193Indexadvance time 122, 124, 125, 126, 127asymmetric window functions 75binomial coefficient 87, 108binomial window function 88CCRMA 17Chaigne, A. 18complementary fractional delay 86, 129,130CORDIS 18Cramer�s rule 84cross-fading method 117decimation 104, 129deinterpolation 21, 128—134, 155deinterpolation� 21digital delay line 66digital differentiator 60digital waveguide 17, 26, 63direct form I structure 104direct form II structure 121discrete-time allpass filter 105discrete-time Fourier transform 66Farrow structure 103floor function 30, 41, 67fractional delay 20, 21, 22, 24fractional spatial index 141generalized Karplus—Strong model 28Gibbs phenomenon 74, 75greatest integer function 67group delay 69, 106Horner�s method 98impulse-invariant method 40, 54, 55, 56,57, 63input-switching method 118, 119inverse filtering 32inverse interpolation 129IRCAM 18, 19Karplus—Strong algorithm 17, 27Kelly—Lochbaum model 34, 35, 42, 137Kronecker delta 84, 90linear interpolation 86, 98, 99, 103loop filter 27, 30loop gain 31, 92modal synthesis 18Modalys 19Parseval�s relation 72phase delay 69, 106physical modeling 17—19piecewise parabolic interpolation 103plane waves 34reflection coefficient 37, 39, 44Rodet, X. 18sampling theorem 68scattering 36Shannon, C. E. 68short-time Fourier transform 30sinc function 68Smith, J. O. 17, 25, 27, 30, 48, 62, 63source-filter model 17, 18speech synthesis 17, 34, 119splines 75, 103tangent-line interpolation 102Tarczynski bound 71Thiran allpass filter 107—113, 123—126transmission coefficient 37uniform tube 151Vandermonde matrix 97variable-length digital delay line 115,158variable-length digital waveguide 135wave digital filters 62waveguide synthesis 19Yamaha VL-1 19ZZ method 119, 121

Index194October 6, 1995