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PROGRAM DEVELOPMENT FOR MOBILE CONTROL
OF FUNCTIONAL HUMAN CONDITION ON ANDROID PLATFORM

The subject of the study is the question of expediency and relevance of the development of software applications for
mobile control of the human functional state on the Android platform. This platform occupies a major market share and
development forecasts are quite optimistic, therefore, writing applications that are based on this system are relevant and in
demand. An analysis of the current direction of mobile and wireless technologies for information support in the field of
health care. The presented problems and contradictions are connected, in particular, with the insufficient level of
participation of professional doctors in the development of applications, low computer literacy of the population and the
high cost of such technologies. The analysis of medical mobile concepts and technologies covering new areas, including the
emergence of more complex programs for the analysis of diagnostic information, the attraction of new types of portable
devices is carried out. The purpose of the study is to create a mobile application to measure human fatigue on the basis of the
KCHZM. As a result of the study, the software code was developed and the program was tested on several mobile devices.
Conclusions The proposed complex for the determination of visual fatigue was tested and recommended for industrial
implementation. The claimed technical solution can be used in the field of safety of life, industrial sanitation, in particular in

the system of determining the level of fatigue of programmers, operators of personal computers, students, athletes.
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Urgency of work

Mobile devices have become an integral part of
our everyday life, both at work and at home. The use of
mobile and wireless technologies in the field of
healthcare has recently become an increasingly
important trend in the development of mobile medicine.
As you know, the smartphone is not so complex, it is a
few blocks: operational and built-in memory, a
processor, necessary for various computing, data
warehouse.It is also responsible for the connection of
the radio module, in turn, formed from the transmitter
and receiver. From a mobile phone, smartphones differ
mainly in the presence of the operating system. From
the work of the platform and its version depends on the
main functional of the device and its capabilities.
Smartphones, like other multimedia devices, can be
different sets and their work can be based on different
systems. The study examines the Android platform from
a well-known Google company.

Analysis of recent research and publications. At
the moment, Android is leading the market for operating
systems and its share is 48.8%. Predictions for this
platform are positive. Important aspects of the growth of
dynamics were the following characteristics, such as
openness of the system, the ability to make changes to the
main programs, the ability to quickly and easily develop.
Therefore, the choice of. AN Android app development is
very relevant. Information technologies are actively
implemented in various spheres of life, including health
care, which leads to a fundamental change in the people
life quality. Mobile healthcare is one of the promising
dynamic areas of eHealth, which aims to provide mobile
and wireless technologies for health information, health
services and healthy lifestyles. This direction can be
divided into 5 main groups:

— programs (applications) of medical orientation;

— medical information services, including
emergency telephony services

— diagnostic devices for smartphones, including
various devices or gadgets (chips, belts, bracelets,
"smart" glasses, etc.);

— mobile telemedicine, designed for remote
interaction both within the medical community and for
communication with the patient;

— management of medical data, co-ordination of the
work process of institutions in the field of health care.

The highest activity in the field of mHealth is
shown primarily by countries with high per capita
income. According to a survey, 72% of physicians in
Germany, Great Britain and France are actively using
mobile technology in their practice [1]. The benefits of
such technologies are evident: on the one hand, they are
able to make health care more accessible, convenient
and understandable to the patient, on the other hand,
they can provide the physician with comprehensive
technical and advisory support, which ultimately leads
to improved quality of medical care.

Currently there are over 100,000 healthcare
applications developed on Android and iOS platforms.
They are intended for physicians, patients, and people
caring for their health. Mobile healthcare is one of the
promising, dynamic areas of eHealth, which aims to
provide mobile and wireless technologies for health
information, health services and healthy lifestyles. This
direction can be divided into 5 main groups:

— implementation of remote monitoring of the
patient's condition, control of treatment effectiveness,
adherence and accuracy of patient compliance with
medical prescriptions;

— calculation of individual diagnostic parameters
and physiological parameters (medical calculators);

— advisory (informational) support of doctors and
patients.

The use of computer technologies for disease
prevention includes the use of various mobile
applications for healthy lifestyles (wellness), for
physical training and fitness (fitness) with the control of
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individual physiological and anthropometric indicators,
the fight against harmful habits, the formulation and
adjustment of diet. These programs have varying
degrees of complexity and can be used by the patient
either independently or in conjunction with a physician.
Mobile fitness programs allow you to make individual
physical training programs, taking into account the
impact on certain muscle groups, the analysis of the
performed or planned physical activity, etc. They are
able to maintain an interest in performing regular
physical exercises [1]. The most popular apps are the
apps for jogging, yoga, and therapeutic exercise. Studies
on the evaluation of the effectiveness of fitness
applications are extremely small. Of particular
importance are the applications that motivate a person to
abandon bad habits, primarily from smoking. From a
significant number of such programs, effectiveness has
been confirmed only in a few, so their widespread use in
everyday practice requires further study [2].

Medical calculators - a convenient electronic tool
that allows you to automatically calculate various
physiological and diagnostic parameters. Universal
calculators are created for the simultaneous calculation
of several parameters. The process of testing the most
popular of them showed that they are characterized by
almost absolute precision and meet all the basic needs
of clinicians. Among the most frequently recommended
include Medscape, Calculate by QxMD, MediCalc [3].
Advice programs are electronic versions of manuals and
manuals optimized for use on mobile devices [4]. The
most common among the experts are such programs as
the Medicaid Guide, the Handbook of diseases, the
Medical Group Soft, the pharmaceutical applications
Microdemex, Johns Hopkins ABX Guide, Epocrates.

By the end of 2014, smartphone applications
Figure 1 has been launched in all European countries,
which, like the Instagram service, gives doctors the
opportunity to share with each other and with students
of medical schools images of clinical cases [4]. In this
case, the confidentiality of information is preserved -
patients' faces are automatically obscured, access to
medical or any other personal information about the
patient is not provided.

The most promising direction is the development
and implementation of various diagnostic devices that are
joining smartphones. Mobile phones are becoming a kind
of express labs and instrumental diagnostic devices. It is
projected that the main part of the market for mHealth
products will be devices ("smart" glasses, watches,
bracelets, etc.) that record various health parameters and
send them through a wireless connection to a doctor.
Quite promising is the development of specialists from
Taiwan, based on which "smart" clothes, which contains
a lot of sensors, allows monitoring of the main indicators
of vital activity (body temperature, ECG, pulse) remotely
with the use of a smartphone as the central
communication device. With new programs and devices,
you can make more effective prevention and early
diagnosis of diseases, improve the health care system.

Devices will become more functional and tiny.
Everyone will be able to independently monitor their
health. Electronic cards of patients can be combined

with other applications, for example, with a reminder of
a visit to a doctor or taking medicine. The future is due
to the integration of mobile technologies and other areas
of health informatization.

Setting objectives. The main purpose of the study
is to create a mobile application to measure human
fatigue on the basis of the CPCM.

Material and research results

In view of all the above arguments for expediency
and relevance of mobile control of the human's functional
state, we worked with the Android platform, which
allowed us to write a code in Java abstracting from the
core. And create a mobile application to measure human
fatigue based on the CPCM. At work, we noted that this
operating system has such advantages as: a framework
that has a wide set of APIs for the creatures of various
types of applications and enables the reuse and
replacement of components offered by the platform and
other applications. And also the presence of Dalvik
virtual machine, which provides the launch of
applications. In addition, Android tools include SQLite
database, 2D and 3D graphics, Media Player, communi-
cations, exchange protocols and various libraries.

Java Development Kit is a multiplatform interactive
package developed for Java developers. The kit consists
of several components, such as the java compiler,
standard libraries, examples and templates, as well as
utilities required for work. You need to install an IDE
application that helps programmers write code. This
program provides a brief set of tools such as debuggers,
compilers, and more. Such integrated development
environments are used by seasonal developers and
novices who want to create an application.

There are many IDEs on the Internet, I recommend
using the free Eclipse software, due to the fact that
Google provides a plug-in to integrate it with the
Android SDK. When you download the executable file,
you must start the installation. Android Software
Development Kit consists of documentation, utilities, a
wide range of tools and various examples. The SDK
includes a debugger, a memory and performance profile
that is needed to for detecting memory leaks and find
inefficient codes, device emulators, utilities needed to
communicate with devices, and create packages. After
all the necessary applications and plug-ins have been
installed, the program code was written. Upon
completion of the program code development and
testing of the program on several mobile phones, a table
of basic parameters was compiled (Table 1). The results
of mobile devices are shown in Fig. 1-4.

Conclusions

1. Mobile healthcare is one of the most important
projects in medicine that will significantly improve the
availability and quality of medical care, awareness of
the community, simplify diagnostic procedures, reduce
financial costs, and improve the management of the
health system as a whole.

2. The active introduction of mobile technologies
into day-to-day clinical practice will improve this
interaction and bring it to a qualitatively new level. .
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Table 1. Mobile application parameters fixed on different models of smartphones

The name of the mobile
device

Android
version

The size of the
attachment to fit

Number

The size of the applical
of RAM

after placement

Hon 1 Using RAM

HTC Desire 820 6.0.1 2I'b IMB 1,93Mb

32Mb

Huawei HONOR 8 8.0.0 4I'b IMBb 8,92Mb

32Mb

Huawei HONOR 6 4.4.2

3I'b IMB 5,76Mb

32Mb
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Fig. 1. Work on the HTC Desire 820
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Fig. 2. The work of the application on Huawei HONOR 8
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Fig. 3. The work of the application on Huawei HONOR 8
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Fig. 4. Work of the processor in the exchange of data with the microcontroller
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3. The attraction of microcontroller technology
with a wireless interface makes it possible to
substantially simplify the component base of the
electronic part of the developed complex and expand the
functional of the human fatigue diagnostic tool.

4. The mobilization of smart-tools facilitates the
introduction of remote monitoring and smoothness of
key parameters of the diagnostic process.

5. Measurement accuracy increased by 67%
compared with the previous model.

6. The proposed software makes the diagnostic
procedure accessible and easy for most diagnostic
operators. The proposed complex for the determination
of visual fatigue was tested and recommended for
industrial implementation. The stated technical solution
can be used in the field of life safety, industrial
sanitation, in particular in the system of determining the
level of fatigue of programmers, operators of personal
computers, dispensary observations on the state of view
of students, students, athletes.
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Po3pobxa nporpamu i MOOIILHOT0 KOHTPOJIIO (PYHKIiOHAJILHOTO CTaHY JIIOJUHHA
Ha matgopmi Android

A. I Topomko, T. M. Jlepkay, T. A. IMUTpeHKO

IIpeameroM mOCHiPKEHHS € MUTaHHS JOLUIBHOCTI Ta aKTYaJbHOCTI PO3POOKH MPOrpaMHMX HONATKIB IS MOOLIEHOrO
KOHTPOJIO (YHKIIOHAJIIBHOTO CTaHy JIIOAWHM Ha Iuardopmi Axzapoun. [lana rmiatdopma 3aliMae OCHOBHY YacTKy PHHKY i
MPOTHO3H PO3BUTKY JIOCUTH OITHUMICTHYHI, OTKE, HAIMCAHHS JOJATKIB, SIKi MPALIOIOTh Ha OCHOBI aHOi CUCTEMH € aKTYyaJbHUMHU
i 3arpeOyBannmu. [IpoaHaini3oBaHO iCHYIOUMI Ha NaHWH TOAMHY HANPSIMOK MOOUTEHHX 1 O€3IpOTOBMX TEXHOJIOTIH JUIs
iH}opmaniiiHol MiATPUMKH B raiy3i oxopoHu 310poB'da. HaBeneHi icHyroun mpoOnemu i MpoTupiuus, IOB' sA3aHi, 30KpeMa, 3
HEJOCTAaTHIM piBHEM ydacTi NpodeciiHuX MeIUKiB B pO3poOLi JONATKiB, HU3bKOK KOMIT'IOTEPHOI TPaMOTHICTIO HACENEHHS i
BHCOKOIO BapTicTiO MoAiOHKX TexHouorii. [IpoBeene aHani3 MeIMYHUX MOOITBHUX KOHIEMIIN Ta TEXHOJIOT1H, SIKI OXOILTIOIOTh
HOBI 00J1aCTi, BKJIFOYAIOUH MOsIBY OiNBII CKJIAJHMX IPOrpaM JIs aHalli3y AiarHOCTHYHOI iH(opMallii, 3aydeHHsS HOBUX BHUIIB
MOPTATUBHUX MPUCTPOIB. MeTor0 NociiKeHHS € Po3poOka MOOIIBHOrO IONATKY [UIsl BUMIPIOBaHHS BTOMM JIFOJMHHU HA OCHOBI
KY3M. V¥ pesynbrari NpoBEACHOr0 MOCHIIKEHHS PO3POOICHO MPOrpaMHUM KO Ta BUKOHAHO TECTYBAHHA IIPOrpaMu Ha
JIEKIIBKOX MOOUIBHUX IpuOynoBax. BHCHOBKHM. 3anporoHOBaHMII KOMIUIEKC I BHU3HAuYCHHS Bi3yallbHOI BTOMH OyB
HepeBipeHUH 1 PEeKOMEHI0BaHUI Ul IHAYCTpiaJIbHOr0 BUKOHAHHS. [IpefcTaBieHe TeXxHIUHe PillleHHS MOJKe OyTH BUKOPUCTAHO Y
cdepi Oesnexkn KUTTS, iHAYCTpialbHOI caHiTapii, 30KpeMa B CHUCTEMi BH3HA4Y€HHS DiBHS BTOMHU IPOTrpaMiCTiB, OIEpaTopiB
[EPCOHAJIBHUX KOMII'IOTEPIB, CTYIEHTIB, CIIOPTCMEHIB.

KurouoBi ciioBa: MoGinbHI IPUCTPOI, MOOLITBHI JOIATKH, onepaniifHa cucrema Android, mporpaMHUiA KO,

Pa3zpaGoTrka nporpaMMmbl 111 MOOMJIBHOI0 KOHTPO/IA GYHKIMOHAJIBHOIO COCTOSIHUSA YeJI0OBEeKa
Ha iiatgopme Android

A. W. T'opomiko, T. H. lepkau, T. A. JIMuTpeHKo

ITpeameTroM ucce0BaHus SABIAETCA BOIPOC LEIECO00Pa3HOCTH U AKTYaIbHOCTH Pa3pabOTKH IPOrPAMMHBIX MPUIIOKESHHI
JUISL MOOWJIBHOTO KOHTPOJISL (DYHKIIMOHAJIBHOI'O COCTOSIHMS 4esioBeKa Ha miatdopme Anzapoun. JlanHas miatdopma 3aHMMaeT
OCHOBHYIO JIOJIFO PBIHKA M [IPOTHO3bI Pa3BUTHUs JOCTATOUHO ONTHMHUCTHYHBIE, CIIE/IOBATEIBHO, BOIPOC HAMCAHUS IIPUIIOKCHUH,
KOTOpbIE pabOTarOT Ha OCHOBE JJAHHON CHCTEMBI €CTh aKTyaJIbHBIM U BocTpeOoBaHHBIM. [IpoaHan3npoBaHo CylIeCTBYyOLIee Ha
JIJAHHOE BpEMsl HallpaBleHHEe MOOMIBHBIX M OECHPOBOJIOYHBIX TEXHOJOTMH s MHGOPMALMOHHOW NONJIEPKKH B OTPACIH
31paBooxpaHeHus. IIpuBeeHbl CyIIeCTBYIOIIME MPOOJIEeMbl U HMPOTUBOPEUMS, CBA3aHHbBIC, B YACTHOCTH, C HEIOCTATOYHBIM
YPOBHEM ydacTHsl IPO(eCCHOHAIBHBIX MEAUKOB B Pa3pabOTKe NPHIOKEHUH, HU3KOH KOMITbIOTEPHOH I'PaMOTHOCTBIO HACEICHUS
U BBICOKOH CTOMMOCTBIO INOIOOHBIX TeXHOosoruil. IIpoBeseH aHaNM3 MEIUIMHCKUX MOOWIBHBIX KOHLENIMH M TEXHOJIOTHUH,
KOTOpBIC OXBATBIBAIOT HOBBIE OOJACTH, BKIIOYAsl IOSABICHHE OOJIee CIIOXKHBIX HPOrpaMM JUIS aHalIM3a JUarHOCTHYECKOMH
nH(pOpMAaLMY, NPUBJICYEHHS HOBBIX BU/IOB IIOPTATHBHBIX ycTpoicTB. Lleb uccnenoBanus — co3zanue MOOMIBHOTO IPHIIOKEHHE
JUISL UI3MEPEHHsl ycTaocT yenoBeka Ha ocHoBe KUCM. B pesynbraTe NpoBeeHHOr0 UCCIeA0BaHUs pa3paboTaH MporpaMMHbIH
KOJI Y BBIIIOJIHEHO TE€CTHPOBAaHHUE MPOrpaMMbl HA HECKOJIBKUX MOOWIBHBIX ycTpoiicTBax. BeiBoasbl. IIpemioxkeHHbIH KOMILIEKC
JUIL  OIpENe]IeHUs BM3YaJIbHOW YCTallOCTH ObLI IIPOBEPEH W PEKOMEHIOBAH JUI MHIYCTPHAIbHOIO BBIIIOIHEHHUS.
IIpencraBneHHOE TEXHUYECKOE DEIICHHE MOXKET OBITh HCHOIb30BaHO B cdepe O€30MacHOCTH HKU3HM, WHIYCTPHAIBbHOU
CaHUTApUH, B 4YacCTHOCTH B CHUCTEME OIPEJCICHUs YPOBHA YCTAJIOCTH IIPOIPAMMMCTOB, OIIEPaTOPOB IE€PCOHAIBHBIX
KOMIIBIOTEPOB, CTYIEHTOB, CIIOPTCMEHOB.

KamoueBsie cJaoBa:
MPOrpaMMHBIN KOJI.

MOOWJIBHBIE YCTPOMCTBa, MOOWIBHBIE IIPWIOKEHUs, OlepaluoHHas cucreMa Android,
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