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Automatic user location system using Active

IR-tag"

Muneyuki Sakata

Abstract

It becomes more and more common to use the personal computers (PCs) re-
gardless of the place recently as the mobile PCs such as the cellular phones and
PDA (Personal Digital Assistant) spread widely and the service of the wireless
network starts in new locations; cafes, airports, sporting arenas, public libraries
in the town. Therefore, people can visit any place with their mobile PCs with
network connection and may need to refer some information related to the loca-
tion where the user is standing right now. GPS (Global Positioning System) is
a powerful location system for outdoors. However many indoor spaces are out
of the reach of GPS, while wireless network services are fast becoming to pop-
ular in many office buildings. For indoors location, some methods to acquires
people’s location and behavior in a space are proposed and developed. Though
some methods using a combination of transmitters and receivers of radio and/or
ultrasonic wave achieves highly precise positional detection, the system require
installing a number of sensors in the environment. Most of the approaches using
color image processing requires each user to do some log-in operation purposely,
typing their names and password, for example, so that the system can start to

trace and identify the user.

*Doctoral Dissertation, Department of Information Processing, Graduate School of Infor-
mation Science, Nara Institute of Science and Technology, NAIST-IS-DD0361012, March 20,
2005.
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This paper proposes a new method of user tracking and user identification. The
proposed method uses wireless network and a pair of IR-tag and IR wide-angle
camera. IR-tag is an active marker with Infra-Red LED, which can be clearly
detected by IR-pass filtered camera. We design the IR-tag as controllable by
a portable device like a mobile PC or PDA. As the device connected with the
network, the location system is able to request the device to change the lighting
pattern of the IR-tag, for example, blinking or keeping light on. Blinking IR-
tag detected by the camera can be identified with the portable devices getting a
request through the network. In this method, the camera is used for both spatial
and temporal sensing to detect position and lighting pattern.

This paper also proposes new location system, ALTAIR (Automatic Location
Tracking system with Active IR-tag) that realizes our method of user tracking
and identification, and describe the prototype of ALTAIR. The experimental
results show ALTAIR can automatically detect and track the locations of users
so that each user can derive the information based on the place where he/she
is in a building. Each user’s position is detected and renewed in real-time and
the system can monitor the situation such as who is at which desk/path and
who meet who on which aisle. As ALTAIR manages location information using
database, the information can be applied to many types of application. Our

sample application shows that we can use users’ location past and present.

Keywords:

Ubiquitous Computing, Location System, Infra-Red, Wireless Network
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3.7. 0gdoooogodn

O 3.1 Location Database OO OO 0O

Table:People

User ID

User Name

Affiliation

Contact Address

1 | Muneyuki

Sakata

Image Processing Lab.

muneyu-s@Qis.naist.jp

2 | Yoshihiro Yasumuro

Image Processing Lab.

yasumuro@is.naist.jp

3 | Masataka

Imura

Image Processing Lab.

imura@is.naist.jp

Table:Floor

Floor ID | Floor Name
1| A1F
2 | A2F
Table:Room
Room ID | Room Name | Floor ID | AP MAC address | LLM IP LLM Port
1 | ME Room 2 | 00:60:**:****%:57 | 163.221.%** 31 4000
2 | A211 2 | 00:07:**:****%B6 | 163.221.%¥**.36 4000
3| Alll 1| 00:07:**F*F**:2F | 163.221.%*%* 215 4000
Table:Location
User ID | Room ID | Position X | Position Y | Position Z
1 4 3.75 1.79 1.2
2 2 1.16 2.15 1.2
3 1 5.39 3.69 1.2
Table:Log
Date and Time | User ID | Room ID | Position X | Position Y | Position Z
2004-02-23 00:19:27.33 1 1 4.87 2.92 1.2
2004-02-23 00:19:27.86 1 1 4.79 2.87 1.2
2004-08-13 19:16:50.91 1 4 3.25 2.71 1.2
2004-08-13 19:16:51.65 1 4 3.25 2.71 1.2
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