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Abstract— VRycle is a Virtual Reality cycle simulator. 

From the comfort of a living room one could experience the 

upbeat pleasure of cycling. Vrycle will be a complete cycle 

kit with rotating pedals and handles capable of providing 

physical feedback of cycling and the 3D binocular view to 

the end user. Vrycle could seamlessly integrate the virtual 

world on top of  real world and these combined feedback 

will result in a better experience for Vryclers. Vrycle is 

designed with all aspects of addictive gaming. As the quote 

goes- “All addictions are not bad”- Vrycle can be a way to 

stay physically fit addictively. Every Vryclers will be 

awarded points based on the time elapsed and terrain 

covered. This point will be advertised across social media 

and is available to fellow Vryclers. This will introduce a 

leaderboard which the fellow Vryclers will be sweating hard 

to break. The more the users ride, the more they stay 

physically fit. 
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I. INTRODUCTION 

Physical fitness is a state of well-being of both mind and 

body. Staying physically fit is always a necessity in human 

life. Cycling can be an easy way to achieve this fitness. 

Certainly it can build the muscles, burn up the calories and 

have many other advantages. But it can create boredom if 

someone does it for a long time. What if we experience the 

cycling in a virtual environment with the aid of a gaming 

experience and a healthy competition? This can surely 

remove the lack of enthusiasm in cycling and can be an 

addictive way to stay physically fit. 

In this system we design a Virtual Reality cycle 

simulator. It is a complete working model of a stationary 

cycle with rotary pedals and handles. Our system is capable 

of providing physical feedback and 3D visualization of 

cycling via the virtual reality headset. It can be an addictive 

way to stay physically fit. Main aim of the system is the 

physical fitness with entertainment.   Updating of points is 

based on time elapsed and collision avoidance. A 

leaderboard will be displayed with scores of fellow 

Vryclers.  

II. SPEEDOMETER IMPLEMENTATION 

Vrycle navigation is based on the speed in which the user 

rides the bicycle. The rpm from the wheels has to be 

converted to speed and finally fed to the user’s smartphone 

for further processing. An arduino board is used in 

combination with a speedometer sensor and Wi-Fi module 

to implement this section. The rotation from the wheel is fed 

to the speedometer which is coupled with the arduino board 

to measure the RPM and thus the acceleration from the 

cycle. From a scale of 0 through 10 (0 being the rest and 10 

being the fastest) the acceleration data will be streamed via 

the Wi-Fi to the mobile device. 

 
Fig. 1: 

We use a Hall Effect sensor in this implementation to detect 

the presence of a magnet. It can detect a magnet whenever a 

magnet moves past this sensor. This sensor can be used to 

do a lot of other things. For example, in detecting the 

closing of a door. For this we simply attach a magnet to the 

door and a hall sensor to the door frame. When we close the 

door, the magnet comes near the Hall Effect sensor and we 

can easily detect that the door has been closed. 

Similarly, the same principle is used here to 

perform the speedometer implementation of the bicycle that 

we are riding. A magnet is attached to the wheel and a Hall 

Effect sensor is placed somewhere in the frame of the 

bicycle, the time taken for the wheel to complete one 

revolution can be measured, and with a bit more calculation, 

we can detect the bicycle’s movement speed. 

Actually the Hall Effect sensor works on the 

principle of the Hall Effect. It states that when a magnetic 

field is applied in a direction perpendicular to the flow of 

electric current, a potential difference is induced there. This 

induced voltage is used to detect that the sensor is in the 

proximity of a magnet or not. The Arduino can also detect 

this voltage change through its interrupt pin and can find 

whether the magnet is near the sensor or not.  

 
Fig. 2: Arduino Hall Effect sensor working 

 
Fig. 3: Hall Effect Sensor Pinout 

https://www.allaboutcircuits.com/technical-articles/understanding-and-applying-the-hall-effect/
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For interfacing the Hall Effect sensor with Arduino 

the VCC of the sensor is connected to Arduino’s 5V power 

pin. Then the GND of the sensor is connected to the GND 

pin on the Arduino board. The signal pin (Vout) of the Hall 

Effect sensor is connected to the Arduino’s interrupt pin. 

Further, a 10K resistor is connected between the VCC and 

Vout pins of the Hall Effect sensor to pull the output of the 

Hall Effect sensor to 5V. 

 
Fig. 4: 

After this interfacing the code is uploaded to the 

arduino board. This code is for detecting the magnet and to 

find the number of times the magnet is detected. It uses the 

interrupt pin 0 of the arduino and it outputs a HIGH (5V) 

voltage Vout pin whenever a magnet is detected. Thus by 

this methodology number of rotations made by the wheel 

and the time taken doing it can be measured. Now some 

calculations are performed on this data to show the speed of 

the bicycle in. 

III. 3D TERRAIN AND SURROUNDING BUILD 

A gaming environment in 3D is modeled here. It is the 

environment in which the bicycle move virtually according 

to the speed with which the user rides it. Variety of 

landscapes including the road, pavement, obstructions, cycle 

models etc. are built here. The same has to be integrated 

seamlessly to match the gameplay. Scenery generators in 

virtual reality systems give a variety of benefits, due to their 

procedural nature. Large environments can be created for 

VRyclers to explore, while using little space to store the 

data. Certain systems are also able to offer different kinds of 

landscapes that are constantly changing, allowing VRyclers 

a different experience between sessions. Alternatively, an 

efficient Game play should be provided using several levels 

of game and game strategy. 

 
Fig. 5: 

Unity’s Terrain system allows adding vast 

landscapes to games. At runtime, terrain rendering is highly 

optimized for rendering efficiency. For creating a new 

terrain, we need to select > Create Terrain from Terrain in 

the main menu. Now a new Terrain Asset is added in the 

Project view and a GameObject is added in the scene with 

a Terrain (Script) component. Also a Terrain 

Collider component that references the new Terrain Asset is 

created. To change the properties of currently build terrain 

we can use ‘set Resolution’ option. We can set the height, 

length, width and resolution of the terrain. Actually a set 

Heightmap Resolution dialog box appears that can edit 

many properties. 

Further there is terrain heightmap option that is 

used to encode height of each point in the terrain. There are 

3 main buttons in the terrain toolbar: raise/lower height, 

paint height and smooth height. The raise/lower tool helps in 

adjusting terrain height using some brushes. Paint height 

tool helps to flatten terrain areas. It can be used to set to a 

specific height. Smooth tool as by the name is used in 

smoothening rough edges. After creating the terrain we can 

export it. Also other terrains created in some other 

software’s like Photoshop can be imported into unity. 

IV. HEAD TRACKING 

The tracking device is the main component for our system. 

Modern smartphones are well equipped with several sensors 

like a) Accelerometer b) Gyroscope to pinpoint the smallest 

of the movement. Simultaneously this data will be fed to the 

Unity Head Tracking Engine and the predesigned 3D 

Terrain will be developed stereoscopically rendered. 

 
Fig. 6: 

Accelerometer is used to detect the orientation of 

the phone. The gyroscope, adds an extra dimension to the 

information by tracking rotation or twist. An accelerometer 

measures only the linear acceleration, while a gyroscope 

measures the angular rotational velocity. Both sensors 

measure the rate of change but they just measure the rate of 

change for different things.  Accelerometer can measure 

only the directional movement of a device but will not be 

able to resolve its lateral orientation or tilt during that 

movement accurately unless a gyro is there to measure that 

info. Nowadays these measurements can be calculated easily 

with a modern smartphone. 

Actually these data are fed into the head tracking 

API. We use a camera in the simulating environment in 

order to visualize the 3D view according to these data. This 

camera moves forward at the rate with which the user rides 

the bicycle. The acceleration goes on increasing by certain 

levels with faster riding of the bicycle. In order to provide a 

stereoscopic view, we place two cameras on the main 

camera i.e. the left and the right cameras. This split the 3D 

vision into two separate views-one for the left and other for 

the right eye respectively. This provides a stereoscopic view 

in the simulation. The camera is kept moving with the 

calculated speed along the built in pathway under the riding 

control of user. User can ride efficiently through the 

pathway without colliding with the obstacles by just 

changing the direction of acceleration. As the camera is 

moving the user feels as if he is riding through the pathway.  

V. SYNCHRONIZATION OF USER DATA AND POINTS 

Social Networking is an important aspect of our game. The 

game becomes fiercer and more competitive when the 
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fellow Vryclers join the party. In order to do this the data 

and points scored by the users will be sent to remote server 

and game point will be stored over database online. Data 

will be analyzed and a leader board is built using fellow 

vryclers data. This will be implemented with the help of 

Google play services to ensure consistency. More the fellow 

Vryclers join the game, More will be the competition and 

more addictive the game. 

 
Fig. 7: 

Building a social networking game is not a big deal 

now. There are many traditional methods and technologies 

for this. It can increase the engagement of users in gaming. 

We have a remote server to store the data of fellow 

Vryclers. Each user using Vrycle firstly establish a TCP 

connection with this server. Then he is provided with a login 

to identify the mobile device he is using. Now the user 

details are stored in the database and the points that he 

scores is sent to the server. This provides synchronization 

between the server and the user device. After the rider stops 

the riding this score is displayed. The scores of all the users 

are checked and a leader board is used to display the scores 

of all users. 

VI. APPLICATION 

Vrycle will be an addictive way to stay fit. One could 

witness the thrill of cycling in hectic life in more interesting 

way in his own living room. It can definitely remove the 

boredom involved in regular exercising or cycling. Also it 

provides a much better enthusiastic way to emerge oneself 

into a virtual cycling experience.  Further an enthusiastic 

and a competitive gaming experience is provided so that 

fitness won’t be any burden for the Vryclers. 

VII. CONCLUSION 

The system proposed here is a good Fitness Companion. It 

provides a low cost VR Experience and immersive 

simulation. It can be easily attached to many devices like 

treadmills. With more advanced technologies and devices 

Vrycle can be modified into a much cheaper and better 

performance product. Also it is a healthy addictive Game 

that can provide fitness through a virtual experience. As the 

saying goes “Not all addictions are bad” we hope Vrycle 

will be an addictive way to stay fit. 
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