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The Unscented Kalman filter (UKF) is the popular approach to estimate the recursive parameter
of nonlinear dynamical system corrupted with Gaussian and white noises. Also, it has been
applied to train the weights of the multi-layered neural network (MNN) models. The Group
method of data handling (GMDH)-type neural network is one of the most widely used neural

networks having high capacity in modeling of the complex data. In many researches, different
approaches are used in training of neural networks in terms of associated weights or coefficients,
such as singular value decomposition and genetic algorithms. In this paper, the Unscented Kalman
filter is used to train the parameters of GMDH-type neural network when the experimental data
are deterministic. The effectiveness of GMDH-type neural network with UKF algorithm is
demonstrated by modeling using a table of the multi input-single output experimental data. The
simulation result shows that the UKF-based GMDH algorithm performs well in modeling of
nonlinear systems in comparison with the results of using traditional GMDH-type neural network
and is more robust against the model and measurement uncertainty.
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2- Feed Forward

3- Decoupled EKF

4- Unscented Kalman Filter (UKF)

5- Group Method Data Handling

6- Singular Value Decompoition (SVD)
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9/05 0/9 50 0 100 33
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17/1 1/95 150 0 100 38
10/3 0/6 150 0 100 39
21/9 2123 250 0 100 40
22/4 1/65 250 0 100 41
12/11 12 100 0 100 42
19/6 17 200 0 100 43
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0/0224 5 1/49 24 0/036 16/1 42 0/248 1 175 30 0/036 18/8 1
0/0592 1 1 12 0/036 16/1 43 0/1296 3 1/75 30 0/036 18/8 2
0/0336 3 1 12 0/036 16/1 44 0/056 5 175 30 0/036 18/8 3
0/0064 5 1 12 0/036 16/1 45 0/1792 1 1/65 24 0/036 18/8 4
0/1008 1 131 45 0/08 18/3 46 0/104 3 1/65 24 0/036 18/8 5
0/0672 3 131 45 0/08 18/3 47 0/04 5 1/65 24 0/036 18/8 6
0/0192 5 131 45 0/08 18/3 48 0/0928 1 112 12 0/036 18/8 7
0/0192 1 131 12 0/08 18/3 49 0/056 3 112 12 0/036 18/8 8
0/016 3 131 12 0/08 18/3 50 0/016 5 112 12 0/036 18/8 9
0/0048 5 131 12 0/08 18/3 51 0/1648 1 1/56 64 0/08 18/3 10
0/1984 1 1/57 72 0/064 15/8 52 0/104 3 1/56 64 0/08 18/3 11
0/1008 3 1/57 72 0/064 15/8 53 0/032 5 1/56 64 0/08 18/9 12
0/024 5 1/57 72 0/064 15/8 54 0/096 1 121 36 0/08 18/3 13
0/1344 1 1/45 60 0/064 15/8 55 0/064 3 121 36 0/08 18/3 14
0/0752 3 1/45 60 0/064 15/8 56 0/016 5 121 36 0/08 18/3 15
0/016 5 1/45 60 0/064 15/8 57 0/152 1 1/35 12 0/036 15/5 16
0/224 1 171 48 0/048 15 58 0/08 3 1/35 12 0/036 15/5 17
0/1104 3 171 48 0/048 15 59 0/0272 5 1/35 12 0/036 15/5 18
0/304 5 171 48 0/048 15 60 0/064 1 0/96 6 0/036 15/5 19
0/04 1 0/78 12 0/048 15 61 0/0368 3 0/96 6 0/036 15/5 20
0/024 3 0/78 12 0/048 15 62 0/0096 5 0/96 6 0/036 15/5 21
0/0048 5 0/78 12 0/048 15 63 0/224 2 1/953 72 0/08 16/3 22
0/1584 1 1/63 36 0/036 13 64 0/144 3 1/953 72 0/08 16/3 23
0/0832 3 1/63 36 0/036 13 65 0/0368 5 1/953 72 0/08 16/3 24
0/024 5 1/63 36 0/036 13 66 0/1472 1 1/42 36 0/08 16/3 25
0/04 1 071 9 0/036 13 67 0/096 3 1/42 36 0/08 16/3 26
0/0224 3 071 9 0/036 13 68 0/0256 5 1/42 36 0/08 16/3 27
0/0064 5 071 9 0/036 13 69 0/1488 1 1/25 5/5 0/036 8/88 28
0/1936 1 1/95 72 0/036 19/4 70 0/08 3 1/25 5/5 0/036 8/88 29
0112 3 1/95 72 0/036 19/4 71 0/024 5 1/25 5/5 0/036 8/88 30
0/028 5 1/95 72 0/036 19/4 72 0/056 1 0/81 2 0/036 8/88 31
0/1248 1 1/57 36 0/036 19/4 73 0/032 3 0/81 2 0/036 8/88 32
0/08 3 1/57 36 0/036 19/4 74 0/0096 5 0/81 2 0/036 8/88 33
0/0224 5 1/57 36 0/036 19/4 75 0/2096 1 1/59 18 0/08 M7 34
0/1024 1 1/33 48 0/036 26/1 76 0112 3 1/59 18 0/08 77 35
0/0512 3 1/33 48 0/036 26/1 77 0/0352 5 1/59 18 0/08 M7 36
0/0032 5 1/33 48 0/036 26/1 78 0/0752 1 0/92 8 0/08 77 37
0/04 1 0/91 24 0/036 26/1 79 0/0448 3 0/92 8 0/08 M7 38
0/0192 3 0/91 24 0/036 26/1 80 0/0144 5 0/92 8 0/08 M7 39
-0/004 5 0/91 24 0/036 26/1 81 01776 1 1/49 24 0/036 16/1 40
0/0848 3 1/49 24 0/036 16/1 41
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