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A SOFTWARE SOLUTION FOR REAL-TIME COLLECTION AND PROCESSING OF MEDICAL DATA
FOR EPILEPSY PATIENTS

The rapid development of computer technologies has significantly impacted various sectors, including healthcare. The ability to collect, process, and
visualize medical data in real time is becoming increasingly important, especially for managing chronic conditions such as epilepsy. This paper presents
a web-based application designed for real-time monitoring of health indicators, enabling healthcare professionals to track patient data efficiently. The
system automates the process of collecting data from fitness trackers, transmitting it via a mobile device to a server, and visualizing it in a web application.
Its architecture employs a thin-client model with Node.js for backend logic and React.js for the user interface, ensuring scalability and responsiveness.
Key features include real-time data visualization, historical trend analysis, and the ability to export health metrics for further examination. The system
architecture follows a modular approach, with a clear separation of concerns between the client-side, server-side, and database components. MongoDB
is used as the database provider, offering flexibility in handling large volumes of health data. The system underwent extensive testing in two stages.
During the first stage, real-world data collection demonstrated an average data transmission time of less than 112 ms, ensuring compliance with real-
time requirements. In the second stage, stress testing with up to 100 simultaneous users showed an average server response time of 145.8 ms and a 95th
percentile response time of 167.1 ms. These results confirm the system’s robustness and suitability for deployment in medical facilities. Future work
aims to enhance the system by incorporating advanced real-time alert mechanisms and additional health metrics, such as oxygen saturation and activity
levels, to provide comprehensive monitoring. The presented solution showcases the potential of integrating modern web technologies into healthcare,

contributing to improved patient outcomes and more efficient workflows for medical professionals.
Keywords: real-time monitoring, medical data processing, automation, health indicators, software, system architecture, development

technologies.

Introduction. The development of contemporary
society is characterized by the substantial impact of
computer technologies, which have found application
across all areas of human activity. Information technologies
facilitate the dissemination of information within society,
thereby forming a global information space. Consequently,
they have become a crucial driving force in the deve-
lopment of the global economy and other spheres of human
activity. It is challenging to identify sectors where infor-
mation technologies are not currently utilized. The primary
domains of their implementation include construction,
mechanical engineering, education, banking, and, notably,
medicine. In numerous medical studies, the use of
computers and specialized software is indispensable. In
today’s context, proficiency in computer use is becoming
one of the most vital professional skills for medical

workers. Data collection and analysis methods, particularly
in the realm of intellectual analysis, although relatively
young among computer sciences, are gaining increasing
relevance. This trend is driven by the growing volume of
information and the enhancement of methods for its col-
lection and processing. The relevance of this work lies in
the ongoing development of the field of medical data col-
lection and processing, especially in real-time scenarios.
Epilepsy is a highly significant issue within modern
neurology and psychiatry. According to the World Health
Organization (WHO), the lack of comprehensive epide-
miological data on epilepsy across various countries results
in notable deficiencies in the organization of medical care.
Seizures associated with epilepsy may be attributed to brain
trauma or hereditary factors; however, in many cases, the
etiology remains unknown. Individuals with epilepsy
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frequently exhibit multiple seizure types and may also
suffer from other neurological disorders. Recurrent epilep-
tic seizures are often exacerbated by specific external and
internal factors. For instance, it is well-documented that
seizures can be triggered by sensory stimuli such as
exposure to bright, flashing lights or cardiovascular stress.
The management of these seizures presents significant
challenges, and preventing their consequences without the
employment of specialized (auxiliary, invasive) monitoring
devices is virtually unfeasible.

Fitness trackers represent a cornerstone of trends
within the field of healthcare web applications. The
synchronization of these devices with mobile platforms and
their integration into personalized dashboards significantly
aids in the collection of patient data. These trackers
facilitate the monitoring of variables such as heart rate,
blood glucose levels, among others. Notably, 49% of the
North American population utilizes smart devices, high-
lighting the remarkable proliferation of such trends within
healthcare.

The primary objective of this work is to enhance the
existing approach to data collection from fitness trackers,
focusing on the analysis and presentation of final data to the
physician of a specific patient.

Analysis of recent research and publications. The
creation and maintenance of modern computer databases
concerning patients' health status, disease progression,
laboratory tests, and treatments no longer pose significant
challenges for information technology specialists. Howe-
ver, a more complex issue is the lack of effective informa-
tion technology for the processing and analysis of medical
data, which would enable medical analysts to identify
patterns and correlations between various medical indica-
tors that are not immediately apparent. This, in turn, would
enhance the efficacy of treatment by selecting therapy
intensity that is adequate to the patient’s condition, assessed
based on a combination of identified risk factors [1]. The
determination of specific features in the processing and
analysis of statistical data from medical research, as well as
the improvement of information technology that accounts
for these features, remains critical. The application of
traditional statistical methods in medical data analysis has
a long history [2, 3]. Despite their significant utility and
importance, it is essential to acknowledge their limitations
concerning medical data. The specific nature of medical
data used in causal relationship analysis does not allow for
the correct application of many existing mathematical
methods currently used for data processing and analysis.
The primary reason for this is that classical statistical
methods work well for testing pre-formulated hypotheses,
which is rarely achievable in medical practice. Additio-
nally, various limitations of statistical methods related to
specific distribution laws of samples, data types, sample
sizes, and other factors must be noted.

Methods of data mining developed in the late 1990s,
such as neural networks of various types, fuzzy logic,
genetic algorithms, etc., can address the limitations of
statistical methods. Examples of versatile software systems
based on these methods include Intelligent Miner (USA),
Knowledge Studio (Canada), SAS (USA), MineSet (USA),
Clementine (UK), ST: Neural Networks, among others.

However, this versatility becomes a drawback in medical
applications, as it does not account for all the specific
characteristics of medical data. These characteristics
include extremely large data volumes, the selection of the
most informative features, the development of decision
rules considering risks, and the evaluation of the validity of
information.

Medical information systems (MIS) are employed to
automate tasks at each stage of the diagnostic and thera-
peutic process. The creation of a medical information sys-
tem serves several purposes:

e improving the quality of work of healthcare
workers and institutions by organizing the comprehensive
processing of medical information that aligns with the level
of utilized technical means, including the enhancement of
management and planning processes;

o facilitating the labor of healthcare workers by
eliminating labor-intensive and inefficient manual proces-
ses of medical data processing and analysis;

e ensuring effective information exchange with
other information systems.

Based on their purpose, MIS are classified into:

e systems whose primary function is data accumu-
lation (automated data and/or information processing sys-
tems, automated information and reference systems);

o diagnostic and consultation systems;

o systems that provide medical services.

In Ukraine, public healthcare institutions can choose
any medical information system provided that it has suc-
cessfully passed testing, is connected to the central database
of the Electronic Health System (EHS), has the necessary
functionality, and meets the technical specifications defi-
ned by the Ministry of Health. Nowadays, medical informa-
tion systems are a crucial means of establishing interaction
between healthcare facilities and patients. Recently, the
demand for acquiring information systems in hospitals has
increased more than ever, leading to heightened compe-
tition among developers of medical information systems.
Therefore, to compete with other MIS, developers must
improve their systems or create them with a level of func-
tionality that allows healthcare institutions to provide a
better level of service to their patients [4].

Let us consider the most popular medical information
systems operating in Ukraine.

“HELSI” is a modern, convenient, and reliable elect-
ronic medical system designed for both public and private
medical institutions, doctors, and patients. The system fea-
tures a data center certified by the State Service for Special
Communication and Information Protection of Ukraine
(SSSCIP) for comprehensive information security (CSIS).

The system automates the majority of processes
within healthcare institutions, including the work of doctors
and registration departments. It maintains electronic medi-
cal records for patients and manages doctors’ schedules.

Additionally, the system ensures the accounting of
payments and medications, the generation of statistics and
reports, and includes a form constructor [5].

Among the advantages, it can be noted that the system
automates numerous processes, records user actions, and
sets access rights while maintaining data confidentiality.
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However, the system has a very low rating in online
surveys, with most negative reviews indicating that the
system does not effectively interact with healthcare institu-
tions. Appointments made in the system do not correspond
to those in the hospital. The MIS also faces issues with
patient registration, user interface convenience, and overall
design.

The company “eLife” has been operating in the field
of process automation for nine years. This company has
developed a medical information system called “Medeir”.
Among its advantages, the system is noted for planning
interactions with patients, optimizing the operations of
healthcare institutions, and easily scaling data manage-
ment. The MIS promises high reliability, optimization of
staff working time, and cost optimization [6]. Reviews of
the system are available only on its own website, making it
difficult to evaluate its overall rating. By examining the
system’s images, the main disadvantages identified include
inconvenient, complex, and outdated interface, making it
challenging to assess the functionality in detail at this stage.

“Medstar Solutions” is a medical information system
that automates medical processes, ensuring comfortable
patient care. It is the first cloud-based MIS in Ukraine with
a state security certificate for the protection of personal and
medical data. The system has been operating in the market
for nearly eight years, improving the patient care process
[7]. The MIS has a decent rating, with approximately half
of the reviews on social media being positive. Most
negative reviews focus on the slow processing of requests
and the creation of episodes, diagnoses, etc.

“Doctor Eleks” is the medical information system has
been providing services for 17 years and has extensive
experience working with over 1,400 healthcare facilities.
The system automates all business processes within
institutions and ensures the creation of reports based on the
data entered into the system and their analysis. Among the
advantages, it is noted that the MIS, due to its extensive
experience in this field, has a better and more detailed
understanding of all healthcare facility processes.
Additionally, the MIS can store data both in cloud storage
and on servers, ensuring data security in accordance with
the comprehensive information security system (CSIS) [8].
Among the disadvantages are slow request processing,
slow creation of medical leave documents, the presence of
errors, a non-user-friendly interface, and unsatisfactory
customer support service.

“Health 24” allows any patient to quickly make an
appointment or consultation with any doctor without
spending much time. To receive quality medical services,
there is no need to stand in long queues at hospitals or
clinics. The comprehensive service provides online doctor
searches, selection of the best clinics, online registration,
access to electronic medical records, and price comparison
for services [9]. The majority of reviews about this product
are positive, making this MIS the highest-rated among
those listed. Customers highlight the convenience and
clarity of the program, well-organized document flow, and
the implementation of standardization in record-keeping.
However, it faces challenges in working with
multidisciplinary healthcare institutions.

Let us consider the most popular medical information

systems operating abroad. England has developed systems
such as NHS Director, which allows for advice and
consultation directly from the National Health Service. The
National Center for Emergency Medical Services performs
numerous tasks related to patient treatment at home.
However, the issue is that the work of these services is not
integrated with the activities of other health services and
the health management system throughout the United
Kingdom.

The Danish automation of the healthcare system
serves as an exemplary model. In 1994, Denmark
established a healthcare network system, which was later
portalized in 2004. Currently, Health Net is an essential
resource for citizens, professionals, and general
practitioners, facilitating home treatment. The system
operates on three levels: national (National Health Board),
primary (nursing homes, pharmacies), and secondary
(hospitals). All levels are integrated into a unified portal
infrastructure, enabling participants at any level to access
all types of information.

The implementation of a hospital automation
information system in Austria is exemplified by the project
carried out at the Vienna General Hospital. One of the
operational principles of this institution is the integration of
therapeutic, educational, and research activities,
necessitating the implementation of an information system
that supports clinical processes as well as research and
teaching activities, serving approximately 8,000 users.
Consequently, the hospital introduced electronic medical
records, a patient administration module, a content
management system for the general clinical repository
(including medical device data, multimedia data, scanned
documents, videos), a planning and documentation module
for operations, a data migration system, integration of
existing subsystems, a clinical drug trial system, and a
research integration platform (to combine clinical data and
research data, such as phenotype and genotype) [10].

Electronic Medical System in Canada. The Ministry
of Health of the Canadian province of Alberta decided to
distribute medical information through a secure network to
ensure informed decision-making by healthcare
professionals regarding the provision of medical care. To
implement this project, an integrated medical system
(Wellnet) was developed. This system supports decision-
making and ensures the availability of accurate and up-to-

date information on population health and current
medication information  (including evidence-based
medicine).

It is evident that the primary task of information and
communication technologies in healthcare is to ensure
patient safety. Based on this premise, healthcare
informatization in European Commonwealth countries
follows the path of creating decision support systems for
physicians, establishing a new informational environment
for their activities. This environment allows access to
professional information resources (information and
reference systems and thematic forums) and navigation
between professional associations and recognized experts.
It creates a continuous education environment for
physicians through regular monitoring of the latest
achievements in medicine and pharmacy. Computerized

Bicnux Hayionanvnoco mexuiynozo ynisepcumemy «XI1». Cepis: Cucmemruti
32 ananis, ynpasuinua ma ingopmayitini mexnonoeii, Ne 2 (12) 2024



ISSN 2079-0023 (print), ISSN 2410-2857 (online)

physician order entry systems can reduce medication errors
by nearly 80% and adverse side effects by 55%. In some
countries, physicians cannot obtain a license to practice
without appropriate knowledge in information technology
(e.g., in the Netherlands) [10].

Experts, based on many years of experience in
creating and using medical information systems for
working with visual images obtained from radiological,
tomographic, mammographic, ultrasound, and other
studies, assert that the benefits of automating instrumental
diagnostics departments are evident. This automation
significantly expands the professional capabilities of
physicians across various specialties.

The automation of clinical laboratory studies is of
great importance in improving the quality of medical care.
It significantly enhances laboratory productivity and
creates a unified database of research results, which, when
integrated with the medical information system of
healthcare facilities, becomes immediately accessible to all
necessary medical professionals. According to most
experts, the most adequate indicator of the system’s
organizational efficiency is the reduction of medical
personnel’s working time spent on preparing reporting
documentation. The preparation of a large number of
various documents and reports has become a bottleneck in
the operation of healthcare facilities, which inevitably
impacts the quality of treatment. Therefore, the benefit of
automation is currently linked to solving this issue. As the
MIS continues to develop, this aspect of work can be
completely removed from the responsibilities of medical
personnel. The system should automatically retrieve all
necessary information from medical documentation and
transmit it to specialists responsible for report preparation.
The implementation of an MIS can be considered

successful if, after a period of time — which may span
months or years—practically all medical personnel at the
healthcare facility are using the system, at which point the
question of quantitatively evaluating efficiency arises [10].

Proposed solutions. The article examines a
developed web application that allows physicians to
monitor patient health indicators in real-time, thereby
automating the data monitoring process, as well as the
overall data control process through the use of a dashboard.
The software product can be utilized in various medical
institutions. The web application includes patient search,
patient information, and infographics. The primary user of
the software is the physician.

We have a device in the form of a fitness tracker that
transmits user data via Bluetooth protocol to an Android
operating system device, storing this data in local storage.
There is also a server entity that receives real-time data
from the mobile device and transmits this data to the web
application through a WebSocket connection. The data
flow diagram is shown in fig. 1.

Functional requirements for the software:

o the doctor has the ability to log into the system;

o has the ability to log out of the system;

e the doctor has the ability to create a new patient
profile;

o the doctor has the ability to interact with patient
data;

o has the ability to edit patient data;

e has the ability to delete patient data from the
system;

o the doctor has the ability to view patient health
indicators;

o display of indicators for a specific time;
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Fig. 1. Data Flow Diagram for proposed information system
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o real-time display of indicators;

o real-time display of charts;

o display of indicators for the entire monitoring
period;

e export of health indicator data for the entire
period;

e export of health indicator data for a specific
period.

The chosen architecture is a “thin client,” with
information processing tasks performed on the server [11].
The deployment diagram is shown in fig. 2. Development
technologies include NodelJS as the web application
framework for user interaction with the website. The
programming language is JavaScript (JS), with the
React.JS library used for creating user interfaces. The
platform utilized is Node.js. HTML5 is used for the
external interface, and CSS3 is used for web page design.

The main components in the diagram are:

e “UserClient” — a computer or laptop used by a
doctor or administrator.

e “Web Browser” — a browser installed on the
computer or laptop used by the doctor or administrator.

e “Engine V8” — the browser engine for compiling
and translating JavaScript code.

e “React.JS” — a component library for project
initialization.

e “Client-Side-App” — a component for server-side
rendering of application pages.

e “webpack.js” — a component library for
optimizing the project bundle during compilation.

o  “WebServer/LocalServer” — a device or machine
leased for deployment.

o “Node]S” — a framework component for creating
the server-side application.

o “ExpressJS Application” — a component library
for additional functionality and handling application
services.

For data management, we have chosen to utilize
MongoDB, an open-source NoSQL database that offers
flexible data modeling without the need for predefined
table schemas. Its ability to efficiently handle large
volumes of diverse medical data makes it particularly
suitable for healthcare applications [12,13]. The data model
is illustrated in fig. 3.

As a result of developing the software system, all
necessary functionality was implemented, including the
user interface and data retrieval from the mobile device.

The system was tested in two stages. In the first stage,
data collection and analysis were conducted under real
conditions.

A sample of the collected data, shown in fig. 4,
includes key parameters such as pulse rate, number of steps,
calories burned at specific moments, and an indicator of the
presence of an episode based on sharp deviations in pulse
rate from the patient’s historical data. System logs were
also analyzed, revealing that the average data transmission
time from the fitness tracker to the web application was less
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Fig. 2. Deployment Diagram for proposed system
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Fig. 3. Logical Data Model for proposed system
Report 834124(From-... w @ &
dain MMpaska Bwg Beraska dopmar [lawwsie MHCTpyMeHTH Ci Nocneaxee uaMeHeHUe: TONBKD YTO
o~ & T O100% - p. % 0 00 123v  Calibri - 12 -Bz.g.ibﬂaﬁ—gvkl_vl—-v"/v o @ [a]
1 A B c o E F G
1 HaesTudmearop Toas3oeaTeds Ipsucryn Mata Myase Kpoku Kanopii
2z 609¢Bb133b47410017315784 834124 FALSE 13.05.2021, 5:12:35 GMT+3 72 860 1344
3 609cBb0e3b47410017315783 834124 FALSE 13.05.2021, 5:12:30 GMT+3 75 860 1344
4 609c8b093bAT410017315782 834124 FALSE 13.05.2021, 5:12:25 GMT+3 76 860 1344
5 609c8b043b47410017315781 834124 FALSE 13.05.2021, 5:12:20 GMT+3 78 860 1344
& 609¢Baff3b47410017315780 834124 FALSE 13.05.2021, 5:12:15 GMT+3 79 860 1344
7 609c82fa3b4741001731577f 834124 FALSE 13.05.2021, 5:12:10 GMT+3 79 860 1344
& 609cBaf53b4741001731577e 834124 FALSE 13.05.2021, 5:12:05 GMT+3 80 860 1344
9 609cBal03b4741001731577d 834124 FALSE 13.05.2021, 5:12:00 GMT+3 80 860 1344
10 609¢Baeb3b4741001731577¢ 834124 FALSE 13.05.2021, 5:11:55 GMT+3 79 860 1344
11 609cBae63b474100173f577b 834124 FALSE 13.05.2021, 5:11:50 GMT+3 79 B&O 1344
12 609cBae13b474100173f577a 834124 FALSE 13.05.2021, 5:11:45 GMT+3 80 B60 1344
13 609cBadc3ba7410017315779 834124 FALSE 13.05.2021, 5:11:40 GMT+3 80 860 1344
14 609cBad73b4741001735778 834124 FALSE 13.05.2021, 5:11:35 GMT+3 79 860 1344
1S 609cBad23b474100173f5777 834124 FALSE 13.05.2021, 5:11:30 GMT+3 76 B&O 1344
16 609cBacd3b4a7410017315776 834124 FALSE 13.05.2021, 5:11:25 GMT+3 78 B60 1344
17 609cBacB3b474100173f5775 834124 FALSE 13.05.2021, 5:11:20 GMT+3 78 860 1344
18 609cBac33b474100173f5774 834124 FALSE 13.05.2021, 5:11:15 GMT+3 79 860 1344
1% 609cBabe3ba74100173f5773 834124 FALSE 13.05.2021, 5:11:10 GMT+3 72 B51 1342
0 609cBab93b4a74100173f5772 834124 FALSE 13.05.2021, 5:11:05 GMT+3 75 850 1341
71 609cB8ab43b47410017315771 834124 FALSE 13.05.2021, 5:11:00 GMT+3 78 841 1340
2 609cBaal3ba741001735770 834124 FALSE 13.05.2021, 5:10:55 GMT+3 65 840 1337
23 609cB2aa3ba741001731576f 834124 FALSE 13.05.2021, 5:10:50 GMT+3 95 BaD 1337
24 509cBaa53b4741001731576¢ 834124 FALSE 13.05.2021, 5:10:45 GMT+3 920 BaQ 1337
25 609cBaal3b4a741001731576d 834124 FALSE 13.05.2021, 5:10:40 GMT+3 78 837 1333
#  609cBa%b3b4741001731576¢ 834124 FALSE 13.05.2021, 5:10:35 GMT+3 75 835 1329
#7  609cBa963b474100173f576b 834124 FALSE 13.05.2021, 5:10:30 GMT+3 74 B34 1327

Fig. 4. Generated report with collected data

monitoring systems [14]. The average server request
processing time was less than 71 ms.

As a result, the system visualized heartbeat rate
changes as an interactive chart, enabling the doctor to
assess the patient’s condition in real-time or over a specific
period and identify potentially critical situations. fig. 5
presents the chart.

In the second stage of testing, load testing was
conducted using the K6 Load Testing Tool, simulating up
to 100 concurrent patient devices sending medical

indicators. Under load, the average server request time was
145.8 ms, and the 95th percentile time was 167.1 ms. These
metrics confirm the system’s ability to operate stably even
under high levels of concurrent requests, ensuring reliable
performance in real-world medical settings.

Conclusions. The developed system provides real-
time monitoring of health indicators for patients with
epilepsy, enabling early detection of critical conditions and
timely medical response. The system utilizes historical
patient data to identify deviations in heart rate trends, which
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Fig. 5. Interactive chart of heartbeat rate changes for Real-Time patient monitoring
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IMPOT'PAMME PIINEHHA JJ151 3BOPY TA OBPOBKHA B PEAJIBHOMY YACI MEJUYHUX JAHUX
XBOPUX HA ENUIEIICIIO

CTpiMKHH DPO3BUTOK KOMIT'IOTEPHUX TEXHOJIOTiHl CYTTEBO BIUIMHYB Ha YHCIEHHI c(epH CYCIIIBHOTO JKUTTS, BKJIIOYAIOYHM OXOPOHY 3HOPOB’S.
MosxnuBicTh 300py, 00poOKH Ta Bisyasi3auii MEAUYHUX JAHUX Y PEXKUMI peanbHOro yacy HaOyBae aeaati OUIbLIIOro 3HaUYeHHs, 0COOIMBO B KOHTEKCTI
YIpPaBIIiHHS XPOHIYHHMH 3aXBOPIOBAHHSAMH, 30KpeMa eIijienciclo. Y cTaTTi IpelcTaBlIeHo BeO-70JaTOK, CTBOPEHHI JUI MOHITOPHHIY IOKAa3HHKIB
3[I0pOB’sl y peaJIbHOMY Yaci, KM 103BOJIsIE MEANYHHUM IpaliBHUKaM e()eKTUBHO BiICTEXKyBaTH JaHi nauieHTiB. CucreMa aBTOMaTH3ye mpouec 300py
naHux 3 ¢iTHec-TpekepiB, iX mepenadi yepe3 MOOLIbHHI MPUCTPii Ha cepBep Ta mojanbLIol Bidyaumisawil y Be6G-iHTepdelici. ApXiTeKTypa CHCTEMH
no0y/oBaHa Ha OCHOBI MOJEJi TOHKOrO KIIiEHTa, 0 BHKOpUcTOoBYye Node.js aist cepBepHOi joriku ta React.js s po3poOKH KOPHCTYBaLbKOTO
iHTepdeiicy, 3abe3nedyroun NpH [bOMY BHCOKY MacIiTaboBaHIiCTh i amanTuBHiCT. OCHOBHI (DYHKIIOHAJIbHI MOMJIMBOCTI CHCTEMH BKIIOHYAalOTh
Bi3yani3allilo aHHX y PEXHMI peaJbHOro 4acy, aHaji3 iCTOPHYHHMX TECHICHIIH Ta MOXIMBICTh €KCIOPTY KIIIOYOBUX ITOKa3HHKIB 3/J0pOB’s I ix
MOJANBIIOrO JIOCII/DKEHHS. APXITEKTypHa MOJENb CHUCTEMH Iependadac MOIYJIbHHH MiAXiJ 13 WiTKHM PO3MEKYBAHHSM BiNIOBiNaIBHOCTEH Mixk
KJTIEHTCBKOIO YaCTHHOIO, CEPBEPHOIO0 CTOPOHOIO Ta KOMIIOHCHTaMH 0a3H JaHuX. Y siIkocTi 6a3M JaHMX BHKOPHCTOBYEThCs MongoDB, 1o 3abe3neuye
BHCOKY THYYKICTb B YIIPaBJIiHHI BEJIMKUMHU oOCsiraMu MeTMuHUX 1aHuX. Cucrema OyJia miajiaHa KOMIUIEKCHOMY TECTYBaHHIO Y JiBa etanu. Ha nepriomy
eTari 30ip peajbHUX JaHUX MPOJSMOHCTPYBAaB CEpelHii yac mepenadi, mo He mepesuirye 112 mc, mo BianoBigae BUMoraMm (YHKIIOHYBaHHS Yy
peanbHOMY 4aci. Ha npyromy erarmi, mig yac crpec-TecTyBaHHs 32 yuacTio 0 100 ofHOYaCHUX KOPUCTYBadiB, OyI10 3adikcOBaHO cepeHii yac BiamoBii
cepBepa Ha piBHi 145,8 mc, a 95-if mporeHTHIb Yacy BinmoBiai ckiaa 167,1 mc. OTpumaHi pe3yabTaT MiATBEPKYIOTh BUCOKY HAIiHHICTh CHCTEMH Ta
1l TOTOBHICTB 10 BIIPOBADKCHHS y MEJIMYHHX yCTaHOBaX. [loqanbInmii po3BHTOK CHCTEMH Iepedadae iHTerpamito po3MIpeHHX MEXaHi3MiB CIOBIICHHS
y peaJbHOMY 4Yaci Ta JOAATKOBUX IMOKa3HUKIB 3[0POB’s, TaKHX SK PiBEHb HACHYCHOCTI KHCHEM Ta PiBeHb (DI3UYHOI aKTHBHOCTI, IO JO3BOJIUTH
3a0€3MeUYNTH KOMIUIEKCHUI MOHITOPUHT CTaHy Malli€HTiB. 3alipONOHOBAHE PIllIEHHS IEMOHCTPYE MEPCIEKTHBY IHTErpallii CydacHUX BeO-TEXHOJIOTii B
OXOPOHY 3I0POB’Sl, CIPHSIOYH iIBUIIEHHIO e(heKTHBHOCTI MEANYHHX IIPOLECIB Ta IIOKPAIICHHIO Pe3yJIbTaTiB JTiKyBaHHS IAIli€HTIB.

Ku11040Bi cJI0Ba: MOHITOPHHT y peaibHOMY 4aci, 00poOka MEANYHUX JAQHUX, aBTOMATH3aLlisl, [IOKa3HUKH 3[J0POB’s, IpOrpaMHe 3a0e3neyeHHs,
apXiTEeKTypa CHCTEMH, TEXHOJIOTii pO3POOKH.
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