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Abstract

This paper describes an algorithm that reduces computational requirement of the Kalman
filter and estimates the signal efficiently. The reference signals are mapped onto the
orthogonal wavelet transform domain so that the eigenvalue spread of its autocorrelation
matrix could be smaller than that in the time domain. In the wavelet transform domain the
autocorrelation matrix is nearly diagonal. Therefore, the transformed signal can be
decomposed each orthogonal elements. The Kalman filter can be applied to each orthogonal
elements and computational requirement is reduced. The possibility of applying the parallel
Kalman filter was verified through the theory and simulation. The eigenvalue spread in the
wavelet transform domain is smaller 8.35 times than that in the time domain and the
computational requirement is reduced from 1.4 times to 2.93 times than that of the
conventional Kalman filter.
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used simulation.
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Table 1. The input autocorrelation matrix
and its eigenvalue in the time and
the wavelet transform domain.

Wy sy 2

R,(k) R..(k)

k Tk k Tk k 7y k 7k

0| 1.000000| 8 | 0.3130641 0 | 1.000000| 8 | 0.064454
11 0.806675| 9 | 0.257713| 1 | 0.209784| 9 | 0.049463
2| 0.739484)10 | 0.197780| 2 |-0.128629 |10 | 0.022667
31 0.628253|11 | 0.117234 3 |-0.115894 {11 | -0.068490
4| 0.514697 12 | 0.012993| 4 | 0.141731 12 | 0.011112
5| 0.454161[13 |-0.027870| 5 | 0.043899 (13 | 0.193916°
6 | 0.403598 14 | -0.052057 | 6 | -0.064702 |14 | 0.218294
7| 0.357882 (15 | -0.077771| 7 |-0.278809 |15 _0'0530901

Autocorrelation matrix (N = 16)

R,k R.(B)
k Vi k 7k k 7% k 7k
0| 1.000000 | 2| -0.288650 | 0| 1.000000 | 2| -0.060516
1] 0.233382 | 3| -0.407204 | 1| -0.075085 | 3| -0.363773

Autocorrelation matrix (N = 4)

R (B Ru(B

k Tk k 7 k 7k k e o
0 | 01747 | 8 | 01050 | 0 | 10020 | 8 | 0.6120 |
1 101735 | 9 | 00969 | 1 | 09892 | 9 | 0.5258 |
2 101533 | 10 | 02396 | 2 | 1.0343 | 10 | 1.3841 |
3 | 01527 | 11 | 0.5548 | 3 | 1.0628 | 11 | 0.2722
4 | 01617 | 12 | 0.8368 | 4 | 0.8680 | 12 | 0.2137
5 | 0.1841 | 13 | 1.0839 | 5 | 0.8580 | 13 | 1.5191
6 | 0.1950 | 14 | 3.6188 | 6 | 0.7464 | 14 | 2.1280
7 | 02016 1 15 | 8.0676 | 7 | 0.6541 | 15 | 2.1302

Eigenvalue (N = 16)
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X0 [ RulB) ]
k e k 7k k [ k i
0 1.2381 2 0.5881 0 1.0744 2 1.3645
1 0.4745 3 1.6994 1 0.9786 3 ’ 0.5825

Eigenvalue (N = 4)
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Table 2. Parameters of the input autocorre-
lation matrix in the two domain.

Parameters Anin Awn | Amac/Amn  DefR) | THR) HR)

Time Domain(N=16) 0.0969 | 8.0676 | 83.257 | 2.975E-8 16 | 5.378E8
Time Domain(N=4) 0.4745 | 1.6994 3.581 |1 0.5870 4 6.814

Wavelet Domain(N=16} | 0.2137 | 2.1302 9.968 | 0.0707 16 226.31
Wavelet Domain{N=4) 0.5825 | 1.3645 2.342 | 0.8537 4 4.685
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