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Section 4.2.3: Frequency filtering via DFT
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C++ code 4.2.3.4: Generation of noisy sinusoidal signal = GITLAB

2 |VectorXd signalgen () {
3 const int N = 64;
4 const ArrayXd t = ArrayXd:: LinSpaced(N, 0, N);
5 const VectorXd x = ((2xM_PI/Nxt).sin() + (14xM_PI/Nxt).sin()).matrix();
6 return x + VectorXd ::Random(N) ;
7
}
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@ — 6”(’7'k) [ -4+ 4.2.3.7: DFT- f filtering = GITLAB
( (_W >; — [ W: &7 ¢ ] ) B C++11-code 4.2.3.7: based frequency filtering =* G
void freqfilter (const VectorXd &y, |nt k VectorXd &low, VectorXd &high) {
const VectorXd ::Index n = y.size();
if (n%2 1= 0) ’H?/“ﬂﬁ/?&(&(

throw std ::runtime_error ("Even vector length required!");
const VectorXd::Index m = y.size() / 2;

Ce] ~7 [ Z()(Z//D/)e/ Ja&on;( 2]

Eigen::FFT<double> fft; // DFT helper object
VectorXcd ¢ = fft.fwd(y); // Perform DFT of input vector
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1" VectorXcd clow = c;
12 // Set high frequency coefficients to zero, Fig. 125

w | for (int j =—k; j <= +k; ++j) clow(m + j) = O; = (,Ow'deff
14 // (Complementary) vector of high frequency coefficients
15 VectorXcd chigh = ¢ — clow; > h(g/p}pagg
. 16
Lew frequencies 17 // Recover filtered time-domain signals
18 low = fft.inv(clow).real();
19 high = fft.inv(chigh).real();
20
}
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