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A Display-Based Position and Orientation Measurement System Using Fiducial Images

Maki Sugimoto*l, Minoru Kojima*l, Akihiro Nakamura*l, Hideaki Nii"' and Masahiko Inami '

Abstract — In this paper, we propose a display-based position and orientation measurement

system. It consists of a display device and photo sensors that can track multiple receiver positions
and orientations simultaneously. A fiducial marker is projected onto the center photo sensor of the
receiver. If the movement causes the photo sensors to detect the fiducial marker’s position and
orientation, the projector moves the fiducial marker to the center of the receiver again canceling the
offset between the receiver and the fiducial marker. Many types of projection systems, including
displays such as LCDs and desktop monitors can use this tracking technology.
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Figure 1: Overview of this system
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Figure 2: Detection methods for a static target
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Figure 3: Static fiducial images for a dynamic target
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Figure 4: Static fiducial images spatially divided
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Figure 5: Overview of the tracking measurement
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Figure 6: Sequence of the tracking measurement
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Figure 7: Individual fiducial markers for the position and

orientation measurement
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Figure 8: Simultaneous fiducial marker for the position and

orientation measurement
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Figure 9: Isolation between the position measurement and the

orientation measurement
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Figure 12: Initial position detection using the space division
method

5.2 Ef#IRTEE
TuYer ZRIOEGERER & L TE, NEC
Va—77 /uy— VT770] ZRW=., Zo7
CxJ BDAy 7L, BEE 3,000ANSI L— R
LCD /S U EE 1024 x768(pixels) Tdh 5. T A7
ry 7= BOBEGEREE S L TIE, DELL
UltraSharp 2001FP % F\ 7=, VT770] DA %5
L7zRA O A HERT D &, —EDOEE A
FLTWBEAIT, S[ms]ElE T 0.5[ms]fEE D/ VL
ZROBNBR SN, BFOHDERE %K
13 10”7,
s

Voltage(V)

0 5 10
Time(ms)
13 —EDBE OB 220 LI RF D HIME
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Figure 14: Exteriors of receivers
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Figure 15: Overview of the receiver
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Figure 16: Characteristics of the receiver
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Table 1: Results of the measurement

Incandescent  Fluorescent
Darkness:
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Average 0.0 -3.1 -1.4
x(mm)  giandard
___________ deviation %2 05 12
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0 Average 0.0 -8.4 -1.7
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Figure 17: Trajectories of the receivers
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