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Annotation Overlay on Dynamic Users of Wearable Computers
with Shared Annotation Database and Hybrid Peer-to-peer System
Koji Makita*!, Masayuki Kanbara™, and Naokazu Yokoya !
Abstract — This paper describes a wearable annotation overlay system which can cor-

rectly annotate dynamic users of wearable computers. To provide users with the newest
annotation information, a network-shared database system for wearable AR systems has
been proposed. With the database, a wearable annotation overlay system which can dy-
namically annotate users of wearable computers has been investigated. In conventional
systems, since dynamic users’ positions are transmitted to wearable AR systems via a
shared database server, it is difficult to overlay annotations at a correct position mainly
due to the low frequency of updating and the delay of client-server communication. In
this paper, we propose a new method for wearable AR systems to obtain dynamic users’
positions via hybrid peer-to-peer(P2P) network. The proposed method can overlay an-
notations on dynamic users correctly enough to show the relationships between users and

annotations.
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Fig.1 An example of annotating dynamic
users of wearable systems.
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Fig.2 An illustration of annotation overlay
on a dynamic user via the network.
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Fig.3 Overview of the proposed annotation overlay system.
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Table 1 User information table.

ID Password Ry IL—7 IP7RELR
User A aaa Group A 163.221.- -
User B BBBB Group D 163.221.+ -+
User C cCcC 163.221.- -~

02 00000000
Table 2 Annotation table.

ID FERRID SERBAE Rl | P2PRIEFFA
User A A001 UserB, C User B
User B B0O1 User C User C
User C C001 Group A User B

O3 O0O0O0ooooaono
Table 3 Position table.

ID X Y z B
UserA | 02 | 1.0 | 1.1 2006/08/10 9:00:00
UserB | -32 | 153 | 1.2 2006/08/09 19:39:11
UserC | 36 | 88 | 1.0 2006/08/11 13:54:53
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Table 4 Annotation request table.
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Fig.4 A procedure of obtaining user’s posi-
tion via P2P communication.
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Fig.5 Experimental environment.
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Fig.6 Hardware configuration of wearable
annotation overlay system.
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Table 6 Hardware configuration of infrared
cameras.

fi#8 E (pixel)
HAS51 1024 x 768 29

TL—LL—Nk(fps)

HhA32 640 x 480 20

A—HEuE

|

AATER
o7 ODoOoODoOoODODODODODODOODODODODODODOO
ood

Fig.7 Relation between the user and the
camera image.
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Table 7 Hardware configuration of server and
fixed camera system.

fERER ARYY
d—H1E#R PC CPU:Pentium D 3.0GHz
S —/\ *%E1):3.25MB 1Gbps Etherneti# i
PC CPU:Pentium M 1.2GHz
= EHAS AE!):1.0GB 54Mbps EthernetiZis
AT L EF4 | Qcam QVX-13NS(Logicool)
NA5 | mREEFRE:960 x 720

08 ODO0OOOOOoOOooooo
Table 8 Errors in received position of the
user.

i p2p B
FRE[ER] 141.4 13.6 71
BNSEER] | 114 5.1 20
RARE[ER] 2621 22.8 15.5

3.5 00000000000000000000
00
01100000000000000000000
0000000000000000000000000
0003000000000000000000000
000000400000000000000000
000000 AOOD0OO0BOCODOOOOOOO
000000000000000000000000
0000000000000000000000BO
000002900000 CcODOO0DO0O00 2000
000000000000000000000 400
000000 11(a),(b),(c) 00000 ADDOODOO
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
4. 00O
00000000000 PPOO0O0OO0DOOO0
000000000000000000000000
00000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000002000000000000
00000000000000P2QPOOOOO00
00000000000000000000000
00000000000000000000000
000000000000000000000000
00000000PPOO00O0O00O0O00O0O0O0
000000000000000000000000
000000000000000000000000



0oooo0o0o0 :000000000000000000000 P2PO0O0O0OOOOOOOOOOOOOOOO0OO0O0OO

- L IFATUN—N\BERGEEFE)
/

08 ODOoOpoooooboooobooobodg
Fig.8 Position overlay images generated by fixed camera system.
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Fig.9 Annotation overlay images generated by fixed camera system using P2P
communication.
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Fig.10 Annotation overlay images generated by fixed camera system using P2P
communication and client server communication.
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system shown to user A.
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