
Building Grandparent-Grandchild Relationships with an 
Interactive Networked Device
Erik R. Young1, Ching-Kai Huang1, Junichi Suzuki1, Chen-Hsiang Yu2, and Douglas E. Dow2  

1Department of Computer Science  

 University of Massachusetts Boston 

 Boston, Massachusetts 

2College of Engineering and Technology 

 Wentworth Institute of Technology 

 Boston, Massachusetts 

For geographically dispersed families, distance can be a hindrance to maintaining the close 

emotional bonds that strengthen and nurture the psychological well-being of all members. Of 

particular concern are grandparents who may live far from their adult children, but who desire to 

play a more active role in the lives of their young grandchildren.  

To stay in contact between face-to-face visits, many families rely on the telephone, mail, and 

internet-based communication tools, such as email or Skype. Each method offers distinct 

benefits and drawbacks. Traditional mail, for example, is tangible, allows the exchange of 

physical gifts, and is asynchronous. Being asynchronous offers an advantage when busy lives 

and full schedules make finding time for phone calls or video chats difficult. However, mail is 

slow when compared to face-to-face or electronic communications. Interactions made possible 

by the Internet may be nearly instantaneous and can provide video and audio, but lack the 

physicality of activities enjoyed by grandparents and grandchildren when together, such as 

interactive and multisensory play. 

Further, most available modes of long-distance communication are designed for the deliberate 

transmission of information, rather than the unintentional cues that signal the presence of loved 

ones as they engage in daily activities. These cues provide comfort and reassurance without 

requiring the primary attention of the participants. 



Considering the features and limitations of extant communication technologies, and the promise 

of emerging ones, an opportunity exists to strengthen grandparent-grandchild relationships 

across distances with a new type of digital device. In this project, we are exploring this concept 

in the form of a durable ball, less than a foot in diameter. The ball will have an array of sensors 

and output modalities, and two remote balls will be able to communicate over the Internet to 

enable remote play.  An objective of this project is to build a sophisticated device that is simple 

to use, and enables fun, engaging interactions. 

Each network-connected, wireless ball is intended to be used with another remote ball over the 

Internet. Software would enable various forms of interaction by non-technical users, such as a 

grandparent and grandchild. Because both synchronous and asynchronous interactions are 

important to building relationships, both will be supported in the form of real-time and turn-based 

games. A dedicated device, each ball can also remain a part of the environment of the 

participant, while unobtrusively conveying the presence of the other participant. 

The prototype for this project utilizes an Arduino Yun microcontroller board that, in addition to an 

ATmega32u4 microcontroller, features an Atheros AR9331 Wi-Fi System-On-Chip with a 

microprocessor running OpenWRT Linux. The microcontroller and connected electronics, such 

as push button switches on the surface of the ball, speaker, inertial measurement unit, and 

LEDs, will allow rich user interactions including those that involve motion. The microprocessor 

can receive data from the microcontroller, enable the ball to run complex software, and be 

connected to the network. The Heroku cloud application platform was selected to run software 

that facilitates communication between two balls, or a ball and an Android smartphone. 

The software of the prototype uses the C/C++ based Arduino language for the Arduino 

microcontroller. Javascript, the Node.js platform and Socket.io libraries are used for code 



running on the Yun microprocessor and Heroku platform. The Jasmine framework and Karma 

test runner have been employed for Javascript testing. 

This prototype will allow exploration of the use of remote toy objects that will enable 

asynchronous or approximately immediate interactions, such as between a grandparent and 

grandchild. Once fully developed, such systems would allow rich interactions between 

separated loved ones, and increase participants’ quality of life. 


