
ROLLING MOTION MEASUREMENT USING A SMARTPHONE 

GYROSCOPE 

 

AIM 

The experiment aims to track the speed of paper roll using a smartphone gyroscope. 

 

PRINCIPLE 

Most of the smartphones these days have a gyroscope present in them that is used for navigation, to 

play motion sensing games etc. In this experiment you are going to make use of this gyroscope to 

calculate the speed of paper roll. The gyroscope sensor calculates the angular velocity of the phone (in 

rad/s). By using the value of radius of the roll that the user enters the software reports the speed of the 

paper roll making use of the equation. 

v  = r ω 

Where ω = angular velocity 

           v   = tangential speed  

 

MATERIALS REQUIRED 

• Smartphone with App Phyphox (Android, IOS) 

• Chips can (Pringles)/cylindrical pipe/a cardboard sheet that can be rolled into a cylinder that 

can fit the smart phone that you are using and scrap paper for padding 

• Inclined plane 

• Scale/ calipers and protractor  

 

PROCEDURE 

STEP 1: Install Phyphox on your smartphone and also on another device connected to the same 

network. This will help you access the Phyphox application remotely. You can use the YouTube video 

link: https://youtu.be/gPq4Le9kXWE  for more information on installing the application and using it 

remotely. 

STEP 2: Find a cylindrical pipe/can /a cardboard sheet in the form of a cylinder and insert your 

smartphone into the cylinder after opening the Phyphox application and selecting Roll experiments 

under the Mechanics list. Measure in advance the radius / diameter of the roll. 

Note: Fill the cylinder with some paper to ensure that the smartphone that you have inserted does not 

wobble around in the cylinder. Also try ensuring the smartphone is positioned in the center of the 

cylinder. 

STEP 3: Find a size of cardboard or any plane surface strong enough to act as the inclined plane for 

the roll cylinder to roll on. With the help of anything that you can find around yourself place the 

https://phyphox.org/experiment/roll/
https://phyphox.org/experiment/roll/
https://youtu.be/gPq4Le9kXWE


inclined plane at different angles and roll down the roll cylinder. You can start the application from 

the remote device that is outside the roll cylinder. 

STEP 4: Repeat the experiment by changing the inclination of the inclined plane. Export your 

readings into Excel sheet. 

 

OBSERVATION 

Inclination of inclined plane: 300 

Maximum height of the plane: _______ 

Time(s) Velocity(m/s) Angular velocity(rad/s) 

   

   

   

   

   

   

   

 

Inclination of inclined plane: 450 

Maximum height of the plane: _______ 

Time(s) Velocity(m/s) Angular velocity(rad/s) 

   

   

   

   

   

   

   

 

Inclination of inclined plane: 600 

Maximum height of the plane: _______ 

Time(s) Velocity(m/s) Angular velocity(rad/s) 

   

   

   

   

   

   

   

  

 

 



ASSIGNMENT 

Prepare a lab report based on the experiment you performed. 

You may use the following points to write down the report. 

 

i. How does a gyroscope work? 

ii. Explain how the program can determine the speed of the roll using the specified data and the 

measured angular velocity. 

iii. Graph your tables and determine the acceleration of the tube rolling along the plane. 

 

 

 


