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Abstract. In this paper we describe our method for suppgrériifact-centered

communication. We elaborate a design space we beee elaborating called
Tools That Tell Tales, and describe the TackTatesopype which provides an
instance in this design space. We show how papstings on a community pin
board can be augmented to enable conversationsichrtie physical, paper
postings. The TackTales prototype uses modifietbrirdquency identification

(RFID) technology to establish the link between grapostings and the online
communication, bridging a seam between artifactd apnversation and

activity as annotation. We suggest that our approe&n be a ubiquitous
computing alternative to the design of general-psgpcommunication devices
and propose artifact-centered communication as animgful conversational

annotation.

1 Introduction

Looking into ways to enable people to communicatgndnere, anytime and about
anything has been at the core of a great deal sdareh projects, reflecting the
ubiquitous computing and smart objects researchhnoamity agendas. One arena has
been to allow people to with each other, with thdigital content and with their
devices within a ubiquitous communication infrastoue.

In this paper we illustrate our framework for smabjects that can become the
nexus of communications in context, in the physieairld. Our interest is in
designing devices that can be augmented to actaielyn people’s communication
and coordination. This work is influenced by work audio annotations left with and
picked up from mobile devices, but is located imkvartifacts not places.

We suggest that a dedicated space for communicegiorbe permanently ‘linked’
to an artifact. Hence, a physical artifact carnéth it a space of opportunities for



communication dedicated to community discourse radoihnat artifact, and artifacts
that reflect what they “have been up to” in yousetice. In this design the channels
for communication are not looked upon as sometl@rternal to the artifacts of
interest but are an inherent part of encounterimyusing the artifacts. In this way we
pursue the original vision of ubiquitous computjay[2].

We have been working in this space of augmentingat® so that they have
correspondences in online communication spaceslogxg the ways in which
physical and digital artifacts can record or beatated withtalesabout their use. We
wish to address two things. First, we wish to adslrthe missing linkage between
communication channels and artifacts, stemming frahe fact that the
communication enabled by general-purpose commuaitatlevices tends to be
separated from, and have no connection or reldtipn®o, the shared artifacts of
interest being discussed. Second, we wish to cengi@ linkage between community
and artifact stemming from the fact that the comityudiscourse, and in fact the
community itself, surrounding a shared physicalfat tends to be invisible and
hence difficult to discover and access by an imtligi engaging with the artifact.

2. Artifact-Centered Communication

Using physical artifacts as tangible anchor pofiotscommunication is already
part of the way we coordinate collaboration aroshdred artifacts. The widespread
practice of sticking Postlt notes to artifacts in our environment is an exangblthis.

A somewhat more unusual linkage between communpitcatnd artifact is illustrated
in figure 1. This shows a recently observed wotkadion in which a car is being
repaired and a wax marker is used to communicaentxt steps in the repair
procedure for that car. This particular linkagestrates a situation where the artifact
itself is the communication space; information abdhe car's “needs” is
communicated asynchronously by annotating thetsalfi

Fig. 1. Car at a shop with repair instructions, "Polistnfrbumper + door"

This annotation is part of a task-oriented, colfalive work process. Placing
explicit instructions on the car itself is partafpractice agreed upon by the team of



people working at the garage. In general, howelersharing of artifacts is often part
of far less structured situations without presdtilbeutines for handover and often
without an explicitly known relationship betweer theople involved in sharing.

In relation to artifact-centered communication astewater plant serves as an
example of a work environment where an abundancatdhcts (e.g. tools, pumps,
pressure gauges, vents, etc.) are distributed lakd throughout the environment.
The operators go about their daily round on theimobut see traces of their
colleagues’ activities. Figure 2 (left) shows hawls lying on the ground make the
operator aware of ongoing repair work in that sectf the plant during his daily
tour. The image on the right shows an example dfgarator standing next to a vent
under repair taking notes about contacting a venmdarrder to get a new gasket.
Obtaining a general impression of the state ofpfhat included getting a feel for the
work activities of colleagues. Tools left arouna thlant were not intended to be
artifacts for communication but the operators imiagdy recognized how
‘convenient’ it would be if coordination efforts wld be directly linked to the artifact
— or indeed if the artifacts could represent theicent activities with insitu
annotations. Situations where repair of equipmeas Wwvolved often require the
coordination between a number of operators, tedmicand outside vendors.

Fig. 2. (left-hand side). Noticing tools on the groundaatrace of activity. (right-hand side)
Taking notes about a particular piece of equipmerthe plant

During the collaborative design efforts the notioh leaving messages and
annotations on equipment became an obvious augtiniaf the environment. In
the Pucketizer project [6] a personal digital dasis(PDA) was designed to address
this. But of course, the PDA had a tendency to wamdf, losing its context with the
object. It often traveled with the person and thatext was once again lost — and the
communicative smarts of the PDA were not linkedht® artifact and place but were
generalized and associated.

In a final example, and one that will motivate deisign space initial instantiation,
paper objects posted in public and private settargsoften used as a means of direct
and indirect asynchronous communication. Paperimgsstare used to coordinate
people’s activities, inspire conversations andl#isfa shared understandings. Figure
3 shows four common examples. These images ilkastree range and versatility of
paper postings, from communicating to a fairly &argommunity at the local
supermarket to the more intimate communication betwfamily members on the



fridge. In line with the car example above, thetynies of the office doorway and the

family fridge illustrate how paper messages appeasurfaces not originally intended

for posting. we discovered that paper postingseasingly consist of an email address
or a Web page for follow-up information and conetien. People reported noting

down email addresses and Web pages for furthenfelip when at their computers.

Fig. 3. People post objects of interest in many physiediirgs, such as the local market,
workplace hallway, office door, and the family igérator.

In the next section, we illustrate this idea of megted artifact-centered
communication with our TackTales prototype. TheKllades prototype is the result
of a first iteration on the design of augmentedaut-centered communication based
around the practices of public posting of communrgfgvant information.

3 The TackTales Prototype

The meeting with a physical artifact thereby imnagéely makes available the
opportunity to communicate with other members @ d¢bmmunity sharing an interest
in the artifact. One could say that the artifa&etaon the role of a gateway to, and an
anchor point for, the community discourse relatedthat particular artifact. We
identify three major elements when addressing thkage between artifact and
community



Annotation: Provide record and playback abilityg(esound) so that users
may annotate a physical object to permit asynchusnoconversation in

presence of object;

History: Record the activity of objects (e.g., semkgs) to capture some
context for conversations held on the object;

Connection: Provide connection from the object mommunication system

(e.g., transceiver), directly or in combination lwibther communication

devices.

Combinations of annotation, history, and connectinoay be made to facilitate
synchronous and asynchronous conversations thatr oeither remotely or in

presence of the object. The first iteration TackSalprototype presented here
exemplifies a very basic instance of the above-iorat three elements:

Annotation is reflected by the scribble and audimatation capabilities
offered by the TackTale GUI window.

History regarding a particular posting is reflectsdthe display of who and
when information in the TackTale GUI window.

Connection is reflected by the e-mail notificatiosend to the parties
engaged in the conversations regarding a partipasting.

Since we are dealing with communication revolvinguaad physical artifacts there
will in most cases be an asymmetry when it comesdmmunication between
members of the community. A kind of communicatibattwe will describe as being
somewhere in-between the two extremes of situatee-fo-face communication over
shared artifacts and more context free elaborativemunication.

With the TackTales prototype we explored the paltsilbof bringing the online
and offline communication closer together, by allogv community members to
digitally augment a physical paper object to bediy linked to a dedicated, digital
space for communication around that posting. ThekTales system thereby aims to
enable a more seamless transition of discoverimgagng, and starting online
conversations about paper postings placed in pobliemi-public posting spaces.

We chose a simple physical button interaction fontmwlling the creating,
viewing, or adding of the conversation around pasi A ‘TackTale’ is a physical
pushpin that has been modified to convey its unigiestity upon demand. These
pins are used to post physical documents of inteyesa shared, centrally located
bulletin board. A message about the posting (elgg posted it and why) may be left
by using the TackTale to activate an associatedmamcation interface on a nearby
interactive display.

Figure 4 shows the steps involved to post a papsting with a TackTale. First, a
paper object is pinned to a corkboard with a TatkTabeled TackTales Pin Board
in figure 4). The TackTale associates the phygioating with online material. In the
Tacktales prototype a multimodal, networked graphicsser interface (GUI) window
associated with that unique TackTale identifiegfe 4). By pressing the TackTale,



this is opened on the digital posting board thabatanies the cork posting board.
Additional digital comments, including online coctameans can be provided to
supplement the paper posting. Readers can viewnmotate the posting through a
similar use of the TackTale thereby yielding annafyonous messaging capability
that annotates the posting object with discussitre TackTales system keeps track
of the activations (i.e., when, where, who) andhptr a history of the interest in the
discussion to be built up over time. Whenever &Tate is activated, the community
members subscribing to that particular TackTalseist email about the activity (we
have also experimented with audio contact via pRpn&he email contains an
attachment that, when clicked, brings up the aassediTackTales interface. Remote

TackTales
Paper Pin Board
Postlng% _______ '
H SYAEE B Interactive
TackTales; N g Display
Push Pin& Showing
\ Annotations
to Digital
Artefacts

parties and, in particular, the person having mbsite original posting can thereby
access the comment from their personal workstatiofDAS.

Fig. 4. Communication spaces are associated with itentegaegth TackTales pushpin

The comment interface is represented on a largeesginteractive public display.
Such a display permits a very simple, one fingauch control for supporting ‘walk-
up’ interactions. For creating, viewing, and addtoghe communication content to
the existing comment, we provide the following Ghteractions:

Drag and drop interface for identifying who is (erintended to be) interacting
with a poster. A list of potential subscribers egEnting the members of the
community surrounding the pin board is maintainethwhe system and made
available through the ‘drag and drop’ panel. Thischanism explicitly shows the
community members of the TackTales installation.

Finger-based commenting, scribble interface for sage content that further
annotates the physical posting with visible digitahtent and

Audio interface for message content that furthemosaies the physical posting
with audible digital content.



The hardware side of our TackTales prototype usd®25%kHz radio frequency
Identification (RFID) system using Philips Hitaghgsive transponder chips (RFID
tags) and a Micro RWD H1C tag interrogator fromTi&hnology. RFID tags operate
without the need for individual power supplies/batts. We have modified the
passive RFID tags by inserting a pushbutton int#ge circuit. As a result of this
modification the RFID tags can be present in tleetedbmagnetic field produced by
the tag interrogators without triggering an ideasfion process until pressing the
pushbutton closes the tag circuit. In terms ofthg@means that the TackTales can be
present on the pin board top without initiatingpiiy of the buzz interface until
someone decides to activate a particular TackTade pbessing the TackTale
pushbutton.

The tag interrogator antenna coil is mounted onlthek of a regular pin board
When a TackTale pushbutton is pressed the 32-gitlfa is read by the tag
interrogator beneath the pin board surface andeplass to a PC via the serial port.
The ID is mapped to the digital data record assediavith the TackTales and the
information on the nearby display. As noted, therent prototype utilizes a nearby,
wall mounted interactive computer display and noasttent is textual.

5 Summary and Conclusion

We have presented our TackTales prototype illusgabtow paper postings on a
community bulletin board can be augmented to affgortunities for asynchronous
communication around postings. The TackTales pyptotis the result of a first
design iteration exploring the idea of augmentetifaat-centered community
communication. The TackTales prototype reflectsaatifact rather than general-
purpose communication device centered perspectivéhe design of support for
community communication. We acknowledge that logkat the augmentation of
paper postings is a somewhat special case of dipgormrtifact-centered
communication since postings are, by definitiomeadly artifacts with the explicit
purpose of communicating to a community. Howeveg, believe other objects may
also be augmented to provide the nexus for commypgnitnmunication.

The overall design rationale guiding our efforténispired by the original vision of
ubiquitous computing. We seek to make computatiamslources, in this case
resources providing opportunities for community commication, available in the
background as an inherent part of the context Her meeting between people and
artifacts. Further, we try to complement and enahtéer than substitute and take
over the role of our social skills for communitynemunication. That is, we do not try
replace the way people already know how to engageommunity discourse but
rather we try to enhance the opportunities forehidads of engagements by making
it easier to initiate and hold on to community conmication. Our intention in the
workshop is to elaborate our design space and @mdilgmework, and offer more
details of user interaction with tools that telea
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