
 

 

Tools that Tell Tales: Bridging Context Seams by 
Digitally Annotating Physical Artifacts  

Elizabeth F. Churchill1, Les Nelson1 and Tomas Sokoler2 

 
1 Palo Alto Research Center (PARC), 3333, Coyote Hill Road,  

Palo Alto, CA 94304 USA 
{elizabeth.churchill;les.nelson}@acm.org 

 
2 Interactive Institute, Malmö University , School of Art and Communication, Beijerskajen 

8, S-205 06 Malmö , Sweden   
Tomas.Sokoler@interactiveinstitute.se 

 

Abstract. In this paper we describe our method for supporting artifact-centered 
communication. We elaborate a design space we have been elaborating called 
Tools That Tell Tales, and describe the TackTales prototype which provides an 
instance in this design space. We show how paper postings on a community pin 
board can be augmented to enable conversations around the physical, paper 
postings. The TackTales prototype uses modified radio frequency identification 
(RFID) technology to establish the link between paper postings and the online 
communication, bridging a seam between artifacts and conversation and 
activity as annotation. We suggest that our approach can be a ubiquitous 
computing alternative to the design of general-purpose communication devices 
and propose artifact-centered communication as a meaningful conversational 
annotation.  

1 Introduction 

Looking into ways to enable people to communicate anywhere, anytime and about 
anything has been at the core of a great deal of research projects, reflecting the 
ubiquitous computing and smart objects research community agendas. One arena has 
been to allow people to with each other, with their digital content and with their 
devices within a ubiquitous communication infrastructure.  

 
In this paper we illustrate our framework for smart objects that can become the 

nexus of communications in context, in the physical world. Our interest is in 
designing devices that can be augmented to actively aid in people’s communication 
and coordination. This work is influenced by work on audio annotations left with and 
picked up from mobile devices, but is located in work artifacts not places. 

 
We suggest that a dedicated space for communication can be permanently ‘linked’ 

to an artifact. Hence, a physical artifact carries with it a space of opportunities for 



communication dedicated to community discourse around that artifact, and artifacts 
that reflect what they “have been up to” in your absence. In this design the channels 
for communication are not looked upon as something external to the artifacts of 
interest but are an inherent part of encountering and using the artifacts. In this way we 
pursue the original vision of ubiquitous computing [1],[2]. 

 
We have been working in this space of augmenting objects so that they have 

correspondences in online communication spaces, exploring the ways in which 
physical and digital artifacts can record or be annotated with tales about their use. We 
wish to address two things. First, we wish to address the missing linkage between 
communication channels and artifacts, stemming from the fact that the 
communication enabled by general-purpose communication devices tends to be 
separated from, and have no connection or relationship to, the shared artifacts of 
interest being discussed. Second, we wish to consider the linkage between community 
and artifact stemming from the fact that the community discourse, and in fact the 
community itself, surrounding a shared physical artifact tends to be invisible and 
hence difficult to discover and access by an individual engaging with the artifact. 

2. Artifact-Centered Communication 

Using physical artifacts as tangible anchor points for communication is already 
part of the way we coordinate collaboration around shared artifacts. The widespread 
practice of sticking PostItTM notes to artifacts in our environment is an example of this. 
A somewhat more unusual linkage between communication and artifact is illustrated 
in figure 1. This shows a recently observed work situation in which a car is being 
repaired and a wax marker is used to communicate the next steps in the repair 
procedure for that car. This particular linkage illustrates a situation where the artifact 
itself is the communication space; information about the car’s “needs” is 
communicated asynchronously by annotating the car itself. 

 

 

Fig. 1. Car at a shop with repair instructions, "Polish front bumper + door ¯ "  

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



  

people working at the garage. In general, however, the sharing of artifacts is often part 
of far less structured situations without prescribed routines for handover and often 
without an explicitly known relationship between the people involved in sharing.  

 
In relation to artifact-centered communication a wastewater plant serves as an 

example of a work environment where an abundance of artifacts (e.g. tools, pumps, 
pressure gauges, vents, etc.) are distributed and shared throughout the environment. 
The operators go about their daily round on their own but see traces of their 
colleagues’ activities. Figure 2 (left) shows how tools lying on the ground make the 
operator aware of ongoing repair work in that section of the plant during his daily 
tour. The image on the right shows an example of an operator standing next to a vent 
under repair taking notes about contacting a vendor in order to get a new gasket. 
Obtaining a general impression of the state of the plant included getting a feel for the 
work activities of colleagues. Tools left around the plant were not intended to be 
artifacts for communication but the operators immediately recognized how 
‘convenient’ it would be if coordination efforts could be directly linked to the artifact 
– or indeed if the artifacts could represent their recent activities with insitu 
annotations. Situations where repair of equipment was involved often require the 
coordination between a number of operators, technicians and outside vendors.  

 

Fig. 2. (left-hand side). Noticing tools on the ground as a trace of activity. (right-hand side) 
Taking notes about a particular piece of equipment on the plant  

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

In a final example, and one that will motivate our design space initial instantiation, 
paper objects posted in public and private settings are often used as a means of direct 
and indirect asynchronous communication. Paper postings are used to coordinate 
people’s activities, inspire conversations and establish shared understandings. Figure 
3 shows four common examples. These images illustrate the range and versatility of 
paper postings, from communicating to a fairly large community at the local 
supermarket to the more intimate communication between family members on the 



fridge. In line with the car example above, the pictures of the office doorway and the 
family fridge illustrate how paper messages appear on surfaces not originally intended 
for posting. we discovered that paper postings increasingly consist of an email address 
or a Web page for follow-up information and conversation. People reported noting 
down email addresses and Web pages for further follow-up when at their computers. 

 

          

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

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

 

3 The TackTales Prototype 

 
The meeting with a physical artifact thereby immediately makes available the 

opportunity to communicate with other members in the community sharing an interest 
in the artifact. One could say that the artifact takes on the role of a gateway to, and an 
anchor point for, the community discourse related to that particular artifact. We 
identify three major elements when addressing the linkage between artifact and 
community: 

 



  

�  Annotation: Provide record and playback ability (e.g., sound) so that users 
may annotate a physical object to permit asynchronous conversation in 
presence of object; 

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

�  Connection: Provide connection from the object to a communication system 
(e.g., transceiver), directly or in combination with other communication 
devices. 

 
Combinations of annotation, history, and connection may be made to facilitate 
synchronous and asynchronous conversations that occur either remotely or in 
presence of the object. The first iteration TackTales prototype presented here 
exemplifies a very basic instance of the above-mentioned three elements: 
 

�  Annotation is reflected by the scribble and audio annotation capabilities 
offered by the TackTale GUI window.  

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

�  Connection is reflected by the e-mail notifications send to the parties 
engaged in the conversations regarding a particular posting. 

 
Since we are dealing with communication revolving around physical artifacts there 

will in most cases be an asymmetry when it comes to communication between 
members of the community. A kind of communication that we will describe as being 
somewhere in-between the two extremes of situated face-to-face communication over 
shared artifacts and more context free elaborative communication. 

 
With the TackTales prototype we explored the possibility of bringing the online 

and offline communication closer together, by allowing community members to 
digitally augment a physical paper object to be directly linked to a dedicated, digital 
space for communication around that posting. The TackTales system thereby aims to 
enable a more seamless transition of discovering, engaging, and starting online 
conversations about paper postings placed in public or semi-public posting spaces.  

 
We chose a simple physical button interaction for controlling the creating, 

viewing, or adding of the conversation around postings. A ‘TackTale’ is a physical 
pushpin that has been modified to convey its unique identity upon demand. These 
pins are used to post physical documents of interest on a shared, centrally located 
bulletin board. A message about the posting (e.g., who posted it and why) may be left 
by using the TackTale to activate an associated communication interface on a nearby 
interactive display. 

 
Figure 4 shows the steps involved to post a paper posting with a TackTale. First, a 

paper object is pinned to a corkboard with a TackTale (labeled TackTales Pin Board 
in figure 4). The TackTale associates the physical posting with online material. In the 
Tacktales prototype a multimodal, networked graphical user interface (GUI) window 
associated with that unique TackTale identifier (figure 4). By pressing the TackTale, 



this is opened on the digital posting board that accompanies the cork posting board. 
Additional digital comments, including online contact means can be provided to 
supplement the paper posting. Readers can view or annotate the posting through a 
similar use of the TackTale thereby yielding an asynchronous messaging capability 
that annotates the posting object with discussion. The TackTales system keeps track 
of the activations (i.e., when, where, who) and permits a history of the interest in the 
discussion to be built up over time. Whenever a TackTale is activated, the community 
members subscribing to that particular TackTale is sent email about the activity (we 
have also experimented with audio contact via phones). The email contains an 
attachment that, when clicked, brings up the associated TackTales interface. Remote 

parties and, in particular, the person having posted the original posting can thereby 
access the comment from their personal workstations or PDAs.  
 

Fig. 4. Communication spaces are associated with items posted with TackTales pushpin 

The comment interface is represented on a large screen, interactive public display. 
Such a display permits a very simple, one finger, touch control for supporting ‘walk-
up’ interactions. For creating, viewing, and adding to the communication content to 
the existing comment, we provide the following GUI interactions: 

 
·  Drag and drop interface for identifying who is (or is intended to be) interacting 

with a poster. A list of potential subscribers representing the members of the 
community surrounding the pin board is maintained with the system and made 
available through the ‘drag and drop’ panel. This mechanism explicitly shows the 
community members of the TackTales installation. 

·  Finger-based commenting, scribble interface for message content that further 
annotates the physical posting with visible digital content and 

·  Audio interface for message content that further annotates the physical posting 
with audible digital content. 
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The hardware side of our TackTales prototype uses a 125kHz radio frequency 
Identification (RFID) system using Philips Hitag1 passive transponder chips (RFID 
tags) and a Micro RWD H1C tag interrogator from IB Technology. RFID tags operate 
without the need for individual power supplies/batteries. We have modified the 
passive RFID tags by inserting a pushbutton in the tag circuit. As a result of this 
modification the RFID tags can be present in the electromagnetic field produced by 
the tag interrogators without triggering an identification process until pressing the 
pushbutton closes the tag circuit. In terms of use this means that the TackTales can be 
present on the pin board top without initiating display of the buzz interface until 
someone decides to activate a particular TackTale be pressing the TackTale 
pushbutton. 

The tag interrogator antenna coil is mounted on the back of a regular pin board 
When a TackTale pushbutton is pressed the 32-bit tag ID is read by the tag 
interrogator beneath the pin board surface and passed on to a PC via the serial port. 
The ID is mapped to the digital data record associated with the TackTales and the 
information on the nearby display. As noted, the current prototype utilizes a nearby, 
wall mounted interactive computer display and most content is textual.  

5 Summary and Conclusion  

We have presented our TackTales prototype illustrating how paper postings on a 
community bulletin board can be augmented to offer opportunities for asynchronous 
communication around postings. The TackTales prototype is the result of a first 
design iteration exploring the idea of augmented artifact-centered community 
communication. The TackTales prototype reflects an artifact rather than general-
purpose communication device centered perspective on the design of support for 
community communication. We acknowledge that looking at the augmentation of 
paper postings is a somewhat special case of supporting artifact-centered 
communication since postings are, by definition, already artifacts with the explicit 
purpose of communicating to a community. However, we believe other objects may 
also be augmented to provide the nexus for community communication.  

 
The overall design rationale guiding our efforts is inspired by the original vision of 

ubiquitous computing. We seek to make computational resources, in this case 
resources providing opportunities for community communication, available in the 
background as an inherent part of the context for the meeting between people and 
artifacts. Further, we try to complement and enable rather than substitute and take 
over the role of our social skills for community communication. That is, we do not try 
replace the way people already know how to engage in community discourse but 
rather we try to enhance the opportunities for these kinds of engagements by making 
it easier to initiate and hold on to community communication. Our intention in the 
workshop is to elaborate our design space and analytic framework, and offer more 
details of user interaction with tools that tell tales.  
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