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ABSTRACT

We propose the methods to design the finite impulse response (FIR) and the infinite impulse response (IIR) lattice filters using
Schur algorithm through the spectral factorization of the covariance matrix by circulant matrix factorization (CMF). Circulant matrix
factorization is also very powerful tool used for spectral factorization of the covariance polynomial in matrix domain to obtain the
minimum phase polynomial without the polynomial root finding problem. Schur algorithm is the method for a fast Cholesky
factorization of Toeplitz matrix, which easily determines the lattice filter parameters. Examples for the case of the FIR filter and
for the case of the TIR filter are included, and performance of our method check by comparing of our method and another
methods (polynomial root finding and cepstral deconvolution).
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Fig. 2 Lowpass and highpass FIR filters.

E 1. Py (2 @Qun-(2)8 A2 Schur algorthm2 2 &t lattice BE H .
Table 1. The coefficients of Py_;(2) and @ y—1(2), and lattice fiter parameters
computed Schur algorithm.

Number (i) [ q, % %
a 0.34375421417149 0.20868854230714 0.85480888593505 0.51894293368722
1 0.39511664799102 -0.536607616892531 0.51818387537161 - 0.85526923907321
2 0.30872352296355 0.40677315019674 0.98232889412004 0.18716235548612
3 0.09561121892434 0.10472431263126 0.87192557155287 0.48963543565656
4 -0.09747617402342 -0.18186841278792 0.99883300554334 0.04605283057629
s -0.10668750336056 -0.10866899165947 0.95583071 302558 - 0.29391775726726
6 -0.,00504739442716 0.06973774731997 0.98881332193477 - 0.14815835331 729
7 0.06861363034123 0.08924828992187 0.99221959567119 0.12450009624937
8 0.04825523183283 0.00217547125951 0.98706566220266 0.168031649478588
9 - 0.03396923275256 - 0.06364933303938 0.99999484811528 0.00320994437671
10 - 0.05282755920094 -0.03470741320461 0.99303571 562809 - 0.117681369821 461
11 -0.00205131897041 0.02200962753016 0.99816483978304 - 0.06055536822521
12 0.09056151772889 0.03352978912487 0.989915833561092 0.04101975596252
13 -0.07449220203615 0.00651079823780 0.99329229608140 0.11563050871 351
14 0.01833264366309 - 0.028731652490884 0.99603656140349 - 0.08827026883461
15 0.00356275715477 0.00083566593624 0.99999742481354 0.00226944184358
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Fig. 3 Lowpass and highpass IIR filters.
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Table 2. The coefficients of IXz) and N(z), and lattice filter parameters computed Schur algorithm.

n,

n

0.65188801842032

0.65188801842032

- 3.25252679377311

- 0.92645165362730

7.3989001 4259640

0.937630539851 34

-10.182641465953349

- 0.89452723006792

9.33941247131405

0.79602998879765

- 5.59046336780474

- 0.66998726513034

1.40865318797078

0.52648030684099

1.23164474631510

- 0.33100701531310

- 1.86063002596478

0.0595693581 3966

1.18231280753030

0.15384102066149

- 0.21005467 457203

- 0.24511857771049

- 0.39643758533031

0.19358665368974

0.50753233972425

- 0.07833851810018

- 0.33368285597431

- 0.06746437331664

0.13176046662792

0.13754236514249

Number (i) d,
0 1.00000000000000
1 - 4.17215548455700
2 8.31669553177872
3 - 10.3255531 2612241
4 8.53301052570783
5 - 4.57173385949127
5 0.64143218917307
7 1.51586628967 453
8 - 1.76370654182585
9 0.84640689139491
10 - 0.02931538301681
11 - 0.45448771599330
12 0.47743579038305
13 - 0.28142036884634
14 0.09957 30237 4054
15 - 0.01673330848753

- 0.025667640233226

- 0.14357499052004
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Fig. 4 Lowpass and highpass IIR filters.
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Fig. 5 Lowpass and highpass IR filters.
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