Code that computes the quantized values for scale (alpha) and for offset (beta) and the corresponding square error

adapted from the implementation of FISHER
Constants

        s_bits        number of bits for scale,        usually 5
        o_bits        number of bits for offset,       usually 7

        GREY_LEVELS   maximum grey level,              usually 255

        max_scale     maximum allowed value for scale, usually 1.0

Input values
        rsum,         sum            for the range

        rsum2,        sum of squares for the range

        dsum,         sum            for the domain

        dsum2,        sum of squares for the domain

        rdsum,        sum of range-domain product

        sum1,         sum of 1 = number of pixels in block (dimension for the block)

Output values
    int *pialpha,    integer (quantized) value for alpha (scale)

    int *pibeta),    integer (quantized) value for beta (offset)

  double sqerr       square error

Temporary variables
        det,         determinant of solution       

double  alpha,       the scale factor

double  beta;        the offset

Code
     /* compute the determinant */
     det = sum1*dsum2 - dsum*dsum;

     /* compute the scale */
     if (det == 0.0) 

         alpha = 0.0; 

      else 

         alpha = (sum1*rdsum - rsum*dsum)/det;

     /* Convert alpha to an integer */   

    *pialpha = 0.5 + (alpha + max_scale)/(2.0*max_scale)*(1<<s_bits);

     if ( *pialpha < 0            ) *pialpha = 0;

     if ( *pialpha >= (1<<s_bits) ) *pialpha = (1<<s_bits)-1;

     /* Now recompute alpha back */
     alpha = (double)*pialpha/(double)(1<<s_bits)*(2.0*max_scale)-max_scale;

     /* compute the offset */
     beta = (rsum - alpha*dsum)/sum1;

     /* Convert beta to an integer */
     /* we use the sign information of alpha to pack efficiently */
     if (alpha > 0.0)

          beta += alpha*GREY_LEVELS;

     *pibeta = 0.5 + beta/((1.0+fabs(alpha))*GREY_LEVELS)*((1<<o_bits)-1);

     if ( *pibeta < 0            ) *pibeta = 0;

     if ( *pibeta >= (1<<o_bits) ) *pibeta = (1<<o_bits)-1;

     /* Recompute beta from the integer */
     beta = (double)*pibeta/(double)((1<<o_bits)-1)*((1.0+fabs(alpha))*GREY_LEVELS);

     if (alpha > 0.0)

          beta  -= alpha*GREY_LEVELS;

     /* Compute the sqerr based on the quantized alpha and beta! */
     sqerr = (rsum2 + alpha*(alpha*dsum2 - 2.0*rdsum + 2.0*beta*dsum) +

                 beta*(beta*sum1 - 2.0*rsum));

