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CREATION OF AN INFORMATION SYSTEM FOR DETERMINING
THE SYMPTOMS OF HUMAN DISEASES

The article provides for the creation of an information system that identifies the symptoms of the
disease. The neural system was used to diagnose the disease. The neural network consists of an input
layer, 3 hidden layers and an output layer. The neural system was fully functional and gave very good
results. The telegram bot was created to make it easier for users to use. The telegram bot meets all the
requirements of the information system and is available to everyone.
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Introduction. Artificial intelligence in the world.

Australian researchers examined the symptoms of 1,217 medical reports from 36
diagnoses available on the internet and found that only 36% of them were correct, compared
to 58% of the top ten diagnoses. Sites that use "artificial intelligence techniques" to diagnose
and take into account the user's demographic data have successfully coped with this task.

Systems that use "artificial intelligence" for diagnosis and take into account demographic
data turned out to be the most accurate and correct diagnosis, 46% of the results are correct [1].

The first virtual hospital for coronavirus patients is being tested in New South Wales,
Australia. If a patient is diagnosed with the initial stage of the disease, he is not immediately
taken to the hospital, but supplied with a control device that is attached to the wrist and
placed in home quarantine. The device transmits the main indicators of the work of the heart
and lungs to the virtual department of the hospital. With the help of artificial intelligence,
doctors monitor indicators on the internet and can ask for hospitalization if a patient gets
worse [2].

The potential of artificial intelligence in medicine is much greater, you just need to be
able to use it correctly.

Artificial intelligence in Kazakhstan.

Recently launched online health diagnostics using artificial intelligence - iMedHub. The
patient is diagnosed remotely, which is especially important during the quarantine regime.
In Kazakhstan, lung disease is still diagnosed with an accuracy of 87%.

According to the developers, iMedHub can be used in pulmonology, mammography,
neuroradiology, histology, ophthalmology, cardiology and dermatology.

How to make a diagnosis online?

Doctors study X-rays from the PACS archive and then study the neural network. After a
few seconds, the program will display its analysis. Physicians can view medical records and
analyzes in electronic medical records. Users can access the program through computers
and mobile applications [3].

* Anpec ura nepenucku. E-mail: azhen ayazhan@mail.ru
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Research methods. The neural network consists of an input layer, 3 hidden layers and
an output layer (Figure 1).

Figure 1 — Neural network layers

The first hidden layer contains 500 neurons, and the activation function is called Relu [4].

o(x) = max{0, x} (1)

The second hidden layer contains 15 neurons, and the activation function is called
softmax. g%
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The third has 15 hidden neurons and an activation function.

3 1, x>0.001
o(x)= 0,else 3)

The first two inner layers are fully connected, while the third inner layer is connected
only to the neurons in front of it (Figure 2, 3).

Figure 2 — Connecting layers
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Figure 3 — Comparing machine learning models

For one source of disease, all classification algorithms have the same correct result by
99% [5, 6]. In patients with multiple sources of the disease, only the neural system was able
to give a good result (Figure 4).

Figure 4 — Neural network training

The neural system was fully functional and gave very good results. It should be noted
that all algorithms were developed in a source with the same symptoms of 850 patients and
tested in a source with 300 patients. The neural system was fully functional and have very
good results. It should be noted that all algorithms were developed in a source with the same
symptoms of 850 patients and tested in a source with 300 patients [7, 8].

To make it easier for people to use, we create a telegram bot and used the trained model
in the bot.

The telegram bot was chosen as the information system. Because it meets all the tasks
of the information system and is available to everyone. The bot we created is one of the
most useful.

The bot was written in Python. To write the bot, the Telegram Bot API was used.

The principle of operation of our bot is a vector n = 55 for the patient's symptoms. A
member of the symptomatic vector is denoted 1, and the missing member is denoted 0 and
is sent to the neural system, where the neural system makes a decision depending on the
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vector [9]. It consists of n = 15 vectors and 1 and 0. Outputs a diagnosis of the number of
the element having 1 in the vector (Figure 5).

Figure 5 — Bot's current result

When opening a bot, two types of diagnostics are offered. These are "Single Diagnostic
Testing" and "Multiple Diagnostic Testing" [10].

In the first mode, the bot will ask you if you have 55 symptoms.

In the second mode, the bot will ask you if you have 55 symptoms and the number of
questions related to symptoms will decrease. In contrast to the first mode, several diseases
can be detected in this mode. By answering the questions, you will receive a prognostic
diagnosis and information about your diagnosis and the institution that treats it. Thus, with
the help of our bot, people can find a prognostic diagnosis and immediately contact the right
doctor (Figure 6).

Figure 6 — Current result of the information system
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After the implementation of the information system, a survey was conducted of the first
100 people who used it [11, 12]. In the course of the survey, it turned out that the information
system correctly diagnosed 97 people (Figure 7).

Figure 7 — Use of information systems Activity diagram

Conclusions. We have a fully functioning information system available to all citizens
of Kazakhstan by telegram. The main advantage of our information system is that you can
use it for free [13].

Self-diagnostic capability using online resources and medical applications. simplify
the work of doctors with digital technology. As mentioned above, the information system
works through a neural system and has an accuracy of 99%. The neural system is a major
advantage over all other classification algorithms at the source of multiple diseases. Our
system can be used in any medical center.

The digitalization of medicine in Kazakhstan is not sufficiently developed. Therefore,
the system we have created is one of the first information systems in the field of medicine
in Kazakhstan. If a lot of work is done in this direction and development of the information
system, it will be very useful for people. In developed countries such as the USA, Germany,
Japan, such IS are developing and are in great demand.

However, a IS will never replace a doctor. Therefore, it is best to see a doctor rather than
treat yourself with a IS diagnosis [14].
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AJIJAMHBIH AYPYBIHBIH CUMIITOMBIH AHBIKTAWTBIH
AKITAPATTBIK JKYWEHI KYPY

Maxanaoa aypyoviyy cumnmomvii aHLIKMAUMuIL AKNAPAMMbIK JCYUeH KYpy Kapacmuvipwviizan. Ay-
PYObl aHBIKMAY OApbICIHOA HEUPOHOBIK JHcylie KoN0aHbLiobl. Heliponowvlk dceni Kipic kabammat, 3 dca-
CIpLI KAbamman dicone wwigvic Kkabamman mypaovt. Hellponouix Jcytie monvikmail jacymuic gcacan,
eme drcozapwl pesyivbmamap oepoi. Ilatidanranyusbiiaposiy KOI0aHYbIHA OHAl OONYbL YiLiH, merecpam Oom
arcacanvinovl. Tenespamm 60m aknapammolx HcyieHiy 6apivlk MiHOemmepine cail Heane 6apivik adamaa
Konicemimoi 60vin madwvliaosi.

Tyitin ce30ep: dcacanovl unmeniekm, aknapammolx Jcyie, mecminey, Telegram Bot API, duacho-
cmuxa.
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CO3JIAHUE TH®OPMAIIMOHHOM CUCTEMBI OITPEJIEJIEHUAS
CAMIITOMOB 3ABOJIEBAHUI YEJIOBEKA

B cmamve npedycmompeno cozoanue un@opmayuonHol cucmemul, KOMopast 8biAGIsen CUMRIMOMbI
3abonesanus. Helpounaa cucmema ucnonn3oeanacv 01s ouazHocmuku 6onesnu. Hetiponnas cemo
co-cmoum u3 6xo0H020 Closl, 3 CKPbImMbIX C10e8 U B8biXx0OOH020 caos. Hetlpounas cucmema oOvlna
NOTHOCMBIO pabOMOCNOCOOHOU U 0Alla OUeHb BbICOKUE pe3yibmamvl. bom 0nsa meneepamm Obin cO30aH,
4moOLl YRPO-CMumy NOIb306amensim ucnoavzoganue. Teneepamm- 6om omeeuaem ecem mpeboSaHUsIM
UHpOPMaAYUOH-HOU cucmembl U OOCTIYNEH 6CEM.

Knrouegvte cnosa: uckyccmsennulii unmeniexm, UHpopmayuonnas cucmema, mecmuposanue, Tele-
gram Bot API, ouacnocmuxa.





