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Introduction

The new wave of ubiquitous computing, where everyday objects are atgghvéth computing
capabilities, poses new challenges for designing interactive tegiw®l The notion of
“physicality” plays an important part here as our bodies and nmanelsnaturally designed to
interact with thephysical [Dix, 2006]. For the purpose of designing interactive systems for
supporting physicality, we need to think about physicality of enviromsnén addition to
physicality of humans — senses, bodily capabilities and so on. Thécality of environment
includes the ecological setting within a particular environmeugt. (vork, home, public spaces),
the social places [Harrison and Dourish, 1996], as well as diffelgatts and artefacts that are
situated within the environment.

Within an EU project called AMIDA (Augmented Multiparty Indetion with Distance Access),
we are working on designing collaborative tools for industrial dessgrOur specific focus has
been on supporting and designing for physicality. In the past, we used an etiodwiogfically-
informed ethnographic approach to understand designers’ practicedr inatueal settings and
to get an insight into the approaches and methods they use in goirgreboeveryday work.
We used three methods: 1) contextual interviews; 2) naturalistenai®ns and 3) recorded
design sessions of design students and professionals. In this position vpapeill briefly
describe the design process that is used in the AMIDA projetiraparticular focus on two
low-fidelity prototypes.

Design Case: Ubiquitous Collaborations in Design Studios

Following a longitudinal ethnographic fieldwork in design studios anigadesompanies, we
have developed detailed knowledge about the collaborative practices dfialdiesigners and
role of physicality [Vyas et al. 2008; Vyas et al. 2009 and Vyas]20@%briefly summarize our
results, we explored that the ubiquitous nature of design collaborageds to be understood at
three levels: 1) Use of material artefact, 2) Use of phaysipace, and 3) Use of body. The first
level points to the multimodality and expressiveness of the rabhiefacts (e.g. sketches,
drawings, physical models) used and developed during design sesstdmslghen-designers to
communicate and coordinate their ongoing design projects. The sémgidrefers to the
importance of ecological setup within a design studio, full of diffetypes of design materials
and artefacts that help in meetings to organize, coordinate andyentvadesign work. The
third level refers to a collection of design practices whergydess’ bodies play an important
role in exploring and communicating design knowledge within a group -oesmgners. This
varies from the use of gestures to using role-play methods for discussingedsigd issues.

A few examples from our fieldwork can be seen in figure 1.



Figure 1. Some examples of design activities, design artefacts and pbgsical space in the
design profession.

Two Prototypes

We believe that new tangible and ubiquitous technologies should be desigaking into
account people’s everyday practices. Using results fromtlamographic fieldwork, this paper
discusses two conceptual ubiquitous computing prototypes for indussighdes. The propose
of our design prototypes is toroduce relevant information that help making better design
decisions, as well as to explore and communicate new design comcipisthe context of
ubiquitous collaboration in design studios.

1. Table-top Interface

We developed a conceptual table-top interface (Figure 2a), whickl edlolw designers to
discuss and share design resources (images, sketches, storybograsattd to their products
or prototypes. The tabletop interface can generate the design lnseophysical product once it
is kept on the surface of the table. The table shows the digitsibne of the product ideas,
associated sketches, drawings and other historically importantsdeta hierarchical format.
The intention behind this kind of tabletop interface was that desigoeid look back in time,

re-view the options they had considered and reflect on them. Theofabi&trface could also
allow designers to make new sketches on the interface based onthefiaare currently

discussing in a design session.

As the next step we applied a participatory design approastvibing subjects to use our paper
prototype set-up, as can be in Figure 2b. We collected a set gh désitches, mock-ups, story-
boards, brainstorm data from a group of design students and asked oupagdgitd use this
resource as a base to come up with new design ideas. Afteinaxgplie overall purpose of the
design concept, we asked our subjects to design a remote control §i@enalesign resource.
The purpose of our participatory design sessions was not only to evauatencept of sharing
design resources but also collect new ideas for furtherigdesaby keeping the paper prototype a
bit open-ended. From our initial iteration, we collected useful insifhdsientation possibilities



and affordances of our concept. We believe that these insights cowerypehelpful for
designing a functional table-top interface and could incorporateadefethe aspects that were
uncovered by our paper-prototyping experiment. Mentioning a few ip#per, we believe that
patterns of manipulating, sharing and explaining a 3D paper, amgotat design sketches and
images, drawing new sketches on the screen of the table-tofadgetecould bring valuable
contribution to the current development of table-top interfaces.

(a) (b)
Figure 2: A sketch describing the conceptual table-top interface (a)agratticipatory design
session using low-fidelity paper prototyping method (b).

2. Mobile Interface

We also developed a concept of a mobile device that can detect atitonnfrom real-world
objects within a design studio. Figure 3a shows a scenariavthaleveloped that describes a
conceptual mobile interface that can be used to support communicationoardination
between industrial designers. This concept was inspired by thehfsctdesign studios are
cluttered with different design artefacts and materials amth @stefact has a story and is
connected to other artefacts in one way or the other. By augmethtase artefacts with
computing capabilities could improve the overall communication and caditieorwithin a
design studio. Physical Mobile Interaction [Siorpaes et al., 2006] term used to describe
mobile devices that can interact with objects, places and peothle neal world. Technologies
such as NFC (Near Field Communication), RFID (Radio Frequeratifitation) 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(Bepice 3b) with

a very basic functionality of touch-screen navigation. We visitedriaand design institute and
asked design students to give their views on our product concept angtattdmevaluate the

adequacy of such a device within design studios. Students appreciatatlithef such a device

especially when they have to deal with large scale projeitihisaMot of information, students

also appreciated the possibilities to view detailed and comprekan&rmation related to real-

world objects, it was also seen as a tool to communicate ideathér designers and show
information about an on-going project. The use of the mobile mock-updegome new ideas

from the design students such as having a projecting capaciy mdhile devices to be able to
see larger images, some students found such a device as a ussfotgti@n 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 augmentedRMHtD tags within a
design studio and designers can use their mobile phones to interact with tmsotgesids (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 thadesign choices and
prototypes are heavily based on the results of our ethnographic frelebvalesign studios.
Specifically, our major position has been that a new interatdisienology should be designing
by taking into account the everyday practices of designelr®innatural settings. The two low-
fidelity prototypes discussed in the paper provided useful information abeuialidity and
adequacy of the product concept.
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