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Design in Everyday Life: Responding to Technological and Social Change 
 
The new millennium marked a significant shift in the role of design in society…and now more recent 
innovations in ubiquitous computing have created exciting new opportunities for the application of 
interactive technologies. This paper examines evolving issues of design in everyday life with a focus on 
the opportunity to leverage design research methodologies to reconcile the relationship between people 
and emerging technology. John Heskett, the design historian, identifies this approach with the emergence 
of hybrid forms of practice where designers as enablers use the possibilities of information technology 
and powerful miniaturized systems to provide users with the means to adapt forms and systems to their 
own purposes.  
 
Animating Rover is a case study that begins to explore the potential for creating more user-friendly 
tangible interface options for ubiquitous computing environments with a focus on user awareness in order 
to facilitate appropriate response. The original concept for Rover was presented at the IDSA National 
Education Conference in Lafayette, Louisiana, by Andy Runton a graduate student at Georgia Tech. As 
part of his thesis project titled “Products with Personality,” Andy redesigned a ‘happy-go-lucky’ radio with 
the personality attributes of an energetic young puppy to demonstrate the viability of a systematic method 
to develop Products with Personality by drawing on the skills and methods typically utilized in the field of 
Character Animation (see Figure 1). It was obvious at a glance that his new radio, Rover, was in fact 
yearning to spring to life; however, from a technical perspective in 1999, that challenge seemed to be 
rather speculative. 
 

 
 

Figure 1: Rover was originally created a case study to demonstrate 
a systematic approach for developing ‘Products with Personality’. 

 
Over the past five years, advances in technology have changed all that. The latest wave of wireless 
communication and mobile computing devices have become an indispensable part of daily life for many 
of us… and now these new technologies have begun to fundamentally change the way we learn, work 
and play. The cell phone, for example, helps keep us connected to our friends and colleagues. But we 
can also use the cell phone to communicate with other devices. We can leave messages for our friends 
and colleagues, we can check e-mail, and we can surf the ‘net. We now have the ability to embed sensor 
technology in virtually all products that we produce. Based on these developments, we can even use our 
cell phones to buy a soft drink from a vending machine and pay the parking meter. If we stop to think, it 
becomes readily apparent that we are in effect beginning to develop an active dialogue with a new 
generation of ‘smart’ machines designed to facilitate our daily lives. At the same time it should be obvious 
that our primary interface—the diminutive keyboard on the cell phone—sadly lacks the capability to 
support the fluid level of communication that would seem more appropriate for the new mobile 
technologies. 
 
Envisioning Interactive Products and Systems 



 
Rover represents an interesting point of departure for the development of an interactive product. Although 
Rover was conceived as a static device, that is, a portable electric radio, it was clear Rover already had 
an unmistakable happy-go-lucky, playful, personality. That in itself was a very helpful clue to the sorts of 
things Rover might do if he were brought to life. Our goal in the long run was to create an interactive 
device that would be capable of operating autonomously.  
 
Initially, we assumed the challenge would be to develop a range of tasks Rover could potentially manage 
on his own. Step one focused on gathering technical resource information on materials, electronic 
systems, sensors and mechanical systems that would support the design of an interactive device. Step 
two focused on attempts to visualize Rover as an interactive product. Based on the original illustrations it 
seemed obvious Rover should ‘wag’ his antenna ‘tail’ and Rover should automatically adjust the radio 
tuner—but how and why (see Figure 2)? And what else could Rover possibly do? 
 

 
Figure 2: It seemed obvious Rover should wag his tail 

and automatically adjust the radio tuner. 
 
As we began to present our ideas for Rover to other people, it became apparent we were on wrong track. 
Our fascination with the technology from a design perspective held little interest for the majority of people 
we initially interviewed. We weren’t asking the right question. The question shouldn’t have been “What 
could Rover do?” but rather “What should Rover do?” or better still “How and/or why could interactive 
technologies enhance the quality of life in a meaningful way?”  
 
Engaging Users  
 
Based on this feedback it was clear that it would be important to actively engage users throughout the 
design development cycle to ensure our solutions to these complex problems would, in fact, meet design 
expectations. 
 
Phase One: Scenario Testing    Phase one began with the development of initial series of scenarios that 
would help stimulate discussion by providing an indication of how the technology would work along with 
ideas for potential applications. We also felt it would be useful to present the scenarios in a conceptual 
format that viewers could play with on their own.  
 
Viewers could select one of four characters and specify a mood for that character at that particular time. 
Then as they began to navigate around the scene Rover would respond in accordance with the emotional 
state of the character selected by the viewer (see Figure 3). There was also a small help menu available 
on demand for the viewers. At times, Rover would wag his antenna as he became impatient about being 
ignored. If a viewer were to click on Rover, he would respond by turning on the radio to that particular 
character’s favorite station, then rock and sway to the music. As the viewer navigated the screen, the time 
on the clock would also change and the scene outside the window along with the lighting levels inside the 
room would change as day turned to night.  
 



 
Figure 3: The interactive Flash module allowed viewers to 

explore Rover’s ability to differentiate one person from another. 
 
At 7:00 A.M., Rover’s built-in alarm would go off to wake our character for the new day. If the viewer 
decided to change characters or change moods, they would discover that Rover’s response would 
change as well. Different characters would automatically be tuned in to their individual favorite stations 
and Rover’s behavior would change as well. 
 
At the same time, there was a perception that it would be important to present sufficient technical detail to 
provide people with a level of confidence that in fact the device could be produced. As a result, in addition 
to the help menu, viewers were provided a series of screen shots indicating the type of components you 
might find inside Rover along with a suggestion of how the device might be assembled (see Figure 4). 
The basic components included a speaker, the antenna, a circuit board, a display window, and controls. 
 

 
Figure 4: A second menu provided viewers with a series of images 

that depicts the components you might find inside Rover. 
 
The interactive scenario was tested during three successive evenings during each of two campus open 
houses at three-month intervals. The study participants were primarily prospective students and visitors to 
the campus. By and large, the response was very positive. Most viewers readily recognized that Rover 
was able to automatically differentiate between characters in our animated scenario. They thought this 
was a very ‘cool’ idea and commented it would make good sense in a family-type environment though 
they did not know how the technology would work. At the same time, most participants in the study did 
not understand the reason for the variations in mood and felt that aspect of the demonstration was 
distracting. Further investigation on this point seemed to indicate the technical implementation of the 
differences in mood was not sufficiently well resolved to be properly understood. Many people also 
expressed serious doubts about the reality of this type of product in the near future. 
 
Phase Two: Scenario Testing    Phase two focused on exploring movements that would support the 
human considerations of interaction and help build the personality of the device along with the refinement 
of technical design issues that would provide a more convincing presentation of the technical viability of 
the project (see Figure 5).  
 



 
 

Figure 5: The menu on the left activates animated sequences that depict Rover 
in action while clicking on different parts of his body reveal technical details. 

 
Rover Interactive was a second Flash Module that allowed viewers to play a series of animated 
sequences that depicted Rover in action. These were not intended to be realistic actions but, rather, 
suggestions of movements that would support human-machine communication and/or suggest aspects of 
personality. For instance, Rover could shake his head up and down or back and forth to communicate yes 
or no. Rover could also tilt his head in an inquisitive manner to suggest that he did not fully understand a 
question. And given that Rover was designed with the personality of a playful puppy, Rover was also 
inclined to shuffle around and wag his tail to make his presence more visible. 
 
This version of Rover Interactive was again tested at a third campus open house. The presentation was 
clearly more engaging. Viewers spent much more time replaying the animated sequences and viewing 
the details of the proposed mechanics. In this version of Rover it was possible to see and activate the 
proposed mechanics to ‘wag’ the antenna and manipulate his ‘pose’ (see Figure 6). Several participants 
in the study brought their friends and colleagues back to the lab to show them Rover. There were many 
more questions for the demonstration team. When would Rover be available? 
 

 
Figure 6: The second scenario contains animated sequences 

to depict a more convincing presentation of functional mechanisms. 
 
 
Animating Rover: Prototyping Interactive Systems 
 
With respect to interactive products and systems, prototyping can, in fact, be seen as a primary means of 
developing a dialogue with your audience. Without prototypes to support the viability of new concepts, 
many new ideas will remain unsubstantiated and highly questionable. For these reasons, prototyping 
must be considered an intrinsic part of the development process for this new generation of interactive 
products and systems. 
 
Over the past three years, we have developed a relatively flexible infrastructure of kit-based hardware 
and software tools that can be readily configured for variations in experimentation. The key components 
of our system includes: Lego Mindstorms Robotics, Phidgets, X-10, Basic Stamp, MSP Max, NQC, and 
Visual Studio. We have also conducted a number of experimental student projects to explore potentially 
useful interactive products and systems with the prototyping infrastructure we have assembled. These 
experiments have been able to provide valuable insight into the enhanced potential of networked 
interactive products that begin take the form of intelligent ambient systems.  



The student projects have successfully demonstrated the ability to maneuver under voice command 
(Park, 2002), the ability to distinguish people from furniture (Poremba, 2002), the ability to remotely detect 
a break-in and dial a call for help (Hatol and Wong, 2003), the ability to demonstrate body language as a 
cue to others in mobile navigation (Toal and Charles, 2003) and the ability to generate facial expression 
to communicate meaning (Boileau, 2004) (see Figure 7). Aspects of each of these projects have made a 
direct contribution to the development of the latest technologies the latest version of Rover. 
 
 

 
Figure 7: ‘The Robotic Face’ by Jason Boileau uses two networked RCXs 

to explore the potential to produce meaningful expression. 
 
The most recent interactive version of Rover has been built on this same prototyping platform with the 
addition of extended networking capabilities to facilitate communication and interaction across all 
components in the network. The primary communications for the components on the network are handled 
by MSP Max running on a Macintosh laptop. We now have a unified software system that reads in signals 
from the full range of sensors (RFID Reader, motion sensors, touch sensors, temperature sensors, and 
slide switch) and from video cameras. The system is also capable of controlling robotic devices, as well 
as a range of household appliances and consumer devices—Rover has, in effect, now become the 
primary interface for an interactive system. 
 
Based on input from a range of sensors connected to the network, Rover can now identify the presence 
of people and acknowledge their entry into a room by tilting his head, wagging his tail, or flashing his 
lights (see Figure 8). Rover can shake his head up and down to signify a positive response or back and 
forth to signify a negative response. He can flash his light emitting diodes rapidly as a warning and he can 
wag his antenna to indicate he is pleased or happy. Rover can also turn on or off a range of other devices 
connected to the network and can notify his “friend,” the Robotic Face, that someone has come into the 
room which might draw a response of delight, dismay or disapproval from his unpredictable associate… 
at the moment the Robotic Face is simply programmed to generate a random expression.  
 
 

 
Figure 8: This version of Rover is can tilt his head, shake and nod his head, wag his tail, 

or flash his light emitting diodes to acknowledge someone’s presence. 
 
 
 
 
 
 
 



The primary components of the current system include: 1) a central processing device—at the moment an 
Apple PowerBook using MSP Max as the primary software link; 2) Rover, our mechanical robotic radio 
operated by 3 Lego Mindstorm RCX units; 3) the unpredictable Robotic Face, another robot capable of 
generating random facial expressions operated by two Lego Mindstorm RCX units; 4) a Phidgets Digital 
Display to support communication between Rover and anyone who might want to talk to him; 5) a range 
of appliances controlled via the X-10 protocol; 6) video cameras which can detect motion; 7) a Phidgets 
RFID reader (Radio Frequency Identification reader) capable of reading ID tags, key fobs, and swipe 
cards; 8) Phidgets Motion Sensors to detect anyone leaving or entering the room; 9) a range of consumer 
products also controlled via the X-10 protocol; 10) Lego Mindstorm Robotics System RCX Processors to 
control the robotic devices in the system (see Figure 9).  
 

 
 

Figure 9: Interactive System Schematic 
Rover has, in effect, now become the primary interface 

for an interactive ambient system. 
 
 
Exploring the Human Aspect 
 
Now that the basic operational physical components of the project were in place, we could begin to focus 
our attention on the interface and interaction mechanics associated with the user experience. We felt this 
methodology was particularly well-suited to the new terrain associated with interactive products and 
systems in that there were few precedents to draw from. At the same time, we felt our research could 
provide useful insight into new interface options. 
 
In effect, there were two key issues here. The first was a generic question related to modes of interaction. 
There is substantive evidence to suggest that because ubiquitous computing represents a new HCI 
domain, the popular interface paradigms and technologies (point and click; window and icon; screen, 
keyboard and mouse) would translate poorly to this new context. Our interest here was to utilize 
participatory design methods to probe for what we refer to as ‘natural-mode’ interface options. Our goal 
was to engage users in an experimental environment in order to explore new ideas for interface options 
that more accurately match the users mental model of a task with the metaphor and/or mode associated 
with that task. In other words, rather than telling the users this is the way this interface works…we were 
interested in understanding how the user felt the interface should work.  
 
The second question relates to the ambiguous nature of ambient intelligence. Here, we were interested in 
exploring the potential value of articulating Rover as both a focal point and interface for a smart space. 
Our research team felt that Interactive products seemed to hold some promise as interface modes to a 
networked environment as they offered users a familiar and explicit point of orientation for interaction, 
and, as made clear by Andy Runton’s research, were conducive to supporting anthropomorphic 
characteristics and as such were better able to make use of human social protocols.  
 



The Initial Workshop    As a point of departure we felt it useful to engage in an exploratory workshop 
that investigated our participants’ perception of how a user might interact and interface with a smart/ 
responsive environment. To this end, we were specifically interested in exploring our participant’s 
cognitive model of ambient intelligent spaces, both prior to and following their exposure to the 
environment.” We were aware that most users were accustomed to communicating with computers and 
bank machines, but the notion of communicating with computers in an ambient space was new and 
supported by few precedents. Given this absence of precedent we were interested in building a better 
understanding of what users expected with regard to the interaction experience—what did they know 
about smart spaces, how did they feel such an experience should unfold etc. To facilitate this workshop 
we felt it important to conduct the workshop in-context and so an emulation of a smart space (similar to a 
living room in someone’s home) was set up in the research lab (see Figure 10).  
  

 
Figure 10: The lab was configured with a partially operable ‘smart’ system to help probe 

workshop participants’ understanding of Ambient Intelligence. 
 
Prior to entering the space users were given an introduction to the concept of smart spaces and provided 
an overview of our objective for the study. Next they answered a short survey to help define their initial 
understanding and concept of an intelligent environment. The participants were then led through a small 
lab configured as a smart space. Following exposure to the installation, participants were asked to 
complete a second survey to help determine any changes in perception and understanding. 
 
In many respects, the results of the study were inconclusive and reinforced our belief that in general 
people do not have a good understanding of the implication of smart products and systems. The results of 
the study also seemed to reinforce the fact that people have few preconceptions of how these systems 
should operate and how we can or should interact with these intelligent environments. On the positive 
side, the study did help validate the research protocol and provide a foundation for operational testing of 
our latest Interactive Prototype. 
 
Real World Testing    Rover is almost ready to go. Many of the networked components are operational 
but at this point further refinement and testing will be required prior to initiation of the field studies. Key to 
success of the field trials will depend on our ability to operationalize reliable “natural-mode” interface 
options to simplify man-machine interaction. More specifically we have begun to experiment with a limited 
voice-actuated instruction set to control a range of the devices connected to the system. We are also 
evaluating the potential use of motion detection and shape recognition as other possible interface options.  
 
Regarding the organization of the field trials, we have also learned much about the protocols necessary 
for collecting meaningful data and we are refining the lab set-up to accommodate our specific needs.  
 
 
Now for the real challenge… 
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