
【ヒルベルト変換　Hilbert transform】
理想 Hilbert変換器 周波数応答:H(ω) = −jsgn(ω)
但し,

sgn(ω) =

{
1 (ω > 0)

−1 (ω < 0)

ここで,sgn関数の fourier変換は,

F [sgn(t)] =

∫ +∞

−∞
sgn(t)e−jωtdt =

2

jω

である. fourier変換の双対性より,F [
2

jt
] = 2πsgn(−ω) = −2πsgn(ω)となる.

※ sgn関数は奇関数
ここから,

F [
1

πt
] = −jsgn(ω)

ゆえに,インパルス応答 h(t)は,

h(t) =
1

πt

となる.
入力信号 x(t)を Hilbert変換した信号を x̂(t)とすると,

x̂(t) = Convolution[x(t),
1

πt
] =

1

π

∫ +∞

−∞

x(τ)

t− τ
dτ

Figure 1: Scilab実行結果
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Source Code 1: Scilab

////////////////////////////////

//　　　ヒルベルト変換 　　　　
//　　　Hilbert transform 　　
//　　　　　　　　　　　　　　　
//　　　　　　　　 　　　M.Tsutsui

////////////////////////////////

clear;

d size=500;//データサイズ

t=linspace(0,d size,d size);

f=10;//周波数
omega=2∗%pi∗f;//角周波数
x=cos(omega∗t);//Test Signal

//_____________フィルタ係数_Table_____________//

//次数:230

//インパルス応答 h(t)=1/πt

//下記*1を張り付け．
//_______________________________________________//

x hat=conv(x,coef,"same");//畳込み演算

subplot(2,1,1)
plot(coef);
title(’Impulse␣response’,’fontsize’,4);
xgrid();

subplot(2,1,2)
plot(x);
plot(x hat,’r’);
g=gce();
c=g.children;
c.thickness=1.5;
xgrid();
hl=legend([’Test␣Signal’;’Hilbert␣transform’]);
title(’Hilbert␣transform’,’fontsize’,4);
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*1（フィルタ係数）� �
coef=[-1.10216831e-02, -5.35235376e-08, -1.62741486e-03, 9.19962458e-07,-1.74850348e-03, -2.00519718e-06, -
1.87219781e-03, 2.34178138e-06,-2.00601700e-03, -2.73175426e-07, -2.14448814e-03, -9.34700849e-07,-2.28754302e-
03, -8.25998933e-07, -2.43947457e-03, 5.38942588e-07,-2.59837203e-03, 9.06487236e-07, -2.76513999e-03, -
4.18722090e-07,-2.93876327e-03, -1.25863103e-06, -3.12055483e-03, -1.44895154e-06,-3.31097292e-03, -6.56468906e-07,
-3.51019582e-03, -3.19115408e-07,-3.71917864e-03, -3.75253200e-07, -3.93814423e-03, -6.02714618e-07,-4.16789478e-
03, -8.79949234e-07, -4.40826484e-03, -9.97192787e-07,-4.66000529e-03, -1.21345814e-06, -4.92412882e-03, -
1.10763134e-06,-5.20173440e-03, -8.86491063e-07, -5.49382760e-03, -5.37789933e-07,-5.80096419e-03, -2.51355452e-07,
-6.12438134e-03, -1.12788254e-07,-6.46524157e-03, -7.91588657e-08, -6.82509018e-03, -3.71474113e-07,-7.20536228e-
03, -7.69769481e-07, -7.60776848e-03, -1.18010619e-06,-8.03448196e-03, -1.31197493e-06, -8.48779891e-03, -
1.23254109e-06,-8.97054257e-03, -1.10881249e-06, -9.48568815e-03, -9.72386838e-07,-1.00369103e-02, -9.04935072e-07,
-1.06283178e-02, -8.00951807e-07,-1.12647159e-02, -8.02851976e-07, -1.19518475e-02, -8.52936880e-07,-1.26964626e-
02, -9.31376277e-07, -1.35068058e-02, -9.71168104e-07,-1.43925564e-02, -9.18102067e-07, -1.53656559e-02, -
8.53576731e-07,-1.64407606e-02, -7.08713995e-07, -1.76362189e-02, -5.65139639e-07,-1.89751321e-02, -3.80211937e-07,
-2.04868223e-02, -2.04362720e-07,-2.22094356e-02, -2.73497323e-08, -2.41931993e-02, 1.76555662e-07,-2.65059794e-02,
3.17267283e-07, -2.92413743e-02, 3.98600530e-07,-3.25324754e-02, 3.29549943e-07, -3.65750919e-02, 1.94514463e-07,-
4.16694574e-02, 6.34054189e-09, -4.83007342e-02, -1.90607627e-07,-5.73067941e-02, -3.48293361e-07, -7.02705135e-02,
-4.69268207e-07,-9.05836979e-02, -4.60905853e-07, -1.27065249e-01, -3.79771652e-07,-2.12051331e-01, -2.00431727e-
07, -6.36568003e-01, 0.00000000e+00,6.36568003e-01, 2.00431727e-07, 2.12051331e-01, 3.79771652e-07,1.27065249e-
01, 4.60905853e-07, 9.05836979e-02, 4.69268207e-07,7.02705135e-02, 3.48293361e-07, 5.73067941e-02, 1.90607627e-
07,4.83007342e-02, -6.34054189e-09, 4.16694574e-02, -1.94514463e-07,3.65750919e-02, -3.29549943e-07, 3.25324754e-
02, -3.98600530e-07,2.92413743e-02, -3.17267283e-07, 2.65059794e-02, -1.76555662e-07,2.41931993e-02, 2.73497323e-
08, 2.22094356e-02, 2.04362720e-07,2.04868223e-02, 3.80211937e-07, 1.89751321e-02, 5.65139639e-07,1.76362189e-
02, 7.08713995e-07, 1.64407606e-02, 8.53576731e-07,1.53656559e-02, 9.18102067e-07, 1.43925564e-02, 9.71168104e-
07,1.35068058e-02, 9.31376277e-07, 1.26964626e-02, 8.52936880e-07,1.19518475e-02, 8.02851976e-07, 1.12647159e-
02, 8.00951807e-07,1.06283178e-02, 9.04935072e-07, 1.00369103e-02, 9.72386838e-07,9.48568815e-03, 1.10881249e-
06, 8.97054257e-03, 1.23254109e-06,8.48779891e-03, 1.31197493e-06, 8.03448196e-03, 1.18010619e-06,7.60776848e-
03, 7.69769481e-07, 7.20536228e-03, 3.71474113e-07,6.82509018e-03, 7.91588657e-08, 6.46524157e-03, 1.12788254e-
07,6.12438134e-03, 2.51355452e-07, 5.80096419e-03, 5.37789933e-07,5.49382760e-03, 8.86491063e-07, 5.20173440e-
03, 1.10763134e-06,4.92412882e-03, 1.21345814e-06, 4.66000529e-03, 9.97192787e-07,4.40826484e-03, 8.79949234e-
07, 4.16789478e-03, 6.02714618e-07,3.93814423e-03, 3.75253200e-07, 3.71917864e-03, 3.19115408e-07,3.51019582e-
03, 6.56468906e-07, 3.31097292e-03, 1.44895154e-06,3.12055483e-03, 1.25863103e-06, 2.93876327e-03, 4.18722090e-
07,2.76513999e-03, -9.06487236e-07, 2.59837203e-03, -5.38942588e-07,2.43947457e-03, 8.25998933e-07, 2.28754302e-
03, 9.34700849e-07,2.14448814e-03, 2.73175426e-07, 2.00601700e-03, -2.34178138e-06,1.87219781e-03, 2.00519718e-06,
1.74850348e-03, -9.19962458e-07,1.62741486e-03, 5.35235376e-08, 1.10216831e-02];� �
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