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DFT

C++11 code 4.2.48: Two-dimensional discrete Fourier transform == GITLAB
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template <typename Scalar>

void fft2 (Eigen::
using idx_t = Eigen::
const idx_t m = Y.rows (),
C.resize(m,n);

MatrixXcd &C, const Eigen::
MatrixXcd ::
n=Y.cols () ;

Index ;

MatrixBase<Scalar> &Y) {

Eigen :: MatrixXcd tmp(m,n);
m—1n-1 ik m—1 ik n—1 ik _
— C wl lw2 ky wl 1 w2 2 0<ki<m.0<kr<n. Eigen ::FFT<double> fft; // Helper class for DFT o
o l'kz Z Z y]l ]2 i n Z e Z f y]l ]2 ’ =" PV =12 — 10 // Transform rows of matrix Y —
'[‘ 1=02=0 J1=0 p=0 s v | for (idx_t k=0;k<m;k++) {
' _ Ty - 12 Eigen ::VectorXcd tv(Y.row(k));
2D DFI (}l) 2D DPTOf: ‘y 13 tmp.row(k) = fft.fwd(tv).transpose(); o
N 14 } I
m—1 ¢ ‘ J/ 15
(C)kl,kz Z (Fn(Y)]l ) w{,‘, 1 » C = Fm(FnYT)T = F,, YF,, (4.2.46) 16 // Transform columns of temporary matrix
- j1=0 | 17 for (idx_t k=0;k<n;k++) { E—
18 Eigen ::VectorXcd tv(tmp.col(k));
— i9 C.col(k) = fft.fwd(tv);
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. |template <typename Scalar> .
m—1n-—1 T | : : 1= = | s |void ifft2 (Eigen::MatrixXcd &, const Eigen:: MatrixBase<Scalar> &Y) { -
C Z Z .'/]1,]2 m ,]-I(Fn):,jz = Y F, CF, = ﬁFrnCFn (4.2.47) 4 using idx_t = Eigen:: MatrixXcd::Index; -
71=0 =0 /T‘ 5 const idx_t m = Y.rows () ,n=Y.cols () ; )
I . s |— fft2 (C,Y.conjugate () ); C = C.conjugate () /(mxn) ;
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Filtered image with Gassian, c=3
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C++11 code 4.2.55: DFT-based 2D discrete periodic convolution =* GITLAB

2 |// DFT based implementation of 2D periodic convolution
s |template <typename Scalar1 ,typename Scalar2,class EigenMatrix >

« |void pmconv(const Eigen::MatrixBase<Scalar1> &X, const

}

Eigen :: MatrixBase<Scalar2> &Y,
EigenMatrix &Z) {

using Comp = std::complex<double>;
using idx_t = typename EigenMatrix ::Index;
using val_t = typename EigenMatrix :: Scalar;
const idx_t n=X.cols () ,m=X.rows() ;
if ((m=Y.rows()) || (nl=Y.cols())) throw

std :: runtime_error("pmconv: size mismatch");
Z.resize(m,n); Eigen::MatrixXcd Xh(m,n) ,Yh(m,n);
// Step @: 2D DFT of Y
fft2 (Yh,(Y.template cast<Comp>()));
// Step @: 2D DFT of X
112 (Xh, (X.template cast<Comp>()));
// Steps O, @: inverse DFT of component-wise product
ifft2 (Z,Xh. (Yh)) ;
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Lagrange polynomial interpolation problem
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Cowmples : ~ Theorem 5.2.14. Existence & uniqueness of Lagrange interpolation polynomial
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