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Annotation Sharing and Presentation

for Networked Wearable Augmented Reality”*

Koji Makita

Abstract

The research here described is concerned with annotation sharing and presenta-
tion for networked wearable augmented reality. By realizing wearable augmented
reality, we can obtain a widespread augmented world generated by merging real
and virtual environments. One of typical and hopeful applications using wear-
able augmented reality is displaying annotations for real objects. In order to
construct practical systems which present latest annotations, updating of anno-
tations is an essential service. View management, a technique associated with
how to display annotations, is one of the most important issues for generating
intuitive annotation overlaying.

The aim of this study is to intuitively present latest annotations. The proposed
method constructs a framework using network shared database and hybrid peer-
to-peer communication to realize updating of annotations. The method estimates
visible portions of target objects in real world. In this dissertation, Chapter
1 gives a perspective of the study in the research area of wearable augmented
reality. Chapter 2 describes a framework for annotation sharing via a network.
Chapter 3 describes an annotation overlay method for moving objects using the

proposed framework. Chapter 4 proposes view management methods based on

* Doctoral Dissertation, Department of Information Systems, Graduate School of Information
Science, Nara Institute of Science and Technology, NAIST-IS-DD0561209, March 31, 2009.
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the probability of the existence of target objects which move in a real environment.

Finally, Chapter 5 summarizes the present study.

Keywords:

Augmented Reality, Wearable Computer, Network-shared Database, Hybrid P2P,

View Management

iv



0 O

1.

3.

HEN

1.1 Dooogobobooooobon oo oo oo
1.2 DOO0Oooobooboooooboobooboooad oo
1.3 DO0O0O0O000D00O0 ..o
1.4 D0O0O0O0O0 ..

gboboboooobobbboooobbbooouobooboa

21 DOOOOoOoOoobooOoboooooon oo oo oo

/207 T I I

23 DOOOOOO0OODODOOOOn .o o oo
231 WEBOUOOOOODOOODOOooOoooboooog .. ...,
232 0OOOOOOOoOobOObOOoOoOoobbooboooobooboo ...

/2K S I I N
241 0000000 ..o e
242 000000O0DOODOO .« .. 000000,
243 0000000 ..o oo o o

25 OD0OO0OOOO0OODODOOO ..o
251 OOOO .«
252 OOOOOOoOoOobooObOooooobooboog -,
253 0O0OOOOOOO0ODODOOOO ..o ..
254 OO .o

gooboooooboobood

3.1 dobobbooooobboboooooboooooon ... ..
3.1.1 000000000 .o
3.1.2 000000000 .o oo oo

32 000000 P2PODOO ..o

3.3 dbobobouooobbbooogoobooooodg ...

10
12

14
14
15
17
18
20
22
22
23
25
25
25
26
29
34



34 0DO00bObOOoO0obOoOoOobOooobooobLboooboboon
OO0 .o
I
351 O0OODO ..o
3.5.2 UO00OO0OOOO0OO0OOO
3.53 UO0O0OO0ODOOOOOODODOOg o000 oo
354 O000OOO0bOOoOobOooobooobooobooon ...
3.55 U00ObOboooooboobooogoobooog ...
I

3.5

3.6

4.1
4.2
4.3
4.4
4.5

5. 04

HEN

gooo

gooboooooboobood

gbobobooogooo

gooboooobbbbooooobbboooan

I I I

gboboobouooogobooood

OOOD0O0O .o
451 0O00O0DOOOOOOODOO .00
452 0O00O0DOOOOOOOODOOOoOoOOonD @0
453 O000O0OOO0ODOOOOO ... 0o,
454 OO ..o

vi

62
62
63
65
70
73
73
75
79
81

86

87

89



O 0o

0~ O U A W N M

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

MIThril(MIT Media Lab) [Mit] . . . . ... ..o ..
WIA (Wearable Internet Appliance) [D O] . ... ... ... ...
O00000000000000000 KARMA [FMS93] . . . ..
The Touring Machine [FMH*O7] . . . . . ... .. ... ... ...
ARQuake [TDPT98, PBO2] . .+« o o o
I I I
tinmith AR system [PTO03] . . . . ... .. ... ... .......
goooob3booobooooooodooooooonoonon
OO00000 BFTOL .« o oooee e e e
Azzma 00000000 OCOO0ODOOODOOOODOOOODOOO
[AFO3] . . . .
0000000000000 [@00OO05 .« ...
goboboooooboboooooboooog o
I I
I I I
WEBOOOOODO ... oo
I
I
I
gobobooogobobooogon o000 oo
I I
I

gobobooogobobooooobooooog e
OO0O0OPCOOOODOOOO ...t

vii

o 1 O O e W W



27
28
29

30
31
32
33
34

35
36
37

38
39
40
41
42
43

44

45

46

47

48

I I 35
gobobooooobboooooboooog .o 39
gooooooobbbbbobobbdoooooooooooon

I I 40
gooboboooooboboooooboooooog ... 43
pepOO0OO0DOO0ODO0ODOODOODO ... 50
OO0 ..o 52
I I 54
gooooooobobobbbbbboboobooooooouoaad

I 25
I I I o6
O00000000000o00oooooooogo(P2POO0O0O0) ... 59
O000000000000000000000 (P2PO0OOOOO

O0000000000) o oo oo i e e et e e e 60
OO0 ADOOOO ... e 61
I I 64
obooobobbobbobbobbobbobobbobboOoboO o4
I 66
I I I 68
gogobobboobooboobbooboobooboboon

OO0 . 69
I 0 71
I I 73
gooobobobbbbggiiddduouoooooooon

OOOD0O0O .o 74
gbbogdbbooobbooobbbooobooooobboon

I 7

000 AQO0OOOODOO0ODOOOOOO0ODOObOOOOD
gbobobbouooogboboboooobobooooobooboog .- 80

viii



49

50
51

52

© 0 =~ O Ot = W N =

—_ =
= o

gbooobooboobobobobbbbbboobooooouoguaagy
I
OO000000000AQDODOODO ..o oo
gooobbobbbbbboooooodooogoooboooon
I I
gbooboogbodgbboobboobbuoboobobobboon
gobobooooobobooooobooog ..o oo

[]

I I
UO0D0D0000 ..o e
I
I
I
I I
pPerpOO0O0DO0ODOn -
I
I I
I I
I

X



1. OO

00000000000000000000000000000000000
000000D00000000000000000000 [Man99]000000
000000000000000000000000000000000000
000000000000000000000000000000000000
[Azu97][KOT+00][JMY*00)0 0 000 0000000000000000000
000000000000000000000000000000000000
0000000000000 [KKS01)[SHA+01)000000000000000
0000000000000000000000000000000000000
000000000000000000000000000000000000
000000000000000000000000000000000000
0ooooo

00000000000000000000000000000000000
0000000000000 00000000000000000000000
0000000000000000

1.1 Doboogooooboogoad

gbobogboogbobooobuogbbodbbobboobbooboboo
goobooood

gobooboooogobon O
gboboobobbobbtouddudub i1ooooooooooooooon
gooooobooboobbbobbboodooodoooooooobon
00000 Mit)j0OO000o00oo0o0o0ooooooooooooo
OO0O0DOPDADODOOODOODOOOOODODOOODODODODOODOD
gooobobbbbboobobbbbbooooooooooooon
000000002000000000000000000 WIA(Wearable
Internet Appliance) 000 0000000000000 O0OOOOOOO
goobboobbbbddooodooooooooooooboboouaa



gbgboboboobodbdagbobooobobbbooboboobo
000000000000000000[00 02,00 02,00 02]0

ooooo O

000000 Augmented Reality : ARODOOOOOOOOOOOOOO0O
000000000000000000000000000000000
000000000000 000000000000000000000
000000000000 000000000000000000000
00000000000000000000000000000 [00 00,
RSL*01, KFT+01, JMY*00, OSY*+98, ABB+01, 0 O 98, MK94]0 O 300
Feiner 00 J000000000000000C0O0O0000000 KARMA
000 [FMS9300000000000000000000000000
00 CGOODO0D0OO00OODOONONOONOODOONOoONooonoonog
0000000000000000000000000000000000
000000000000000

gbogobuogobuooobuooobbboooboobooobooboo
gboogdbboogbboobboobbbobooobooobbogboo
OO00000O0o00OOo00DOo00bOOo0ARODOOOODOOODOOODOOO
gboogbbodgbbbbouoooobbbouobbuoooobooobobboo
gbobogdbboobboobbuoobobuoooboooobuoobbuoooon
gbboodbodbboobboobbuoobbuoobboobobooooboo
O000000000000000000 [TKY03, 00O 070

gbuogbobuogbbuogbbuoobbuobbuoboooooooobon
gbogdgboboggbboobooobooobooobooobbodgboo
gboboggbogoboooobboobbooboboooobuoobboobo
gbobogobuogobobbodbboobboobbooobboooooon
0000000000000 0000000000000O0000O [GDo1, DKo2,
00 01, SHC*96, PJST96, NKY05|0 00D 000000000000 0ODOO0O0O
gobobouoooobboboooon



Rich DeVaul
Jonat Gips
ung

MIThril

MIT Media Lab

0 1 MIThril(MIT Media Lab) [Mit]

0 2 WIA(Wearable Internet Appliance) [0 O |



L

gbobooboooboobod

03 00000000000000000 KARMA [FMS93]



040 0Feiner 00 0000000000000 OOO Touring Machine[FMH*97]
OOoo00oO00oooooO0oboOoooOoooOo0oOo0oOoOoooO0oocOoOooOoOoooOOobo
O0000000000000000000000O0O000O0O0O0O000B0O0OO
000000000000000D0000O00 GPS(Global Positioning System)
0000000000000 00000000O0000O000000000O0O
O0000000OOo0O0000000oOoooOoOO0OO0O0OO0O0O0O0O0BoO

oooooOoooooOoooOooOoooOooboOoOoOoOoOOobOOoOoOoOooooon
Thomas D 000000000000 O ARQuake[TDPT98, PB02]0 00000
O000o000000000000000000O0000O0O0O0O00OO00000O
oooooooooooooobobobooooOoosboboOobObObOoOoooooon
OoOO00O00O000000000000000000 GpSOO000ooonon
O00o0ooO0000o0O0000b0O0O0O000O0OO0OO0O0O0OOO0OO0O000O
OO00o0ooO0O00o0ooOo0O0OO0O0OO00O0CoOOO0OO0OCOOOOOO0O0O
00000

O00000000000000000O0000D0O0O000BO0O0000000O0
0O WeavyOOODODOOO [O0O 03]0Weavy DO OODOOOO0OOO0OOO0OOODODOO
O0o000oooooOoObo0o0o0ooooooOoOoOoOboOoOoboooooobooOooo
O00o0ooO0O000ooooOooO0O0O000O0O0O0O0O0O000O0O0000000
O0000000000000000000000O0DOOOO000O0B0O00OO
O0ooo0O000bo0O000oo0o0o0ooo0o0o0oooOo0o0ooboOo0O00
000000000000000 [TKY3|ODO 60000000000000OO0
O000000000000O0.

O0000O000000O0000O0O0O0O0O0O0OO0OO0O0O0OO0OO0O0O00O
O0o00000ooooOooO00000000O00O00O00000O0OO00O00000
O0000000000000000000000O000000O0O0O00O0000O0
0000000000000 0000000000O00O000O0C0OO0O00B00O0OO
00000000000000000 [GFo3, 00 06, 00 06]0

0000000000 7000 tinmith[PTO3|0 0000000000000
O00o0oO000ooOo000oOOoO0O0oOoO0OO0OoboOoOOOObooOO0OO



oooood ooo0o0O0ooOoOoO

O 4 The Touring Machine [FMH"97]

goobooo ugooooooad

0 5 ARQuake [TDP*98, PB02]



Weavy [0 0 03] 000000 [TKY03]

U6 buogoobbbuooogbobbobuooon

gogbdobogboboogbobobobooboboboobobobooon
ooobdobobooooboboboobooobobobuoobooooobon
oooboboboooobobobooooobobobuoooobooobon
gboobobgboboobobobobooboboooobobobabo
gbogbbooobobobobooboboboboboboboooobobo
gbgobgoboobooboobuoobooboobg

1.2 J0ogoooooboooooooobogd

gbobobgbooboboboboobobobuoboobobobod
gbogbobgboobogbobobooboboobobobobooobobo
obooobod

gboboboooobobobobobooboboboboooobon
OOobo0o0bOoooobooobooboooooogBelOD OO g8OooooonO
gbobooobboooobos3sbbuooobboobboobbooobbooon
gbogbobgboobogboboboobobobobobobooobobo
00 [BFTO 000 0Az2uma 0 0000000000000 O0O0OOODOOOO
ooobdobobooooboboboobooobobobboboboobooon



gboooboobobod

goooog gboooooooboon

O 7 tinmith AR system [PT03]



n
Sciwn L
e LI TTTT . -
Uris SR o
10

LA tow Library

gboboobooboobooobooboo ugboogboooooobgoood

08 000000300000000000000000000000000
00 [BFTO1]

000000000000000000000000000000000000
000 [AF03]00 900Azuma00000000000000000000C
000000000000000000000000000000000000
000zhang000000000000000000000000000000
000000000000000000000000000000000000
[ZS05]0
000000000000000000000000000000000000
000000000000000000000000000000000000
000000000 [000500000000000000000000000
0000000000000010000000000000000000000
000000000000000000000000000000000000
000000000000000000000000000000000000
000000000000000000000000000000000000
00000000000000([0005000000000
000000000000000000000000000000000000
00000000000000000000000000([LT040000000
00000000000000000000000000000000 [SNS+08]



uogoooooooad oooo0oOoOoOoooao

09 Azuma0O00000000000000COO0ODOOOOOOOO [AFO03]

gbogdgbogbboobboobbboobbuogbbobboobboo
gobooboooodn

1.3 J0ooooooobn

ggbuoooobbboooobobbooobbbbuoooobbbooob
gboboogboogboogboogbooobooobobooobobobanbn
gbbogdgboggbooobboogboogboobbbobooobbogbo
gboogbbodbogbbuoobobobboobbooobbooobboo
gbobgdgboboooboobboobboobbuoobbuooobbuoooon
gboboodbbgoboboobbooobooobboobobooobboobobo
gobboboboboboobotuoduooogooooooobbbbbbobbobbn
goobbtbotbouoddduooooooooooooooooooooobbn
gobobooboobbobooooobboooboooooboobooboboboa
gboboodbbgoboboobbooobooobboobobooobboobobo
gbodbooobodgboooboboobboobbuoobbooobboo
gbgbbobodobodgbobobobboobodoboobobobbooboo
gbobobobbobuooobbboogbobbbuoooobobbboooon
gboobooggbooggbooobboogboogbboooboooobboobo
gbboogdgbbogoboboobbodbboobbuoobobuoobobooboo

10



Information
Science

Bio i
Science '
i '

e s g S iE = |

goooogoooo gboooooogooon

010 0000000000000 [00 05)

god

gbogoobgoobbooboobuoobobuoobobooboboono
gbogbobouoboboboboouboobobobooboboobo
ooboooboboooboooobobb nnobooobbuoooboooobobd
gooobooboboobogobboobboboboboooooobobobood
gbogboboboboboooobobobooboboboboobobo
gboboobobdobogbuoobuoobuooboobobooboboon
gbobobouboobbooboboobbobobbobbobboboboobn
oooboboboooobobobouooooboboboooobooooon
obooboobogobobooobbobbooobbooobobooobbooon
oboobooboobgd

11



gbodggbooboboobuogbuogboobobbobbobbobbo
gbbogdbbogbbuoobbuoobbuooboboooobooobooobo
gbobogdbuogobooobboobbouoobboobbuoobbuoonon
gbobogdbbgobooobboobboobbooobooobboooboo
gboboogboboooboboobboobboobboboobboobboon
DooboboboooobobobobobobooobPpp0OooooDO
oboooboobooobopeph0booboobooboobooboon

gboobogppO0b0bOobOobDO0bO0bOobOobDOo0oboboobOoDo
gbobogdbobodobboobbooobuooobooobooobbooboo
gbobogobuogobuooobuooobuooobuooobooobbooagnn
gbbogdbobodgbbuoobbuoobbuooboboooboooobooobo
gbgdgbbodbbodobbooobooobooobooobbogboo
gbooobog

1.4 O0OOOOO

godgggogoooooboobb. 20000000b0000000000
gbobogdbobogbbuoobbuoobbuoobobobobboobboonn
Obooboobuoobuoobuop2pO00b0O0bOo0obOoOoboOoboOon
gbobogdbobodbboobbuoobobuooobooobooobboobo
gog3bbobooooobbbuoooobbobooooobobobuoooon
gboboboooobobbboooobbboooo2uo00ogbooboooan
gbobogdbobggbbooobuoobbuoobobooobboobboann
goboboboogoobobob400bbbuoooobobobbooooobobobogo
gbobogdbbgoboboobboobbuoobbuoobobuoobobuoonobo
gobobobobbuogobobbbooobbbooobbuooooosbbogo
goboooodg

12



I $Ei0)?m1

E,\O'G*o'r 018 0 - BB Hr pearse l}
SEIRD
[ LI’D E%ﬁ &

WD THIEHRD
.8 .
ES e

NW,Jﬁ

STIRIEER WO THEHRD

ES T

011 gboboboogdobbbuoooobbbodad

13



2. 00000000000 oooooon
oon

gbogbobuogbobuogbobooobboobbuoobbuoobbuoaon
gboogdgboboodgbboobooboooboogbooobboobboo
gbobogdbobodbboobbuoobobbooobboobbuoobbuoonoon
gbogobobboboboobuodbuoboboobobboboobooobon
gobbbooooooboboboooobuoooobobobobbobbooobooo
gboogdgboboogbboobboobooobooobooobobodgboo
gbobbobooobbobbuoooobbobuooobboboobbooobbo
gboboboboogobbbooooobbobuooooobobuoooonooboo

2.1 Dgooooobuooooooon

gobogbobogoboooboooboooobobooboobboon
gbgobbodbboobboobbuoobbuoobboobbooooboo
gbgbooobobuodboobobboboboobuoboobuogbooon
gboboggboogbooobbogbooobbodoboouoaobboann
gboboogdgbobogobboobbooboboooboooboooboobobo
gboogdbobodbboobboobbuoobbobobuooobooobboo
gbogboboboogbobobbooooobobobuooooboboooboooboboo
gbgboboobodgboobobbobogbooboobbobboobon
gbogboobobogbudgbooboboobodgb 120000000
gboobobobodgboobobbooboooobboboooobuoobooa
gobobooooobbooobobooobobbooboobbbooooonoo
godbobbboboboobobobuobobooooobobobobonn
gbogbgoboooboooboogbbodbboobboodobboo
gbobboogoubuoggbbbouoobobooobbooogbbobogo
gboogdgbboggbboobboobbbobbobboobboobboo
gbogdboboobboobbuoobobbooobboobbuoobbuoonoon

14



gbogdgbooggbboobbooboooboogbooobbodgboo
gbogdbbodgbboooboogbbogbbooobooobooobo
gbbogdbbogobooobbogbooobbooboobboobuoonon
gbooodbuodbbogbbooobooobboobbooobboobobo
oooopPpO0000OD00OD00O0OO00ODODODOODOP2ZPOODOODOO
gboboboooobbbooog3uouogboobobog
gbboogboogbboobuoobobuooobooobuoobooboonon

gbogdbboggbboobboobboooboooboooboobobo
OO0WEBODOUOODUOOODOOOOooboobooboobooboobooo
oo0owEBOOOOODODOOODOOOOOOOobOOoOobooobooboooboo
gboboggbbogobbbuoooobbboobobooobbboobogo
gboboobouooogobooood

22 JOoobuooboobbooboboo

gogbbbooogbobbbuooobbuooob1bbbbooooobogo
gbboboooobbbooodon

gboboobobobobboooooug3sggooobboboboobobbooobbn
gbobo30000goobod

gbobbuogbbogboboooodgbboobuooobooobbodgboo
gobobooooobobboooogbbon

gbobbouoobboobbuoobboobooobobboobboobobo
goooobbobbbbbbdodoooooooooooooobobn
goobooo

gboboboogoobobod

gobbbooboboobobooobooobboobboobboonooboo
gbooobog

15



TRINYT
PC

A\ TF—ER—Z
757
e || srRomE
8*’;3” ER +
\ )% || [ Ee
ERIFHRD off{g
RHtE EE
L=
H—/\ .

SR |4 N uE

a

Hi

p=n]
N\
:IT_.H.
Hi
3d

BEATOIUH

"""""" > ISATNF—/NEE
-« == =« = P2PEIE

U 12 0b0o0oobouogooobogd

16



U1 0ddgdobbobodoodan

& Z2E B RiEE |BEERREE | Dyvol
Pos1 BE Detl P1 £8 JE

Pos2 EEBD Det?2 P2 P2 NHEEER
Pos3 BT Det3 P3 FIL—TA | e

gbobbodooooboboobbbboooon

gbbuogbbuogobboboobboobboobbobbuoobbuoaon
gbboogbboogobogobogoboooboobuooboobboonooba
gbobodobobobboogobbbooobbuooobbuoooooobobooboa
gboodgbbodbboobboobboooobboobooobbooobo
gbobobooogooo

23 DUooooobouooooo

gbobogbobuoobboobuoobobuoobobuoobobuoooboooon
gbogdgbogbobuogboboooboooboogboobboobboo
gbogboobuogbobboboobuoobobobobbobbobboobon

gboogbuooboobuoobuoobuoobowEBODODDODOODDOODO
gobobobboboooobooooobobboooobooobuoooobooboo
oobbooboooboobobobob23.10b0oooowEBOODonoooono
gboboodgboogbobooob2320bbuoobbobooooboobogbn
gboboboogobbbbooooobbobod

17



23.1 wEBLOUOOOOOOOooDOOooDoOOooOOooOooDOd

UBgbobbooobobogbobuogbobobbooobooobboooboon
OO0O0OWEBOOODOWEBODODODDODODDODODODODODODOODOOODOOODOO
gobbooooobbooobbooobbooobobuoooobobooboa
gboboboboooobbbuooogobbboooobobooooooboo

1. 000

OM4bDo0oogobooobboobbobbowEBODDOODDOODO
goobbbobobooooououubobbooooooooooooon
gobooooobbbbbbioodoooooooboobobboobbbobo
gboobbooooobbboobobobbooooobobboooonooon

2.000000

O1BOACOODODODDODOODOOOODOODOOOOUODOCODUOOOOUODA
gbobobbooooobbbooobbboobobbboooobobobooao
gbgobobobodboobobbuodbuooboboboboobuooo
gooooobbobbbbbbbouooooobboboboodabbon
gboboogdbobooobboobbodbiblegboobbooboboon
gboooogo

3. 0000an

Doobobobobooboob g BOoooooboboboooon
gbobboooogoobobbuoooobbboooobbon

4. 00000000

gbogoboboobodbuogboobobobobuooboobonoo
gogooobbbbbooobbbbobbobboouooobbbon
gbobbbooooobooooobbboooobboboooon

18



25 BEREERA S

BT

U 13 0bobbugobbbobooogn

73 Google — Microsoft Internet Explorer J:lEEl
FPALEE iR J YA A ]
= »
Q= O HREG O kmow @0 @ 3 25
TELALD ] tp:/ A govele.co plwebhpTsourceid=nav lisntahijadie=ITF-820e=UTF-8
Google - |

Fa

v| B e
v| gportas - DeRek @ - Dhomeolb 46 | R APuE [

php authentication example

24— e
HATD— R [

427 Fasaisdai)

E200. ogle - 3,307 298 701 Dz e —Uina tESR

a #E—=3 httpe/Yescher aist-naraacip/tmpdt me [] @ a—kuk
|

Ao AL 1] T

014 WEBOODOODOO

19



A: X—LREU| BIERERA DT+ —L

P

oADD ANNOTATION CLINK
NAME 1 FILE NAME:|
DETAIL 1: 12 13 \

CEEHRMHANHE

g1 gboooboodd

5. DO uoon

gbgbooobodbuodgbobobooboboobuodgbuoobobbo
goobobooodo1vobogobobobooooboboboooouooboa
goooboobbbbbbbbbdddoubodooooooooon
gooobod

232 J0b0O0OOO0O0Ooobooboooooboobbooooboo

wEBODOOOOOOooOODOOODODODDOOOOoOoooooboboooooooDo
gboboogoobbboogubbouoooobbbooobbbooooboo
goobobbboboboooooouodn 8soboooobobooooogoon

20



[ Zrom i J[ Zoom out |

CADD ANNOTATION  CLINK ©ADD ANNOTATION  OLINK
NAME J FlLE NAME: [#E ) NAME FILE NAME: 28]
3: | DETAIL 1:

A&r/ l%”,

INE

U016 OU0OOoooogoobooo

©OADD ANNOTATION  CLINK
NAME = FILE NAME:
DETAIL 1: 2

e NETLES

3 ETLES EBMShEROAAE

O 17 ooboobooboobo

21



.
o
A! ““'
.
-------..} - ““

4IIIIIIIII B B{Tj'i&a)

AftiED

#h=A ]

018 dbboboogooboboboooon

gboboubogdgbobboogbbbbdoooobbbooobobbooogon
gbboodgbbogobobooobboooboobboobobooobboobobo
gobobooogobbobbooobobbobooooobobbooobbooooboobo
gboboboogobobbooooobooo

24 U000 bbooooobbbuobooooon

gbobogbogobuogobooobooobooobooobboooboo
gboogbboodbboobboobbodbbuoodbbooooobbooon
gbobooggboogbobodbboobboboboobuoobooboonbbo

24.1 00O0ODOOOO

gbobuogbbuogbbooboobbooboobboobbuobooboonon
OO0000Db0o0obO0o0oOo0obOOoobooooGPSO0ObDOoOobOObDbOODOO
gboboogdgbobogobobooboooboobooobbooobboobboo
gboggbodbbodgbboobbuoobbuogobboobboobboo
gbooggboogboobbuoobbuoobobuooboboooobobogbo
gbbogdbobodgbbooboobbbodbooooooboooobooobo

22



gbbogdbbogbboobbuoobbboboboooboooboogoboo
gbogdbooggboboobboobbboboogbooobbodgboo
gboboodgbobooobogobooobooobooobooobbuoooon
gbobobboooobbooobobbboooobbboooobo

242 J0O00O0OOOOOOOOO

gbbuodgbogbbuogbbuoobbuobbuobbuoobbuoooon
gbobbooogbobbbuooobbooobboogobooooobobo
gbbogdbbodgbboobbuoobbuooboboooobbooboann
goooooboobobobobbbbbbooobobobobbbbbobbboobobobobo
g1bobodgdomobuoggoooboooooobbuoooooboo
gbobobobouoooobbbbooooobboboobbbouoooon

23



NWiH
ERIER
DB

WA E EDEREER

ERIFHRDEREGH

BEIRSNTERER

NwWiH
ERER
DB

—E BB I EIREER

U019 0dbbobouooobbobouooon

24



243 00O0O0OOOO

gogodooboooobobbbbbbboboooooo 2000boogon
goodbobodbboobboobboobbuoobobbooobobbonon
gbobogdgbooobboooboobobooobooobooobobboon
gbobobooogbbbboooobobbobooodan

25 DUoooobooooo

gbobogobooobooobooobooobbooobboooboon
gbooboodgboodgbboobboobbooobobooboboooboon
gboboogdbobogbboobbuoobbbuogobooobooooboogobo
gbobooggbodbboobboobbodbboobbooobbooooon
gbobobooggob2s10b0bo0gaoboobooa2s20000dooon
gbobodbodgbobuoobobuoobobuogobooboo2s300bbugoo
oooboboboboobobobobgo2s4b0booboobobobon
gooon

2.5.1 0J0O0OO

000000000000 000b000Db00D0OCPU Pentium4 2.0GHz, O
OO0 512MbytesH D 0000000000 O0ODOOOO0OOODOOOOOOOO
gbobboboogoobbbooobboooobobuoooubbobbogo
obooooOwEBODOODOOODOOOLDUOOOLDOOoLOOoOobOOowEBOODOO
gbogdgbuogbobodobbuoobbuogbuoobobuoobobooobboo
goboodgbobbbdogoobbouoobbboooboboboboooobobogo
gbboggbboggbooobboobooobbooobuoobobbonon
gboogbbodbbodgbbooobooobboobooobboobobo
gboboogdgbodbuogbbuoobbuoobbuoooobooosombogn
gboobobodgbbogbbuogbbuooobooboobboobbdd s0mO

25



A—FORAN DG

HI7S5TNL
PCO1—Y

020 o0bo0oboobooboobo

gboobdobogboboogbobobouobooobooboboboboboon
gbogobobobobobooboobooboobod

2,5.2 Jboggooobooboobooobon

g210000000bbgoobooobboooboooboooboon
Ooboo0ooboooboobooboOooboboobOoooo pCcObbOOoBDceeD
Oo0o0oooooboboobbooooobbooooooobboooooooeebd
gboobobogbooogboboboooboobobobooboboboon
gbobodobobooooboobooboobuobooboobooboon
OO00o0O0DO0o000obOOoO0oOo0bbOo0oCoc0boooDOoOoboOoDbOoOn LAN
gogbobobobooboboboboobobobobooooobobo
gbooboobogbobobobooboobobobooboboboboobo
gbobobobboboobooboobooboobooboong

000 PCO Inspiron810(0 DELLJCPU PentiumlIIT 1.2GHz, 0 O O 512Mbytes,
OO0 LANODODODOOOODODOODODO00ODO0D0O0D0O LANODODODO

26



gbobobobooooobouoooobbboooooboboooon

CCDUODOODO QcamO LogicoolUD OO OODO 640x 4800000 00O00OOO
gooooobbobbobbbobbbotbodooogoboooogooon
gobobobuooogobooood

000000 InterTrax?0 Intersense 010 000000000000 256Hz0 00
0000000000000 oooooooooonoDuouoooooo.n2
°0000000yawDO 720° /sOpitch O 720° /sOroll0 360 ° /sO

000000 0000000000 Point Research Corporation ] DRMIIIOO GPS
OO0O00Db0Oo0ooboooooobooGepSOb00obobooooooooDo
000000000000 00DO0DOO0DO0DO00O00O0DOOo00O0D0O0n
OO000000000000DO0000bO0oDooooooooooon
0000000000 DbO0O0OO0o0ooO1omOoOon

27



xF757I)L
PC

U021 0boOobOooooobobuoooooboo

28



253 U00ObooOouooogooobooo

25.10000000000000000000000025.200000040
gboboodgbbogobobooobboobboobbooobbuooboboon
gobooboooodon

O-wEBOUOOOOOooOOoooOooobooooboooo
2310b0bogboooboboooboobooboobnoobobooboon
oboobooboobuoobobuoobobooobooboooo wEBD OO
gboboodbobodbboobbuoobobbooobooobooobbooooboo
gbobobooogbobbooobbgo22b00000bbobuoooobbobogo
gbbooggboogboobbodobbodbbuooooboboobboobo
obooboobooboobooboobuooboobgombOon

gbougboobobboboobuooboobobbobobobbonoba
oooboboboooboobobobbobooobowEBOODOD “0O070
gbobobouooogbbobooooobboo

0230240 0000000000000Db00O0O00ODOObOObO0OO 23000
20000 A0DDOODOCO0ODOOODOCOLANODOOODOOOODOOOAD
OOf000000000DO00000DO0bOO0DbOo0OO0ODbOoOO 230ab0
ooobobobob “0cob"oob0obobobobOobobooobobon
OOoooooboooboob20bdbobooooobobobobobooooboo
gboboogdboodgbboobboobboobbbooobooobooon
230c000M0000OD0O0O0 2000000000000 0O0DO0OODOODOOODO
goooboobbobbbbbobobbbobobbbbobbooooooogo 24000
OOooooOO0obOoboboooopCOO00ODOODOODODOODODODOD
gbobobooooobbboobbbboooobbbboooong 24badd
Od0dboooooooooboooboobooooooobooooooooogoon
gbobbooggbbbooooobbbooogoobooo

29



BREARAY—N
s 2, ossmU

R3, 2,020

Py

PTE)
TTTT

8- R3
bl :\F\I\HII\

=T 1 kil
\[BHERE T8

AR

,l N e

T 4’2‘19?71,?40??2

:FG R7-1

H’?m

| ;;::;;.E%) 3
: REES T

T

@ IROFESEH

. ERFROERLI

g 22 0000

30



= u=mu TEgN YW

g 23 0d0ooo

31



10 ismn
“SB BF BFIRRIREL

0dd

024 0000000

-Dboogoobooboo

gbogbobgboobogbobobuoobobobobobobooobobo
gobogboobooboobboboboobobboobobbooboon
goboobobooooboboboboobobobobobobobooobo
02002200 ACO0O00O000O0O0O0O00O5GmO0mO0000000
gboboodgbbougbbuoobbuoogbbuoobboooooobod somun
gbobooboobboobooboobbobbbobbosoombobon
gbogbdobogbooboooooobobobbuoobooboboboobon
obooobooboobooboobuoobooboobooboobo

32



.

b
-

AOD: 00000 500m cob:DO0O000 500m

U2 0b0b0boogoobobooodgoboboobodgo

-jooopCcO0b0O0OOOOODOOOOOOO

gbogbobgboobogbobooboobobobooboboboobobog
Oooooobooooboooboooo pCcO0bb0oOoooooobDoDOoD
OoOOOO00OOo00O0DOobODOO0OO0U0ODOOU0LANODDODOOOODOO PC
OOooDOooOOooOooOoobooooGpSOObOO0ODbOODbDOOOOoOPCOODOD
gbogobbgobbooobbuooboobboooboooobbooon
23200000000000000O00O0O0O0DLOOOOOOOOOOOOO0
gboboogbg2ebbddbbobbbodgogobboboooonobooobbn
oooboboboooobobobooooobobooboboboooon
gooboubdobooboobobobobooboo2rbobobobonood

33



oooopCcOOOODDO ooboobooboooobogobon

02 DO00O0OPCOODOODODOO

OOobooboobooboboooboobooooboboo 220coboooooOon
ooobog220 D00booboboboobobobobooobg 2mati
OdodbobooobooooooooboooboooobooobboobooooDo
ODoOob02mme0,0f000D00O000DODOODOOOODODOOOOODOOOO
gbgobgobobobobbobbobbobboon

254 00O

gbbuogbooboogboooboboobboobbbboobboon
gboogdbooggbboboboobboogboogbooobboobboo
gbogbobogboboboobobooooboobobobobobooboboogon
OO0oo0OowEBOOOOOOODODOODOODODOOOOOOOOOOOOOO0OO
gbooboboboobooboobooboobooboobooboonbg

gbbuobobuogbbuogbobuoobbugbbuobbuoobbuoooon
gobooboooodn

gbooboobooboboooboboboboboobobooboboon
gobgbdobooboobobobobouoboboboooobobon
gboooboobobboobboboobuobooboooobobod

34



(f)

02y goboobooboobooboon

35



gooobboboboboooooouououuuooooooooobbon
gooobbobbbbooobbbbobbbbbbobooooooon
gooobotobouododdddddddddodddoooooooooo
goooboobbbbbbbbdidoodooooooooooooon
gbooboooobbbooooobbboooan

gobobbooobbobooobboobboobboobobooboboboo
gbhdgoboboobogboobobbooboobuoobooboboo
gboobooogbbobod

gbobogbboobboobboobobuoobobuoobobooobboonon
gooobobbbbbbobobobobbbbbboboboobouoouuouooogo
gboogbooboooboobooobuoooboooboooboboobo
gobboboboboboobobbbbbboooooooobobbbbbbbbbobn
gboogdbboobuoobbooboboooobooobooobboooboon
googbobodbbodobboobboobbodobboooobboobo
gbbogdbbgobboobbooobooobooobooobboonoobo
gboodbbodbbodobboobbdoobbooobbuooobbboob
gbboggbooggbooobboobbuoobboobboobbboann
gbbogdboggbooobboobooobobooboboobboobo
gbbogdbbooboobboobobooobooboobbuoobboonon
gooboboboobodbuodoogoobobooboobuoobobooon
gboboggboogbooobbogboobbodobboobobbouaann
gboogdgbodbbodbbooobbooboooboooboboobobo
00000000000000000000000 [TOKT07]00000O00OO
goboboboooobobooooobbooobbobbooooobobogoo

gbobogbobooobooobbooobooobbooobbuoobboon
gbogdbbodbbodgbboobbooobooobooobbodgboo
gbobboooobbboogbobbbbuogobobbuoooobobbod
gbobogdbboogbboooboooboogbooooooobooobo
gboboodgbodbbogbboobbooobbooboboobboobobo

36



gbobgdbobodgbboobbuougoboobobooooboooboogobo
gboboogdgboggbbobobooobooobooobooobbogboo
goobobbboooobobobogobboooooobbbooooobooon
gbooodb3sbbodbbogbbuoobboobboobbuoobboonoon
cCAbOO0OOO0O0DO0OO0OOO0ObDOOO0OO0ObOOobODbDODbDObObOobDOobDOoOoDbDOoD
OO0O000O00DOOo0OOOo00Oo0U0DObOUOb0AROODOOODDOODOO
000000000000000000000[0Ooos00000nooon

gbbogbooggbooobboooboooboooboooooboon
gbobogdgbobooobboobboobboobbuoobbuooobuoonon
gbobogdgboboooboboobboobboobbuoobbuoobobuoooon
gboogbooggbooobboobboobboobboooboogobo
gbogdgboggboboobbodgbbuoobbuoobuoobbooboboo
goboobooboooogn

37



3. Dooobooobobooood

2000gbboboooobobobooooobbbuoooobooooobLobooD
gobobobogoobboboogboooooboboboooobboooboao
gbobogdbboobbobboobboooobooobooobbooooboon
gboogdgbogbbodgbboobbuoobbuogobboobboobboo
gboboogdgbuogbobuodbuoobbugbbuoobbuoobobooobboo
OoobOobooooboppO0b0dbCO0o0bO0ObOobDOobOOoOobOobOobOn
goooood

3.1 Jdoboobugooobbuooobobobbogd

ggbobobogobbboooobbooooboooobobuoooboboba
gbboggbboogoboboobbodbooobbooboboobboobobo
gobon bbobodgoo"obbbbodooooboobbbboooooonoon
gbobboooobobbbuoooooool oooboboooooo b
gooboboobobobbobbbbbobOo2800000000000000000
gobobobogoobbbooooobooooboboboooooboobooo

gbobogbobuogboboobboobboobbuoobbuoobbuoooo
gobobobuooooobbboooobbooobbuooobbooobobon
gooooobobbobbbbbbbbobbb2900000000u0404aaag
gboboogdgbbogdgbbooboooboooboooboooboobboo
gbobogdbobodgbboobbuoobbuooboboooboooboooboo
gbbogdboboobboobbuoobobooobboobbuoobboonoon
gbobogdbbogoboboobbodbooobboobbooobboobobo
gbobooggbuogbbuogobbuoobobbuoobboobbuoobboaanon
gbobogdgboggbboobuooobooobuogbooobbodobboo
goddeen 000000 DDOOOOO1I0O0OOO60ecn0oggyg
gboboggboo 2800bbo0bobooobogoboobuoobonoboo
gboboggbodobuooobuooobuooobuoooboooonboooboo

38



h..‘\

U 28 Jobobougooboooobbbbooad

gbobobobooooobbboooobbbooooobbobod

3.1.1 J0ooboogogn

gogbbboooobobbbuooogbbbooo200000bbobogo
gbooboobooog

gbobobooboobooboobobobuooboobobuoboobobgo
gbo30b0000aobooog

l.ogobobboooobbbooboo

2. 000000000000000000

3. Jubuooboooboooboooboon

39



Annotation

WA

=

YT —O% N LTHEFLE
VIFZTNDATLI—FDEE

029 dgbugobuogobooobdagboogbooobbodgboboo
gobooobooodan

gboodgboobos3sgboobogbabuodgboobobbooboobdo
gbobogbbbbdoogobboobooooobobbooooobooobbo
gboobodgbooboodbboobboobbobbooboboobooboo
gobbodgbbogbobogboboooooobob 2800000000000
gbobogdboboobboobbuoobobuobobooobooobbooobo
gbouooogbboboooobboooboobbooobbboooobbo
gboggbooggbooobboobbuoobboobbooobobogobo
gboboggbooggbooobbogboogbbooobooooboboobo
gbboggbboggbooobuooobuooobuoooboooboouooon
gbobogdbobodgbboobbuooboobbuoobooobooobbooobo
gbobboooobbobbbboooobbboobbbooobbbogo

40



gbobogdbbodgbbooobooobooboboooobooooboogoboo
oooboboboooooboobooobobppO0b0bOobonoooboOon
oooboboobooppOdbgbobobooboooboboboooboobon
gobobooooboboooooobboooobbbooooobbbuoon
gbgboboboobogboobobuooboboboboobuooboobon

gbbogboogbogbboobbodbboobbobboobboo
oooooboboooobbuooobooobbooob p2PpOb0DOOODO
gbobogdbboodgbboobbbuoobuooboboooboooobooobo
OoooobopPpOd0bO0O0OO0obobOo0bObOobboOoP2PO0nDbOOOO
gbobogdbbogbboobbuoobobuooobboobboobboonoon
oboobooboboop2p0b00bOo0obO0ObOo0bO0bOn P2PODO
gbooboboboobooboboboobobobboPp2pO0bOO 2000
obooobbooooboo p2pObOOPZPODOOODODOOODLOOOOO
goobbobuooogobobooobbbooooooboboboooooobooo
gobbooooobobooooobobbuoooobobbooobboboonoo
gbogdgbboggbboobooobooobooobooobbodgboo
ooobdoboboboobobouobooob p2pOoobobonbLOon
ooobobobboobobobooppO000bO0ObObO0OObOODO
Oooboboboooooooobooooobobop2pOoboooooboon
gboboogdbbogobooobooobooobboobobooobboobobo
prpOO OO0

gbogbuoobdgp2p00booboobooboobooboobon
gogogubooobobbbibdooooooouoobbbboooogoon
Ooobooboboobo p2pO0b0dbOoboobCboobOobbOOobObOObObO
OPPOODOODOO

gboboobbuoobbuoobbogbboobboobboobboobobo
gboogboboodbbodgbboobbodobbuooboboboooboann
gboboboogbbboooobbooobbooaobbbog20bbbod
goo

41



02 0000ggooo

HSAFT |EATP2P | (TR
H—nN\AR | AKX P2PA =
BIERE x GELY) | OGELY) | OGELY)
H—/\0
e 7Y mL Y
BENDEE | O(AEE A (HE) | O(rlge
BB AD -
E{%ﬁﬁ O(1&L\) X (IEL\) O(1&L\)

. oggobbboooobobboooan

2. 0000000 P2POODOOO

gogbobobooboogoboobooboboobonoooboboooon
googobbobuoggooobooobboonobooobobooboboboa
gboboogdgboobbobbodobbodbbooboobobooboobboonon
gbobogboooboboob2uodbogbobboboobagbobbo
gbobboooobobbbuooobobbouooobbuooooobooboo1n
oboobooboooo200b0obooboooop2pO0oonooonog
ooobobooboooobooop2pO00b0bobooooobOobOoboonon
oboobooboobuooboobovubPpOdObObOObOObDOOODOO
ooobdoboboooobobobouoooo Ipobgo ipOoboooooboOon
gboobooboobobobooooboboboobobp2phobonoOoon
gboobooooobooon

3.1.2 J0o0oogogn

gogoogobooobobobbbbbbobooodooogsouobooonon
gboboogbobogobogobooooboogbbooboooboooboo

42



RokD—HitE

|| 2—HIER
T—I

SERIER
F—JI

P2P

B HEHR

BIEEE
VYIrITT

T—7IL

SERIETR
= IRk

F—I

a1—4ID
BHOME
IP7FLX BIZLANT > TF
‘lllllllllll i
EEEEEEEEEEEN
b %,V
thD1—FDELE . .
g = Rl N, 0 . .
‘BRIAVTIY LN
L 4 *
L 4 L 4 _
* ¢ H
@
E R

llllllllll> jJ)‘%
A—HhiE SN

BRIV TUY ‘,i ?

A~ HFAT U RIE
sl eppng i)

A—HIEREEYS—N

g 30

000bobbuoooobbbboooobuooobbbouoooobobbon

gooo

:P2P&EfE
EEED (14D, HEMESEEEE)

gogbobbobooooobbobooooobobobodgd

e JUUUDODO

gboodgbboobbobogbboobboouooboobboabn
gooboobobbbbbbbodooooobbobboooooooo
gobooooboboboobbbbbbbtbddoodoodooooooon
gbgbobobodg200booobobogbooboboboboobon
goooboobbbbbbbobbooodgobboboboooooooon
gooobbbououodudoogoooooooobobbbbooooon

goboboboooobooooobobobod

gooobbobbboooooooooooboboobbooooooon
goboooooobobbbbbbbtbddououuouoooooobon

gbobobboooooboobooobbobboooogooo

43



e JUUUOLODODODODOO

goooboobbobobbbobbbobogooodoboooogooon
obooobobooobooobobuoooobob so4bos500b000n
gooobbboooooooooooboooouououuoooooon
gobobboooobboooobbbooooooon

gogbedooooboobbobbbbbbbobobbbobbbbbon
goooboobbbbbbbbbdddddoddooooooooon
gbooboggbboodbboobbuoobbuoobbuoobbooban e
OOOO0000oOooO0oOO0os00oo00oooo0oboUooDooo A0D
DooobooBOObOOOOOODOOODOODOODLOODLOODO
goooood

ppOO0O0OOOOOOO0ODOOODO P2POOOCOOOOOODOODODOOO0
obhooppO00000O0OO00O0ODOODODODODODODOODOOOD
OobooboooooobobobpepOddobbobbOO0O0oOoOoOobDbOOOn
pepOO0O0OOO0ODOOODOOODOOP2PODOOODODODOODOODO
gobbuooogbobobooooon

goooboobibobibbioodgooooooboobooooobbobn
googoobbobbobbboobobbbbbbbbbooobobbbn
gobobooodgbobooooobobbod

3.2 J00ooopP2rp0O

gbbogbbugbbuogobboobboobobooboooboboogoboo
gbboggboggbooobbogbooobbooobooboobbooboo
O00OpPpOO0000OO0OC0DOO0OODOOP2POO0DOOODODOODOO
oooboobobobooobobobuoboooboboboobooopPOOO
gbbdoggbbooogobbbuoobbbuoooobobboooobbo
obobobooboobobgp2pO00DbO0DLO0ODOOO

44



U3 dgggooobod

ID Password Es IL—7 IP7RFL R
User A aaa Group A 163.221.- -+
User B BBBB Group D 163.221.- -~
User C cCcC --- 163.221.---

04 OOO0OOOOO

ID SERID SEREENE | P2PEEEFA
User A A001 User B, C User B
User B B0O0O1 User C User C
User C Cco01 Group A User B

O5 00000000

ID X Y Z B
User A 0.2 1.0 1.1 2006/08/10 9:00:00
User B -3.2 | 15.3 1.2 2006/08/09 19:39:11
User C 3.6 8.8 1.0 2006/08/11 13:54:53

06 DOOOOOOOOOOOO
JOITRRE A 5 c 5 E
)JOTARTT

Client A O X O X
Client B O X X O
Client C O X O X
Client D O O X X
Client E O X X X

45




e ][O

ooboobooobooobop2pOO0bbO0bOObOOObODObODOOn
oooboboboobobbooooboboubpO0bOobOonbOn
Op2pO000O0O0OOOOOOODOODOOOOOODODOObObOOObOOOn
gbooligbbodbbodgbbogbboobbuooboooboboba
0000000000000 NOOOODOOOODOO0O0O0O0O00O e (bps)
gbboodligobooobooobooobooboobobooboon

goog
Ima:r

1
S (1

gooo

e JUUOODODO

goobbbobobobooboboodddgododdoooooooooon
gbooboodbboobbooboobboolibboobboobbuoon
obobooboooobobbobobobbobobboboobooboIbg 1o
NOOOOOOOOOooooooooOaeit)DIDO 00000000
O00000000000000KG0O)0000000R000000000
gobobbooooooobooooobooboo

a-b;i-n (2)
gogd

e P2PLOOOMN

000000000000000000000000000000000
000000000000000000000 Ny, 100000 n,,,, 00
0000 (1)0(2)0000000000000000000000

N

T
. bz *Nmaz < e 3
izzla n N (3)

OO0 nm, UOODODUOOO0OO0DOOOO0O0OOODOOO

46



I
ma < maxr 4
e S S b N @

000000000000000000000000 (4)0000 nype O
00000000 O000PPOOO0O0OOCOOOCOOO0OPPOOODO0O
00000, 0000000000000000 nme, 0000000 P2P
000000000000 000000000000000000000
00000000000000000000000

33 Uouobunobuooobobbuoooobbon

goooboobobobooboooooboboboobooIbboobooobog
gboodgbogbobodobboobbouoooboooboooobuadgboo
obooooboooobIbbolpO0bOoobooboobooboobooboobo
gboboogdgbogbbuoobbuoobbuoobbuooboboobobooaaon
gbobogdgbboooboboobboobbooooboboobooobbooon
gbobogdboboobboobbuoobobuooobooobooobbooobo
gbobooggboodbbogbbodbbodbboobboobboouaaon
goboboogoobboboooobbboooan

gobooobooobboorodo p2p0Ob0O0ooobOooobDOOn
oop2pOC0D00O0O0D0O00O0OOPZPOO0ODOOOODODOOODOOODODOO
oooboboboobooboobobuobooooobobooobo p2PObOCOO
gbooboboboobooboboboobobobopp0O0bOobOobLOn
gboodbobodbbodgbbodobbodbboobbbooobboobo
oboobooboppO0b0d0bO0obOo0obDOo0bOo0obOo0obOoOn

gobooooboobobopP2PpOb0b00o0bobOobDOoboboobOobOong
gbobogdbobodgbboobbuooobobuoobooobooobbooobo
Obooobooboboboboobuoobuoobp2pOO0boonOgd

47



g7 pP2POO000O0ODOOODOO

E{ESID IP7RL R

Client B 163.221.- -+
Client D 163.221.+ -~
Client E 163.221.- -+

34 JUUbooooooooouooooboobboboooooog
googd

goouoobbbbibddoooooooooobobbooooaoon
gbobboooobobbouooorooobboboooobobo2.b0000n
perOO00O00OO0O04000000000O00O0O0O0OOOSP2POOODOO
OooooboboteP2POUO0OD0DOOOOD0DOOO0ODOOOSODODOOOO
gobobbooogobosguoobbbuoooboboogunbobbuooan
O0000C031goo0oooo0ooooooooo ADboobooooooo
OO00O00O00000BOOOODOCOOOO AOOOOOOOBOOOOOO
gobobboooobobooooobbooobbobbooooobobobogo

l.ggooboboboooan
000000 A0OO0OOOOOOODOODODODObDOOODDbOOUOOOB
gooooobbbbbbbbbbdooooooobbobooboboboo
gooooobbobbbbbobobobbbbobooooooouobobon
oooooIibbogbobobboobooboon

2.00000000
000000 AfO0ODOOOOOO0ODOOODOOODOODOOODbDOOAOO
OOooOoOoibbOoOooOOoO0oOOoOOoO0bObOOO0obOOoOoDOoooOOoboOO A
goboboo3gooboo

3. 00ugaooo

48



obooobo0gBOOOOOLOOOLOO0OLOUOOLOObLUOODbOoODbOoooD
OAO0ODOOOOOOO0ODOOOOOOO0ODOOODbOOOUODDO40DOOO

4. 0O00DOOO0DOOoO0DbOoOoDbOoOoon
Oo0O0O0OCo0AOfOODOOOOOODOOOOBOOOOOOODOOOO
obooobdob400000000DOODDODODODODDODODODD

5. P2pO0U00nuonboobonon
ooboooboboooboooo40bboobbooobboooboo
OO0O000Oooooo A0oOoOoooppODOOO0ODOOOOODOD
ooobobooboooooboboboobooboobobuoboboboPp2p
gboobooooobobooooon

6. P2PO0O0ODOO0O
ppOO00O0CO0O0ODOODOODOODOOODODOLOBOODODOOOA
OO0 pP2pO000OO0OOOOOODOO0OOP2PODOOODOOODOODO
oo7boobobobobooboopgsouoobooboop2Pp00nnDOO
gboboboogogb2e0bb0Oogng

. 0gbooboobooboon
Oo0ob0db BOOOODOOOO P2PO0D0ODO0OOODODLDODOOOD
OO00O00DOO00CO0OOoDbOOo0O0bOoO0oU0OoU0ObObD ADOoooboo
gboobooogoobobod

. JubuuobBOODLOODO
Oe00D00D0O0ODO0OOO0OOBOOOOODOODADOOOP2POODO
goooboobbbbbbbbbddddoddoooooooooon
OO000ADODOODOOODOODOBODOOOODOODOODODODO
gbobbuoooobbbuooogbobbbuoooon

Oo0d0oo0ooopooooooobo0oooooooDbo ADooooboooo
gbobobobouoooobbbooooobbobooooobbboooon

49



O: 9347 BD
ERBEREED ITRE

Pl

® . l_ﬁEIE.\EIE

®: 5I¥R!iﬁ EEAIRER
@ EREHRY IR
FT—JILDEH
®):P2PLIEE#IEE L
JRADERL

®
P2Pi&E{E
l-‘-!jﬁ r)

®:954F7FBD
fIEZEEE

\

@:BEAMEXE
(P2P)

2 —HiEER
EEY—/N\

9747 kB
(LEFEREESR)

9347 VRA
(FEFHRRIEE)

031 p2pOOO0DO0

gboboboooogooo

50




3.5 UUuooogog
3.5.1 OO

0320000000000IEEES02.11g0 00000 54Mbps0 00 LANO
0000000000 00O0dodooooooooooooooooog pPep
000000000000 DO00DO000O00DOO0OD0DO00DOO00ODDbOO0
LANODOODODOOOODOO pCOUSBOOOODODODOODOODOODODO
OO0000000000o00oo0ooooooooooooooooooog
0000000000 [NKYO|OOODOOOODDODOoOoOoOoOoOoOD 2000000
OO0000000D0000O0d0o0ooooooooooooooooooon
0000000000000 0O0000O0DbO000O0DO000o0DoDOoooDoOO
INKY05| OO ODODOO0OOO0O0O0000040000000000000000AO0
BOCODOOOODOOOODOOOOOooOOobOoooooobobooooooo
0000000000000 0ooooooOo40000000000O0O0O0DOO
A0 K.Makitall BO Y.Nakazatod CO Y.NishinaO DOH.MitoO O O OO OQOOO
000000000000 00000D00DOO0oDOOooOoogn
0000002000000000 (000000 100002000)000
00000000 AOBODOOD 100000 CODODOD 200000000
000000000000 0O0O08UubOoOo1bo0obD 20000000000
010000000000 ARODDOO0ODOO0ODOO0O0ODOO0ODOODOOODOOOn
O00000D000000D0O0O0020000000000000000000O
O0O000o0do33000b00b0oobooboobooboobooogooo
OO0o0oboobOobobobobobobooobooboooo9bOonon
O0o000oO0oO0odDOO0oo0oooooooDdoooooooooogn
OO0000D0000o00o00oDoooDoooooooooooooooooon
0000000000000 0o0oDooOdbO0bO0ooooDOooooooood
000 NKY0|OOOOOOoOoOOoooooooooooooo
0000000000000 ADBODOODO 200000 CODbDOODO
O0020000000000000DO0000O00ODODOODODOODODOOOO0
O UDP/IPOO0DOOOO0OOOO0O0OOOOCOOOOOO 56bytedIPOOOO

51



FERLAN

T¥TT  REm<—h
(R$[-RB) T EHAS
e RCEEeSD

—‘HNLAN

DTS5SIV ATLOI—Y
By / 5 BAASFIPC

g 32 0dooo

20byte0 UDP 0 0 O O8byted 0 O O O 028byteld IDD 4byted O O O 0 0 24bytelD
D000C0O000PPOO0OO0COOOOOODOONOODOOD AOBO
56 % 8 x 20 = 12.992(kbps)0 000 CODO 56 x 8 x 20 = 8.96(kbps) 0 0 0 OO
00000000 LANOODOO 54Mbps 0000000000000 0000
000 Ine, 0 20Mbps 000000000000 29000000000000
00000 PPOOOOO0OOOO0OOOO00O0O3900000
D0000000000000000000 Ine D 10Mbps000000

3.5.2 Jb0gooooogno

g34ogobogobbgoboboobboooboooboooboon
gbobooobbdooobboobbuoobboobboooobobooobn
gbgobgoboobobuooboboouobboboobobooo30d

52



08 uouogoobod

fREE (pixel) | ZL—LL—K(fps)
hA51 1024 X 768 29

HhA52 640 x 480 20

09 oudoggobobobuoooooooo

e ARYY
a—HIEHR PC CPU:Pentium D 3.0GHz
EEY—N *E1):3.25MB 1Gbps Etherneti&f

PC CPU:Pentium M 1.2GHz
EEAAT *E!):1.0GB 54Mbps Ethernetf&ifit

DRAT L ET4 | Qcam QVX-13NS(Logicool)
NAZ | RREERE 960X 720

gobobooobboboooobobooooobobbouooobbooob1o
gboboodgbodbboobboobbuoobbuoobboobobooooboo
gbooobbooobboobo 40dbbooobbooobooooboon
gbobogdbbogbboobbuoobbuooboboooobooobooobo
gboboggboogbooobbooboogbbodoboooobboann
goobooooobbbooooobobobooooobobobboooon

3.5.3 UU0nooouoooooobooo

gbobogbobogobooobbooobooobbooobbuoooboon
oooboub p2pOboboboobobobobooooooobobon
gbooboboboooobobobooboobobuoboboob p2POn0OO
oooboooooboboobobboobobuobooub p2POCOCOO

53



.’ e e
HRIMR ,,t:‘ ""v.i‘ ccD
A5 Mae § hAS
(ERE) - (RIIAIE)
| %
Z FIOFIL

Ru[R<—h
E{gDES

A—HHER

EEDES

At

=R
TFINAR

ThinkPad x60 !
(lenovo) i

ME-ZBEHE SV-6
WBIERO®ZIE UilE oI,

SERRT INEHR DR

SERRAT INEHR D VE R

033 oobooboobobobobobobbo

Doobobouobobobooooboob p2pO0b0bOo0ooboOoDO
oboobooboobgd
gboboboboobobgbgilesembobobobouoooobobobg
mOO0OO00O0000AOOOOODGe emOOOO0O0OO0ODOODOOODOOOO
OO0 AQOODOOOCOO0ODOODOO3BOOO0OODOOODbDOOODOO
gboboboooobobbbouoooobbbooogno
gboboboboooboboboboobobuobooboboo 1000
ggooboboobooboobooboobuooboobooboboon
gbobobobo3sgibbobdobbuobobboboobuodoboooan
obooboobobboboobuobbobobobobuoboboobooPp2p
gboobobbooboobbobboobpep0bOODbOODOD2000000

54



A—HHE TRIMRHNAS

*

V o°*

E HAS

NASEE

034 bobogbobobooooboboboobobobooooobobo
goobooogod

oboob4b000bo0boobooboboobooboobooboon
gbbogdbobodgbboobbuoobbuooogboobboobboonn
gboboodgbbooobboobboobboobb 120emddb e
gbgbobooobobodgbuooboobobboobboobbobboobon
ooobobooboooboobpPPpPOb0dbC0O0bO0ObObDOODOOOOODOn
gbobbooguogobbboooobbuooobbuoobo20b0bbogo
gbobob20000000000b00bO0o000bbbuooooboobbooon
obooboooboboppO0O0ObCbOOCbDI2000000000060000
gogooboooobbbbboobbbodb oo dooooooo
Ooodbobde4ox 480000 oisgobooooboooonboon
goo

3.54 U0O0OODOOOOOOOODDODOOOOODOO

g3ed3robogobogobbooobooobbooboooboon
goobobbooggooboogibobuoooooobbooooobobobogo
000000000 30 (AODBOC)ODOOOOOOOOOODOOOOOOOO
gooobobobbbg3suuduguuooobobb3sgoooooooon

%)



[ OSA7UR—NBIEE (REEFE) |

035 0obooboobooboobd

000000000000000000000000000000000000
0 36(a),(b),(c) 0000000000 ADBOOOP2POOOOOOOD0 2900
000 CO0000000020000000000000000000000 40
0000000036000000000000000000000000000
000000000000000000000000000000000000
00000000000 PPO00000O0000O0O0D00000000000
000000000000000000PPOO0O00000000O0O00000
00000000000000000000000370000037000000
000000000000000000000000000100000000
0000000000000000000000000000300000000
0370000000PP0000O0O00OOOODDD0D0000000000
00000 37(b)0000° Y.Nishina” 000 37(c) D000 K.Makita” 00
0000000000000000000000000000000000000

56



010 doobooooooooo

kel P2P BERL
FHRE(ER] 141.4 13.6 7.1
&/NRE[EFR] 11.4 5.1 2.0
R RRE[EFR] 262.1 22.8 15.5

3.5, UUbbOouooobobuooogbbobogd

038000000000000000000000000000000000
0000000000000003000000000000000000000
000000400000000000000000000000AD0OOOOQ
BOCODOOOOOOODO0O0O0000000000000O0O00000000
0000000000000000000000BOOOOOO2900000
CODOOO0O00200000000000000000000000400
000000 38(a),(b),(c)00000A0DDDOOO00OOOOOOO0000
000000000000000000000000000000000000
000000000000000000000000000000000000
000000000000

3.6 0O

gbobooboboboppO0b0oboooboooooboboboboon
gboboobobodbbodgbbodobbodbbodobboobobbooaaon
gboodbooobuogbobuoooboooboobooobooobboooboo
ooob200000000000b0O00b0obOobDoboDoOoboboP2P,OOO
gbobbobooogbbbooooobobobooogoobooo

57



gbbodbbodgbboobbuooobooobooobboobboon
000000000000000000000000000000 38(c)0000
gobobbooooobbbooouuooobobooooobooboobobboa
gbboggbooggbboobuooobuooooboobobooobboobon
goboboboooobobbooooobobboooooboboobooa

o8



036 000000000000000000000 (P2PO0O0O)

59



037 000000000000000000000 (P2POOOOOOOOO

O000ooog)
60



Iqw -

Y. Nishina - Mito

03 000 AQOOOO

61



4. JO0oO0obooobobbobuoobobobobuono

gbobogbobooobooobbooobobuoobobooboboonoobon
gbboogdbuogobuoobobuoogbooobboobooobbouoooon
gboogdbboobdoobboobboooobooobooobboooboo
gooobbobbbbbbbddoogoooooooooboobobobbbbo
gbboogdbodgbboobbuoobbuooobbobbuoobbooboaaon
gobobbooooobbboooboboboobooobbbooooobobo
goobooo

gbobogbbdogbbooobboobboobuoobboobboobobo
gbogbobogboboboobodbooboboobodobuoobouoobago
gbbogdbbodgbboobbuoobbuoobobbboobboobbaon
gobobooooobobboobbooooobbooooobobobuooooboobo
gbbogdbbodbboobbuoobobuooobboobbuoobbuoonoon
gooo

4.1 JU0O0ooboooooooon

gobogobooobooobooobbuoobboobbuoobboon
O0000000000O0000 00O os000b0bO00oo0oooUbooooo
000000000000 00 MYNO7, AF03, SNSTo8|0 00D O0Ooono 200
000000000 [BFTO1,ZS05|00 0000000000000 00O0O0O0O
gbgboboobodgboobobboboobooboobbobboobod

e OO OOOODODODO
e JUUUOLODODODODOO

e JUUUOUOOLODODO

gboboobuogobuogobooobooobbuoobbuoobbuoooo
goobooo

e JUUULOODODODODOO

62



e JUUUOLODODODODOO

g3ggdpboooooboooooobbbbobbobbbbbbobbobobobobo
goobooooooon
gbbubobogobogobooobbogbboobbouoobboon
gbbogdbbodgbbuoobbuoobbuooboboooboooobooobo
gboodbobogboboobboobbuoobbuogbbodboogbboo
gbbogdbboooobbuoobobuooobuooobuooobooobboo
gooo
gbbuogbbuoobboooboobbodgbbodobbobooboon
gbobboogbbboogbobuoogbbbbbbdoouoooboboo
OO0O000O000O00DOO00bOoOOooOoDoO0oOoDoOObO AROOOOODO
gboboggboggbooobbobboobbuooobbooooboboobo
gobobooooobobboooooobobobbboooobbboooooo
gbboggboboogbooobbogboooboooooboobboobon
gbobobobbobuooobboobbobooobooobbooobobbon
gboboboooobbbooobbboooobon
gdd420d00goooooobobbbbbbodoooooobobooon
gbobod430bb0oobogboooboboooboo44b00nbbuoonon
gobobooooobooooooo

4.2 JU0O0O0Oooooooo

gbobodoboboobboobbobobuoobobuoobobuooboboouon

gbogbodobbogbbuoobbuoobboboboobobo400bboOon
gbboogoobbbooobboooboooooboobbbobboan
O00000000000000000000 [NKY05|0OOooooooooOd
Oo0O0O0CoO00DOoO0booOo00ooOoO0obooOobDboOoobooOoUO AROOO
gboogdgbbogoboboobboobboobuoobboobbooooboo
goo

63



H. Mito 29amatsu

=

ﬂ "o
|

uboooboooooobon uboogbooboboboboan

039 oobooboobobbobobobbo

EJJ?J'?"):’JM)&EL
EUTRE D

T RAAS

U 40 boboobooboobooboobooboobooboon

64



gooogbbboooobbbbouoooobbobogspobbobuogon
oooobooboboboboooboboboobpepooboobobonbd
ooooobobooobobooobboobbooovubPOOobbOOO
gbobogdbobogoboboobboobuoobbuoobboobbooooboo
ogboooboboobbooooboobooobooobboobbooo
gbobbobooooobbobbooooobbboooan

gbobbodobbduoooboooubbuooboobboobooboonon
gbobbooouogobbobuoogobbbuoooobboboobboboogooo
gboboogbooobouoobobuoobobuoobboobbooboobboboon
goboboboooo3gouobogobbboobbooooobobobogoo
gbbogdbbodgbbooobuoobbuoobobooooooobooobo
gbobboubuooguoooobbobooobbboobobbbooobogo
gboodbbodgbbodobboobboobbuoobobuoobbboobon
gboodbbodbbodgbboobboobbuoobbuooobbuoooon
gboboggboggbooobbogboooboboboobboobboobo
goodooouoobbbboooouobobbbbdoooooooboobobn
gboodbbodgbboobboobbdoobbuoobbuooobbuoonbon
gbobobooooobbboooobobbobod

gbobogbobogoboobobooboboobooobooobboobo
obooooboboo sobooborobbob4100bobobOobnOon
gooon

4.3 JUU0o0oogoooooboooooon

000000 (¢,y)D000000000O00O0O0O0OOP(z,y) 0000000
goobooo

P(IL’,y) :wopo(mvy)+w“Dl(l‘7y)+mem(l‘ay) (5)

Pz,y)0O300000000000000000O0O00O0O0O0OOOOOOOO
gbobooobuooogobooooo

65



A—HE

ok
=

£+ 5

5

041 0Jgooogoogo

P,(z,y) : 000000000000 O0O0DOCOOOOOOOOOOOCO
P(z,y) : 0000000000000 OO00OOOOOCOOCO
Pn(zr,y) : 0000000000000 O000ODOOOOOO00OOOOO

00w, 0wbw, 00000000000 OO0O0O00O00O0OO0O0O00O0OO000
oobooobo pRUOpLOP, 0000D000DLO0O0DLOODLOODO

e 000DD0O0DOOOOOROIOODO
00000000000 0000000000000000000000
000Pe000000000000000000000000000O
000Pn,020000000000000000000000000

PO(!L', y) — f)layout + Pmap (6)

gbboboooobbbuoooobbbuoooon

66



-00000000000000000000 Payouw

0000000000000000000000GR)D00000000 (b)
00000000 000000000000000000000000
00000 42000000000000000000000000000

-0000bO0o0oboo0oboobo00obObouoboo0unDOd Prg
g4adbigobogobooooboogboogbobooobboonon
gogooobbobbbbbbbbbbbooogbbbboobobobobn
goobbbobobooooououguuoogooboobbooooooon
gooobbobbboooobobbbobbbbbboboogooooon
000000000000 00O000000 (r,y)DOODOODOOOOOO
O00000P,,(xy) 00000000000

Pmap(xa y) = Z Cz (7)

i€A(2,y)

0000:0000000000¢;000:00000000000A¢,)
0000000 (¢,y) 00000000000 ODOODOOOOOOOOO

00000000000000000000000PR(z,y) 0000
goooboobbobbbbbbbdduodddddodooooooon
gboobobobobobboboobuogboobooboboboonoo
gobooboobobbbbboboobooouotduoudooooooooooo
O000/00000PR(xy) 0000000000000 OO0O0OO

Bi(z,y) o< (8)

0000000000000 R(r,y) ODOODODDOODOODOODOOOODOO
0000000000000000P(z,y) 00000000 0OOO

H(:C,y) = l2 (9)

67



Annotg

Ahtiotation

(00000000

Annotation Annotation

(bhyOOOoOoooo

Annotation

-----

.y,

"

...........
., .

......

L
5

()0O0DDO0OO0OO

042 00O00O0oooboboooooboobodao

68



| EshiA TSI oOBERES

(X, Y) A

_|_

(00000000000

RESNIAT SO OEEEE |

(hyOODOODDOOOO

043 ODOobooooooooboboboooboobobobooooobobo

69



e 1IIUIUDODODDOOOOOP,(x,y)DOODO
4000000000000 000O0DO0OODO0ODOODbO0ODO
gooobobouooodooooooooooooooooooooon
O0000000000O0O0O0O0CO0O0O0O0O0DOO0OODOOO By(zr,y) OO
OooooooOoOoOoO0OO0OO0OOOOO0OO00OUOP,(r,yyOODODODDOO
goo

P (z,y) = |By — Ay (10)

0000A4,,0100000000000000000A4,0000000
000 100000000000000000000000000000
000000O00|B,—-A4,/000 BO0OD 400000000

44 OD0O0O0O0OOOOOOOOODOO

4300000000000 bO00bo0obDbOobDbOoobLDboobLobooOon
goboboooobbobooooobbbbuooooboboboooobboao
gboboodbbogobodgbboobobbooboooboobboobobo
goboboooobbobodao

l.gggbbobboooooboo
2. 00b000o0oboobbuoooobbooooobobooboa

. 0bouooobbbuooooobobooooobon
gogbbobooogooobogo

. ggoboboboooobooa
gooooboobobobbbboboobbibddddddodooooooon
gogooobbbbbbbbbtbuooooooooooobobbon
gooobboouoougobbbbbbobbobbbbboooooooon

70



A

\
\
Anno\tation
An@ation
B.(XY)
BEZl:t-1 Bl t

04 000OO0O00OO0ODOOO0

gbgbobobboboboboboobuodgbobobobbobobodoo
gooobobbbbbbbobbooobbooouooooooooooon
gbgboboboobodgbougbbooboobuogbobbobbbo
gooooobobbobbbbbodoooooobooooobobbbbo
goboboooooboboooooooboon

.obobooogobobo

gooooobobobbbbbbbtboodoooooobooobobooboobon
gbgoobuodbougboobobobobooboobuoobobo
goboobooboobooboobobbbbbbtbdooodoooooooooon
goooboobbbbbbbobooboboooooououuoooooon
gobbbbbuoddddoooiooioooooooooooooo
godde4000x 480000000 0OOOODOODOOOOO0O0O0064
UO0x KLODODODOOOOODOLOOOOo4OOo1obboboooooobooa
gobooboobbbbbbbbdddoooooooooooooogag
o045 000000000000 0000O0DOOODOOODOOSY

71



O0x 43300000000000000O0O00DODOO0O100D0DOO0O0OD
DD0O000b0bO00noboOoobbOooDsTrx 4330 24984100000
goooooboboobbbbobbobbbbiddoogoooooon
goboboboobbbbbbobbdoouuodddddodooooooon
goooboobbbbbbbbbddguuuddooooooooon
gooooobbobobbbobbbobodooggoboooogooon
gbobboooobboooobbbbooooobooog

goodboobbbbddoooooddoodoboooooooobon
gbobooobooobooobbooliobooobooooboboooboon
goooboobbobbbbbbbuouooooooboooobbbon
goooboobbbbbbbobboobobbbbbbuoooooooon
gbboogogobobooobbooobboooboboooobooon
gooobbobobooooobbobbbbobobobboboobbobbboon
gbobobbooodg4ebgbobbboooobsuguobbobooood
gbobobooogbbbooogbo

.pbboooobbobboooobbboboooaoon

gbgbobgbuodboobboboobuoobooboobooban
gooooobobobbbbbobbbbbbooooooduooooooo
goobbboboboobobooooododdo0bbbbOo0o0bboboOn
goobooogobpbogg

000000000000000000000000000000000
000000000000 000000000000000000000
000000000000000000p; xpeX---xpp=1Tlryp, 0000
000000000000 000000000000000000000
000000000000000000000000000000000

goobbboboboboboooboogooooobboobooooaobon

72



577 pixel

433
pixel pixel

FROKRES

I
I
I
I
I
| 480
I
I
I
I
I
I

A
v

640 pixel

045 000OO0oO0oobOOooobooboobonon

0000000000000010000000000000000000
0000000000000000000000000 00000000
D0000000000 py+pe+-+pp =X ,p 000000000
00000000000 0000000000000000000000
00000000000 00000000000

4.5 JO0oon
4.5.1 JO0ooooboooooon

gogbbooobobboooobbooubbboouobboooobbon
gbobooggboogboogbbogboogbbooobobbaobboann
INKYO5| 0O OOOOoOooooooouo40000000000000000
(AB,C,D)0 0000000 PROOOOOOOODAODOOOOOODOODOO
gobbogobobboooobobuooobbooobbbooobbooonoo
gob 11oobooobobbbbbooboobooouguuugooooobooooon

73



I 1oRi0 oL — L2815, stk > 0MExHTE

DERREECE S AIRMALE D FERE
(AL —LIZH TR RO IR ALE O E DR ED

046 UDDO0O0OO0O0O0OO0OO0O8UbObObObOOOoOobobobObbOoooouooDon
HEN

74



00 [NKY05]0OOOOOO ADOBOCOOOOOO0O000 9mmO000000
000 03500000000D0O00000000 lmmO00000000
0 AOBOCOOO0O0O0O0100000200000D000000 10000
0300000000000000000000000000000000000
000000000000000000000000000000000000
000000000000000000000000000000000000
000000000000000000000000000000000000
000000000000000000000000000000000000
000000000000000000000000000000000000
00000000000000000000025000000000.600000
000081000000000.1000000000169000000000.0500
000000004700000A000000C0D0O000O0O0O0O0OOO00
00000 BOCODOOOOOOOOO0O000000 47(a)(c)(e)000000
000 47(b)(d)(f)000000000000000000O00O00000000
000000000000000000000000000000000000
000000000000000000000000000000000000
0 47(b)(d)()000000000000000O0 BOCODOOOOOOOOO
0000000000 ADO0OOOOOOOO00O0O0O0OOOO BOCODOOO
00000000000000000000000000

4.5.2 J000O0OO0OO0OooobbObOoooon

gbobogbobooobooobooobooobboooboooboon
Doobobooboobgue4odDx 48000000 ooboboooooogon
gbodboobobbooboobobobooboboobobboboobbad
000000008100 41 0000000000000 0OO000O0 (z,y)O
000000000000000P(x,y)D00000O0O0O0O0OOO w, =0.10
w = 000w, =02000000000000000000000000000
gbobboogobbbuoobbuooobbuoooobbb3gbbbogn
gbbooggobobodg

75



011 gdoobooogon

fEFRAESE ARy
CPU:2.13GHz
= AE1):1.0GB
54Mbps EthernetiE#
s = om e an e AITFIL
?:LIZ;Z)’ VYRT L ;—FL:% ﬁig’;“f'ﬁ“ﬁﬁ HME R 1024 x 768
IR 7T EIR EHEE  $929fps
i AV
%F%ﬁf‘@% A MEFL 640 x 480
= 7 ES B HTHERE - $915fps
CPU:Core2Duo, 2.0GHz
= AE1):3GB
T FST I RT L 54Mbps Etherneti#x
(1—%8, C) e snELs AUSHIL
;ﬁ %ﬁ%ﬁ’ﬂw HEME R 1024 X 768
IRIVwRIIZ2 EfS B HRE - $929fps
CPU:1.2GHz
= A%E!):500MB
L FST I RT L 54Mbps EthernetiZi#:
(—%D) AFUTFIL

g - Z85HR A
TROMRAAS

ARNEFRE: 640 x 480
EMREHHEE : $330fps

76




047 DOOoooOOoooOoooboOobbobbooobooboobooboboonbo
gboobgd
77



gbbodboboobbuoobbuoobbobobboobboobboon
gboboodgboodgbboobboobbuoobbuoobbuoobbuoooon
U2100x 21000000000 o0boo0ggoobooboobbobodgo
gobobbommiodobobodg leggbbbbooooobbobbbmAUn
gboboboooooboboood

m=— (11)

/0000000000000000000000000000000000
00000000000000000000mO(0000000000000
00mO00000000000000000000000000000000
000000000000000000000000000000000000
00oooo

0D0000000000000000000000000000000000
0004800000000000000000000000000000000
00000000000000000000000000000

0 48(a)(c)(e) 0000000000000 0000000000000000
0000000000000000000000000 48(b)(d)(f)000000
000000000000000000000000000000000000
000000000000000000000000000000000000
000000000000000000000000000000000000
000000000000000000000000000000000000
00000000000000000000000000000000

000049000000000000000000000000000000
490000000000000000000000000000000000
0000000000VMOOOO0OO000000000000000000 ¢
0000000000000000000000000000000VMO0O
000000000000000000000000000000000000
0000000000VMOOOOO0O0O0O00000000000000000
00000000000 0000000000000 00000VMOO0

78



gbobbooobbboooobbbuooooobooobbboooobobo
gboooboooboooboooboogboogbooobbogbboo
gobobboooobbobbooooobbbboooan

gbobogbobogobogobbooobbooboobbooobobboon
gooooboooooooooooooobbbbboboboboobobobbbbbo
gbobboogooboboobbobobooogobobbooog1bogo
gbogdgboboggbboobboobooobuodgboodobboobboo
gbogdgboggbbouooboobbuoobbobbuoobboodobboo
goboboooobbbuooogobobbuooouoboboooooobooo

0500000 A000D00ODODOOOOOOOOOOODODODODO
ooboobobbooobob4b0booboboboboooboobobagPp2p
gboboodgboodgbobdabsobuogbbooboboooboooboobn
goooboobbbobbboboobbbobbbbobboooooouoooooon
gbboggbboggbooobboobbooobbbooboobbsgi2g0on
goooood

4.5.3 U0U0O0oooooooon

gbbogbbuooboboooboooboogbooobboooboon
gboboodgboodgbbooboobboobbuoobbuooobbuoonoon
gbogdbobodbboobbooboobbooobooobobboobo
gobggbobooobboobboobboobbuoobboobbuoonon
gooooobbobobobbbbobboosoboboboboobobbbbbooaad
gooobobobbbbbbooogs2bbbbobbbuodoudgguuoooo
gboboboogobbbobboaosigogs20dbooouoobobogn
gbobboogooi1obbooooon

gsx2gddobobbbobobobooobbbbbbboooodouoooooon
gobobooooobobbooooobbobbooog3sbbobooou 2000
gbooboodgbbogbbuogbboobbooobboobboobooboob
gbogdgboboogboboobboobbobbuoobboobbobobboo

79



048 DODAQOOCOOOCOOOOOUOOOOOOODOOOOUODOOOODOOO
gbgoboobobobbobooboobooboong
80



goboooodg

4.5.4 0UU

ggbobobosgobbouooobobouooobobuoooobboo
gobogbobbooboboooobboboooooboobbuoooobboboo
gbbogdgbboggbooobbooboouooboboobboobboobo
gboogdgboboggbboobooobooobooobooobbodgboo
gobbobuoooobbbooobbuoodbboobboooobbbogo
gbboogdgboogoboobboobbugooboooboobbodgboo
gobobogbobooobbboooobbobbbuoooobobobbobon
OO0o0OobOOoGpUDOODOODOOOOODOODOODODODODODODOOO
gboogdbobooggbuodgbbuoobbbuoobbuooboobboobboo
ooboooboo GpUOOOOOODLOODOODOODOODOODOODOO
gbbodgbbuoobbuodobbuobobboobbooboobboboob
gbobggbogobooobboobooobboooboouoonobuoonoon
gbobogdbobodgbboobbooobbooobboobbuoobbuoonoon
gboogbobodbboobboobboobboobbboboobboobo
gbbogdbbogbbooobuoobbuoobobooobboobboonn
gbooboogdgboogbobuooobuooobooobooobooobbuonon
gbobogbobodbboobbodobboobboobbooobobbuoonon
gboboodbboobboobbuoobobdooooboobbuoobbuooonoon
gbobogbobodbboobbodobboobboobbooobobbuoonon
gbgbboobobobodbuogbobobobbooboobbobbooboo
OO000O0O0b0O0AROODOOODOOODOOODOOUODOOOOOOD
gbobogdboboobboobbuooobboobooobooobboobo
gbboggbogobooboboobboobboobboobbobuoonon
gobobboogoooboooooobooboo

81



|[— VMY — Mzl

140000 -
120000 |
100000 - |J]
I~ 80000 | |
2
% 60000 |
40000 -
20000
0
1 67 133 199 265 331 397 463 520 595 661 727 793 859 925 991 1057 1123 1189 1255 1321 1387 1453 1519
IL—LES
() 0000000000000 DODO0O0O0O0O0
|[— VMY — ML |
120000
100000 |- M
80000 A
N \
N
2 60000 -
N
<
40000 |-
20000 A
0
1 67 133 199 265 331 397 463 529 595 661 727 793 859 925 991 1057 1123 1189 1255 1321 1387 1453 1519
IL—LES
(h)OOOUOOOOOOOOOooooooooooo
[—VM&HY —vMiL |
120000
100000 -
’
80000 |-
N
i I | .|
2 60000
N \J\
<
40000 |
20000
0 T e T |
1 67 133 199 265 331 397 463 520 595 661 727 793 859 925 991 1057 1123 1189 1255 1321 1387 1453 1519
IL—LES

(gOD0OO0DOOUOOUOOOOOOOOODODOOO
82

049 DOoobooboboooboobobobooboboboboobobobo
gboobgooog



Vision and
Media §
Computing

Lab.

(e)

050 OOO0OO0ODOOOOAQOOODOO

83



() ®

(b) | (B)

N RFILT4 X

U5l Ubbbuoogbobobuoooobobbbuoobbbuoooobbbod
gboboobouooogobooood

84



@) SR\

(B)

©

RFIWTADIB/NDALE
[CEREESNT=ER

\4

A

N NFIT4 PN

RFIILTADRNDDAE
[CEEE SN T=iEIR

052 Jbbobugbbuogbbuobbuobbobboooooobboob
gbobooboobbobboon

85



5. OO

gbobogbbuogbbuoobooobuooobuooobuoooboonoo
gbogdbbodbboobbuoobobouoobbooboboobbooobo
gbboodgbbogobboobboobooobbooobooobboobobo
gbobobogobbbuooogbbboodobbuoobbuooobbuooan
gbobgdbbodgbboooboooboogbuooobooooboogobo
gbobogdboboggbooobbogbooobbooboooboboboonoon
gbooboooobobobooooooo

20b0b0obobooboobooboboboboobuobbobooDbo
gbogbobbuodboobbobbbooboobuodgboobobobooboan
gbobogdbbodgbbuoobbuoobbuouogbooobooooboogobo
gobobbooogobbboooooooon

igogobbooooobobobooooobobobuoooobooooobooo
gbbogdgbbogogbooobboobooobbooobboobboobon
OppOdnooobooobooboobogb p2pOo0booboobonon
gbbbuoooobbbbooooobbbodgo

400000000 bOobbobbobbobooboboboobobobon
gbooogbbodbboobboobbuoobuooobooobooobboo
gbogdbbogobogobooobooobbooboboobboobobo
gbogdbbooggbbooboobbuoobbuoobbuoobbooboboo
goboooodg

gbbogbbuoobbuoobbooobooobooobooobooon
gbooodbbodbboobbuooobbooobboobbuoobbuoonoon
gbboogdgbbogoboboobbooboboobboobobooobboobobo
gboodbboobogoboooboogboogbooobbodobboo
googboobbobbbbbbbbboobooouoouodguuooooooogo
gbgdgbbodbboobboobbuoobbuogobboobbodobboo
gboogobbooodobbbuoooobbobuoooon

86



HEN

gbobogbobuogoboobobooboboobbuoobbuoobbuoooon
gboobdod obuog obboobboobbobbboobbobbooba
gbgboboboobogboobobbooboobooboboobooban
gbboobbuogbobboobboobboobboobboobboo
gbobbooooobbbuoooobbboa bbbog bbobbuooob
gbboggboggbooobbogboooboboboobboobboobo
g0 odgg bboogobobobbooooobbbooooobbobboooan
U0 oo bogoobobobbooooobo
gbbuodgbbuogbbuogbbouoobboobboobboobbodo b
OO000 bobOoobooboobobobooboboooJsTo ooooooog
OOOOCRESTO: DO0O0O0OO0OO0ODOO0OOOOOOO0O0ODOOOODOODO
gbbogdgbbooobboobboobuoobbuoobboobbooooboo
goobbooooobobooooonboo
goboooooooboo2zrgocoEnooboopooonooooooon
gbobobooooobbuoooobobbb oobb ooobobobbuooob
gbbogdbobodgbbuoobbuoobbuooboboooboooobooobo
gobobboooooboogoobbboooobbbooooboboboan
gboodbdooboobbbobobobooobobobbooboboooba
gboggboogbooobbooobbogboooboooboboobo
goooon
gogbbobooogbbobto obbob oobbbooooobbobouooon
gbbogdbboobbooobboobboobboooboobboobobo
gbogdgbobodbboobbuooobuooobuooobooobooooon
gbobobooogogoo
gbuogbobobobogbudgbooboobobbobbobobdg oo
b odbuooodgbobbb oo oooobobobooooouoobogo
gbobgdboboodbboobboobboobbuooobobuoooboboon
gooooobobbbbbbobobbbobddgug oodu goooooo oo

87



gbobob oobbbo dgbbbudg bbbooo bbuooodg buooon
gbobobo oobbbb oobobobbouoobbuoooobbbooooobobon
goboboboooooboboboooobbbuoooo bobooob booooo
goododg oobobo bbooob oobboboooobobboobbooo
gboobgdgboodgbboubbooob bboobb boob bboob O
gbobob oobb oobobbbooogbo

gbbuodbboobbuoobbuoobbuoobboboboooobboon
gboooogo

88



Ooon

[Man99)]

[Azu97]

[KOT+00]

[JLB+00]

[KKS01]

[SHA*+01]

[Mit]
[O0]

(00 02]

S. Mann, “Wearable Computing: A First Step Toward Personal Imag-
ing,” IEEE Computer, Vol. 30, No. 2, pp. 25-32, 1999.

R. Azuma, “A Survey of Augmented Reality,” Presence, Vol. 6, No. 4,
pp. 355-385, 1997.

M. Kanbara, T. Okuma, H. Takemura and N.Yokoya, “A Stereoscopic
Video See-through Augmented Reality System Based on Real-time
Vision-based Registration,” Proc. IEEE Int. Conf. on Virtual Reality
2000, pp. 255-262, 2000.

S. Julier, M. Lanzagorta, Y. Baillot, L. Rosenblum, S. Feiner, T.
Holler, and S. Sestito, “Information Filtering for Mobile Augmented
Reality,” Proc. IEEE/ACM 1st Int. Symp. on Augmented Reality,
pp. 3-11, 2000.

M. Kourogi, T. Kurata, and K. Sakaue, “A Panorama-based Method
of Personal Positioning and Orientation and Its Real-time Applica-

tions for Wearable Computers,” Proc. 5th Int. Symp. on Wearable
Computers, pp. 107-114, 2001.

K. Satoh, K. Hara, M. Anabuki, H. Yamamoto, and H. Tamura,
“TOWNWEAR: An OutdoorWearable MR System with High-
precision Registration,” Proc. 2nd Int. Symp. on Mized Reality,
pp. 210-211, 2001.

http://www.media.mit.edu/
http:/ /www.hitachi.co.jp/New/cnews/2002/0115a/

0000,000,0000,000,0000,0000, “000
000000000000000000000000000000,?
000000000000000000, vol. 4, No. 3, pp. 11-14, 2002.

89



(00 02]

(00 02

(00 00]

[RSL*01]

[KET+01]

[IMY*00]

[0SY*08]

[ABB+01]

0000,000,0000,000,000,000,000,00
000000000000 00000000000,” 20020000
00000000000000000000, pp. 19-20, 2002.

0000,0000,0000,0000,00000,000000
00000000000 0000000000000,, 00000
0030 AI0O0O00 MYCOM2002, 2002

ooogo,boo0,0b0ob0,“cbobo0oguoobobooooooon
O0000ooO0o0obo,00b0O00bbO00obbO0o0bOOg, NAIST-
ISMT0051065, 2000.

M. Rosenthal, A. State, J. Lee, G. Hirota, J. Ackerman, K. Keller, E.
D. Pisano, M. Jiroutek, K. Muller and H. Fuchs, “Augmented Reality
Guidance for Needle Biopsies: A Randomized, Controlled Trial in
Phantoms,” Proc. Medical Image Computing and Computer-Assisted
Intervention, pp. 240-248, 2001.

M. Kanbara, H. Fujii, H. Takemura and N. Yokoya, “Whack Them
Out! - A Whack-a-Mole Game Using Video See-through MR,” Proc.
2nd Int. Symp. on Mixed Reality, pp. 198, 2001.

S. Julier, M. Lanzagorta, Y. Baillot, L. Rosenblum, S. Feiner, T.
Holler, and S. Sestito, “Information Filtering for Mobile Augmented
Reality,” Proc. IEEE/ACM 1st Int. Symp. on Augmented Reality,
pp- 3-11, 2000.

T. Ohshima, K. Satoh, H. Yamamoto, and H. Tamura, “AR Hockey:
A Case Study of Collaborative Augmented Reality,” Proc. Int. Conf.
Pattern Recognition, Vol. 2, pp. 1226-1229, 1998.

R. Azuma, Y. Baillot, R. Behringer, S. Feiner, S. Juriet, and B.
Maclntyre, “Recent advances in augmented reality,” IEEE Computer

Graphics and Applications, Vol. 21, No. 6, pp. 34-47, 2001.

90



(oo 93]

[MK94]

[FMS93]

[TKY03]

(00 07]

[GDO1]

[DK02]

(00 01]

[SHC+96]

0000,0000,“00000,,00000000000, Vol. 52,
No. 3, pp. 266-272, 1998.

P. Milgram and F. Kishino, “A taxonomy of mixed reality visual
display,” IFICE Trans. Inf. and Syst. , Vol.LE77-D, No. 12, pp. 1321-
1329, 1994.

S. Feiner, B. MaclIntyre, and D. Seligmann, “Knowledge-based aug-
mented reality,” Communications of the ACM, Vol. 36, No. 7, pp. 52-
62, 1993.

R. Tenmoku, M. Kanbara, and N. Yokoya, “A wearable augmented
reality system using an IrDA device and a passometer,” Proc. SPIE

Electronic Imaging, Vol. 5006, pp. 478-486, 2003.

0000,0000,0000,0000,000000000000
000000000000000000007?, 00000000 O
00000, MVE2007-44, pp. 43-48, 2007.

T. Gleue, and P. Daehne, “Design and Implementation of a Mo-
bile Device for Outdoor Augmented Reality in the ARCHEOGUIDE
Project,” Proc. VAST’ 01, pp. 28-30, 2001.

P. Daehne, J. Karigiannis, “ARCHEOGUIDE: System Architectureof
a Mobile Outdoor Augmented Reality System,” Proc. 1st Int. Symp.
on Mized and Augmented Reality, pp. 263-264, 2002.

0000,0000,0000,0000,0000, “VizWear: OO
O0000000000000000000000000000000
00000, 000000000000000 2001, pp. 47-52, 2001.

A. State, G. Horita, D. Chen, W. Garrett, and M. Livingston, “Supe-
rior Augmented Reality Registration by Integrating Landmark Track-

91



[PJST96]

[INKY05]

[FMH*+97]

[TDP*98|

[PB02]

(00 03]

[TKY03]

ing and Magnetic Tracking,” Proc. SIGGRAPH’96, pp. 429-438,
1996.

H. Petrie, V. Johnson, T. Strothotte, A. Raab, S. Fritz, and R. Michel,
“MoBIC: Designing a Travel Aid for Blind and Elderly People,” Jour.
of Navigation, Vol. 49, No. 1, pp. 44-52, 1996.

Y. Nakazato, M. Kanbara, and N. Yokoya, “Wearable augmented
reality system using invisible visual markers and an IR camera,” Proc.

IEEE Int. Symp. on Wearable Computers, pp. 198-199, 2005.

S. Feiner, B. Maclntyre, T. Hollerer, and T. Webster, “A Touring
Machine: Prototyping 3D Mobile Augmented Reality Systems for
Exploring the Urban environment,” Proc. Int. Symp. on Wearable

Computers, pp. 208-217, 1997.

B. H. Thomas, V. Demczuk, W. Piekarski, D. Hepworth, and B.
Gunther, “A Wearable Computer System With Augmented Reality

7

to Support Terrestrial Navigation,” Proc. Int. Symp. on Wearable

Computers, pp. 168-171, 1998.

W. Piekarski, and B. Thomas, “Bread Crumbs: A Technique for Mod-
elling Large Outdoor Ground Features,” Proc. Int. Symp. on Mized
and Augmented Reality, pp. 269-170, 2002.

ooob,b0bo,“c0bo0bobobuobooobobobnon
oooooobooboboooobooybobobooobo booo
00O, PRMU2002-180, pp. 67-72, 2003.

R. Tenmoku, M. Kanbara, and N. Yokoya, “A Wearable Augmented
Reality System for Navigation Using Positioning Infrastructures and
a Pedometer,” Proc. IEEE and ACM Int. Symp. on Mized Augmented
Reality(ISMAR 03), pp. 344-345, 2003.

92



[GFO3]

(00 06]

(00 06]

[PT03]

[BETO1]

[AF03]

[ZS05]

(00 05]

S. Guven, and S. Feiner, “Authoring 3D Hypermedia for Wearable
Augmeted and Virtual reality,” Proc. Int. Symp. on Wearable Com-
puters, pp. 118-126, 2003.

ooob,0b0go,booo, 000D, “cobobobooboobog
oooooobooboboooooy0oboboooo ooooo
O, MVE2005-56, 2006.

opoog, oobobo,bo000, ooob, ‘oobboooooboog
OO0 AROOOOOOOCOOO, OO0oO0O0o0o0ob0 obooboo,
PRMU2006-194, 2007.

W. Piekarski and B. H. Thomas, “An Object-Oriented Software Ar-
chitecture for 3D Mixed Reality Applications,” Proc. IEEE and ACM
Int. Symp. on Mized Augmented Reality(ISMAR 03), pp. 247-256,
2003.

B. Bell, S. Feiner and T. Holler, “View Management for Virtual and
Augmented Reality,” ACM Symp. on User Interface Software and
Technology (UIST 2001), pp. 101-110, 2001.

R. Azuma and C. Furmanski, “Evaluating Label Placement for Aug-
mented Reality View Management,” Proc. 2nd Int. Symp. on Mized
and Augmented Reality (ISMAR 2003), pp. 66-75, 2003.

F. Zhang and H. Sun, “Dynamic Labeling Management in Virtual and
Augmented Environments,” 9th International Conference on Com-
puter Aided Design and Computer Graphics(CAD/CG 2005), pp. 397-
402, 2005.

0000,0000,0000,“0000000000000000
00000000000000000000000,” 0000000
0000000000, Vol. 10, No. 3, pp. 305-312, 2005.

93



(00 05

[LT04]

[SNS*08]

[TOK*07]

[MYNO7]

0000,0000,000,0000,¢“00000000000
000000000000000,” 00000000000000
000, Vol. 10, No. 3, pp. 343-352, 2005.

A. Leykin and M. Tuceryan, “Automatic determination of text read-
ability over textured backgrounds for augmented reality systems,”
Proc. 3rd Int. Symp. on Mized and Augmented Reality, pp. 224-230,
2004.

F. Shibata, H. Nakamoto, R. Sasaki, A. Kimura and H. Tamura, “A
View Management Method for Mobile Mixed Reality Systems,” Proc.
14th Eurographics Symp. on Virtual Environments (EGVE2008),
pp. 17-24, 2008.

D. Takada, T. Ogawa, K. Kiyokawa and H. Takemura, “Develop-
ment of a Software Framework for a Networked Wearable Augmented

2

Reality System,” The First International Conference on Ubiquitous

Information Management and Communication, pp. 206-215, 2007.

J. Mooser, S. You and U. Neumann, “Real-Time Object Tracking for
Augmented Reality Combining Graph Cuts and Optical Flow,” sizth
IEEE and ACM International Symposium on Mized and Augmented
Reality (ISMAR 2007), pp. 145-152, 2007.

94



Ooon

Jogog

1.

00 00,00 00,00 00,“00000000000000000
0000 PPOOOOOCOOOOOOOOCOOOOOOOOOOO”, 00
000000000000000, Vol. 13, No. 2, pp. 171-181, 2008. (O 3
oooo)

Jogog

1.

00 0O0,0000,0000,000000000000000000
0000000 P2POOCOOOOOOOOOOOO?, 000000000
00 (FIT) 0000000000, Vol. 5, pp. 283-286, Aug. 2006. (0 30
ooo)

oood

1.

Koji Makita, Masayuki Kanbara, and Naokazu Yokoya, “Shared database
of annotation information for wearable augmented reality system”, Proc.

SPIE Electronic Imaging, Vol. 5291, pp. 464-471,2004. (0 20000)

Koji Makita, Masayuki Kanbara, and Naokazu Yokoya, “Shared annotation
database for networked wearable augmented reality system”, Proc. 5th
Pacific Rim Conf. on Multimedia, Vol. 3, pp. 499-507, 2004. (O 20O
00)

Koji Makita, Masayuki Kanbara, and Naokazu Yokoya, “Personal informa-
tion annotation on wearable computer users with hybrid peer-to-peer com-
munication”, Proc. 16th Int. Conf. on Artificial Reality and Telexistence
(ICAT 2006), pp. 217-227,2006. (0 30 000)

95



Koji Makita, Masayuki Kanbara, and Naokazu Yokoya, “Visible portion
estimation of moving target objects for networked wearable augmented real-
ity”, Proc. 14th Eurographics Symp. on Virtual Environments (EGVE2008)
- Posters -, pp. 1-4,2008. (0 40000)

ooooobobood

1.

0o00,0000,0000,0000,00000,0000,0000,
“00020 PRMUOOOCOOOODOOOCOOOOOOOOOOOOOOOO
0000000000000000007, 00000000 000000,
PRMU2002-168 , 2002.

0000,0000,0000,“00000000000000000
000000000000000007,000000000000000
0000, Vol. 5, No.4, pp. 37-42, 2003. (0 20000)

0o00,0000,0000,0000,0000,000000000
00000000000000000000/0000007, 000000
0000000000 00O0DICOMOOOODOOODOO, Vol. 2006,
No.6, pp. 957-960, 2006.

0000,0000,0000,“000000AROO0OO0O000O00 P2P
00000000000007, 00000000 000000, MVE2006-
58 ,2006. (0 30000)

0000,0000,0000,0000,“000000000000 AR
O000000000”, 00000000 000000, PRMU2006-194
, 2007.

OoO00O,0000,0000,“c0000C0AROODOOOOOOOO
ooboobooboboobooobooooooooboobo,ooooooog
000000, MVE2007-51,2007. (0 40000)

96



7.

0000,0000,0000,000000 ARDO0OO0OOCOOCOCOOO0O
0000000000000000007, 00000000000000
0000000000000000 0000, Vol. 14, No. CS-1, pp. 25-30
,2009. (0 40000)

godd

1.

oooo,0cooo,00ogo,“obdb0oboboooobooboooobo
Ooooooobobobogooor 200300000 0b0oboboooon
000, No. A-16-4,2003. (0 20000)

oooo,0odbo,0odb,“cboboobuoobuoobuooboobo
O000000000ooOo0oooooOo»,0ooooooooog (FIT) O
000000, Vol. 3, K-082,2003. (0 20000)

0000,0000,0000,0000,““0000000000000
0007, 04000000000000000000000 (S12003), Vol.
3, pp. 1060-1061, 2003. (0 20000)

0000,0000,0000,4000000P2P00000000000O
0000000007,206000000000000000000, No. A-
16-3,2006. (0 30000)

0000,0000,0000,0000,“00000000000000
AROODO0OO0OOOO0OO0”, 00000000000 (FIT)000000
0, Vol. 3, pp. 429-430, 2006

000O0,0000,0000,“100000000000000000
0000000000000000000000007, 00000000
200700000 0000000000000 00000000000,
No. ISS-P-117, 2007. (0 40000)

97



7.

0d

oooo,0cooo,0o0og,“gbobgbobobooooboooooDo
Oobobooooooooooobooobobob,obooooooog
0000012000000, pp. 552-555,2007. (0 40000)

ooooO,0000,0000,“ 00000 AROOODOODOOOOO
Oobooboobobooooobooooooooo,oboboooooog
0000013000000, pp. 11-14,2008. (0 40000)

Loboobboo,buoobobuobobboboboobobebbboon

goobooood

ooooogad

1.

“O000bbO0oobobooobobobobOobbobo0oobOoOoOon”, 00 NET-
WORK, 20020 120 220.

‘OOob00ooooooor,ooogoog,2007h 120 30.

‘O0b0o0obo0bobobOo0obobOobOobDOoo4b0obUobnoboOon
OO00oOooopoOoboobooooono”, Robot Watch, 20080 60 190 .

godd

1.

ooob: “00boboboooooboboboo,goboobobobog
gbobobouoooobbobuooooobb,o01sgedsgun

98



