Shape Parametrization Using Fourier Transforms
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X :=stack (558, 533, 512, 509, 519, 538, 527, 501, 485, 493, 499, 499, 465, 406, 413, 441, 430, 406, 397, 393, 392, 397, 403, 406, 397, 365, 356, 354, 326, 311, 336, 35

Y :=stack (420, 412, 431, 480, 522, 505, 444, 431, 480, 591, 605, 548, 444, 416, 426, 478, 516, 533, 488, 395, 305, 356, 463, 525, 418, 414, 488, 465, 416, 458, 497, 49

n:=length (X)=80 rn:=[1..n] m:=[0.5-n|-1 k:=[1..m]
Fourier Transform
FFT (z):= n 2.i-m-(rn—1).(h—1) FX::FFT(X)l L m
W/jiﬂ - — +[1..m]
Z i=eval - . ZZ .e
n n 5 h FY := FFT (Y)
=1 14[1..m]
Polar forms
[rx @X]::eval[[lin Re[arg(FX))]] [ry (py]::eval [lFY] Re(arg(FY)j]]

Fourier-parametric equations

m xf (t):=finterp (rx, ¢x, t)
finterp(r,@,t):: E rh-sin ——2-m I;t—f—@h] .
= vf (t):=finterp (ry, ¢y, t)
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