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Abstract

A study of the indoor navigation

by the AR-markers

Kai Kyogoku

Recently, “ubiquitous network” which enables everyone to access the information
from anywhere become ready to be utilized. In the ubiquitous network, new services
using user’s location information are expected to be provided. Location information in
outdoor can be acquired with GPS. However, there is a problem that in indoor environ-
ments where GPS satellite waves does not reach well, and the position estimate accuracy
decreases. Currently, location estimation methods can be classified into the four types
which are Cell-ID method, Angle Of Arrival method, Received Signal Strength Indica-
tor method, and Time Differences Of Arrival method. To solve the weakness of these
methods, the preferable indoor navigation method is studded. Through the study the
direction required for the new indoor navigation was realized.

In this paper, KAI (Knowledge-based Augmented reality Indication system) is pro-
posed. KAI is not necessarily require an indoor map, and KAI is enabled to reliable
navigation by the shortest route specialized for indoor facilities.

Two verification experiments were done to investigate a utility of KAI. The first
experiment is the time length necessary to AR Viewer. The time necessary to AR viewer
after the creation of a camera preview is measured, and the time necessary to scan mul-
tiple markers after the creation of a camera preview is measured. The 2nd experiment

verified that the shortest route selected method is perfect by the simulation. From these

— iii —



results, the needed number of marker patterns was estimated. In addition, the evalua-
tion study of requirements is concluded as follows. KAI could select the shortest route
anywhere and takes the processing time of 71ms average to AR viewer after the creation
of a camera preview. Moreover, the user is easy to use the AR system for a location es-
timation, a map management and a navigation. From the above results, KAI is proved
to satisfy the indoor navigation requirements, which come from the accuracy, the fast
calculating and the usefulness. The proposed scheme is revealed to be appropriate for

the indoor navigation method.
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