

noise of seismic data.
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Fig.2 The method for selection of scan windows
2.2 MooA
(7]
CMP e(@) =M@+, ()
AVO —mi
s__¢€ mm(?) ©)
max(e) —min(e)
e e
/4 z s
Nx2 D z
D=[vwO) ,vw@) . vw@E), ) _ .
vy =uxr’ [7-8]
v () =220 Wiy v
Ox oy
NxN > Nx2 V 2.3

A >A, <0 [5-10] h NLMF



- 90 - W MR R % 42 %

h A «
dmax
p
o o
. D(i,j
i) = exp(- 20
dmax
®)
A« P
dmax
num
win p 4 RAMER
p = num/win @) 3
FX (RNA)
h=7\.~pa-1/dmax (8)
Trace Trace

10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100

Time/s

(@) (b)

Trace Trace
10 20 30 40 50 60 70 80 90 100 10 20 30 40 50 60 70 80 90 100
0

Time/s

(©) (@
a— N LA =2 BEARIC S b—INBEYLE 5 AL
e RERF HEBR RIBCR ;. d—F XTI SRS RS BYRCR I

3
Fig.3 Effect of nonlocal filtering of model data
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Fig. 4 The result of NMLF on actual seismic data
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