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Project Description 
 

Motivated by a frustration with the limitations of conventional electronic input 
devices (such as the ubiquitous mouse and keyboard), we propose a novel input 
device, the “Electro-sphere”, that allows users to input and control data through the 
use of a touch-sensitive sphere. This sphere takes the shape of a stress ball padded 
with force sensitive resistors underneath the surface, allowing users to manipulate 
data directly with their hands. This input device will extend the workspace 
environment to three dimensions, and will allow for intuitive and immediate data 
manipulation. 
 
Specific Questions/Hypotheses 
 

In this project, we will explore the usability and practicality of the “Electro-
sphere” as a novel input device. Computer input devices on the market today only 
allow users to move on a 2-d plane on a screen. We would like to extend this limited 
interaction to a 3-dimensional interface. We hypothesize that the proposed device 
will greatly decrease the constraints placed on usability that conventional input 
devices do. We propose that the 3-dimensionality of the sphere is ideal for this 
purpose - it will allow for direct, perceptive, and user-friendly data management and 
manipulation.  

 
The electro-sphere will allow users to use it both as an 3-dimensional 

modeling agent and as an intuitive navigational device. Both functions are served 
ideally by the device, whose shape is ergonomic in its ability to be easily manipulated 
(in both orientation and position). Other common 3-dimensional input devices (such 
as force- and movement-sensitive gloves or camera-aided tracking systems which 
follows one’s movements) are either unwieldy and overly constraining or exorbitantly 
expensive to implement (computationally and materially). The electro-sphere is an 
intuitive and elegant solution that is also low-cost and easy to implement. 

 
We propose that the electro-sphere has potential applications in 3-d 

modeling, electronic art and media authoring, entertainment (as pioneered by the 
Wii controller), and scientific/mathematical modeling. We will explore some of these 
potential applications in our software visualizations and demonstrations.  

 
Methods 
 

On the hardware level, we will build the device by placing force-sensitive 
resistors underneath the surface of the sphere. These sensors, commonly used in cell 
phone touch pads and touch sensitive applications, will send analog signals to the 
microcontroller placed further inside the sphere. Other sensors, including the 
accelerometer and the digital gyroscope placed in the core of the sphere, will allow 
us to sense the movement and angular velocity of the sphere, letting us interpolate 
its position and orientation.  These sensors will also communicate with the 
microcontrollers, which will then relay signals to the computer via the Bluetooth 



module installed underneath the sensors. Finally, we will install a pager motor, which 
will provide feedback to the user in the form of small vibrations. 

 
On the software level, we will develop a library of APIs (Application 

Programming Interfaces) for the device. This will allow other programmers to add 
new functionalities to our software packages without the necessity to know the 
specific implementation details.  

 
One of the anticipated problem would be filtering We will also create several 

visualization and demonstration software packages in order to truly test the 
functionality and usability of the device.  These will include plug-ins to Google Earth, 
and popular 3-d modeling software such as (3D studio and Maya).  We will also 
create software packages that allow users to truly experience the potential of the 
sphere to manipulate multimedia data.  

 
The following diagram illustrates the hardware design implementation: 
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Impact on CREU 
 

This project will further the goal of the CREU program (which is, as the 
website states, to “increase the numbers of women and minorities who continue on 
to graduate school in computer science and engineering.”) in that it will give all the 
members involved a great deal of research experience, and will further their 
academic goals. It will spark (and has sparked) a great deal of interest in the multi-
disciplinary fields of computer science, electrical and computer engineering, human 
computer interaction, and electronic design. Finally, it will help its members gain 
experience working both collaboratively and independently as part of a team, in 
synthesizing different skill sets and technical abilities in order to create one cohesive 
product. 

 
Student Activity and Responsibility 
 

It will be the student researchers’ responsibility to maintain proper 
documentation of progress on the project, both in the form of a written log and an 
up-to-date website. Students will also meet weekly with the advisor to discuss our 
group’s progress and further necessary collaborative work. Each student, having 
worked in different disciplines and research areas (such as HCI, robotics, machine 
learning), will work collaboratively and effectively in bringing these varied but 
necessary skill sets together. 

 
Faculty Activity and Responsibility 
 

It will be the responsibility of the faculty mentor to provide technical 
assistance, as well as general guidance on the project. 

 
Timeline 
 
I Final Design       Sept 2007 
 
We will have finished our final design for the physical layout of the “Electro-Sphere” 
and ordered the appropriate supplies.  The design will be laid out in SolidWorks and 
will be subjected to small modifications.  
 
II Hardware Portion      Nov 2007 
 



The hardware itself is one of the most difficult parts that we anticipate in the project.  
It might be subject to change.  However, we plan to have it completed by December 
at the latest.  The device will be fully assembled - equipped with a microcontroller 
and connected to the force sensing resistors.   The microcontroller will be 
programmed to take simple commands and to output sensory data to the computer 
via Bluetooth. 
 
 III  Software Portion      Feb 2008 
 
The software portion will be done in Processing.  We will create a GUI that displays 
various visualizations on a screen, allowing users to manipulate objects and data 
using the device. 
 
IV Testing       April 2008 
 
The project should be completed by April and we plan to refine our design and 
prepare for the poster presentation in Meetings of the Minds in May. 
 
 
Budget 
 
Microcontroller – Arduino Stamp $35 
Serial to USB module $20 
Bluetooth Module $60 
Force Sensing Resistors (40) $200 
Accelerometer and Gyroscope $100 
Materials for physical structure  $50 
Power Source $20 
Total : $485 

 


