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3X Sinc Resampling with Gaussian Interpolation
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Suppose we have a signal f(x) = cos(2-n-s~x)
1 T UN\T T T/V T 1
s=03
whi ch is sanpl ed Ai = f(i)
f(x) 0
and interpol ated by I\ 1 L M\
~1
A 0 1 2 3 4 5 6 7 8 9 10
sz
S(x,r,c) =K-e ° ) 1.5 T 1T T T T T T T
o o
K=0.787 c =05 o o
A; 0
h(i,x) = Ai-S(x,i,G) N o o
The interpolated function is @ o ¢
g(x) = Zh(i,x) S T Y Y
i

which differs somewhat from
the origonal function in both g(x)
anpl i tude and waveshape.
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Figure 3-1d

Even though the function is oversanpled (s = 0.3 cycles per sanple), interpolation
with a Gaussian interpolation function (display spot) does not give a good
reconstruction.

3X Resanpling

We can inprove the interpolation process by resanpling the function at a 3X hi gher

sampling density. The hard way to do this is to performthe origonal sanpling at a
hi gher sampling frequency. An easier way is to create two new sanpl e poi nts between
each pair of existing sanple points by interpolating themw th sin(x)/x. Since the

function is oversanpled to begin with, the result is the sane.



B..=0 B, . =A.
] 31 1
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p(x) ;= ———— p(.333) = 0.827 o
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The interpolation coefficients nmust be ¢
normalized to sumto 1.0 so that areas of S Sy
constant anplitude will be preserved. Y0 3 6 9 1215 18 21 24 27 30 33 36
Sum := p(.333) + p(1.33) + p(2.33) + p(.667) + p(1.667) + p(2.667) .
2.333 1.333 0.333
c1 = P2333) 2= U333 3= P(0333) Sum = 1.09
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Sum Sum Sum
Interpolation fills in the new "synthetic" sanple points.
k:=7,10..31
Bk = Cl-Bk 7 + CZ-Bk_4 + C3-Bk_1 + C4-Bk+2 + C5~Bk+5 + C6~Bk+8
k:=8,11..32
Bk = C6-Bk_8 + CS-Bk_5 + C4-Bk_2 + C3-Bk+1 + C2~Bk+4 + C1~Bk+7
By =By By=B; B =B, By=Bj,
h(j,y) = B.Sly.j. =) h(j,
(v =B;Sly.je) =3 nGy)
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Figure 3-12

(a) Notice how this sanpled function | ooks easier to interpolate.
(b) Notice how this interpolated function nore closely resenbles the origonal

waveshape.



