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The Construction of Growing Neural Network
by Generating Multiple Hidden Neurons

Takashi Yamazaki and Katsunari Shibata, Oita University

Abstract: Growing neural network in which each growing neuron grows its axon towards a target neuron to acquire an
appropriate structure for a given task in parallel with learning has been proposed”. It could deal with only one hidden neuron
set and it was shown that EXOR problem was learned by the neural network. In this paper, a technique is proposed to extend
the growing neural network so as to deal with more than one hidden neuron set. It is confirmed that EXOR problem was
learned on the condition of a limited number of the direct connections from the input neurons to the output neuron. The
acquired structure was compared by the regular network and some difference found between them.
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Fig. 1: Stage transition in the growth of a GNN
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1. Forword calculation
2. Propagation of error signal
3. Diffusion of substance according to error signal
4. Axon growth
5. The formation of connection is judged
6. Modification of connection weight
(if neuron has connections)

Fig. 2: The flow of growing and learning. This sequence is re-
peated in each stage
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for the substance u”

divP =p-6 if 0>0 @)
divP =0 otherwise

for the substance u"
div'"=-p-0 if 0<0 ®)
div' =0 otherwise.
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Tab. 1: Each constant item and value
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0000 Ar 0.001[s]
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Fig. 4: Y coordinate of each
axon tip at the direct connection
stage
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Fig. 3: The loci of axon
tips at the direct connec-
tion stage
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Fig. 5: The loci of axon tips Fig. 6: The loci of axon tips
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Fig. 9: Temporal change of the Error. Time is magnified.
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Fig. 10: Acquired structure in the case of one direct connection
from input in the regular neural network after learning
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