Convolution using overlap-and-add

Fast linear filtering using the FFT —

Herman Kamper



Linear filtering using the FF

z[n] —— hln] ——=y[n]  yln] = z[n] « h[n]

Calculate the discrete convolution using the FFT:
e Length of z[n] is M
e Length of h[n] is P (FIR) tara paddi~g
e Zero pad x[n| and h[n| to length N > M + P — 1
o yln] = IFFT{Xyplk] - Hyplkl}

But z[n| is often streamed in, i.e. not bounded in length
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Overlap-and-add example

%’TTT"‘lll%lJ,\fl‘jm'*ll'mﬂﬂ[HMT' 7930 g9 i

' 6
0 oL et et



: Xg[n] ! X1 [n] | 0 Xo[n] |
.,,LQTT? L9?9 QYTTTX[‘[ [{T. .T?EL

___________________________________________________

? ulllqllgt " |2L $[e8 Eii*“o




y2[n] L ,m, - .rTTrTTTTTv -

BL[L??TTNTTQTTT? L Sy QTTTTTTTTT? -

W‘Mlu“. o eeees 3L n



Overlap-and-add procedure

e Choose a suitable block length L

e Zero pad hin] to length N> L+ P —1 yi Gl e (n] 7 WTad
o Calculate H|k| = FFT{h|n
114 = FET {3 —

e For each L-sample block of the input sequence:
o ZLero pad to length NV
o Calculate the FFT
o Multiply with I};[k]
o Calculate the IFFT

o Add to y[n]|, overlapping the last N — L samples

e Final result: y[n]



