STUDENTY JTRAUKIMO | MOKSLINE VEIKLA SKATININAMOJO KONKURSO TEMA

Temos pavadinimas: ISmanaus dviradio pedalo kiirimas ir tyrimas

Tikslas: sukurti ir i§bandyti i§many dviracio pedala, veikiant] inercinio jutiklio signalais

Trumpas temos vykdymo apraSymas (ne daugiau kaip 2000 Zenkly):

DviraCiy sportas yra viena i$ populiariausiy fizinio aktyvumo formy tiek profesionaliame, tiek
meégéjiskame lygmenyje. Efektyvus dvira¢io mynimo judesiy atlikimas yra tiesiogiai susijes su
pajégumu, traumy prevencija ir energijos sgnaudy optimizavimu. TreniruoCiy procese ypac svarbu
ne tik stebéti pedaly apsisukimy daznj, bet ir vertinti mynimo tolyguma, jégos paskirstymag per
ciklg bei vadinamasias ,,dead-spot* zonas, kuriose momentinis darbas yra minimalus.

Siuo metu tokios analizés galimybés daZniausiai prieinamos tik naudojant brangius galios
matuoklius, kurie fiksuoja momenting jéga arba galig pedale ar Svaistiklyje. Taciau tokia jranga
yra brangi, ne visada prieinama mégéjams, o kartais ir pertekliné¢ kasdienéms treniruotéms. Dél
Sios priezasties kyla poreikis sukurti paprastesne, prieinamesn¢ technologija, kuri naudodama
pigesnius sensorius leisty stebéti pagrindinius mynimo technikos rodiklius.

Integruoti IMU jutikliai sudaro galimybe¢ vertinti kampinj greitj, pagreitj ir i§ jy apskaiéiuoti
parametrus, kurie gali buti paver¢iami efektyvumo ar kt. rodikliais. Tokie duomenys gali suteikti
sportininkui ir treneriui vertingg griZztamaja informacija realiu laiku, padéti koreguoti technika,
motyvuoti sportuojant bei uztikrinti didesnj treniruotés efektyvumag be dideliy finansiniy
investicijy. Taip pat tokig sistemg galima pritaikyti ir reabilitacijos procese.

Darbo tikslui jgyvendinti bus sprendziami tokie uzdaviniai:
e ISanalizuoti IMU jutikliy taikymo galimybes dviracio mynimo analizei.
e Sukurti prototipo techning ir programing jrangg mynimo dazniui bei kitiems parametrams
nustatyti.
e Pagaminti ir iSbandyti prototipg realiomis sglygomis.
e [vertinti gauty rezultaty tiksluma ir taikymo perspektyvas sporte bei reabilitacijoje.

Darbui jgyvendinti bus reikalingos tokios priemonés: elektronikos komponentai, IMU jutikliai,
ergometras ir 3D spausdinimo jranga. Dauguma $iy priemoniy yra Biomechanikos inZinerijos
katedros laboratorijose.
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TOPIC OF A COMPETITION PROMOTING STUDENT ENGAGEMENT IN SCIENTIFIC ACTIVITIES

Topic: Development and Investigation of a Smart Bicycle Pedal

Goal: to design and test a smart bicycle pedal operating with inertial sensor signals

Short description (max. 2000 characters):

Cycling is one of the most popular forms of physical activity, both at the professional and
recreational level. Efficient pedalling technique is directly related to performance, injury
prevention, and the optimization of energy expenditure. During training, it is important not only to
monitor cadence but also to assess pedalling smoothness, force distribution throughout the cycle,
and the so-called “dead-spot” zones where instantancous power output is minimal.

At present, such analysis capabilities are mostly available only through expensive power meters,
which record instantaneous force or power at the pedal or crank arm. However, such equipment is
costly, not always accessible to amateurs, and sometimes excessive for everyday training. For this
reason, there is a growing need for simpler and more affordable technology that, using low-cost
sensors, would allow monitoring of key pedalling technique indicators.

Integrated IMU sensors make it possible to measure angular velocity, acceleration, and to calculate
parameters that can be translated into efficiency or other performance indicators. Such data can
provide athletes and coaches with valuable real-time feedback, help correct technique, motivate
during training, and ensure more effective workouts without significant financial investment. This
type of system could also be applied in rehabilitation processes.

To achieve the aim of the thesis, the following objectives will be addressed:

To analyse the possibilities of applying IMU sensors for pedalling analysis.

To develop prototype hardware and software for cadence and other parameter detection.
To manufacture and test the prototype under real conditions.

To evaluate the accuracy of the obtained results and their application perspectives in
sports and rehabilitation.

The implementation of the work will require the following resources: electronic components, IMU
sensors, an ergometer, and 3D printing equipment. Most of these resources are available at the
Department of Biomechanical Engineering laboratories.
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