HecMoTpst Ha CyleCTBEHHBIE pa3jIMuus 3HAYCHUM B JIBYX CEPHSX MPOBEICHHBIX
AKCIIEPUMEHTOB, KOPPEISIUOHHBIN KOA((GUIMEHT MpH JUHEWHON ammpoKCHUMAalUu
3aBHCHUMOCTEN B 00oux ciydasx ctpemutcs kK 1. Takum oOpa3zom, MOXKHO clenartb
BBIBOJI O JIMHEHHOM XapakTepe 3aBUCUMOCTH pPe3yJIbTaTOB, IOIYYEHHBIX KilacCUye-
CKHMM MHBA3UBHBIM METOJIOM U METOJIOM OMMKHEH MHPPAKPACHOU CIIEKTPOCKOIIUH.

[enpro qanbHEHIIMX MCCIEAOBAHUM SIBISIETCS BBISIBICHUE (DAKTOPOB, BIMSIOLIUX
Ha MOKa3aHUs HEMHBA3UBHOI'O TIIIOKOMETpA. B 4acTHOCTH, NpH BHU3YyaJbHOM CpaBHE-
HUM JBYX HCIHBITYEMbBIX HAOJIOAINCh CIEAYIOIINE Pa3IUuus: TEJIOCI0KEHNE, [IBET
KOXH, ee ToimuHa (rpy0ocTs). Tak wiv nHavye, MpUMEHEHNE HEMHBA3UBHOTO TIIIO-
KOMETpa OJTHO3HAYHO TpeOYyeT MHANBUIyAIbHOM €ro KaTMOPOBKH.

Cnucok MCNoJIb30BAHHBIX HCTOYHHUKOB

1. MI'BCMII [Dnexrponnsiii pecypc] / Caxaphblit juaber. AKTYaabHOCTD MpobiieMbl — PEsKUM 10CTY-
ma: https://www.mgbsmp.by/ informatsiya/informatsiya-dlya-patsientov/543-sakharnyj-diabet-aktualnost-
problemy — Jlata qoctyma: 25.10.2022.

2. T'Y3 «I'opoackas nonukauauka Ne3 r. ['pogHo» / TUNOTIMKEMUS — HCTHHHASL ¥ JIOXKHAs: — PEeXUM J10-
crymna: http://www.3grp.by/hls/page-doctors/page-endocrinologist/727/ — Tara nocryma: 25.10.2022.

3. MenunuHckuii onnaiH-cnipaBounnk MSD Manuals [Dsextponnsiii pecypce] / Diabetes Mellitus
(DM) — Pexum moctyma: https://www.msdmanuals.com/en-sg/professional/endocrine-and-metabolic-
disorders/diabetes-mellitus-and-disorders-of-carbohydrate-metabolism/diab-etes-mellitus-dm — JTata mocty-
ma: 25.10.2022.

4, TOMCKHIA TOJIMTEXHUYECKHI YHUBEPCUTET, VI HaydHO-TIpakTHYecKas KOHPEPEHIUs [DIeKTPOHHBIH
noctyrn| / HewHBasuBHBIE MeTOABI HW3MEpEHHsT caxapa B KpoBH — PexumMm  gocryma:
https://core.ac.uk/download/ pdf/53086006.pdf — Jlata moctyma: 25.10.2022.

5. Moii quaber [DnekTpoHHbIi gocTy] / OnpeneseHne ypoBHs caxapa B KPOBU Yepe3 CIIIOHY — PekuM J1o-

cryma:  https://moidiabet.ru/news/opredelenie-urovnja-sahara-v-krovi-cherez-sljunu  — Jlara moctyma:
25.10.2022.

6. BIYUP, 54-1 HayuHas KOH(pEPEHIHs acCHMPaHTOB, MATUCTPAHTOB M CTYACHTOB [DJIEKTPOHHBIN 110~
ctyn] / Meron HEMHBAa3MBHOI'O OINpENCJICHUs YpPOBHA TIJIIOKO3bI B KpoBU — Pexum nocrymna:

https://libeldoc.bsuir.by/ bitstream/123456789/32913/1/Krivonos_Metod.pdf — JTara noctyma: 25.10.2022.

UDC 004.383::611.85

BALANCE THERAPY GAMIFICATION BASED ON STABILOTRAINER
WITH MOBILE ACCESS

A.V. Lyutych
Brest State Technical University, Brest, Belarus

This article is devoted to the gamification of balance therapy based on stabi-
lotrainer with mobile access, with the preservation of training results on a cloud
server and the differentiation of access to a remote database. Variants of game train-
ing are considered.

The stabilotrainer is an electronic device that allows you to develop movement
coordination, body sensitivity and concentration. Exercises on a Stabilotrainer help to
improve the sensitivity of the feet and leg muscles, coordination of movements, reac-
tion speed and physical dexterity.

148



Earlier, the concept of a biofeedback stabilotrainer oriented for home use was
proposed [1].

The following structure of the complex was justified:

— stabilometric platform with mobile access;

— control unit — a portable device (laptop or smartphone) that receives data from
the stabilometric platform and controls the system;

— data display device (external monitor) — displays the instructions and training
results;

— server — synchronizes the control device and the data display device, stores the
results of trainings.

It is convenient to save the results of the training sessions on a cloud server — it
will allow users to access the studies from any device, as well as provide an oppor-
tunity to maintain a database of users. Authorization and user registration service will
allow each user to have his own set of saved results, as well as differentiate access to
the database.

The ability to manage the simulator remotely allows the instructor to regulate the
training process by continuously monitoring the condition of the trainee and the dy-
namics of the training process. In addition, the evaluation of process dynamics can be
automated, based on the data continuously obtained during training. The stabilo-
metric platform is able to assess the degree of tiredness, which can help to improve
the effectiveness of ongoing training without compromising health.

Typical exercises on stabilotrainer are:

— hold in the center — this is an exercise for maximum stability — you need to hold
the cursor as close to the center of the circle as possible;

— bypassing the circles — by changing the center of gravity of your body you need
to place the cursor in the center of each circle displayed on the monitor in turn;

—slalom — it is necessary to follow the sinusoidal guide as precisely as possible.

In general, there are the following control possibilities [2]:

— changing the duration of the workout — up to the onset of physical tiredness;

— changing the scale of displayed processes;

— change of success criterion;

— change of frequency of task changes.

Changing the scale in the exercise "Target" makes it possible to consistently nar-
row the zone of permissible deviations (see Figure 1).
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Figure 1 - Scale changing in the test ""Target"

At the initial stages of training it is advisable to scale up so that in the patient's
coordinates such a target occupies almost the entire area of support. As the motor
skill is practiced, the stabilometric platform will record fewer and fewer instances of
the trainee's center of pressure leaving the target, and at the right moment the stabi-
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lotrainer will be able to independently decide to change the scale towards narrowing
the target.

For the exercise “Slalom” it is possible to adjust the width of the permissible de-
viation and the sinusoid parameters in the same way.

By introducing multimedia games into training for athletes, for rehabilitation pa-
tients, or for balance therapy, variety and additional motivation in passing the tests
are created. The patient (the trainee), controlling what is happening on the screen
with his own body movements, plays the role of a kind of game manipulator. For ex-
ample, in the game "Labyrinth", the user can be tasked to pass it in a certain time,
gradually complicating the levels of the game (Figure 2).

Figure 2 - Concept of the game ""Labyrinth™ in the stabilotrainer

One way or another, the gamification of balance therapy can be implemented on
the basis of a stabilometric platform with mobile access. In this case, one can either
create a game story and the application itself from scratch, or use existing games
available in the public domain, replacing the input data in them with the data obtained
from the stabilometric platform.

References
1. JIrotera A. B. CrabunorpeHaxep ¢ OMoyIpaBieHHeM 10 onopHoi peakiyuu / COOPHUK KOH-
KYPCHBIX HayuHBIX paboT cTyneHTOB M MmaructpantoB Y.1 / YO «bpectckuil rocynapcTBeHHBIN

TeXHU4YeCKUi yHuBepcuteT»; peakoi.: H.H. [ano6sita [u np.]. — bpecr: U3natensctBo bpl TV,
2022. - C. 101-105.

2.CTabuioMeTpruyYecKoe UCCieoBaHue [DIeKTpoHHBIM pecypc]. — Pexum pocryna:
https://biomera.ru/upload/biblio/skvortcov_preprint.pdf — Jlara noctyna: 25.10.2022.

YK 656.13
HNCITOJb30OBAHUE UHO®OPMAIINMOHHBIX TEXHOJIOTUHA
IIPU OPTAHU3SAIINN ITACCAXKHUPCKHUX ITEPEBO3OK ITOCPEJICTBOM
BECIINJIOTHOI'O TPAHCIIOPTA
E.B. llIsenosa, B.H. lllyts, E.E. [Iponucko

bpecTtckuii rocygapCcTBEHHbIM TEXHUYECKUN YHUBEPCUTET, benapyck, bpecr,
helengood@gmail.com, lucking@mail.ru, prolisko@mail.ru

150


mailto:helengood@gmail.com
mailto:lucking@mail.ru
mailto:prolisko@mail.ru

