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Abstract

Multi-touch tabletops have been the focus of
significant recent study but, to date, few devices have
moved from prototype to installed use. In this paper,
we present observation and analysis of a subject who
has used a direct-touch tabletop as his primary
computing environment for the past 13 months, driving
all manner of applications in a standard MS Windows
environment. We present the results of three research
instruments: a structured interview with the user, an
analysis of touch and click locations when operating in
desktop and tabletop modes over several days, and
linguistic analysis of email composition over several
months. From the product of these instruments we then
report on several open avenues for research, including
physical parameters, hardware limitations, touch vs.
click in the WIMP, and text entry techniques.

1. Introduction

Horizontal, direct-touch tabletops, which overlay
large display and input surfaces, have recently been the
focus of much study. Although a great number of
experiments have been conducted which examine
various aspects of tabletops, the majority of these
experiments are conducted in a lab or similar setting,
and require participants to perform some task over the
course of several minutes or hours
([41[61[71[9][10][12][14]).  Although scientifically
valid for answering specific research questions, these
efforts have limited abilities to predict patterns and
desires for long term users of direct-touch tabletops.

In the present work, we describe the results of the
study of an executive who has been using a direct-
touch tabletop in place of an office computer for the
last 13 months. Because of the length, setting, and
tasks performed by this user, a great deal of “in the
wild” experience is reflected in his responses. In
addition, we perform a pair of analyses in order to
learn more about his use of the table: first, we report
the locations and frequencies of touch events, and
compare it to logs of his use of a traditional pointing
device, in order to extend and validate previous results
suggesting that touch table use differs from mouse use
in this measure. Second, we report the results of a
computational linguistic analysis of email messages
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sent over the 13 month period, comparing those
composed on the tabletop and those typed on a regular
keyboard.

A touch table as a primary office system is outside
its typically described use. It is our hope, however, that
the insights gleaned by studying this user, who has
chosen to use the table in this way for his work, will be
helpful to the community. It is our aim, in conducting
this research, to inform the design of general problems,
rather than those encountered only in this type of use.
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The participant, AB, is a marketing executive at a
local research lab. The tasks performed on the table are
every day office tasks, and are limited to common
applications — very little custom software is included in
his setup (Figure 1). AB’s use of the tabletop is
motivated primarily by his work: his role is the
marketing and sale of the touch table. The system
driving the table is AB’s laptop, which he also uses on
the road and at home, not connected to a touch table.
This pairing of input devices has allowed us to perform
some simple comparative statistics on table and
desktop use.
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Figure 1. Our participant working at the touch
table in his office. The table is his primary
computer for everyday office tasks.

IEEE
computer
psoae

ty



1.2

In order to gain insight in to AB’s usage of his
touch table, we employed three research instruments.
We now describe each in turn.

1.2.1  Mouse vs. touch use analysis

As we have described, AB uses a touch table for
everyday computing tasks while in the office. While
travelling on business or working at home, he uses
traditional interfaces to control the same computer. In
order to compare his pointing activity, we instrumented
his laptop computer with two pieces of logging
software: one to log the location of mouse clicks, and
one to record touches on the touch table. This software
recorded all such events over a three week period.

1.2.2  Email linguistic analysis

When AB composes email on the touch table, he
uses an on-screen soft keyboard, while email written
away from the office is typed with a traditional
keyboard. In order to examine differences in email
composition, we performed a comparative linguistic
analysis on all of AB’s outgoing email sent during the
13 month period he used his table as his primary office
computer.

1.2.3

Finally, we conducted an extensive interview with
AB, in which we sought to understand how his usage
of the tabletop office system has evolved over the past
13 months.

1.3

There are several limitations to the results described
in this paper, each of which must be considered before
generalizing our results to other designs. Despite these
limitations, however, we are confident that the results
described in the present work will be of use to
researchers and designers.

First, as we have described, the present work
describes the observation and analysis of a single user.
Although AB has been using the touch table for every
day computing for an extended period of time, this
paper described only his experiences. Second, because
we will be examining AB’s use of a touch table for
every day office tasks, nearly all of the experiences we
will report on will be of single user applications. And,
finally, because the tabletop is setup to operate as a
“normal” desktop system, most of the interaction with
the system was done by mapping the tabletop input to a
single point, emulating a mouse.

Despite these limitations, many of the results we
will describe offer useful insights for researchers and
designers of interactive tabletop systems.

Research Instruments

Interview

Limitations
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2. Related work

Although in its infancy, a number of researchers have
reported results in the tabletop domain which are
relevant to the present work. Generally, we divide
these in to two categories: those which relate to touch
locations, to inform on our mouse versus touch
analysis, and those which report results from
observation and contextual inquiry, and therefore relate
to our interview. We are unaware of any use of
linguistics for the comparative analysis of text entry
devices.

2.1

Several results describe factors which might
influence touch location. Scott and various co-authors
have described issues in territoriality (summarised in
[12]) which suggest that individuals working in groups
will establish a personal working area directly in front
of them. This is confirmed in by Ryall et al. who
examined the interaction of group and table size on
performance of tasks around a tabletop, and found that
group members tended to focus their interaction
(touches) directly in front of them. Finally, Ringel
Morris et al. describe the results of a comparative
study, which found that, when given the choice, users
prefer Ul that each group member have private copies
of controls close to them on the table, rather than
centralised, shared controls.

Although compelling, each of these previous works
does not directly inform on the present work, since
each examined the use of a tabletop in a group, rather
than for private use by an individual.

2.2

In [12], Scott reported observations of a group of
individuals interacting around a traditional table,
describing the portioning of the workplace for
individual and group tasks. In [9], Rogers et al.
describe the observed use of finger talk, whereby users
would gesture for both manipulation and conversation.
Ryall et al. reported on observations of tabletop users
in a multitude of environments, offering several
recommendations and guidelines [11]. Both Tang et al.
[13] and later Kruger et al. [6] described the use of
orientation and spatial positioning of on-table objects
for the delimiting of personal and group working
spaces.

Although informative, each of the research efforts
described above has been limited in their scope due to
the constraints of time and scope. In this paper, we
describe the results of interview and analysis of work
performed on the tabletop over more than a year, and
by a user who has adopted the tabletop as his primary
workspace.

Touch Location

Observation and Contextual Inquiry



3. Environment

In this section, we describe the physical
environment, the tasks being routinely performed, and
the software and hardware employed.

3.1

AB’s office features a regular desk, complete with
traditional computer apparatus (monitor, keyboard, and
mouse), as well as a large DiamondTouch touch table
[2], with a touch surface measuring approximately 87x
64cm. The keyboard, mouse, and monitor are attached
to the same system as the tabletop, with the monitor
displaying the same content. The desktop setup is
arranged on a desk behind the tabletop, such that the
monitor cannot be seen while working at the table.

The DiamondTouch is mounted on a sloped surface,
creating a drafting table style of interaction. As shown
in Figure 2, the height of this was set so as to allow AB
to use it while standing (left) or seated (right).

Physical Space

Figure 2. The touch table is oriented as a drafting
table. Its height is set for both standing and sitting.

3.2

Although special circumstances may arise, AB uses
the tabletop primarily for everyday office software.
The list of regularly used applications includes word
processing (MS Word), spreadsheets (MS Excel),
presentation software (MS PowerPoint), email
(Mozilla Thunderbird), and the web (Mozilla Firefox).

3.3

All of the application software used by AB is
unmodified for use on a tabletop. To enable direct-
touch input to drive these applications, two tools are
required: mouse emulation, and a soft keyboard.

3.3.1  Mouse input

Because AB’s primary use of the DiamondTouch is
in applications designed for the mouse, he uses a
software utility, DTMouse, which maps multi-touch
input to mouse events [3]. Although input is ultimately
delivered to a single pixel when it is converted to
mouse actions, a set of gestures on the tabletop is used
to differentiate between mouse actions (see Table 1).

Application software

Touch table software
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Table 1. The mapping of multi-touch gestures to

single-pixel mouse events in DT Mouse.

Mouse Event

Touch Action

Left mouse: Single finger:
Depress Touch table
Drag Slide along table
Release Lift from table

Right mouse:

Touch table with finger, then:

Depress Tap second finger
Drag Slide first finger
Release Lift first finger from table

Middle mouse:

Touch table with finger, then:

Depress Double-Tap second finger

Drag Slide first finger

Release List first finger from table
Wheel Place closed-fist on table, then:

Wheel up Slide fist up

Wheel down Slide fist down

In addition to this mapping, DTMouse can be used
in a precise selection mode, in which the user places
any two fingers on the table simultaneously. The cursor
then relocates to the centre point between those fingers,
without sending any button events. Touching a third
finger to the table depresses the left mouse button, and
removing it from the table releases the button. In
effect, this mode allows for two enhancements over the
simpler operation described above: first, it allows the
pointer position to be set without depressing any
buttons; second, it allows the user to view the position
of the cursor more precisely, since the finger does not
occlude the display [3].

3.3.2  Soft keyboard

To enable text entry from the DiamondTouch, AB
makes use of the soft keyboard built-in to Microsoft
Windows. The keyboard generates text when the
system pointer is used to click soft buttons arranged in
a QWERTY layout. Interaction with the keyboard is
facilitated using DTMouse to simulate mouse clicks.
As such, speed of text entry is limited by the need to
have only one finger in contact with the keyboard at a
time, similar to tapping text entry with a stylus.

In the following sections, we sought to gain insight
in to AB’s use of his tabletop system for every day
office tasks. In order to do this, we employed three
research instruments. The first two, a touch location
analysis and linguistic analysis of email, relied on a
comparison between his use of a laptop while away
from the office and the touch table while in his office.
In this section, we describe these instruments and
discuss their results.
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