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Abstract: A Neural Network-based

classification

perceptron algorithm - is applied to
diagnose chemical injuries of the central nervous system
(CNS) of chemistry workers. The quantitative EEG
(QEEG) data are used as classification features. The
classification algorithm is capable to separate the data
from healthy and chemically injuried persons at the
current stage of algorithm development.

algorithm

-

INTRODUCTION
The EEG signal sources are not yet fully understood, but
reflects the
integrated electrical activity of a large number of nerve cells

it is a well-known fact that EEG signal

rhythms and some additional experiments with optical
stimulation) is 8*14:ll2 for a patient. To choose only the
sufficient features allowing adequate classification and
diagnosis of patients with long-time chemical brain
injuries, the artificial neural network with 112-dimensional
input vector was used [a]. As the basis to generate an input
vector we used a QEEG parameter matrix (columns - 8
channels; rows - 14 quantitative parameters of different
EEG rhythms). The parameters are measured rhythm power
dwing 20 s epoch. To generate the input vector the matrix
rows were sequentially reordered into column vector.
INPUT

OUTPUTS

t1l
We have used the l0 - 20 system, a widely applied
method using ear electrodes Al and A2 as reference. This is
known as öommon reference recording.
Artificial neurons represent mathematical models
of living organisms. These attempt to simulate the structure

and fimctioning

of

biological neurons. However,

the

artificial model of neurons is not exactly constrained by real
neurons and it is only loosely based on biology. The
behaviour of real nervous systems is not completely
understood, but it is well-known that only part of the real

neuron's behaviour

is

essential

to the

information

processing.

During many years the large number of patients with
possible long-time chronic occupational neurotoxic effect
has been monitored in Estonian Institute of Experimental
and Clinical Medicine.
METHOD

The analysis and interpretation

of

such

a

large

volume of EEG data is not only very time consuming but
mentally very taxing. Recent developments in the field of
neural networks G.i-N) have increased the NN applicability
for classification purposes of the FS of CNS [2,3]. The
neural network (Figure 1) was designed to classiff the EEG
signals from patients, using measured QEEG parameters to
train the network. Network target vector was formed by

taking into account also
information, obtained from clinical research and
psychometric tests of the patients. Network input vector
experienced physicians,

Figure

l

Neural Network configuration for classification.

A standard (healthy) group of 2l patients and three
groups having different brain injuries (total 77 patients)
were preliminary diagnosed by experienced neuologists.

The network was trained using

perceptron

algorithm. Figure 2 illustrates the trained neural nefwork
weight vectors (bias b'=[-1.6928 0.2610]). The trained
neural network ability to classi$ the input data correctly
was tested by using data vectors from patients, classified by

experienced physicians. Dwing the network testing the best

performance

was obtained using EEG total

activity

parameter vector over eight channels.

consists of rectified total or rhythm mean values from eight

channels.

In this research the classification abilities of
with one and nrro hidden layers were

neural networks
studied.

The number of signals - classification features - in
BA, 5 typical EEG-

8-channel EEG-analysis (general
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Figure 2. Example of trained neural network weight
vectors.

CONCLUSIONS

Our method was adequate to differentiate befween the

EEG, recorded from healthy persons and patients with
neurotoxic diseases. Newal Network as one method to
analyse QEEG will be one possible basis to design some
new diagnosing methods of the firnctional changes of CNS
related to chronic neurotoxic injuries.
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