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Abstract

capabilities in detecting details of small and
complicated patterns, such as fiducial markers.
Another popular computer vision based sensing
technology for interactive tables has the advantage of
detecting small and complicated patterns. The diffused
illumination (DI) technology is easier to setup and has
been used for music applications, e.g. reacTIVisioin
[4] and Xenakis [1]. Both of these software packages
are open source and have the capability to detect
multiple finger touches and fiducial markers.

We developed Tangible Tracking Table (TTT), an
interactive tabletop display that allows both fingertip
and tangible object tracking. Multiple users can
simultaneously control a variety of tagged objects that
can perform different tasks. We also introduce several
applications on TTT that utilize the advantages of this
tangible user interface.

1. Introduction

3. Design

Tables have provided convenient work places for
individuals or collaborative workers (e.g. a meeting
table), pleasant environments for people to play games
(e.g. a chess table) or a comfortable space for social
activities (e.g. a coffee table). Since we are in a digital
era, the idea of bringing digital technologies to tables
to extend possibilities of tabletop applications is of our
interest. Therefore, we designed an interactive table,
Tangible Tracking Table (TTT) to realize our vision.
TTT is an interactive tabletop display that can track
multiple objects and fingertips at the same time.
Moreover, TTT is part of the Responsive Objects
Surfaces and Spaces (ROSS) API, which integrates
several tangible user interface (TUI) projects. In other
words, TTT can interact with other TUI applications

TTT includes the software design and hardware
construction of an interactive table. The software
design is based on the Responsive Objects Surfaces
and Spaces (ROSS) API project, which is a crossplatform software infrastructure that helps to manage
multiple layers of communications between
applications and tangible devices. Currently, a
simplified ROSS model is running on TTT. Since TTT
emphasizes more on tabletop applications than the
sensing technology, we adopted reacTIVision [4] as a
bridge to communicate physical devices and
applications. Consequently, we concentrated on the
development of client side applications, such as multiuser games, educational applications, storytelling
applications,
collaborative
working
spaces,
geographical navigation and information visualization.
One objective of designing this tabletop interface is
to create a large interactive projection surface that
allows multiple users to work together at the same
time. Therefore, we planned on creating a 50-inch table
in the beginning. To create a 50-inch projection screen
in a 39-inch tall table, we put two parallel mirrors
inside the table. When these two mirrors placed in the
right positions, they can create a 72-inch optical path,
which results in a 60-inch projection area (see Figure
1). The tabletop is a 36-inch by 48-inch acrylic sheet
with tracing paper on top of that acts as a diffuser. In
order to detect fiducial markers and fingertips, we use

2. Related work
Researchers have developed several different
sensing technologies that can be used for tabletop
applications (e.g. [3, 5, 6]).
Recently, many
researchers and application developers have created
low-cost multi-touch displays based on the frustrated
total internal reflection (FTIR) approach described in
[2]. FTIR-based multi-touch displays provide forcesensitive inputs of surface contacts and have been
proved to have good resolution and scalability.
However, the approach shows poor discrimination
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the setup of DI to light up the bottom surface of the
acrylic sheet. The appropriate combination of IR
lamps, IR filter for the camera lens and visible light
filter on top of the projector allows the camera to
capture the wanted part of the spectrum, which
contains the interaction data on the tabletop.

Although the original plan of this interactive
furniture is founded on the functionality of a working
table, there are many possibilities to expand this
technology, e.g. turning the table 90 degrees along a
horizontal axis can make it a tiltable display or a wall
display. TTT tracks multiple fingertips and fiducial
markers at the same time. Yet, in the ROSS
infrastructure, it’s possible to communicate with other
tangible devices, such as Bluetooth, RFID tags or Wifi.

6. Acknowledgment
Figure 1. The perspective view and appearance of TTT.

4. Applications
Our colleagues have helped us develop many
applications on TTT. There are several storytelling
applications that utilize the advantages of multiple
object tracking and multiple touches. This new
nonlinear and multi-user experience is different from
other digital narrative projects. Users can also navigate
Google maps with their fingertips on this table.
Furthermore, they can put predefined location stamps
on the map to move to a city immediately. There is
also a card-sorting program that digitalizes and records
card-sorting procedures. With the help of this tangible
user interface, users can review, analyze and classify
items more efficiently than ever. Tangible visualization
is another domain that exploits the benefits of TTT.
Several users can manipulate and compare data
together on this table (see Figure 2).
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Figure 2. Types of applications running on TTT:
storytelling, geographical navigation, collaborative
working, and information visualization.
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