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/**********i****&********************************************i******-k*

*

TITLE: ApodQuadFilterCoef

PURPOSE: Returns Apodized Savitzky Golay filter coefficients
for a quadratic polynomial model. The coefficients can extract

from data a smoothed, first or second derivatives curve.

OPERATION: Coefficients are calculated from normal equations.
Design matrix for ncoef = 7 is

1 -3 9/2
1 -2 4/2
1 -1 1/2
1 0o 0

1 1 1/2
1 2 4/2
1 3 9/2

Apodization is performed by a cosine window where
weight = [ 14 cos(pi * ii/(half + 1)) ] /2
so for ii=0, weight = 1

for ii=+/-(half+l), weight = 0;

INPUT: coef pointer to array to which filter coefficients
are written. User must allocate memory.
ncoef the number of coefficients, which must be an
an odd number >= 3.
nderiv = 0 smooth, = 1 first derivative, or

= 2 for second derivative.
RETURNS: ncoef Success. ncoef = the number of coef in coef.
-1 Failure, which occurs if ncoef <3,

or if nderiv is not equal to 0,1, or 2.

HISTORY: June 1998, M. Gorenstein
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/
$define COSINEWINDOW {kk,nhalf) ( 1.0+cos(PI * (double)kk/(nhalf+1.0))
)
int ApodQuadFilterCoef (double *coef, int ncoef, int nderiv)
{
int ii, nhalf;
double c00=0.0, cl11=0.0, c22=0.0, c02=0.0, det;
double d0, dl, d2, weight;

nhalf = (ncoef-1)/2;

ncoef = phalf*2+l; /* Just in case ncoef is even */
if (ncoef<3) return(-1);

/* Cbmputation is complicated by c02 cross term */
if (nderiv==0 || nderiv ==2 )
l
/* Elements of correlation matix */
for (ii=-nhalf; ii<=nhalf; iit++)
{
weight = COSINEWINDOW(ii,nhalf):
do = 1.0;
dz2 = ii*ii/2.0;
c00 += SQOR(weight)*d0*do;
c02 += SQR(weight)*d0*d2;
c22  += SQR(weight)*d2*d2;

det = c00*c22 - SQOR(c02);

/* 2 by 2 matrix inversion performed in each expression */
for (ii = <-nhalf; ii<=nhalf; 1ii++)
(
weight = COSINEWINDOW (ii,nhalf);
if (nderiv==0)
coef[nhalf+ii] = SQR(weight)*(c22 - SQR(ii)*c02/2.0)/det;
else

coef{nhalf+ii] = SQR(weight)* (c00*SQR(ii}/2.0 - c02)/det;
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return (ncoef);

}
el

{

}

se if (nderiv==1)

for (ii=1; ii<=nhalf; iit++)

( .
weight = COSINEWINDOW (ii,nhalf);
di = ii;
cli += SQR(weight)*dl*dl;

}

cll *= 2.0;

for (ii= -nhalf; ii<=nhalf; ii++)

{
weight = COSINEWINDOW(ii,nhalf) ;
coef [nhalf+ii] = SQR(weight)* ii / cll;

return (ncoef) ;

/* Illegal derivative number */

return(-1);
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