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Physical appropriation



Digital appropriation
• Internet of Things – uniquely identifying 

everyday objects

• Everything connected: physical embodiment 
of the internet

• ...lots of work to do

• What about the tagged objects that already 
surround us?



Everyday codes

• Advantages: ubiquitous, visible, open

• Disadvantages: limited usage, old-fashioned?



• Some previous work focused on aesthetics

[Meese et al: Aestheticodes]

Everyday codes



• Outdoor navigation has largely been 
“solved” by GPS

• Indoor navigation is far more difficult.

Appropriation for 
navigation



Previous work

WiFi triangulation
[Bahl et al]

Augment environment 
with codes [e.g., Serra et al]

ShopTalk
[Nicholson et al]



Our approach

• Helps users find books in a (physical) 
library

• Takes advantage of the ordering of items
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BookMark

• Scan the barcode of any nearby book

• Get a map to the desired item’s shelf



Where's the 
book I need?

BookMark
Mobile Interaction

Call number:
 

TK6750.M6

1 2

43

Finding books can be difficult 
in large libraries

Solution: using BookMark, 
search for the book required

Scan any nearby book Follow the generated map



Try it – search for BookMark Swansea on Google Play



User study

• Between-groups comparison study:

• Part 1: 16 participants using BookMark 
to find 10 books.

• Part 2: 16 participants using actual 
library paper maps to find the same 10 
books in the same order



Results

• All 32 participants found all 10 books.

• BookMark was faster to find books (73 vs 
117 seconds)

• BookMark rated far higher for library user 
experience than existing approaches



Benefits

• Cheap and easy to implement

• No need to build new infrastructure

• Add value to existing spaces
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ABSTRACT
Barcodes are all around us—on books, groceries and other
products—but these everyday markers are typically used for a
single focused purpose. In this paper we explore the concept
of “piggybacking” on ubiquitous markers to facilitate indoor
navigation. Our initial probe—BookMark—allows library
visitors to scan any nearby book to provide a custom map
to the location of a desired item. In contrast to previous
indoor navigation systems, our approach repurposes existing
markers on physical items that are already in the navigation
space, meaning that no additional infrastructure is required.
We evaluated the BookMark probe in a large university library,
showing its potential with real library users. In addition, we
illustrate how the general technique shows further potential in
other similar barcode-rich environments.
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INTRODUCTION
Barcodes are used in abundance in many everyday situations –
their tried and tested robustness has made them ubiquitous
for speeding up routine data entry. Current uses are rather
unimaginative, however, and there are very few situations
when these markers are used for anything other than their
intended purpose. Researchers in the CHI community have
previously tried to address this by making digital markers more
appealing (e.g., [3]), using attractiveness to hide mundanity.
In our view, though, the beauty of barcodes is not in their
aesthetics, but in what their visibility and ubiquity affords.

Here we look at everyday barcodes from a new angle, taking
advantage of the fact that they are easily recognisable, and
usually placed on items stored in specific locations. Our
approach is a re-seeing of barcodes not just as tags, but
as huge numbers of tiny signposts to other barcoded items.
Knowing a user is near a particular item can both locate them
in the physical space, and help guide them to other items. We
consider this as a way of piggybacking on infrastructure that is
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Figure 1. Barcode piggybacking granularity: (a) shelves in libraries; (b)
product zones in supermarkets; (c) departments in department stores.

already available: attaching to an existing framework without
altering the underlying items or the navigable space itself.

While automated navigation has largely been solved for out-
door spaces, indoor navigation is still a difficult and often
complex proposition. Many prototypes have shown potential
solutions, but these usually require complex new infrastruc-
tures, or serious effort labelling and precisely measuring
existing environments (e.g., [4]). Our insight is simple but
effective, allowing us to quickly, cheaply and reliably establish
a new method for scalable indoor navigation.

There are several different levels of precision possible when
using barcodes for this purpose (see Fig. 1). High granularity
can be achieved in places such as libraries, where thousands
of items are stored in an ordered manner in known locations
within a relatively compact space. In places such as supermar-
kets, without extensive mapping effort (which our design aims
to avoid), a coarser level of granularity is possible – we may
know only that a bottle is within the soda section, for example.
Finally, in department stores, scanning an item might give only
a broad area, such as, say, the perfume department. In many
ways this changing level of accuracy is analogous with how
existing outdoor navigation systems work, and how giving
even an approximate positional indication can still be useful.

The probe we discuss tests the concept in a library, which
offers the highest level of location precision. Libraries have
long been important not just as archives but as physical spaces –
even in today’s digital world, new libraries are being built,
and they remain a popular and valuable asset to academics,
archivists and bibliophiles alike. In our initial discussions with
librarians, it was clear that library users often get lost, and
a significant proportion of librarians’ time is spent helping
people find items. Our prototype is capable of (1) determining
the location of a user via a simple scan of any book; then, (2)
directing them to any other book based on this knowledge. The
probe was evaluated with library users, and its success shows
potential for such navigation schemes in similar environments.



Conclusions
• What makes these markers appropriable?

• Visibility

• Openness

• Future digital markers should aim to follow 
the same path?

• e.g., NFC, RFID
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