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Introduction 
The new wave of ubiquitous computing, where everyday objects are augmented with computing 
capabilities, poses new challenges for designing interactive technologies. The notion of 
“physicality” plays an important part here as our bodies and minds are naturally designed to 
interact with the physical [Dix, 2006]. For the purpose of designing interactive systems for 
supporting physicality, we need to think about physicality of environments in addition to 
physicality of humans – senses, bodily capabilities and so on. The physicality of environment 
includes the ecological setting within a particular environment (e.g. work, home, public spaces), 
the social places [Harrison and Dourish, 1996], as well as different objects and artefacts that are 
situated within the environment. 
 
Within an EU project called AMIDA (Augmented Multiparty Interaction with Distance Access), 
we are working on designing collaborative tools for industrial designers. Our specific focus has 
been on supporting and designing for physicality. In the past, we used an ethnomethodologically-
informed ethnographic approach to understand designers’ practices in their natural settings and 
to get an insight into the approaches and methods they use in going about their everyday work. 
We used three methods: 1) contextual interviews; 2) naturalistic observations and 3) recorded 
design sessions of design students and professionals. In this position paper, we will briefly 
describe the design process that is used in the AMIDA project and in particular focus on two 
low-fidelity prototypes. 
 
Design Case: Ubiquitous Collaborations in Design Studios 
Following a longitudinal ethnographic fieldwork in design studios and design companies, we 
have developed detailed knowledge about the collaborative practices of industrial designers and 
role of physicality [Vyas et al. 2008; Vyas et al. 2009 and Vyas 2009]. To briefly summarize our 
results, we explored that the ubiquitous nature of design collaborations needs to be understood at 
three levels: 1) Use of material artefact, 2) Use of physical space, and 3) Use of body. The first 
level points to the multimodality and expressiveness of the material artefacts (e.g. sketches, 
drawings, physical models) used and developed during design sessions that help co-designers to 
communicate and coordinate their ongoing design projects. The second level refers to the 
importance of ecological setup within a design studio, full of different types of design materials 
and artefacts that help in meetings to organize, coordinate and manage the design work. The 
third level refers to a collection of design practices where designers’ bodies play an important 
role in exploring and communicating design knowledge within a group of co-designers. This 
varies from the use of gestures to using role-play methods for discussing design-related issues. 
 
A few examples from our fieldwork can be seen in figure 1. 



   
 

   
 
Figure 1: Some examples of design activities, design artefacts and use of physical space in the 
design profession. 
 
Two Prototypes 
We believe that new tangible and ubiquitous technologies should be designed by taking into 
account people’s everyday practices. Using results from an ethnographic fieldwork, this paper 
discusses two conceptual ubiquitous computing prototypes for industrial designers. The propose 
of our design prototypes is to produce relevant information that help making better design 
decisions, as well as to explore and communicate new design concepts within the context of 
ubiquitous collaboration in design studios. 
 
1. Table-top Interface 
We developed a conceptual table-top interface (Figure 2a), which could allow designers to 
discuss and share design resources (images, sketches, storyboards, etc.) related to their products 
or prototypes. The tabletop interface can generate the design history of a physical product once it 
is kept on the surface of the table. The table shows the digital versions of the product ideas, 
associated sketches, drawings and other historically important details in a hierarchical format. 
The intention behind this kind of tabletop interface was that designers could look back in time, 
re-view the options they had considered and reflect on them. The tabletop interface could also 
allow designers to make new sketches on the interface based on what they are currently 
discussing in a design session. 
 
As the next step we applied a participatory design approach by inviting subjects to use our paper 
prototype set-up, as can be in Figure 2b. We collected a set of design sketches, mock-ups, story-
boards, brainstorm data from a group of design students and asked our participants to use this 
resource as a base to come up with new design ideas. After explaining the overall purpose of the 
design concept, we asked our subjects to design a remote control from a given design resource. 
The purpose of our participatory design sessions was not only to evaluate our concept of sharing 
design resources but also collect new ideas for further iterations by keeping the paper prototype a 
bit open-ended. From our initial iteration, we collected useful insights of orientation possibilities 



and affordances of our concept. We believe that these insights could be very helpful for 
designing a functional table-top interface and could incorporate several of the aspects that were 
uncovered by our paper-prototyping experiment. Mentioning a few in this paper, we believe that 
patterns of manipulating, sharing and explaining a 3D paper, annotating on design sketches and 
images, drawing new sketches on the screen of the table-top interface could bring valuable 
contribution to the current development of table-top interfaces.  
 

 
(a)            (b)  

Figure 2: A sketch describing the conceptual table-top interface (a); and a participatory design 
session using low-fidelity paper prototyping method (b).  
 
2. Mobile Interface 
We also developed a concept of a mobile device that can detect information from real-world 
objects within a design studio. Figure 3a shows a scenario that we developed that describes a 
conceptual mobile interface that can be used to support communication and coordination 
between industrial designers. This concept was inspired by the fact that design studios are 
cluttered with different design artefacts and materials and each artefact has a story and is 
connected to other artefacts in one way or the other. By augmenting these artefacts with 
computing capabilities could improve the overall communication and collaboration within a 
design studio. Physical Mobile Interaction [Siorpaes et al., 2006] is a term used to describe 
mobile devices that can interact with objects, places and people in the real world. Technologies 
such as NFC (Near Field Communication), RFID (Radio Frequency Identification) are able to 
associate new electronic presence to objects in the real world. 
 
To enhance our concept, we developed a cardboard mockup of a mobile device (Figure 3b) with 
a very basic functionality of touch-screen navigation. We visited an art and design institute and 
asked design students to give their views on our product concept and attempted to evaluate the 
adequacy of such a device within design studios. Students appreciated the value of such a device 
especially when they have to deal with large scale projects with a lot of information, students 
also appreciated the possibilities to view detailed and comprehensive information related to real-
world objects, it was also seen as a tool to communicate ideas to other designers and show 
information about an on-going project. The use of the mobile mock-up provided some new ideas 
from the design students such as having a projecting capacity in the mobile devices to be able to 
see larger images, some students found such a device as a useful presentation tool, some also 
found it useful as a navigations tool to be used in design exhibitions. 



           
(a)       (b) 

Figure 3: A scenario where different design objects are augmented with RFID tags within a 
design studio and designers can use their mobile phones to interact with this design objects (a). A 
cardboard mock-up of a mobile device with a touch-screen navigation functionality (b). 
 
Conclusions 
One of the important points to note in our design explorations is that our design choices and 
prototypes are heavily based on the results of our ethnographic fieldwork of design studios. 
Specifically, our major position has been that a new interactive technology should be designing 
by taking into account the everyday practices of designers in their natural settings. The two low-
fidelity prototypes discussed in the paper provided useful information about the validity and 
adequacy of the product concept. 
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