C++ code 4.5.12: Fast discrete periodic convolution implemented by FFT-based DFT of
length N = 2¢
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Eigen ::VectorXd pconv_fast(const Eigen::VectorXd &p, const Eigen::VectorXd &x) {
const int n = x.size();
assert(n == p.size());
Eigen :: VectorXd z = Eigen::VectorXd::Zero(n);

// TODO: (4-5.b) Compute the discrete periodic convolution of p with x
// in an efficient manner.
// START

// N >= 2+n 1is required to avoid overlap in periodic padding
int N = 1;
while (N < 2 « n) {
N = 2;
}

// Periodic padding of vector p

Eigen ::VectorXd pt{Eigen::VectorXd::Zero(N)};

pt.head(n) = p;

pt.tail(n) = p;

// Zero padding of vector x

Eigen :: VectorXd xt{Eigen::VectorXd::Zero(N)};

xt.head(n) = x;

// Periodic convolution of length N=2! realized by FFT
Eigen::FFT fft;

z = (fft.inv(((fft.fwd(pt)).cwiseProduct(fft.fwd(xt))))).real().head(n);

// END
return z;

}

Get it on @ GitLab (discreteconvolution.hpp).



https://gitlab.math.ethz.ch/NumCSE/NumCSE/tree/master/Assignments/PolishedCodes/Filtering//solution/discreteconvolution.hpp

