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ABSTRACT. Recently, interest in localization and map building with laser range sensor
have been increasing in the robotics community. One of the reasons for this is that the al-
gorithms with laser range sensor have lower computational cost and are more robust than
using vision sensors. Another reason is the robustness against environmental changes
(e.g. lighting condition, etc.). We are developing a walking aid system for physically
handicapped persons. As the first step in this project, we consider the localization of a
moving cart with laser range sensor and building environment map. We estimate the
moving cart position and orientation by mazimizing the number of matched point pairs
between current scan data and reference scan data. Our matching algorithm is based
on point-to-point matching algorithms. In this paper, we show some preliminary results
using raw data and discuss the availability of our matching algorithm for future applica-
tions. We also show the way to apply particle filters for this problem and examine this
localization algorithm.

Keywords: Laser range sensor, Localization and map building, Scan matching, Particle
filter

1. Introduction. We are developing a walking aid system, where a handicapped person
or an old person uses a pushcart or a wheelchair with a laser sensor. The necessary
function of the sensor is to give the person various safety signals or alarms in using it.
In addition to that, it would be of great support if the locational information of the
person is given to the person, or reported to a remote watching person by using wireless
communication.

In this project, localization of the sensor position is a very important problem. In
fact, also in robotics research, localization and map building is an essential component,
and has been studied extensively in the community. In localization and map building,
dead reckoning approaches with internal sensors (e.g. encoder, gyro, etc.) information
are most common approaches. However, a drawback of the dead reckoning approach is
error accumulation (e.g. wheel slip, etc.). For this reason, we also need to correct dead
reckoning error using external sensors (e.g. laser range sensor, vision sensor, etc.) that
acquire information from the environment to help the localization and map building more
accurately [1,2,6,8,12,14].

Localization and map building with external sensors have been studied extensively
for the past few years. The most common studies are using ultrasonic sensors, vision
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