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ABSTRACT

In this paper, we introduce TACT, which is a general interaction
tool for ubiquitous computing environments. This device is dedi-
cated to the operation of various kinds of connections, including
audio, video, and data transmission between remote/surrounding
computers. With TACT, whenever a user wants to utilize a nearby
computing resource, the user can open a session and manipulate
its endpoints without caring about network addresses. We demon-
strate a few typical scenarios to show how TACT is used in vari-
ous situations.

Categories and Subject Descriptors

H.5.2 [Information Interfaces and Presentation]: User
Interfaces — user-centered design, input devices and strategies,
voice I/0.

General Terms
Design, Security
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1. INTRODUCTION

Wireless networking is aimed at enabling service availability
anytime and everywhere, but communication between computing
objects is still hard to achieve. We are typicaly surrounded by a
number of computing objects — for example, many people always
carry a mobile phone and often have a notebook computer with
them. These devices are both wireless networking objects, but
connecting them requires a cable and is inconvenient. In addition,
the kinds of data they can exchange are strictly limited; for in-
stance, they cannot even synchronize the current time.

A truly ubiquitous computing environment will require that a user
be able to temporarily utilize the resources of surrounding em-
bedded computers, including their displays or cameras. To
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achieve this will require some means alowing the user to easily
make a connection between the user’s terminal and those com-
puters and operate them. However, it will be troublesome for the
user to have to input or choose the network address of the corre-
sponding computer because it will be hard for the user to know
such addresses if many computing objects are available. A more
workable approach would allow users to remain unaware of un-
derlying network technology details, such as | P addresses.

Our god is to develop the fundamental technology and an actual
device that will enable the above features. Towards this end, we
have created TACT as a generd interaction tool for ubiquitous
computing environments (Figure 1). This is a mobile wireless
device, which is dedicated to the operation of various kinds of
connections, including audio, video, and data transmission be-
tween remote/surrounding computers. We designed TACT as a
replacement for current mobile phones so that people can conven-
iently carry it with them at all times. With TACT, whenever a
user wants to utilize a nearby computing resource, the user can
open a session and manipulate its endpoints without caring about
network addresses.

2. TACT

Figure 1 illustrates TACT, a mobile wireless terminal. The TACT
consists of the embedded Linux operating system, an 802.11b
wireless transceiver, an infrared transceiver, and display and but-
tons. This device is designed to seamlessly integrate two types of
wireless communications. One is remote communication such as

Figure 1. TACT is used for browsing images on a digi-
tal enabled table. The white light is slowly blinking
during a connection is established.
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Figure 2. People can share document stored in a file server
by operating their TACT devices. Just an intuitive “point-
ing” operating is enough to establish awireless connection.

voice over IP (VolP), and the other is near field communication
such as controlling devices around users, and sharing information
among nearby people and devices.

3. SCENARIO

3.1 Near Field Communication
TACT can be used to manage network connections by simple and
intuitive operations.

Figure 2 shows that two people are having a discussion at a digi-
tally-enabled table. They are going to share a document that is
stored on a file server. When a TACT device is pointed at the
digital table, a connection request is transmitted via infrared from
the TACT to the table. This transmitted request contains the IP
address of the TACT, and a session key to protect wireless com-
munication.

Once the digital table accepts this request, a wireless connection
is established between the digital table and the TACT. Synchro-
nously blinking LEDs on the both devices indicates the estab-
lished wireless connection. A menu file that describes the map-
ping between controls and buttons are transferred to the TACT.

As aresult of this operation, the subjects can use the table surface
as a shared display. With TACT, users do not have to enter ad-
dress information or password information. Just an intuitive
"pointing" operation is enough to establish a wireless connection.
At the same time, this connection is automatically encrypted.

3.2 Remote Communication via | P phone
TACT can be used as a mobile IP phone. In this scene, a user
receives a phone call from his colleague. By answering this call,
he creates a wireless voice stream between his TACT device and
thecaller's TACT device.

While in mid-conversation a visual channel is desired. So each
user walks up to a nearby public display, and establishes a net-
work connection by pointing at a d isplay with his TACT. As the
same as the case of near field communication, a synchronizing
light blinking on both devices indicates the connection has been
established. Asaresult of this operation, the existing voice stream

Figure 3. A voice session between TACT devices can be
extended to avisual channel onto external public displays.

is extended to contain a video stream between the two comman-
deered display devices.

From the technical viewpoint, in the above scenario, the TACT
devices are exchanging the service type and the |P addresses of
the currently connected public displays through the active VolP
session. Further details on the system may be found in [2-4].

4. CONCLUSIONS

This paper introduced TACT, a newly created mobile wireless
device. We used TACT as an enhanced mobile IP-phone and a
universal control of surrounding computers. By using TACT and
the mechanism of transferring endpoint information, we aready
built several kinds of interactive systems. With these systems, a
user can easily control multiple endpoints like a“conductor.”

A small wireless terminal has great possibility to realize ubiqui-
tous computing. Our future direction will include the integration
of presence information. It will also include incorporating voice
recognition and synthesis.
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