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Abstract: Athlete Training Ball is a training system for amateur football players and young athletes who 
want to make their football experience more valuable. It is designed to provide precise measurements in a 
number of different metrics on a player’s throw. Based on the measurements, it provides a feedback and 
suggestion on how to throw better. An accelerometer and a gyroscope are embedded into an Arduino board to 
measure force, speed, trajectory, rotation of the football. The wireless connection between the Arduino and the 
Android application is done by Bluetooth technology. A user is able to receive the data measured by the sensors 
from the football and see their performance in graphs on Android application.

1. INTRODUCTION 
It’s not difficult to see applying kinetics to 

human physical movement today. For example, 
spectators in a Major League Baseball game are 
provided speed, path, and type of the pitch right 
after every pitch. Professional athletes enjoy the 
cutting edge technology to analyze pitching 
patterns and batting styles of the competitors and 
themselves. The training aids with advanced 
technology are limited to professionals and wealthy 
amateurs due to their expensive cost. For example, 
a price of a complete package of indoor golf 
simulators described above are at least thousands 
of dollars. [1] On the other hand, millions of people 
participate in many competitive sports in the United 
States including basketball, football, baseball, 
soccer, volleyball. [2] The estimated number of 
participants of playing sports with a ball is more 
than 100 million in the United States, in 2005. 

One challenge for the amateur ball players 
is that there are not many number of products to 
measure their pitching styles and patterns. The 
amateur ball players do not have an easy 
opportunity to find out their pitching patterns. 
These patterns including how the ball curves after 
being pitched or pitch speeds, are vital for the 
player to know. There is a limited option for 
consumers in the market. 94Fifty, produced by a 
start-up company, Infomotion Sports Technologies, 
offers a solution specialized to basketball. Adidas 
plans to release a similar product on soccer in 
2014. Defining the problem, the purpose of this 
project "Athlete Training Ball” is to provide a handy, 
affordable solution using a software application for 
training purpose targeting amateur ball players to 
provide feedback on their pitching pattern and style. 

The players will be able to improve their skills 
using this analytical tool. 

2. PROBLEM STATEMENT 
The objective of our project is to design a 

training system for amateur athletes that would 
track certain key metrics using sensors within the 
equipment and relay the raw data back to the data 
as well as tailored improvement tips. 

3. REQUIREMENTS 
The project will be limited to football and 

will involve embedding the sensors within the 
football itself, but the product can be expanded in 
the future to encompass other sports such as 
soccer, basketball and baseball. There are four 
main components for the prototype: a football with 
the Arduino, a database, a visualization component, 
and metric-computing algorithm.  The Arduino 
component continuously measures velocity, angle 
of a direction, rotation and force. 

 The android application in a smartphone 
wirelessly receives the data from Arduino 
component. Raw data delivered from the football 
must be converted to metrics users can interpret in 
the Android device. A user will see the final data 
through the user interface of the application. 

4. SOLUTION 
4.1 Hardware Solution 

 The hardware components used in this 
project are Accelerometer (MMA7361L), 
Gyroscope (GRY03A), SD wireless shield, and 
Bluetooth wireless module (RN-41). All have been 
integrated onto a microcontroller model Arduino 
UNO. The device is powered by a 9 Volt battery 
and is fitted inside of a foam football. The data 



gathered from the Accelerometer and the 
Gyroscope is then logged and saved to a SD card 
that is attached to the SD wireless shield that 
houses all of the components. The data is then 
transmitted onto the Android application via 
Bluetooth. Figure 1 shows the cross section view 
of the foam football with the hardware components.
  

	  
Figure 1: Cross-section of the Hardware Prototype 

4.2 Software Solution 

	  
Figure 2: ATB Android App 

The software is implemented on Google 
Android platform and it is composed of four 
components: database, data conversion algorithm 
and visualization, and connection component. A 
user is able to choose a device to connect by 
entering a MAC address of the Bluetooth module 
embedded into the ball. Since the Bluetooth 
module consumes a lot of battery, the connection 
is made only when the user retrieves the data from 
the ball. Once the data is retrieved, it is temporary 
stored in a database. The conversion algorithm 
computes force, speed, angle and rotation based 
on the data stored previously and then are saved 

in another table. The visualization component 
extracts values from the database and display in a 
form of line graphs. Up to 8 records can be 
displayed and the oldest record is removed when a 
new record is saved. 

	  
Figure 3: ATB App - Force Graph 

5. TECHNICAL CHALLENGES 
 Two major challenges include: Bluetooth, 
and throw recognition. The Bluetooth module from 
the Arduino board had trouble transmitting data to 
the Android tablet, meaning that the two were 
connected however no stream of data were 
present when the Arduino board is continuously 
sending sensor data. After numerous attempts of 
using different open source codes, and research. 
The solution to this particular problem was the 
issue with the mismatched baud rate. Baud rate at 
the simplest explanation is the data transfer rate. 

 Throw recognition was a challenge to 
implement and test the accuracy of the 
classification of recognition. A ‘throw’ can be 
identified by two maximums in an accelerometer’s 
acceleration graph. As shown in Figure 3, a force 
graph of a throw is displayed. As indicated by the 
red circles, the peaks indicate the throw and the 
catch of the ball. There are some discrepancies 
with the throw force being lower than the force 
applied to the ball when it has been caught. Due to 
the discrepancies, it made it even more difficult to 
utilize any global optimization methods as well as 
the time limitations.  

6. CONCLUSION 
ATB tries to bring technology into sports to 
encourage amateur athletes to improve in sports 
as well as give them a fun way to improve. With 
this application the user can now learn how to 



improve and will be able to track their own 
progress. 
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