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2D FT seismic example (1)

f s = 1000 samples / sec

Phase Velocity? 

24 receivers each with 25m spacing

Time shift 15 ms/trace
Seismogram total length 1sec

Sampling period 0.001 sec

Narrow band signal’s frequency 12 Hz

15 ms/trace * 23 trace = 345 ms = 0.345 sec

12 Hz 12 cycles / sec * 0.345 s = 4.14 cycles

25m spacing 25m* 23 = 575 m = 0.575 km

1
λ =

4.14 cycles
0.575 km

= 7.2 cycles /km k =
2π
λ
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2D FT seismic example (2)

f s = 1000 samples / sec

24 receivers each with 25m spacing

Time Shift 15 ms/trace

Seismogram Total Length 1sec

Sampling period 0.001 sec

Narrow band signal’s frequency 12 Hz

15 ms/trace

15 ms/trace

15 ms/trace

1sec

25m 25m

24 receivers
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2D FT seismic example (3)

Trace #1

Trace #2

Trace #3

Time Shift 15 ms/trace
Seismogram Total Length 1sec

 12 cycles/sec → frequency 12 Hz

 1 2 3 4 5 6 7 8 9 10 11 12
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2D FT seismic example (4)

15 ms/trace * 23 trace = 345 ms = 0.345 sec

12 cycles / sec * 0.345 s = 4.14 cycles

25m* 23
= 575 m
= 0.575 km 1

λ =
4.14 cycles
0.575 km

= 7.2 cycles /km

k =
2π
λ

= 45.216

Phase Velocity

Δ x
Δ t

=
0.575 km
0.345 sec

= 1.67 km / sec

Δ x

= Δ t
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2D FT seismic example (4)

w = pi * 2.0 * 12.0; % 2 pi f
delta = 0.001; % T_s
ss = -0.015; % time delay between adjacent traces
Y = [];
time = (0:delta:1.0); % 1 sec period by T_s
m = length(time);
for i=1:24

s = ss*(i-1);
x = w*(time - s);
y = cos(x);
Y = [Y y'];

end;

Z=fft2(Y);
mag_Z = abs(Z);
ang_Z = angle(Z);
[r c] = size(Y);
tx = 1:r;
ty = 1:c;
mesh(ty, tx, mag_Z)

time

distance 25 m/trace

1 ms/sam ple
1000 sam ples

24 traces
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Spatial & Temporal Frequencies (1)

time

distance 25 m/trace

1 ms/sam ple

1000 sam ples

24 traces

temporal  frequen cy

spatial frequency

1000 

24 ω̂ = ω
f s

kω̂ = 2π k
N

ω = ω̂ f s = 2π k
N f s

ω = 2π f s( kN )= ( 2πT s )( kN )

2D FFT



F-K Analysis (1A) 9 Young Won Lim
1/1/13

Spatial & Temporal Frequencies (1)

0 +
f s
2

+ f s−
f s
2

+∞−∞

0 +π−π

Normalized Radian Frequency

Linear Frequency

0 +
f s
2

+ f s−
f s
2

+∞−∞

f
(Hz)

ω̂
(rad / sample )

0 +π−π

f s0 1
4 f s

2
4 f s

3
4 f s

f s

0 1
4 f s

2
4 f s

f s

−1
4 f s−2

4 f s

f
(Hz)

ω̂
(rad / sample )

fftshift
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Spatial & Temporal Frequencies (2)

temporal  frequen cy

spatial frequency

( 2πT s ) 1M

( 2πDs ) 1N

( 2πT s )M−1
M

( 2πDs ) N−1
N
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2D FT seismic example (5)
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%%-----------------------------------------------------------------------------
%% Purpose:
%%
%% Plot F-k filter
%%
%% Discussion:
%%
%%
%% Licensing:
%%
%% This code is distributed under the GNU LGPL license.
%%
%% 2012.09.22
%%
%% Author:
%%
%% Young Won Lim
%%
%% Parameters:
%%
%%-----------------------------------------------------------------------------
w = pi * 2.0 * 12.0; % 2 pi f
delta = 0.02; % T_s
ss = -0.015; % time delay between adjacent traces
Y = [];
time = (0:delta:1.0); % 1 sec period by T_s
m = length(time);
for i=1:24
s = ss*(i-1);
x = w*(time - s);
y = cos(x);
Y = [Y y'];
end;
Z=fft2(Y);
mag_Z = abs(Z);
ang_Z = angle(Z);
[r c] = size(Y);
tx = 1:r;
ty = 1:c;
mesh(ty, tx, mag_Z)

k =
2π
λ

ω =
2π
T s
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2D FT seismic example (6)
%%-----------------------------------------------------------------------------
%% Purpose:
%%
%% Plot F-k filter
%%
%% Discussion:
%%
%%
%% Licensing:
%%
%% This code is distributed under the GNU LGPL license.
%%
%% 2012.09.22
%%
%% Author:
%%
%% Young Won Lim
%%
%% Parameters:
%%
%%-----------------------------------------------------------------------------
w = pi * 2.0 * 12.0; % 2 pi f
delta = 0.02; % T_s
ss = -0.015; % time delay between adjacent traces
Y = [];
time = (0:delta:1.0); % 1 sec period by T_s
m = length(time);
for i=1:24
s = ss*(i-1);
x = w*(time - s);
y = cos(x);
Y = [Y y'];
end;
Z=fft2(Y);
mag_Z = abs(Z);
ang_Z = angle(Z);
[r c] = size(Y);
tx = 1:r;
ty = 1:c;
mesh(ty, tx, mag_Z)
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