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OZET

SPOR MOTIVASYONUNU ARTIRMAK ICIN SANAL GERCEKLIK
TABANLI EGZERSIZ BiSIKLETi PLATFORMU

Muhammet Ali LIV

Sanal gerceklik teknolojisinin popdlaritesi giiniimiizde git gide artarak egitim, saglik
ve spor gibi bir¢ok alanda yaygin olarak kullanilmaya baglanmistir. Bu tez ¢aligmasi
kapsaminda gelistirilen sanal ger¢eklik oyunu ve kondisyon bisikleti ile insanlarin
spora olan ilgisini artirip sporu daha eglenceli bir hale getirmek amag¢lanmaktadir. Ek
olarak React.js ile hazirladigimiz web ara yiizii sayesinde kullanicilarin ge¢mis
aktivitelerini takip ederek diizenli spor yapmalarina olanak saglanmaktadir. Béylece
cagimizin en biiyiik sorunlarindan olan obezitenin en biiylik nedeni olan hareketsizligi
azaltmay1 hedeflemekteyiz.

Sanal gerceklik i¢in Unity oyun motorunu kullanarak gelistirdigimiz oyuna e-postasi
ve sifresi ile girig yapan kullanicinin yas, boy, kilo ve hedef nabiz aralig1 gibi bilgileri
hesaplamalarda kullanilmak iizere .net core ile hazirlanan API ile veritabanindan
alinmaktadir. Kullanici isterse oyuna baslamadan once zorluk derecesini ayarlar
kismindan degistirebilmektedir. Eger kullanic1 zorluk derecesini degistirirse oyunda
yoldaki egim artmaktadir. Oyundaki egim artis1 hissini kondisyon bisikletinde
yasatmak i¢in secilen zorluk derecesi Bluetooth vasitasiyla kondisyon bisikletine
aktarilmakta ve boylece artirilan zorluk derecesine gore yeterli sayida elektro miknatis
aktif edilmektedir. Aktif edilen her elektro miknatisin ana kasnaga uyguladigi kuvvet
sayesinde pedali ¢evirmek zorlagsmakta boylece oyundaki gerceklik hissi artmaktadir.
Oyuna ekledigimiz bisikletli karakter ve animasyonu, gelistirdigimiz kondisyon
bisikletinden Bluetooth ile alinan devir verisi kullanilarak oyun i¢inde hareket
ettirilmektedir. Oyun i¢inde tasarlanan iki zemin bulunmakta ve karakter diger zemine
gectiginde arkada kalan zemin karakterin bulundugu zeminin oniine getirilmektedir.
Bu dongii karakteri durmamasi i¢in takip eden zombi karakteri yakalayip oyun bitene
kadar ya da kullanici oyundan cikana kadar devam ettirilmekte bdylece oyunda
stireklilik saglanmaktadir. Kullanic1 oyun sirasinda ekranin sol iist kdsesinde nabiz,
mevcut hiz, gecen siire, yakilan kalori miktar1 ve gidilen toplam yol bilgilerini
gorebilmektedir. Ayrica oyunda nabiz verisi cihazin {istline yerlestirilen sensorler
vasitastyla siirekli alinmakta ve nabiz oyuna giris yapan kullanicinin olmas1 gereken
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hedef nabiz aralifinda degilse kullaniciya uyar1 verilmektedir. Boylece kullanicinin
daha saglikli spor yapmasi hedeflenmektedir. Oyuna giriste API vasitasiyla alinmis
yas, boy, kilo wverisi kullanilarak oyun sirasinda yakilan kalori miktar
hesaplanmaktadir. Kullanicit oyundan ¢iktig1 zaman yaktig1 kalori miktar1 yine API
vasitastyla veritabanina kaydedilmektedir. Kullanic1 web araytiizii sayesinde istedigi
zaman kullanim verilerini takip edebilmektedir.

Cihazin tiim bu fonksiyonlari ile kullanicilarin spor yapma motivasyonu artirmasi
hedeflenmektedir. Kullanic1 degerlendirmeleri boliimiinde yer alan anket sonuglari
cihazin bu potansiyele sahip oldugunu gostermektedir. Anket sonuclarina gore
kullanicilara yoneltilen “tasarlanan cihazi kullanmak spor motivasyonunuzu artirir m1”
baglamindaki sorulara kullanici cevaplarinin ortalamasi 5 iizerinden 4’{in {lizerinde
cikmustir.

Anahtar Kelimeler: Sanal Gergeklik, Kalori Olgiimii, Oyunlastirma ile Spor,
Kondisyon Bisikleti
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ABSTRACT

VIRTUAL REALITY-BASED EXERCISE BIKE PLATFORM TO
INCREASE MOTIVATION IN SPORTS

Muhammet Ali LIV

The popularity of virtual reality technology is constantly increasing, and it has become
widespread in many fields including education, health, and sports. The current thesis
study aims at making sports practices more fun and thus increasing people's interest in
sports by developing a virtual reality game and exercise bike platform. Furthermore,
using the web interface prepared with React.js, users can follow their past activities
and do regular sports. Accordingly, it is aimed to reduce the main cause of obesity,
which is one of the biggest problems of our age, namely inactivity.

Users log in to the game that we developed using the Unity game engine for virtual
reality with their e-mail addresses and passwords. User information such as age,
height, weight, and target heart rate is recorded in the database with the API prepared
with .net core to be used in subsequent calculations. Before the game, the user can
change the difficulty level as desired using the settings. As the user changes the
difficulty level, the slope of the track in the game increases. To experience the
increased incline in the game on the real exercise bike, the selected difficulty level is
transmitted to the exercise bike via Bluetooth. Thus, electromagnets corresponding to
the increased difficulty level are activated. With each activated electromagnet, the
force applied to the main pulley increases, and turning the pedal becomes more
difficult. Thus, the sense of reality in the game increases. The character that uses the
bike and its animation move in the game according to the cycle data transmitted from
the developed exercise bike via Bluetooth. Two backgrounds are designed in the game.
As the character moves from one background to another, the other background is
brought in front of the current background. This cycle is continued until the zombie
that follows the character catches the character or until the user terminates the game.
This ensures continuity in the game. During the game on the upper left corner of the
screen, the user can monitor the heart rate, current speed, duration, calories burned,

IX



and total distance traveled. Besides, the heart rate data is continuously received during
the game by the sensors placed on the device. Also, if the heart rate of the user is not
within the target range, the user is warned to achieve the goal of making more healthy
sports. The calories burned during the game are calculated using the age, height, and
weight data obtained via the API. When the user exits the game, the calories burned
are also recorded to the database via the API. The users can track their practice history
at any time using the web interface.

The ultimate goal of all these functions of the device is to increase the motivation of
the users toward sports practice. The survey results given in the user reviews section
show that the device has a potential to achieve this goal. According to the results of
the survey, the mean score of the users for the questions such as “Does using our device
increase your motivation towards sports practice?” is more than 4 out of 5.

Keywords: Virtual Reality, Calorie Calculations, Gamified sports, Exercise Bike



