1 Introduction

It is said that the human brain has “laterality, ” in
fact, many people process language almost in the left
hemisphere. Interestingly, this is true for the left-
handed people, many of who have the most part of the
language processor in the left hemisphere. Almost all
of internal organs are asymmetry, but many people

have the heart in left regardless of the handedness[1].

What is the cause of handedness? Although there
are many study about that probrem, the clear cause
isn’t found. The handedness would depend on many
factors, one of which would be the corpus callosum
size. Some studies reported that left-handed or incon-
sistently handed people have larger corpus callosums
compared with right- or consistently handed|[2][3]. On
the other hand, some reported negative associations
between the size of the corpus callosum and the hand
preference[4]. Also it has been reported that the as-
sociation between the handedness and corpus callo-
sum size in chimpanzees[5]. This inconsistent may
reflect that the specimens type (post mortem or in
vivo), how to quantify the corpus calllosum, and the
procedure by which subjects are classified as left- or
right-handed.

Handedness is usually quantified with a Lateral-
ity Quotient(LQ) using the Edinburgh Handedness
Inventory(EHI) [6].
asked which hand use in some tasks and answer using
right or left, only right or left, or both hands. LQ
is from -100(exclusize left-handers) to +100(exclu-
sive right-handers). Classifying the people as strong
right-handed and mixed-handed by EHI, it was re-
ported that mixed-handers, who are thought to have

In this inventory, subjects are

increased corpus callosum-mediated hemispheric in-
teraction, displayed better episodic memory in com-
parison with strong right-hander[7].

Some studies modeled hemispheres and the corpus
callosum using neural network([8][9]. In this paper, I
tested a small neural network model of hemispheres
and corpus callosam. This simple model suggested
that the large corpus callosum would be of advantage
in learning from both hemispheres.
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Fig. 1: Topology of neural networks. In each figure,
the left two neuron are inputs, the middle eight are
These net-
works are divided into two modules, upper and bot-

hidden, and the right two are outputs.

tom sides represent hemispheres, and have some con-
nections between both hemispheres. Upper left net-
work has only connections from the input to hidden
neuron of the opposite. Upper right has connections
from the hidden to the opposite output additionally.
Left lower has multiple connections from the input to
the opposite hidden. And right lower has connections
from the hidden to the opposite output.

2 Method

I experimented some small models of the neural net-
work consisted of hemispheres and the copus callo-
sum (Fig. 1). These networks have two input neu-
rons, eight hiddens, and two outputs. Inputs and
outputs are linked to half of hiddens, and this unit
represents the hemisphere. The connections between
hemisperes represent the corpus callosum, and here
I tested the relationship between the learning speed
and the corpus callosum size. The training data set

is AND for upper output neuron, and XOR for lower



Table. 1: Training data sets.

inputl input2 | outputl output2
-1 -1 0 0
-1 1 1 0
-1 1 0
1 0 1

Fig. 2: The learning curves(learning steps vs. sum of
squared error). Each figure, corresponding to Fig. 1,
learnings processes are excuted for ten times initial-

ized every time.

output (Table. 1). Using backpropagation, each net-
work is learned ten times (initialized every time).

3 Result and Discussion

The results is that the larger connections between
both hemispheres the network has, the faster and the
more stable it learns(Fig. 2). The network of which
inputs connect only one opposite hidden neuron did’t
converge because of false to learn XOR data. Com-
paring the upper right with the left lower, the former
have faster learning results, on the other hand, more
results didn’t converge than the latter.

This results suggests that the large corpus callosum
would be of advantage in learning from both hemi-
spheres.

4 Future Work

Enlarging this system, it is needed to confirm relation-
ship between the corpus callosum size and the amount
of interhemispheric interaction, and between the con-
structive laterality and functional laterality, such as
handedness.

And my other interest is why left-handers recall the
left-handed motion when they look a right-handed
motion. Human recalling system would be related
to the mirror neuron, which is activated not only
when moving but also when looking the other’s mo-
tion. Mimesis system is the model which represent the
mirror neuron system|[10]. A relationship between the
function of the mirror-neuron system and handedness
is reported[11].

I think a cerebral system would contribute to the
study about why left-handers recall the left-handed
motion when they look a right-handed motion. So I
want to make a cerebral system which has fanctional
laterality, corpus callosum, and mirror neuron system,
to test the relationship between the corpus callosum
size and the level of mixed-handed, and to make it to
recall own handed motion looking both handed mo-
tion.
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