Appendix- Deriving the SR-kernel for SR x4 from the SR-kernel for SR x2

We will show that the kernel for a scale factor of 4, i.e. k4, can be analytically calculated from k.

Claim:
Given a kernel ks, let k4 be defined by:

Itg % ka la= (ILr * ko l2) * k2 Jo.

kg ﬂ, Z2 ni,ng even
Then, k4 = ko * ko_gitated, Where ka_gitated[n1,n2] = { 5]

0 else

Proof:
For simplicity, we will assume 1D signals, but this can be easily generalized to 2D.

Let us define: x := I g * ko.

l=—00

{(ILR*kQ \1,2)*]@}[71}2{/{32 * ZE[Q-}}[H]: Z (kQ[’I’L—l}Ipl])

We can substitute m := 2[ and use Kronecker Delta Comb to enforce m to be even;
== (( 3 o2 - m]) kol — %] -x[m])
l=—o00 m=—00

Assuming both signals are of finite energy, changing the summation order is allowed. Adding 2n
does not change the result of the Kronecker Delta Comb;

= Z (( Z 012l —m+2n] - ko [;(Qn— m)}) x[m])
m=—00 l=—00
This formulates a convolution;
(£ emnt) o

The Kronecker Delta Comb zeroizes for odd inputs, we therefore obtain k2_g;iated;

= {kzduated * 33} [2n]

Plug in x := I i * ko and subsample both sides by |2
(ILg * k2 l2) * ko Lo= IR * (k2 * Ko ditated) {4 O



