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Algorithm 1 Setup and Call SFFT

1: function SFFT-PLAN(z, k, dsNR)

2 N = length(x) >N:000
3 B = ground(logy (k))+3 > B :Subsampled-FFT O O O
4: Ssupp = Blogy(N) — 1 > Sapp : 000000000
5: [M, L,d, Tthresh] :SETPARAM(]V7 k, 6SNR) >UOO00oogo
6 (Wime, Wireq) =MAKEFILTER(N, B, Ssupp) >O00000
7 [I,A] =SFrT(x, B, M, L,d, Tihresh, Frime; Fireqs Ssupp) > SFFT OO0
8 return [, A

9: end function

Algorithm 2 Parameters for SFFT

1: function SETPARAM(N, k, SsNg) >00000000000000000
22 M= ~ J5(divides N) > M :Rough00000000000
3 L=10~20 >L:0000
4 d=k~15k > d :Subsampled-FFT 0 O000000000000000
5. Tihresh = 0.6L ~ 0.8L > Tiwesn :00000000000000000000
6 return M, L, d, Tipresh

7: end function

Algorithm 3 Make Filter for SFFT

1: function MAKEFILTER(N, B, Ssupp)

2 g = [chebwin(Ssupp, 100)T, zeros(1, N — Ssupp)] > g :Dolph-Chebyshev [
3 H = [ones(1, %), zeros(1, N — %)] >H:000D00000000
4: H = circshift(H, [0, —%])

5. h=Re(ifft(W)) >h:HOOOODO
6 h = circshift(h, [0, round (5 — 1)])

7. Wiime = Re(g . * h) > Wime : 000000000000
8 Wheq = Ft(Wiime) b Whe: J000000000000000
9: return Wiime, Wireq

10: end function




Algorithm 4 Sparse Fast Fourier Transform
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: function SFFT(@', B7 M7 L7 d7 thhresh7 Wtime7 Wfreqy Ssupp)

= length(z) >0000000
b=1:B
LN
5=10: Squpp — 1
yp = zeros(L, Bcell(s‘“pp))
zp = zeros(L, B)

J = zeros(1, dN)
Jp = zeros(1, L)
K = zeros(1,d)
R = zeros(1, %)
r_zﬂoor(%r d(L,1)) +1 >r:00000000000000
= |t (z(m))| + |fHt(z(m + 1))| >0000 RoughO O
forz—l.ddo >@oooo3dYooo)
[, K ()] = max(V)
V(K()) =0
end for
fori=0:3;—1do
R(dz+1.d(z+1)):K+Mi—1 > R:Rough 000 O
end for > 0000 RoughO O

h = mod(round(£rR), B) >h:000000000000000000000
y(:,s) = x(mod(rs, N)) . * repmat(Wiime(s + 1), L, 1) >y: 0000 .-0000000
for i =0: B : Sgpp do

z2(:,0) = z(5,b) + y(:, b+ 1) >z:y0O SubO0O
end for
Z = it (27) > Z :Subsampled-FFT O O
Zabs = |Z|
fori=1:ddo
(™, Jp(3,:)] = max(Zaps) >Jpo:2,0000000000000000O0
Zabs(Jp(,:)+(0: B: BL—1)) =0 >O0000000000000
for{=1:Ldo
J=J+ (h(l,:) == Jp(i,1) — 1) >J: 0000000000000
end for
end for
I = R(J > Tihresh) >O00000000000000000

Aest = zeros(L, length(I))
fori=1:L do
o = round(Z (i) > o ZDFfrquDDDDDDDDDDDDDD
Aest(1,:) = Zp(mod(o, B) + 1,i)T ./ Wieq(mod(Fo — r(i)I, N) + 1)
end for >Ag :000000000OO
A = median(Re(Aest (3, :))) + J - median(Im(Aest(:,:))) >A: 000000
return [, A

43: end function
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