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A Proposal of Competition Resolution Methods on the Maximum
Neuron Model through N-Queens Problems

YoIcHI TAKENAKA," NOBUO FUNABIKI' and SEISHI NISHIKAWAf

The maximum neuron model provides efficient neural network solutions for combinato-
rial optimization problems. In this “winner-take-all” model, one and only one neuron with
the maximum input value is always fired in each group of neurons to satisfy the selection
constraint. The maximum neuron model can not only limit the searching space, but also
reduce the computation load. In this paper, we propose two methods for selecting one neuron
among two or more neurons which have the same maximum input value, named “least index
method” and “previous selection method”. The simulation results in N-queens problems show
that the latter method performs better than the former method generally, and that the pre-
vious selection method on the N-parallel mode provides the suitable algorithm for hardware
implementation of large-scale neural networks.
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Table 1 Simulation results on the sequential mode.

least index previous selection

N PR THEE | PORE | FHEK
10 36% | 38.1 (I@) 31 22.5
20 42 48.2 48 32.9
30 61 53.1 62 45.7
50 75 57.5 86 48.2
100 99 58.0 96 49.8
150 100 61.7 99 50.5
200 100 57.7 100 50.7
300 100 59.4 100 54.1
400 100 59.4 100 57.7
500 100 62.7 100 59.4
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Table 2 Simulation results on the N2-paralle1 mode.

least index previous selection
N e T mK PR RElnkx e
10 42% 110.1 (Jaf) 26 71.2
20 48 176.6 47 142.0
30 64 189.5 53 148.3
50 73 187.8 78 176.6
100 83 192.7 99 174.2
150 55 182.4 95 151.8
200 39 177.3 95 152.7
300 23 186.5 95 152.8
400 5 193.8 87 152.6
500 3 157.7 86 139.4
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Table 3 Simulation results on the N-parallel mode.

least index previous selection
N [TE S [EI WOR=E | FHDH%
10 38% | 27.0 (1) 32 16.7
20 51 47.6 47 36.2
30 67 44.7 54 41.0
50 84 50.1 79 45.3
100 94 46.2 97 47.6
150 99 39.6 99 46.5
200 97 38.4 100 45.9
300 92 40.6 100 49.0
400 89 41.1 100 47.9
500 79 42.7 99 50.6
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Table 4 Simulation results of previous selection method
on the N-parallel mode.

=—a—n v EH 0~3 0~T
N R | EyEK | DoRE | CEYRK
10 27% 4.3 (1) 19 10.3
20 20 8.4 27 16.4
30 15 9.3 48 18.9
50 42 12.7 67 23.2
100 82 14.0 91 25.1
150 95 14.9 99 26.6
200 100 16.7 100 24.9
300 99 15.4 100 26.6
400 99 15.1 100 27.9
500 100 16.7 100 30.1
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