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1 Details on Fourier PSNR

Parseval’s theorem states that, given proper normalization, the L2 norm of a
signal in the spatial domain is the same as the L2 norm of the signal in the
frequency domain. For a discrete 1D function with N samples,
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Here, the discrete coefficients of the transform are given by

Xk =

N−1∑
n=0

xne
−i2π nk

N , (2)

xk =
1

N

N−1∑
n=0

Xne
i2π nk

N . (3)

Here, x and X are discrete complex functions with N samples that form a
Fourier transform pair, i.e., we have X = Fx and x = F−1X, where F denotes
the Fourier transform. We note that here, as is often customary, the unitary
normalization factors of 1/

√
N in both Xk and xk have been substituted by

a single (non-unitary) normalization factor of 1/N in xk. We will compensate
for this factor in all PSNR computations to obtain the same result as that of
the unitary transform. For correctly incorporating the normalization factors 1
and 1/N used in Eqs. 2 and 3, respectively, we note that
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= log10 MSE − log10 N. (4)

As the MSE already normalizes by a factor of 1/N , we compute the PSNR
between the two images A := LFI and B := LFIpred in the Fourier domain by
coefficients An and Bn as

PSNR(A,B) = 20 log10 (Imax ·N)− 10 log10
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