Vol. 44 No. 9 goooooooo Sep. 2003

good

oooobooobobbbLEDOOOO0OODbOOo0ooon

O o o of

0O o o of

O 0 offt oo ooot

goboooooooooooooboooooooooooooooooboOooOooOoOoboboOoboboooo
oooooooOoooO0oOooooOoO0o0OobooOo0O0O0OO00000O00bCOO0b0O0O00000O0000
go0o0o00O00o0oobO0oO0o0o00ooob0o00o0oooo0o0oooo0ooo0o0o0o0o0oo00oo0o000
00o0000000000000000000000000000000000 Visual Computer
Communicationd] VCCOOOOOOOOO0OO0O0O0000O00D0OO0OOO0OODOOO0O0OOOO
0oo0oo0oooole00 LEDOODOOODODOOODO vVeCOOooOoooooooooooo
goooooooooooooooOboOoOoOoooooooODOb

A Visual Marker Using LEDs for
Wearable Computing Environment

YASUE KISHINO,t MASAHIKO TSUKAMOTO,! YUTAKA SAKANEft
and SHOJIRO NISHIO*

In order to realize an augmented real space, it is necessary to know an accurate viewing
position and an orientation of a camera used to take an image of the real world. Recently, the
vision-based tracking technique attracts a lot of attention from researchers for the reason that
this method can minimize the visual alignment error. Thus we proposed the Visual Computer
Communication (VCC) method, in which a marker is displayed on a computer screen, and
the color of each component of the marker is changed within a certain time interval. In this
paper, we propose wearable VCC marker consists of 16 LEDs supposing usage in wearable

computing environment. Moreover, in this paper, we describe its performance evaluation

about the accuracy transmission.
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Fig.1 An example of VCC use.

02 LEDOOO
Fig.2 A LED marker.
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Fig.3 An example of coding.
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Fig.4 Examples of LED marker elimination.
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Table 1 The list of commands.

ID oooo oo

CO | Start LED O00O00000000O000O0
gooooooo
goooooooooooooooo
g0oo0ooo00o00O00000000
gooooooooooo

000 obOOO0OO0OO0OO0OOOOO
oooDooooo

000 10000000000000
oooooooo
20000000000000000
go0ooOooOoooOoooooooo
goooooooooooooooo
0o00000b00000000000
PiICOODOOODOOOOOODOOO
goboboooo 1000000

C1 | Restart

C2 | WriteData_0

C3 | WriteData_1

C4 | ChangeData

C5 ClearData

C6 | Pose gooobooOoooOoooooOooo
000oo00o0o0ooooooooon
oooooo

C7 | Stop LEDODO0OODODOODOOODO

go0ooOoooOooOooooooon
00 LEDOOOOOOODOO

SO: =1k

S1: —EE 1k

S2: F—HiE{E
S3TF—AEEAH
S4:T—HHE

S5: 7T —4IDZER

Cl&Command ID

05 LEDOOOOOOOOO
Fig.5 The state chart of a LED marker.
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Fig.6 Examples of the receiving process.

07 DOOODOOOO
Fig.7 An example of overlaying a virtual object on a

picture.

08 URLOOOOOO
Fig.8 An example of overlaying the read URLs.
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Fig.9 The structure of the VCC system.
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010 OO0 LEDOODOD vCCcOOD
Fig. 10 A VCC marker using chip LEDs.
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Fig.11 Relationship between distance and accuracy.
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Fig.12 Relationship between angle and accuracy.
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Fig.13 Applications of VCC marker.
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