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Sequential Circuits on a Pulse-Driven Neural Network
Akihisa TSUDA
Abstract

Our last purpose is to develop a really intelligent system like human brain.

We made a simulator of neural network. We need it when we develop such
a system. We need to build an imitation of brain to simulate. We build it with
the Genetic Algorithm (GA).

Memory is the most important matter in the brain. But we scarcely know
its structure. Qur present purpose is to know it.

This purpose demands that this simulator adopts the neuron model just like
real neurons. Therefore, we do not adopt the well-known simple neuron model.
We adopt the pulse-driven neuron model. This neuron model fires when input
pulses accumulate enough. Furthermore, we introduce the conception about
absolute refractory period and relative into this model like real neurons.

On the other hand, in order to know the structure of brain’s memory, we
need the network with the structure of memory when we build it with GA.
Therefore, we develop a network which can solve easy mazes. Such the network
requires short term memory and long term memory. This short term memory
indicates which direction the agent moving in a maze comes from. This long
term memory indicates how to solve mazes. This network has the concrete
purpose that it solves mazes. We can build such the network logically. So this
network makes it easy to build the primary individual of GA.

To build this primary individual, firstly, I presented the algorithm to solve
easy mazes. In order to know the structure of memory, this algorithm should
have memory to solve mazes.

Secondly, I reduced the algorithm to a logical sequential circuit and imple-
mented it on the network.

Then, in order to implement this circuit on a network, I took the approach
that T made a model which behaves as a logical device. Therefore, firstly, I
presented the several models classified in the input-output peculiarity. Secondly,
I reduced neurons to logical devices.

In this paper, simply, I gave this circuit inputs like two logical values. There-
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fore, I adopted the neuron model with the linear input-output peculiarity. We
realize this model easily. In this model, for example, in order to make the neu-
ron which behaves as a logical device AND, I made the neuron which fires only
when pulses come to all input lines.

In the development of this circuit to solve easy mazes, the data structure
of memory is LIFO. Therefore, I gave the circuit the structure of memory as a
stack.

On the other hand, the clock controls the behavior of this circuit. In this
paper, the clock’s value changes when the inputs of walls around the agent
moving in a maze changes. And then, the change of the clock’s logical value
from 0 to 1 updates the state of the circuit.

And then, I presented the method to make the model whose input-output
peculiarity has threshold. In the network which T built in this research, the
neurons behaving as logical devices has the linear input-output peculiarity. This
suggests that it is difficult to distinguish between the logical value 0 and 1
clearly when some inputs come. But a real neuron’s input-output peculiarity
has threshold. This suggests that it is always possible to distinguish. Therefore,
in order to simulate like a real brain, the input-output peculiarity of the model
behaving as logical device should have threshold.

We will have made the model which behaves as logical device and has the
input-output peculiarity with threshold. Only exchanging the neuron model
with linear input-output peculiarity, we will be able to build the primary indi-

vidual to simulate like a real brain.
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