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Investigation of Low Cost Camera Localization
by Recognizing AR Marker Using Optical Illusion

DAISUKE HORIE! Ryo KaTsumal

Abstract: In recent years, small portable terminals such as smartphones are improved and are going to spread. There
are many studies for localization in order to provide services using users’ locations. GPS (Global Positioning Sys-
tem) and Wi-Fi positioning system are sometimes used for localization. These methods can estimate users’ positions
without any user actions. However, the localization methods using radio waves may cause radio interference. On the
other hand, it have been investigated for navigation services that users act for confirming their positions by reading AR
(Augmented Reality) markers. However, in order to recognize AR markers with high accuracy, the users have to let
their cameras be in front of the markers carefully. There is a problem in terms of convenience. Therefore, in order to
be able to automatically recognize AR markers just by wearing the devices like head-mounted cameras, we consider a
new AR marker using optical illusion. In this study, we defined the shape of the marker. We also prepared an existing
square marker that is commonly used and our marker using the optical illusion and verified the recognizable range of
each marker.
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Fig. 1 Estimated recognition range of markér & 1, /2, v/3)
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K1 v—HDJE
Table 1 The sizes of the markers

~—7 pixel mm
A 500x 500 91.0x91.0
B 500 x 400 113.5x90.5
C 500 x 300 130.0x 78.0
D 500x 200 130.0x51.5

A B C D

5 FEWMRCTHALAEZ AR I—7
Fig. 5 The figure of markers

x2 MRS

Table 2 Use equipments

Logicool HD Webcam c525(f#{4/% 1280 x 720
ARToolKit (i fiff5 % 640 x 480
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Table 3 Range that the markers can not be recognized
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