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a Correlations, and Therefore Try to Maintain the State of
Health, in Patient Affect by Multiple Sclerosis at the
Origins of Well-Being at a Certain Time Daily Time with
Clinical and the Musculoskeletal Exams

Prof. PhD Eng. Francesco Pia

Abstract- In this work we will explore the fact that according to
recent studies published in specialist medical journals, during
the early morning sleep-wake hours, during the early morning
sleep-wake hours. The idea we propose is the clinical-
musculoskeletal monitoring of a certain number of MS patients
for twenty-four hours so that they can collect data to train a
neural network with an appropriate learning algorithm suitable
for the purpose. The patients will first be hypothesized as such
in the present work and in the subsequent ones a virtual
patient will be developed, only in the last step will real patients
be used whose data will be housed in the virtual container
necessary o be able to present it to the learning system. This
learning system will be created for two main purposes: the first
is to find the real connection between the state of well-being
and certain hours of the day, the second is to find other
correlations between clinical tests and tests that highlight the
state of well-being, or less, skeletal muscle. In this work,
especially in the next two, collaboration with clinical entities
capable of giving the right scientific and operational support
will be fundamental in order to "fransform' the various patients
into useful data for the neural system which will be described
in the next work. In the following pages we would limit
ourselves to describing the main idea with the pros and cons
of the choices of concept and method, the tools and methods
to use them for the desired purposes of the work in its widest
extension and finally the expected results. It should be
underlined that the work in its entirety, when achieved, can be
used by any pharmaceutical companies interested in the
contents, in the results achieved or achievable in order to
create drugs or concrete treatment methods, if only to improve
the standard of living of the patients and their families,
lightening the burden that hospitals and various treatment
centers are called upon to bear on a daily basis. Furthermore,
two more articles are planned: the second after this with the
formalization of the chosen software and various simulations
with virtual patients and clinical examinations and finally the
third with real and concrete patients and clinical data acquired
in actual hospital clinics.
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I [NTRODUCTION

he undersigned has always studied, as a child,
Tand with over a dozen works in which he is the

sole author, [1]-[11], and is himself suffering from
a secondary progressive form of MS that is blocking him
as well as many patients and families around the world.
He opened a fundraiser on "www.gofundme.com" with
keyword "Artificial Intelligence vs Multiple Sclerosis" and
in addition to thanking you, the author will make every
effort to ensure that the funds raised are spent on the
next steps which are certainly expensive.

In this article we will describe a system based
on NNs and filters with production rules to train a
system, therefore the NN with back-propagation
learning algorithm, with three layers of perceptrons so
that the state of well-being can be associated with the
time [12] and therefore find some correlation that
connects the two variables.

This is the first of a series of articles that will be
written as the research continues. This is the first, the
second will instead be based on the description of
representation algorithms of the software that will be
used for recognition and therefore with a broader
description of the set of patients and the type of NN.
Based on the second, the third will be created where
real patients will be used instead of the virtual patient
encapsulator. But all of this will be linked above all to
raising funds for the continuation of the project, funds
that cannot be taken for granted given the size and
breadth of the undertaking. It must also be said about
the scheme found in the next paragraph, that is, it is very
summary and schematic, this is because the problems
that will be found in the second step, therefore with
virtual patients and in the third with real patients, many
difficulties will be encountered and many precautions
will be taken to overcome them; therefore making further
graphs is currently useless because the difficulties are
now unclear and many, all this is done by the
undersigned who has therefore himself witnessed this
pathology of what is hypothesized about the timetable

[12].
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The following must also be considered: the
incidence of MS on males and females, age, weight,
residence... and other known indications, let's suppose
that the incidence is 2 females and 3 males, this ratio is
better implicitly present in the sample to be presented to
the NN during the training phase so that this parameter
is also learned.

Then, let's say that the training must be done on
"healthy" patients? validation on "sick" patients? And the
test on "sick but not too sick" patients. A schift must be
made on the inputs because they are very many so
there is a risk of either over-fitting the net or not fishing
well given the small number of the output numerically
speaking because it is still an evoked potential,
therefore there are not a thousand inputs comparable to
those we would have in output, therefore it will be
necessary to appropriately choose a range to evaluate
the inputs especially in the first NN.

[I. METHODS AND TOOLS

This paragraph will describe the main scheme
of the setup that will be used, also in the next works and
the present one which mainly describes the idea, and
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the second one which involves the use of neural
networks and the drafting of an algorithm especially by
virtue of the fact that the patients will be virtually
encapsulated while the third will be much more
challenging because the use of 'real' patients and
interfacing with hospital realities with the related costs
will be expected.

The following diagram is a particularly "simple"
example because it only represents the preliminary
project that will be described, represented in the figures
fig. 1, 2. All this is obviously simple compared to the
scale of the overall project. It is believed, as was said in
the introduction, that it is not very useful to describe in
depth these blocks which are part of the design
represented in fig. 17 as the difficulties that will be
encountered will not be few and above all the methods
used to describe and create the various components will
not be simple, and the type of representation and its
creation that one will want to follow is unpredictable.

ARRAY OF CLINICAL OUTPUT

ROLE BASED
FILTER

EXAMES

EVOCATED POTENTIALS

ado23d LN3ILvd
Il
AVHYY LN3llvd

ELECTROMIOGRAPHY

Fig. 1: This figure represents the original idea to train a neural network to distinguish an MS patient from a healthy
one, as well as "'memorizing" the cases seen in training.

For evoked potentials and electromyography, a
filter based on output rules will be used, hoping to limit
the number of inputs, and since they are numerous, it
will be necessary to ensure that the NN [72]-[44] has a
variable and selectable range for the inputs both in
terms of position and as breadth; these aspects will
concern the second job, not the first. Up to now we have
discussed the project idea and mentioned the other two
or three that will follow.

© 2024 Global Journals

At this point the first neural network should be
able to diagnose multiple sclerosis but that's just not
what we would like. The following figure further
highlights the potential of the diagnosis issued in figure
fig. 1. An important factor for patient selection is the
impact of MS on the male/female ratio which must be
represented in the set of patients and therefore implicit
in the selected sample. Training and validation should
be assumed on healthy patients or testing on MS



patients. Over-fitting must be avoided thanks to a schift
on the inputs and to represent the output a little widely
and the inputs must be appropriately chosen with a
scissor variable in amplitude and position.

NEW PATIENT

The next figure fig. 2 shows the system
mentioned in the introduction, i.e. a system capable of
indicating significant parameters to be indicated to the
clinician.
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Fig. 2: This figure represents the second part of the system which could give important indications to the clinical
doctor when outputs are ready.

In order to clarify better, is the training carried
out on "healthy ?" patients and validation on those "sick
?" and the Test is a middle ground a little nuanced a little
healthy a little sick and assuming that the system in fig.7
is able to distinguish a healthy patient from a sick one,
then where does the information reside?

The information and the result of the correct
training of NN n°1 of the successful leamning of the
problem unknown until that moment; and up to this
moment after having carried out the training: then an
average is taken of the input vectors of the arrays of the
patients of the healthy ones even if on the average the
clue could be hidden, the truth the input of interest
appears: therefore presenting a new case and at this
point the network will say whether he is healthy or sick
and the difference is made between the representative
vector of the new case minus the average of healthy?,
sick?, so we will see what are the variables in play that
determine this difference between the representative
vectors.

The schemes proposed in fig. 7 and 2 should
be considered a cliché that can also be used for other
pathologies, this aspect is very important to point out.

[11.  CONCLUSION

As we intend to proceed after the pressing first
step, at the end of this predominantly descriptive work
on the idea of using NNs, two other steps are basically
envisaged: the second will concern the IT setup of the
entire set of objects relating to both the patients virtual
and rule filters and also an intermediate step with the
necessary simulations with a lot of work required. Once
the correct functioning of the virtual patient encapsulator
and the entire system has been verified, and the
presence of sufficient funds has been verified, we will
move on to talking about non-invasive experiments on
real patients, then we will try to actually carry out the
procedure that should respond, in part, to the question
in the title of this work, thus giving indications to clinical
doctors who are experts in the sector covered in this
article.
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