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Effect of the number of hidden neurons in the learning of a layered neural network
with a large number of inputs

Kazuyoshi Yuki and Katsunari Shibata, Oita University

Abstract: In this paper, it is shown through some simulations of the learning of robot behavior that in a three-layer neural
network with a large number of input, learning becomes stable when the number of hidden neurons is increased. It is suggestet
from the simulation that that is because the weight values from the hidden layer to the output layer become small by the increase

of the number of hidden neurons, and accordingly the propagated error of each hidden neuron becomes small.
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Fig. 2 Architecture for the learning of robot behavior in this
paper
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Fig. 1 An example of expected weight values according to the

number of hidden neurons
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Fig. 3 Simulation environment
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Fig. 4 The number of successful trials according to the num-
ber of hidden neurons and learning rate.
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Fig. 5 The number of trial when the average number of steps
to the goal for five object locations becomes less than 40.
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Fig. 6 The maximum value ofd| in the hidden layer in the

first 2000steps.
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(c) The number of neurons in the hidden layer is 180.
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Fig. 7 The average and standard deviation of each of the av-

erage and the maximum weight value between the hidden D 0000000 30000000000000000
layer and the output layer after 10000 trials over 10 simula-0 00 00000COCOO00O00000000000O00OO
tion runs. The scale is different between the average and thﬁ 0000000000000 00000000000

maximum.
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