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A Posteriori Probability Density of System Described

by Fanctional Expansion

Kouji HORIMOTO, Takayuki MOR]I, Tuyosi OKITA and Shougo TANAKA

Abstract

In this paper, we consider a posteriori probability density function of the nonlinear system which is
described by the functional expansion and is corrupted by the nongaussian noises of the input and the

output.

Let us express a posteriori density of the state variables in terms of the Hermite expansion, considering
the additivity of the measurement and the input noises, on the bases of Baysian theorem.

First, the formula of the rearrangement for the hermite polynominals is derived from its generating

function.

Then the convolution integrals of Baysian theorem can be analytically calculated by using the

orthogonality of the Hermite polynominals.

Finally, it is shown from the results of the digital simulation that the validity of this method is

confirmed.
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Fig, 4 Predictive and a posteriori density for
number of expansion term in system 4.
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Table 1 Criterion ] for number of expansion
term in system 1.

M6 0.6 0.7 0.8 0.9 1.0 1.1

2 +| 4.587 | 4.808 | 4.901 | 4.900 | 4.950 | 4.633
3 |4.400|4.603|4.572 | 4.388 | 4.074 | 4.083

4 |4.272|4.409|4.321|4.039 | 3.641 3.725

Table 2 Criterion I for number of expansion
term in system 1.

M. 6| 0.6 0.7 0.8 0.9 1.0 1.1

2 13.082|3.153{3.224 | 3.288 | 3.260 | 3.298

3 |2.865|2.909|2.932 | 2.932|2.918 | 2.925

4 |2.899|2.914 |2.923 | 2.887 | 2.816 | 2.846
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Table 3 Criterion ] for number of expansion

term in system 2.

MBI REATTHE % R D B FER TR BB (221) 221

Sample, M 2 3 4

1 4.790 | 4.596 | 4.418
2 4.457 | 4.388 | 4.290
3 10.07 | 9.680 | 9.591
4 3.451 | 3.425| 3.390
5 5.754 | 5.329| 5.161
6 13.46 | 13.20 | 12.98

7 14.48 | 14.19 |13.77

8 10.08 | 9.969 | 9.475
9 6.721 | 6.594 | 6.012
10 5.338 | 4.763| 4.853

Table 5 Criterion J for number of expansion

term in system 3.

Table 4 Criterion I for number of expansion
term in system 2.

Sample M 2 3 4
1 7.346| 6.919| 6.788
2 7.354 | 6.917| 6.782
3 7.385| 6.811| 6.683
4 7.265| 7.262| 7.045
5 7.296 | 7.485| 7.330
6 7.2971 7.090 | 6.870
7 7.325| 7.408 | 7.188
8 7.360 | 7.160 | 7.065
9 7.216 | 7.117 | 7.080
10 7.455 | 6.945| 7.025

Table 6 Criterion I for number of expansion
term in system 3.

Sample /M 2 3 4
1 4.419 | 4.189| 3.996
2 2.157 | 2.153| 2.055
3 3.402 | 3.393| 3.349
4 3.252| 3.116| 3.062
5 4.843 | 4.747| 4.722
6 1.167 | 1.063| 1.011
7 2.672 | 2.480| 2.474
8 3.419| 3.238| 2.969
9 3.921| 3.712| 3.400
10 4.101| 3.641| 3.267

Table 7 Criterion J for number of expansion

term in system 4.

Sample /M 2 M
1 4.881 | 4.455
2 3.175 | 3.122
3 4.837 | 4.333
4 3.401 | 2.824
5 6.143 | 6.077
6 7.518 | 7.108

M : Divergenceiz L - Tik 25

Sample, M 2 3 4
1 4.444 ) 4.279| 4.052
2 4.285| 4.159| 4.003
3 4.184 | 4.065| 3.902
4 4.285| 4.144 | 4.092
5 4.446 | 4.267| 4.104
6 4.242 1 4.136| 3.955
7 4.568 | 4.296 | 4.349
8 4.393 | 4.198 | 4.060
9 4.601 | 4.326 | 4.111
10 4.713 1 4.382 | 4.162
Table 8 Criterion I for number of expansion term
in system 4.
Sample /M 2 M
1 6.692 | 6.387
2 3.586 | 3.467
3 6.968 | 6.376
4 3.669 | 3.564
5 8.919 | 8.721
6 8.496 | 8.110
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