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Abstract. We propose a simple way to interact with a large screen which is
situated in a public space by using a small size device. In order to get the
connection information easily, we use QR-Code to provide connection
information such as IP address, position information and password to users.
When users are connected to the large screen, the system will provide a part of
the large screen to a user as his personal space at right in front of him, so that
the user can display the information in his PDA and manage the information on
the large screen. The user can exchange the data with the large screen and the
other users through the personal space on the large screen. We keep developing
the prototype system according to this approach.
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1 Introduction

Small size devices such as cell-phones and PDAs (Personal Digital Assistant) are
handy to carry. By utilizing wireless network such as WiFi and Bluetooth, users
should have the capability to connect to the internet and handle information anywhere
and anytime. For example, users can manage their schedule or access the internet with
their cell-phone or PDA. Users can also send a mail or even can shop by accessing the
internet. However, a small size device has a small size display. It cannot display much
information on one screen, which forces users to switch the pages all the times. On
the other hand, a large screen can be useful to provide information to users in public
space. Currently, large screens are becoming ubiquitous and being used in public
spaces such as subway stations, shopping malls, book stores, etc. It will be useful if
we could use the large screen in public space with a small size device. In this paper,
we will describe how to interact with a large screen in public space by using a small
size device.

Our goal is to build a system where a PDA can be used as an input device to
operate data on a large screen display in public space. We suppose that we have a
wall-sized screen and a small size device which can connect to the internet. Our
system provides a limited space to a user as his personal screen area on the large
screen, thus the user can display the information in his PDA on the large screen. Users
can exchange the information in a simple way with a drag & drop interface on the
large screen. Our system also supports a multi-user environment. Therefore, users can
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operate information with other users, such as exchanging data with each other through
the large screen.

2 System Overview

This section describes the overview of our system. To start using the system, users
have to connect with the large screen server. We use the QR-Code [9] to provide
connection information to users. When a user is connected to the large screen, the
user is given a personal screen area by the system. Thus the user has the capability to
interact with the large screen through the personal screen area. The user can also
operate the data freely with the drag & drop interface on the personal and the public
screen area.

Large Screen in public space

Fig. 1. System overview

2.1 Connection

We assume a large screen is situated in a public space, and users near the large screen
can access the internet through the wireless network environment. Many users who
are physically near the large screen will be in same network through the wireless
network and may use the large screen at the same time. In order for a user to reserve a
physical part of this screen and open a personal area adapted to his needs, all he has to
do is to read a QR-code positioned at a particular screen space. A QR-Code is a kind
of two-dimensional bar code that is easy to read by analyzing the image. Each QR-
Code contains three pieces of information allowing users to connect to reserve the
personal screen area. The first piece of information is the server’s IP address, the
second piece is the coordinates on the screen of the part that the user wants to use; the
last one is the password required for the connection. This protocol follows the
ShownPass technique [6], since users who are not physically near the large screen
cannot obtain the password for the connection.
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A user could take a picture of the QR-Code with the camera embedded in his PDA
and analyze the picture to get the connection information, then send the position
information and the password back to the server with the IP address of his PDA in the
same format to the server in charge of distributing a space on the large screen. A
personal screen area will be ready for the user right in front of him, and user can start
using his PDA as an input device to operate on the large screen.

2.2 Personal Screen Area and Public Screen Area

When the large screen server is displaying the personal screen area to the user, there
are two kinds of different areas on the large screen. One is the personal screen area,
an area which is given to a user as his personal area that is used by only one user to
display personal information of the user. The other one is public screen area, an area
outside of personal screen areas used by all of the users to display the common
information. As shown in Fig.2 (upper) there are several QR-Codes displayed on the
public screen area. In this situation this area is called the public screen area. However,
as shown in Fig.2 (lower), since another user opened up a personal screen area by
using a QR-Code in the public screen area, the area will become a personal space, and
the information which displayed on that area will slip out of this area. So the public
screen area is not an absolute public screen area, yet some parts of the public screen
area may switch to a personal screen area.

Large screen in public space

S (=]

Personal Screen Area =
Public Screen Area

|

Large screen in public space

Personal screen area % Personal screen area{ij}
, - =
Public Screen Area B

Fig. 2. Personal Screen Area and Public Screen Area
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The personal screen area can be used in two ways. First, it can be used as a PDA's
extended display. The user can start an applications installed in his PDA. In this
case, it will not cause any security problem in general, because all the information is
displayed in the personal screen area, and it does not transmit any private information
to the large screen server.

Secondly, it can be used as a personal area for using the application on the large
screen server. A user can exchange data between the large screen and his PDA with a
drag & drop interface. For instance, the user can drag a file on the large screen from
the public screen area to his personal screen area to save it on his PDA. Conversely,
the user can drag data from his personal screen area to the public screen area. The
user can also move his personal screen area to another available position on the
screen. We should note that it may cause the security problem in this case.

When the user drags a file from his personal screen area to the public screen area, the
system will copy this file from his PDA to the server of the large screen. Everyone who
uses this large display has permission to copy this file into his PDA and modify this file.
But nobody has the right to delete the file on the public screen area of the large screen
directly except the user who published the file. When the user drags the file from the
public screen area to his personal screen area again, the system will copy the file to his
PDA, and nobody else has permission to copy or modify this file. In fact, a user does
not have the permission to operate the data in other user’s personal screen area.

This system could be used in many public spaces such as subway stations,
shopping malls, book stores, etc. Users can download information such as part-time
job information, message from the other users, posters to his PDA or cell-phone.
Users can also upload such information from his PDA to the large screen.

3 Prototype System

We have implemented a prototype system that can display the data of the PDA and
can browse web pages on the large screen. As the personal screen area, we
implemented it as the second way described above that use it as a personal area for
using application on the large screen. Our prototype consists of two parts. One is the
PDA side, and the other one is the large screen side. These two parts communicate
through the wireless network environment.

Normally, users handle the information of the PDA within a normal PDA interface.
When they find a large screen (Fig.3 left), users can start a program installed in the
PDA to capture the QR-Code (Fig.3 right) and analyze the QR-Code image to get the
connection information. Then the program will try to connect with the large screen
server by using the connection information.

When the user is connected to the large screen server, the server will display a

personal screen area to the user. Currently, we implemented a web browser to access
the internet web-site (Fig.4), a file browser is available in personal screen area to
display files in the user’s PDA (Fig.5).
Users can operate on the large screen by using their PDA as input devices. For
instance, users can move their personal cursor on the large screen by touching their
PDA'’s screen. The system can generate particular events on the large screen based on
the PDA’s events. Users therefore can start some applications to manage information
on the large screen.
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Fig. 3. Display a QR-Code in the usable section to provide the connection information to users
(left) and the user capture the QR-Code and analyzing the image to get the connection
information (right)

Fig. 4. The large screen will display the personal screen area to the user. The user can open up
some applications installed on the large screen.

Fig. 5. Files in the PDA (left) and the large screen (right)

When a user operates on a large screen there are two different scales of operation.
The first one is related to small-scale operations within a user’s personal screen area.
The second one is operations at large distances outside a user’s personal screen area.
To handle small-scale operations, we developed a pointing interface where the user
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moves cursor relatively, a user thus can operate on the PDA’s surface using a pen the
same way as touch-pad on the notebook computers (Fig.6 left). To handle large-scale
operations, we developed a pointing interface where the user can point directly on the
miniature of the large screen on the PDA, the user therefore can operate on the PDA’s
surface the same way as touch-panel on the tablet PC (Fig.6. right). Fig.7 shows the
two different interfaces for the small-scale operation and the large-scale operation.

Personal Screen Area Personal Screen Area

(S

Interface for large-scale operation

Interface for small-scale operation

Fig. 6. Interface for small-scale operation (left) & Interface for large-scale operation (right).
When the user moves the pen on the interface for small-scale operation the cursor will moves
like touch-pad on the notebook. When the user moves the pen on the interface of large-scale
operation, the cursor will moves like touch-panel on the tablet PC.

Fig. 7. Interface for small-scale operation (left) & Interface for large-scale operation (right)

4 Related Work

There are a number of studies on the interaction between a large screen and a small
size device. For example the WebWall [5] is a system which enables multi-user
communication through a large screen. WebWall allows user to access the web-based
applications such as simple sticky notes within small size devices such as mobile
phones or PDAs. The ContentCascade [4] is a system which enables the user to
download some contents from the public exhibition or displays situated in the public
space such as shopping malls, book stores, etc, to the personal devices such as mobile
phones. The C-Blink [2] system allows users to control the cursor on a large screen by
using a cell-phone with a colored screen. This system is based on a program that
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rapidly changes the hue of the phone screen and the user’s waving the phone screen in
front of the camera mounted above the large screen. The camera tracks the relative
position of this signal to control the cursor on the large screen. The “Sweep and Point
& Shoot” system [1] allows users to control the cursor on a large screen directly by
using a cell-phone. This system keeps taking pictures with the camera embedded on
the cell-phone and compares the pictures to determine the relative motion, thus
allowing a user to control the cursor on the large screen. The paper [3] describes the
interaction with situated displays using mobile phone. They situated displays out side
of the office, and visitors are able to use the system in order to download information
from the office door display through Bluetooth such as the owner’s contact details.
The paper [7] allows users to get information from the real world by using a PDA and
RFID chips. The paper [8] is a research about how people move from individual to
group work through the use of both PDAs and a shared public display. These systems
allow users to handle directly the information. However, they do not use any concept
of personal screen area. The novelty of our system is the concept of a personal screen
area within a multi-users environment.

5 Summary

We have proposed a system to support public space communication by using a large
screen in public space and a PDA. In this system, we use QR-Code to provide the
connection information to the user. The user runs a program installed in the PDA to
capture the QR-Code with the camera embedded in the PDA and to analyze the image
to get the connection information. When the user connected to the large screen server,
the server displays a personal screen area to the user that the user can manage the
information through the personal screen area. We have also described our prototype
system. Currently, we have implemented a system that we can control the cursor so
that the user can browse the data in his PDA and browse web pages on the large
screen. We will focus on the interface and keep on developing the prototype system.
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