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Global Economic Crisis - fEfMitE~ -
(1) Impact on Technology

Modern
(Computer Technology)

economic crisis (£5/ B EB#E) !

Post Modern R
2008

(2) Impact on Social Regime - @& FELHEHRTEDRIE -

« Communism — Beginning of the end with the fall of Berlin Wall in 1989.

« Capitalism — Failure of Market based principles bring global economic crisis in 2008.

With the failure of both these systems, the time has come to think about
a new paradigm to sustain the global harmony and peace.

The new system is the Symbiotic System for the post modern ubiquitous period.
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lntegration of Real & Virtual Space (Second Life) J

<Second Life>

Second Life, abbreviated as SL is an Internet-based virtual world video game launched on June 23, 2003, developed by

Linden Research, Inc.

Came to International attention via mainstream news media in late 2006 and early 2007.

with each other through motional avatars.

At the end of March 2008, approximately 13 million accounts were registered.

particular moment.

development of online sites with user generated contents.

SL is a free downloadable client program called the Second Life Viewer enables its users, called Residents to interact

In January 2008, residents spent 28,274,505 hours there. So on average about 38,000 residents were logged on at any

In 2008 Second Life was honored at the 59t Annual Technology and Engineering Emmy Awards for advancing the

Copyright © 2009 by Norio Shiratori. All Rights Reserved. 3
<System Configuration for Experiment>
Video Server
<VirtualWorld>
Internet
Yamaguchi Prei
Shimonoseki
Yamagata Pref.

lidemachi

34
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35
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<OQutline of Demonstration>

(a) Niseko (Hokkaido) — G-8 Summit was held from July 7-9, 2008

36
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Tohoku University - Yamagata University

| Research Center |

37
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O IITG K
YAMAGATA UNIVERSITY

Tohoku Univ. & Yamagata Univ.
esearch Project on Integration of Real-Space

and Virtual-Space

Collaborative Project of Broadcasting
and Telecommunications with HBC and HMC
supported by lide Town of Yamagata,

Regional ICT Project Association of Iide Town,
and lide MESAMIES Rural Town Association

In Niseko 3 SIM, Research Center of Integration of Broadcasting
and Telecommunications

In Yamagata SIM , Research Institute of Integration of Real-Space
and Virtual-Space

July 7-9, 2008, during Lake Toyako Summit

38

Copyright © 2009 by Norio Shiratori. All Rights Reserved.

19



Advanced Informatics and Communications 2009

Research Center Yamagata SIM
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Live broadcating from HBC to Second Life
40
Copyright © 2009 by Norio Shiratori. All Rights Reserved.

20



Advanced Informatics and Communications 2009

WL RHRERMATRELUVUEZ/IMNEBEBRENDDBIEADEY B A
DR OIS ER(E (RIL KXY —/\#H) Niseko 3 SIM

‘L_‘\

wEm e lz}\.'r.ﬂ.‘ruﬂ-.ln'rux A
o O P &-Dmi‘]

41
Copyright © 2009 by Norio Shiratori. All Rights Reserved.

= = #EF ==

2 00 BLE(THE) TR 1 OB GRERE) _—

g
3.

DSHGSE -~ | :
B AR B RV
SNSRI U

glEsegis.
%é~§§§b§§
BoLREEY
i
s oA
R
58825 LR TR RYEY 75 EHE
e skl 2;
v E S 7 EES
iatd o 1t i
42
Cop

21



Advanced Informatics and Communications 2009

w5
%

iz R

;5;:5 b JEA A = == T
;:‘ET% =5 Fﬁ 2008EWR0F) 7 A8 E (KIED)
2E 0 1~

s #OZ T

:g“@? | T ﬁ%?%?g%?"ﬁ:f%ml
2z = . L ¥S 3 BREE g
5= ki fz&%‘;%m&ﬁi!g%%@ﬁ%
2 S vV R LRSS R R
- e -‘@m]f:%bg ‘ﬂr}ﬁllqgl}ﬂ
% : S SEE g A
:7 = EHE R ST LY
Zz B ZaMMEHEE @RS T A
i3 5 B TriMkgagrel i T
%52 3 TP NREERNNREL 5 T
g =

= :

£2 ;

)

-

3. ) — gttt
3.1 KHEDOE®

n RIBAF(BENHEICHILT HC020HFHE) DRI i F
B7 R A1)

n BIUEHEDIRE:
2020 £ TIZIIXXE L T25% D CO2EH E 4 HI3K 1

n KBMRDOBH(RVET—ODT ) —1E):
FYRT =DV AT L2 KDIIRBEAR OHIBA B T THRE
BAyb D —0EHEIL—LD—OMRRFET S

m RAVb:
J|EEDRZ251E. |BEKEIB DO BEE, TRIILF—FRYL—D
BA

1] ENTRIIRLEF—OERAD BB T HARINHIE, by T 52+ —H%E 22000F4 ALEMDIL—T 2 T #ER 1Y
FUUHEBMBMENTz, Ffz BILEHEICEYCO2HIH25% B ENE S Shiz 44
Copyright © 2009 by Norio Shiratori. All Rights Reserved.

22



Advanced Informatics and Communications 2009

32 J)—AbDIFIK

n ERSN T IREBEARHIBORYEHH R E—R1]1~[5]

m IR EROHBITEDT ) — k11~
AT LEFEDOBAEHIELOMEEIRELIBENTLNS

s HOPOEHMNMELN
BERORASIE. BEKHIBO HEEGENBE

[1]BAES (#)TREAL IT COOL PROJECT]

RITV—2ERIEHITAS I

BIAILER (EEXK) "SH#EEI LU PDRT D1 — U T HEEIZ R B EFHE D DI
[4]JACPI(Advanced Configuration and Power Interface)

[BIIETF (Internet Engineering Task Force) 6lowpan (IPv6 over Low power WPAN) WG

45
Copyright © 2009 by Norio Shiratori. All Rights Reserved.
==
3.3 BEHDEELEEL
K EEEL D EH
(1 REATHRBOERLON B)YRYFIT—VHERD
BELT+2
--I _f:j_/—f ~  — ?
N EY, @asmcmcgbhon ' 7
| 1 T
& & mRON! o
TEON!
SEEEELOT Y— A
shEY, BEVLDEFE: -
VAV = MAF N
EhiE
46
Copyright © 2009 by Norio Shiratori. All Rights Reserved.

23



Advanced Informatics and Communications 2009

34 fRRDAE

(1): BEAD RZBILTYRTLEKRDOREET (BENHEERKR)
R
>>EEENNRNGTENERFEEZRE
o MEKDHIRISBELIER (RZHIEOHR)
O EFMSNTLDHBORE (BAHE) KR
BAHBORRFIAE IO ERE)

(2): 2D =0 2KDERKZEBHIICHIRT LA

FURT—OEBOEELIZEST
IR A R AEIE

47

Copyright © 2009 by Norio Shiratori. All Rights Reserved.

35 EEXD R ZSILEEELHIB D B ENME

m BMEKDRZ51E:

DIRBER(EHEE CO2HEE) DIEHRET S 7R ETET
>>E0 EERENSRICED-EHFEREIZKSHEIE

n BEGIRESRHIBGE
o MEE KR D 2 # - I - TR
>> B IRB A FTHIE O B B0 #7581
>>EELRRYNI—IEEDOLEBAATRYNT—I2ED
4 EX % 1) 5k

48

Copyright © 2009 by Norio Shiratori. All Rights Reserved.

24



Advanced Informatics and Communications 2009

36 EMEADREZHIb. EEKBIRD BEEICEITFTT

B RYNT—OORTFLERIZEITS
|EDREZ51E, BEKEHIBD EFHEDRAUE
0 L RT LOWEREIRE] a
o B EOREE R
o EEREOERKER X 1L
0 AFIZEBEERDHIR
0 Y RT LLEOEKES
0 BEIMICY AT LS HOEAKESR

J)— BRRYED—OBEBIL—LT—H

[1IFIERFES (BRI K) ,"BER YT —IRE(ICE TR VT — OB RIERO S RLIEIZBET HH%E"
49

Copyright © 2009 by Norio Shiratori. All Rights Reserved.

3.7 J'1)—>Koban:# i —isfryrI—sEEIL—LT—5

s BEY:
TR —HE KD EEET R Z 5Ll EEXZ BEIRIIZHIR

m ERFE:
HaBEFELI=AU SRy T T2 TR (Net Skate
Koban)IZ, XD IR &M AHAHET S

1.\|EKDRZ 518

2 mEKHIR O B8k mmp | 7')—2/Koban
3. THLE—HR)—DEA DIHFREFE

50

Copyright © 2009 by Norio Shiratori. All Rights Reserved.

25



Advanced Informatics and Communications 2009

3.8 4'1)—>KobanM&E Rk

/” """ /J'1)—> Koban
oo 7%
Net Skate Koban ARIAE TRH
{ F5 74 v o5 ] ﬁﬁiﬁ“'ﬁ"
: J + 1. |EKD A % 51k
[ wraVFOHE 2. SEKBIHOD = Bk
— BEE - 3. IRNF—HRY S—nEA

7

Copyright © 2009 by Norio Shiratori. All Rights Reserved. 51
3.8 7J'')—_KobanMDHHE
/ 77'1)—>Koban \
AU THASE

QL = n0ns O szommcovor |

Net Skate Koban L

®E-86 | WAARE

o s S AT LDCO2
- - HEH B D E 8 - il
FRFEHF snNe | - O e

& J k = (=& BB D) J

Copyright © 2009 by Norio Shiratori. All Rights Reserved.

26



Advanced Informatics and Communications 2009

3.10 7'')—>KobanMDIRix

7J'1)—>Koban ®75- B0 ENARE

AAYF1

. I =3 I 1
LR~ (24p5Ra5%1) ?msﬁie o
[ ® s
[ y) AAYF2 RAAYF3 <77

(4msMiE > >MiEasER)  (FHENGER)
H—\1 ”_X?j%i_ 35 _ga

PC2
(24e5ra%:18) B2 pC1 (B )

(2485 ME%:18) (HrigEra )

1. RA5k: BEEODERICELTRYMI—VIZEHSN TOSHMBORBEAH
(BHHE) ICEAT 2R EE7ILEA LTIE - FiT- A RIERTR

2. g@8it: BHOFAREZSHL. #EDBROON/OFFHEZE B BHIZITL
MEVTHBR B HEHIR

53

Copyright © 2009 by Norio Shiratori. All Rights Reserved.

3.11 '1)—>KobanM X3k EE

_ L) BmaRE
 BEEFIE=RULY IR | 2) BEaETIEE
3) WA T i

. . 1) BEBO OB
= RERATEE R 2) WEOD I

o 1) ITRILF—R)—EF KA
B TRILFX—RYS—EEBHERE | 2) TRILE—RYS—E-9iTHeaE
3) IRILF—R)—HlfEHHEE

54

Copyright © 2009 by Norio Shiratori. All Rights Reserved.

27



Advanced Informatics and Communications 2009

312 REBARIE=4) ) (1A

n RYRT—OICERSNTOSHBEREL. TOHEEENICET 1ER

ZUNELER
n BRI TOAHBOER. EX-IERARCEDORBRNE. FIAEM
' J:O—C/\*'E

3) RIEEWERT 570
T ERIOSTSTITHEA

£%-B EHHEE

TEZRY2Y I¥EE
1) RIEARES IHEE

2) ARSI Ex E—
3) BBEMIAE I mEERE =
1275
A IF5(EEAP) ¢
=
E g A2 TSRAYF)
) BEAHEREE=SYLY
BRBAS(PC) D TR T ORBE ST
55

Copyright © 2009 by Norio Shiratori. All Rights Reserved.

3.13 IRIEERTEIE | HeE

n REAFEZSUTHEETRAIRIELEFIARRICRED
SHkAR D E iRz H1H

1) BRIDOFEICHELMEL
£ |88k E
1) BBEON IS ErEEESEL | ?}fﬁﬁ%ﬁﬁﬁw-*ﬁﬂﬂb
2) BEO I
<@EmMH> ] <*Em>
=
Ry
) 7
-F o0 N
ot [ | BESEORRE S

= miTRmy | (SRR
dﬂ—ﬁ
\((«D)
g <xem>

<KHEA>

FIE T AT REH SR

Copyright © 2009 by Norio Shiratori. All Rights Reserved.

28



Advanced Informatics and Communications 2009

314 TARI)LX—7R)—EERERE

n DRATLDIEFIAREFREATOEE (TRILF—FR)I—)
EEE

1) IRLF—R)S—FEEHEE

2) IRILX—RYS—E1E - D HTiRE

3) IRILF—RY—HlEHEEE

FIE AT AER SR
_—

s | s <*Efﬁ> 3) TRLF—RYS—D
>>flE Ik . JL—ILIZE DN THED
= AL ATRERE 2R BEPREZEHI<HEH
_‘ > > b 7] R

)

=t ff

E 2) B OBERRDE -4
<FHEA> 57

ERAT
> > AHIEL

RIRAREZS T HEED

3.15 IRIFE R EHR IHEE

n ZAVF Y=\ IEKRGEEDHBOERFERZINET D

U —HEEE
1) BBRZLORBARMENE B [ 2) EHPOMBOEEEHEEH ]
2) EGTOBBROEEENEZES

A

<EERAH> .f<5E{ﬁFFI>

<kgm>
(= |

[<BERF> ©T——

51— Koban< G >
<EBRE> S

r 2&)@ <> [_]C%@p' ~

<@RAH> E E [ 1) BBCLOBEEHENE-BH
: L <k@m>
<@m&H> <kHEA>

Copyright © 2009 by Norio Shiratori. All Rights Reserved.

58

29



Advanced Informatics and Communications 2009

RIRAREZS T HEED

3.16 IRIEAETR AT IHEEE

n NELEEBROBENICETHFEREAVTHRRRZE S
n BRERKE. A>T REATORAREEH

[ FABMICH->TREARONREFTH ]

A075(H—1\)

<5H§FFI>

crm>

A g

HEBR(PC) E -~ . [ESAR MR I S HIERIRER R E
' L <EkER> BALTRARKROWRESH
E(PC) <kEHERA> s

Copyright © 2009 by Norio Shiratori. All Rights Reserved.

RIRAREZS T HEED

3.17 IRIEARaIfR1b 18ERE
m [TIBBEEDREREZ. 924 48—TJx—REAT

HHREEAENRE-RT
n SHEBNHIBA BT =ERHEF B0 RE N ATEEIS

%_ <AEA> :*ﬁm> C,I%rﬁﬁﬁ&‘ﬁb“av\ﬁ_;
-

——J ~ - BRIDTSTTHA

*% 81 BENHEER
j/‘f'i Na 22 e
g oo
kgaie e MsaEE

i 1275
FxmnzrEc) =

% (PC) k /

Copyright © 2009 by Norio Shiratori. All Rights Reserved.

60

30



Advanced Informatics and Communications 2009

EEROLEFZOBN
41 FHLEFRBOFFEERR

T RRKLEBF vV AR
—

A8 EREEEE S ARE GRS SERATE SRR

EEROLEFZOBN
41 BRUNBARBUSOAFEERS

AIST 50 AER SR BHHIEE
MR E R AR - L3RS BHEOBM O

T LT, IMAAESSHRERG)
HOETOT, SFEIE, SR - fEd

1 TORHRITH LT
£, et A

RS

sk, REMNFSAEEE,

62

Copyright © 2009 by Norio Shiratori. All Rights Reserved.

31



Advanced Informatics and Communications 2009

42 ASENRN

63
Copyright © 2009 by Norio Shiratori. All

32



Advanced Informatics and Communications 2009

®]ERY NDO—o7J 0O EFIA
UZEB HisseiE #EE(CRIT D3R

TRk
RERFRFREARERLAER
FiTkEZFRITR A
2009.11.12

p BRI RYET—D CE—LaUR
& INRUEAR/ — KT Ry Y o CBEwY
*‘ﬂ;}'?-’?i—’fﬁﬁ’é‘ eSS = CREEY
o /ERmAEEE 2 '

-H-_/ \I-T QELL:#—
kRO

* ILASIRIEE= ’5“J/’7 7f§
EMER RSY, R—
Eyr

ARVMER D= /—RIZfiL
ERBRERETOLENHD

=

GPSZHATAZLIZIENTIEFER L
LAY, ORNETHREMTIE AL

BEE=4)LY X274 ENAVTTVA
—

33



Advanced Informatics and Communications 2009

RE= (2/2)
B—

. . . _Anchor/—
P O—HSAE—a il T v»ﬂﬁ |,
. kiﬁ*ﬁ{‘;*vh?—b(:j‘sb\ -

T/—FDEEZEHRTET /
v35-X00) -/?( ; d=d,+d
& ‘D70 Anchor/—FR (L& F e

BERE/—F)EFALTE

I
o
£/ —REBIT B o | °
® Anchor/—RI[Z* 9 HFRAN ‘ o
/—FDEIEMNEERIZZ L
@ TINFRYTFHIET/—K sl Distamee 2
el D BE B 2o 3 4L , — ; P
& SBIEE (BRBEODHERE) &R (fi — 7 estimtion )
BEDHE)MhoEREIND : : :
S e:tillnation -
S A R e ? |
— 3 ~ ~ 4
BFoOO—hS51ME—> 3 >l
B
! @ Anchor/—F O x&1/— K
P DV-Hop(D. Nicolescu et =~ [ === P
al., IEEE Globecom, j o
2001) (epoyg) O
* BRIEIDDT7UH—/—F B &7
[CEDVWTRyTHT=1D
BEEET
P MDS-MAP (Y. Zhang, o
ACM Mobihoc, 2003)
¢ Ry TEBICHLTE R
RERRE(MDS) %@ H O

» ROULA (T. Takenaka et
al., IPSJ Journal, 2007)

¢ E-ARERDS/—FDAL
?Faﬁﬁé*llﬁﬁbfﬁﬂmﬂ’l

~ 7p+50+50
(»/EIH_L

=17(m)
4+3+3
\ (x, - )2_()’/4_)/)2 =1y
\()CB—X) (=) =1,
NG =)= (e —») =1 DV'HOpO)@]{’E{@“

34



Advanced Informatics and Communications 2009

— A\ -~ ~ Y4 Vi
BEFEOO—hHS51E—> 3 >FiiDiFE
T
DV-Hop (2001) Anchor-based Connectivity SERE A (ELY) © (/hELY)
SDP (2001) Anchor-based  Connectivity EhH O A(KELY)
AHLOS (2001)  Anchor-based TOA SRREY Q@ (RLY) O
GPS-free Anchor—free TOA/TDOA/A 5 ERE @] A
(2001) OA
AFL (2003) Anchor—free Connectivity/ 4 &xH! O (@)
Ranging
MDS-MAP Anchor—free Connectivity/  SEd/580E! © A
(2003) Ranging
ROULA (2007) Anchor-free Connectivity N1 Eitl © A
BEOO—hS/E—a HiffIZIdL—F
7D ERAHY, WSNOF|FELF1)AI12E
LT-B—hA35/4E—2a>FENFELTLK
4

O—hSAtE—>3 > K0TDRE (1/2)

T
» O—HSAE— 3 FER
[CHELER BEE BT Lok 300t
& 3B EE - ST B A R DV-Hop ~ MDS
® RSSI (Received Signal Strength), TOA TDOA Centroid ROULA

TOA (Time-of-Arrival), Connectivity
Connectivity

® =;Uifl=, DV-Hop, MDS .
7 BkyHRybD—HE 1

== VEV Bluetooth IEEE 802.15.4/4a IEEE 802.11
Zigbee YW FAVEWSN (Mica,NEC,Sun)

TOA

RSSI (IEEE 802.15.4a)

¢ TP TSN T =T EA BES - Bl 7 Kok ook T—2
® Bluetooth, Zigbee, WSN DA B DHEIZE->TO—HS5A

1. Y—iavnER

35



Advanced Informatics and Communications 2009

O—hSAtE—>3 > R0TDRE (2/2)

T
| B 3] |
EErvb7—oT
RSN DB EZ
[TE AR
NWK1 WK | . 187}y y RS (IEEE 802.15.4/4a,
P IEEE 802.11, Bluetooth)
- RTERIEE - RIAI IR (RSS], TOA)
RE - ILF AR B (Mica, NEC, Sun)

EERRDEIERIZE

® SEEEE AT 5/ —FEREL, EREOENE
Bl —h O B RS R AT T 3

KiERY FDO—o70 NV EFIAUEHERTAEHEDIRE
e
> HEEEAEHT RSO-Zigbee (802.15.4) #&#—<  sunSpot (802.15.4)

* RiEFUNT— (EEE E _____ E@ ﬁ

802.15.4, IEEE 802.15.4a,
IEEE 802.11, Y JLFAUH) P
THERSNAHMEEREE ;
EICFATRREIZT S

* FERYRT—)THLNIAL
E@*ﬁ%ﬁﬁﬂ—/ \ZE :
" "

* B3RO F/—FET
[CEERRZEELIRIEL, [RiR

ZR—L, iaShi-fuE
BEIREEE

NETHEATEGL

EERYED—OTO

HEMBEREEEHEAIC
FATEEET S

EHEY—/1

NA|+|NB|_|NAmNB|

36



Advanced Informatics and Communications 2009

= = N 2
HE T AIEHEEDTRN
= s
Bl
= /L
P HHEMSEMEH T e O—h54 a5
= S t—Paui ¥—ave .. —>33
E D FIE |
1. BfFEOO—AS g NWK 1 NWK2 NWK3
\~_~ ~ : ¥ \
[’Eio_g E*:EEZE ; BRI
ExmE E
0 MEBEEEIE |§ B RO IR
L, EEDES |8 =
" HEMTAEHTE
EREL Hip |8 —
HAEFED - APADNIRYLYT
3. 7I)r—3y (3
~BEERE 3 FARTLA
El 7 ARVMRR FEH—Say  FSvEkLY
—lGL A

HERFTUEHEDF RS (1/2)

T
» EERVLT—UTOO—HT | A | i h
1E—arFEDER
¢ BIEEA R RSS (Received Signal
Strength), TOA (Time of
Arrival)
¢ AlRIA:
MDS(Multidimensional scaling)%
AT AHIEEETE

masomeE |  |vosomETAdURL | | E@soNd

BT | 3. FEEH# |
A B G 1. BBEEATEI R
¢ _ T
A 0 4 3 D(Z)":{dz{k"}} 5 SO, -06 15
4 0 5 28 04
8 EC 4. BRI [>
c 3 5 o 1. o V2 21 10
Bi:__JiDi Ji Xi:UiA. 1
2 ’ J =1 -=11"
L 9

37



Advanced Informatics and Communications 2009

HERFTUEHEHEDFHES (2/2)

» RN 5CORE [RAoumER] |muar] | |EROMB|
EEOHE e O
¢ Brybo_sTEonLH ©C0gq

o
B A O\ o %o
iﬁ@ﬁxmﬂ ﬁAm 0® o g ®
b E 0y ®
. ([0 e
X e 0
Bre s O .O O O

Iilizs n%525 20

ERAAOAN | [ FASSRTROFATYRL | | EEFHOEHS

X Y 1 mmom | |3 mmasosn | z
Xy X y X y
06 15 06 25 A=X"Y T = MIL" -06 1.5

28 -04

i & “"‘EC | 4. EEFASIORY | [j> TR
2.1 3.0

25 10 A=LDMT Z=TTyi+C 30 28

10 -20

stEHS S 3L —> 3 2 (C KD ENFHER

T

> BEY

¢Sl —a VI kBIRE

AXOBEREE U [ ] iz

b SR S5 A G (S

o HE/—FH S I )

& BIfI¥5 R (RMSE) o T et Flleade ¥

RMSE—\/]]\};{(XI—X) +(Y Y’)} i o 0 ge ;zfs & &0 & & &

> ﬁﬁ*% 3 e’ P & & o ¢ & &
¢ TOABIEHEIL m Y lo- ® 1
RSSJE‘[:-EE.&HL» o £ 2 g0 &l oo & & g

TOA d=d+ N(O’O-TOA ) AN o ":ﬂfs St ‘7 & ‘049 .
RSS[1]  N(B(dBm),ck) 0 0 \ &) 7o) 55
P, = P(dBm)~10n, log,,(d/d,) /—F#:60@

[1] T. S. Rappaport, ~“Wireless Communications: Principles and Practice,” PW

38



Advanced Informatics and Communications 2009

N ~ ~
SEAL—S3CEBEROEER
~ RMSE=3.12 (m) RMSE=3.2 (m) RMSE=1.03 (m) - RMSE=3.2 (m)

Coordinates 1 (RMSE=3.12) Coordinates 2 (RMSE=3.2) Coordinates 1 (RMSE=1.03) Coordinates 2 (RMSE=3.2)
25 % —q, %’%? T a[ B BB % 5P §, ds W - 5[ S g m\i
20 \ ‘i’{ o - 20 % W 7% \%9 20Ps 8 Y% D - 20 U %u %7 % o
15 C\%)\qe B 15 4 % %\%{2 Cég 15(% %o 8 \32% - 15 4 % (35\‘?2 é
w0l % %3\3713 0% %o %% Y ops % Ah % og 10017 %o BEm o,
slog P A% ey, 5% % % A g s, % % % e 5 5/'52%}5%4%0%(
Lo ol a Grg W 0% wY 6 Po o o G s %0 g g
o’ 10 20 20 30 40 o' 10 20 20 30 40
Integrated coordinates (RMSE=5.01) Integrated coordinates (RMSE=3.67)
30
£ 20}% o Wﬂ EzoNS g, 4’4{7 5/ ég
8 % o é 8 Y, a %o g
= = 4 s 2 U~ 2 B
%moa/s FOr W % 9 %%1\% S0 % HE % %g A
é%%%;ﬁsﬂzfs%/go%? gozsg‘ﬁ%{saé&%u%ﬂg
>-0%°7’%\ /“}551\7%3 ?’9/%5 > 09 % G T e wF o %o q
0 10 20 30 40 0 10 20 30 40
X-coordinates (meters) X-coordinates (meters)

RMSE=5.01 (m) RMSE=3.67 (m)

P, =—-40(dbm) RSS,, =-70(dbm)  REGRIEHETHH
o2, = 25(cm) O =5(db) BN E L AIEE

HHE#HEFMIEHEEEREDRRICDOWNT

b O—DFME—a T B ZigbeeiR{EE 21—
& 1Ry R RS FEREIEER (RSSD) - N\ |
® L—TaT ke
& IEHTEREE

P BRI —IDERIRE
¢ RSOULAHYR)HER—F
* Sun*iSunSPOT/—F

IEEE 802.15.4% &L TL A M1t
DWSNIZE # 5 (F 7R

- RSOK—K | SunSPOT

RFEJ2—JL  Freescaledt  TI4£CC2420 N IRE T
MC13202 RECY
CRERUY
PHY/MAC IEEE 802154  IEEE 802.15.4
JERE 2.405-2.48GHz  2.40- 95Tk
2.4835GHz
ZIERE -92dBm -95dBm SunSPOT./—K

39



Advanced Informatics and Communications 2009

RSO{E/R— R TDRSSIERE

P RSOFEVER—RZAWNEL " Trsonnmy

BHET VNI —LEBE f

IEEE 802.15.4 = LV
MLME-SCAN.confirmCER
HMEYANFARELGEC &%

=3

[S11RY
A r

¢ IEEE 802.15.4(2003) MY —A oA L
— =3 —/\ '\-___:J""“':im—bmn—-sm I
A—FEREID RSOR—FDOT05S LBRELE (HEW) OEE

IR TE 10— )L (Freescalett
MC13202) DL ¥ AR EZE M
AL ET, BREE (RSSD) ZH
#AlREELT=

SunSPOT./ — R TDRSSIHYS

P SunttSunSPOTZ RL =L [
5%#—&;?7°5v|~77r—ix0)$§

@ SDK/\—3> :Release 4.0
(Blue)

@ IEEE 802.15.4|Z#£H1L

& AODVEHHR—k

¢ ngaU)‘J—ZZI—FIZ"CjD
45 L - APIAN A BE

=

getRssi0DAPIZMEUH T &
T, BHES 21— )L (Tt
CC2420) DERME (RSS) &
mEalgEE LT

40



Advanced Informatics and Communications 2009

RIRBDNR>H ) — RTORSSIHAITESEER

P EEROME
¢ BH): IEEAHTE T H-HDRSSUEHEE A EFET 5 (—H&IC
RSSIFRIBEIZIKFLTREDEASVLAELS=6H)
¢ :HBIL=T /31 X :RSO7R—F, SunSPOT
¢ I5RT B KISEEAEDERT
¢ ZEHA:-7 (dBm)
¢ £ HIZBLT1000ET D/ Y NEIE

Prof.
Watanabe Lab. Lab. Lab. EV Meeting room
w/c
U Uy, s
hﬁ Tx/Rx /ﬂ Lab
Prof. Prof. ) Prof
o Lab. oot Meeting room P

FRE AP E RIS 4R O REYER

RSSIAEREERDIER

50- 20-
x ~ ~
x
S5 g ~
% x x ~
X% ox 25
60~ I S o §
b4 ~ x
—~ -65- - X * % x 4 ~ -~ x x X ox
x « 30-
ETIB | 57 R R =
S | B ik [ R -z x x o xox
% X% H ' & x x X oxox ox ﬁ
x x x
Y & 9 35- x x x
o 75- @ o .
% - m\ x x o)
o 7 x XN x x o
2w 0 MEEER R
= 5 Vv ot e d
A X x / \/
-45 x x
,go; ﬁ , . N -~ . "
IJ,‘ 10" 10° 10"
Distance (meters) Distance (meters) I

) EE
¢ LAY RR—FIEXE B L 2B HIL TRSSIH=ZHER
@ SunSPOTIZ—EBDRA+(2.0mfHikE) TRSSID &MFEERY
=>5%, FTTRFHTERAZTEROREETL, ENOMEHTEREN
EDRENFE. 0%, 1—VICLSRRBBOBEDNFEELLTH
BT 58, ERREEHEEEHEETCESLFEERFATS

17

41



Advanced Informatics and Communications 2009

T LHLESEDRE

P ERERVNT—0TORILEFIAL-EERATEMEREDRE

* 14% AVTFRNT TV —2avDEEMND, ‘%fﬁ:i?‘i?‘ﬂ—jwff
— AU EMIMNAEFZRAR YT =9I BlHs— MR E HEE Tk
&L’C;@fﬂéhtb\(t%z
¢ BEOXRYNI—oT7OIIL O3 DD EREN
1. TFrEyI@EETOrLDOZHIE
2. HIEE EHETILIUXLOEZHMNE
3. WSNTIILFRUAYL
¢ BERBRYN T = TCERSNSMNBERIZEHET SEE/—FEERT S
C&ET, BB YN =R TOREREIZD R FAE A §EIC “9"%)
& RSSIAIEREER
® NUAMNENDHILTRSSIHEIZEBENEN LN DS

SHBDEE
¢ A—N\SYyTLEREBRYrI)—o7ORIIILOEE/—FOEREELEHS
FFEEREFEITDONT
¢ EEYTAEEELEEE/—FOREHZEMEEICDONT
¢ RSSUGIRBEH D E ZMLBEREAIZDONT
¢ ERBETOEE-FHEIZDOLT

42



Advanced Informatics and Communications 2009

BHERhEERY I\U—U%’:ﬁﬁb\f‘
FHRRED KOBET iR

FBEAY 5EFJ0—/ULARY —FBRHLS FHEDE A Kk

HREAS
RIZEAMSRIN (REM) ([T TEFIUEL. STEMI(C }

EHIEDRHOTIVIUIL (VI RDTY) ZEBE

: ;?_ﬁifz;ﬁ% }E;'I_L\ [ZNITUXLOEREFM]
BEBTZEE > | L LCRRME (B2it) | EENFILTUXLA (GA) O

@A, SERN7ILT UL -
AROEES EAFILTUX ADERRE
I> %% '
ESTES 3¢
>=alb—
0.0 3‘ = Sian| §9
% THE
D5 I RN 7V I U L% FDEJE@ T
%Héﬂ-t Fﬂﬂ%(:ﬂy D?I"H@ @i}%iﬁiﬁﬁ'ffﬁﬁi
Page 2 INFSOCO—o>3vT - K&y (FEEAKZF) 2009/11/12

43




Advanced Informatics and Communications 2009

BEEBERY b J—2 (VANET)

» VANET: vehicular ad hoc network
?ﬁ%ﬁﬁ%ﬁ%éﬁ%}%ﬁ U /zEE ] TED B i/ iR R W
lj_
H—FES—2 3> AF AR EDEH BRI
HIREEREDRER(CKDIREL
EHmH ) — RERDRY ND—DZ KR
BEA>TSICESY . ElETOFEREENAIEE

Page 3 INFSOCO—o>3vT - K& (FEEAKZF) 2009/11/12

VANET vs. MANET

» MANET: mobile ad hoc network
BENDIEES ) — R T SN TEI MR EIREES
Y NI—=U
— RSB C ADF DIERBIRIHARYS . — MPCRAER ) — RERD

- MANET VANET

AR e
BIR. STEE(CHIRSD O FF(CHIBR7A L

20 2L (10km/hELUF) =L\ (60km/h)
BH(CHMREE Eig xR

K DIEEE(CRY D — D DEGEFRNEL

» VANET T, BElOBEFHEREZEZER U
BIEZONILORFESGE

Page 4 INFSOCO—o>3vT - K&y (FEEAKZF) 2009/11/12

44



Advanced Informatics and Communications 2009

VANETD@EEZT O b JLIC DLW TDERFENE

» ¥IIE/E. MAC BT 0O hIJLMIEN T3 T 354N
(20104FtH)
Jex
IEEE 802.11p. WAVE (IEEE 1609.X)
HA

RBLZEERE UE ASV (LT £EENE) [T RC-005
(or RC-006)

» S1(3. VANET OfEFEZEEZEBUERY ND—0fE
M Eo@EJONIIL. FILWLWTUS—2 324
H—EXDEZNEE

Page 5 INFSOCO =223y - k& (FEEAF) 2009/11/12

VANET CTXEIRTEdC &

» [BERRIE
AR EDILIFDETEA > T SZAWNT (C. Tk
DEMmZEHH L TV & TR RIEHRIEEN B EE
[LEEHIDIEIRZHB I DIEH(CEA > TSR

y RIBLTEZIE
EIFBETEBIEH(C2EMBIDBEELEN /N0

» VSN (vehicular sensor network)
ZEm(IZEOT Y EIEE nIEE
FOFIEIR. ARUBHR. BEIRTR ERRA IREHRZ INE

Page 6 INFSOCO—o>3vT - K&y (FEEAKZF) 2009/11/12

45



Advanced Informatics and Communications 2009

DTN : Bt - @ity FDJ—2

» BEBR(CDIESNDTRY hND—0
ERD/ — FEICREE (Tv>3>) ZHII TSR0
RILFRY T TR — FBEN TER

» T—AYDEBCEBENHTFESNDIRY hD—0T

Store, Carry and Forward

EﬁODT—]b EBNEEFIA
« FREEEANA < (CUVVRITNUE, BBV (CHE

2 |\'j 0 (DeIayTo

T —ARlCRDELE DT EEEH

BElDHTDRY hDT—T

T—IES = TYSLE S =

TITUT—2 3> OFEELE

S
/ k B
U

[T*/j S L DBRANNE }

HikERaDIENN (Store,
carry and forward)

T —SEFTOIEHEE

Page 8 INFSOCO—o>3vT - K&y (FEEAKZF) 2009/11/12

46



Advanced Informatics and Communications 2009

T —SRCRDELEDFFEEH

EWOHTORY NI—2

5 — S8 s e

_’7U ’b’—yzl > PRI

R EEEEHE

—

DFENBE

(1) FEEEDH TOBRIDENRDNE

T —HFTOIERE

Page 9 INFSOCO—o>3vT - K& (FEEAKZF) 2009/11/12

T —SRCRDELEDFFEEEH

F—SEE EHlDHTDRY NDT—2
ENQO)=H5]

RBELZEEZIETD
IV —23>0
SFESIEIE

(2) BAIRE/RL. D, ’BEFRD
VANETDHR T CRIBEZEIEDEIR

N—RAEILDEFE(IMACT®
YIEEDT O b L ICHRTF

> T —HFTOIERE

Page 10 INFSOCO—o>3vT - K&y (FEEAKZF) 2009/11/12

47



Advanced Informatics and Communications 2009

T IERR B R

B B ] BRI XN 2R DLl E

INFSOCT—2023vT - A& (FREA 2009/11/12
#)

VANET (CEHF D RIRACE
» ESERICT — 5 ZEX S BEHFD R

Geocast

Page 12 INFSOCO—o>3vT - K&y (FEEAKZF) 2009/11/12

48



Advanced Informatics and Communications 2009

VANET (CEH1T D FIRACE
SERSEEC T — Y ZBX S BBEHFD R

Flooding
Fnidemic Jl.—=F—« >,/
FERBCRHE (BER) (=, SSHEH2ME (RpXR) TER

2009/11/12

INFSOCTO -3y - A& (BEXF)

Page 13

VANET (CH (T DIEHBLE
IR (C T — S ZEGX T DEIFDA R
Flooding
Epidemic JL—F« >

Geocast
Atz —THEEEMIBNAIE CTIBEE

;EHEEI’J (C/E IEIGDEFEODLLES |E¥E7& X

Awtz—5E5%

Page 14 INFSOCO—o>3vT - K&y (FEEAKZF) 2009/11/12

49



Advanced Informatics and Communications 2009

H—F EDOFERZIEIBIRDFIA

» VANET

Sl 20
mm) MANETD — REDEFERERBOHENES

» BREDH—FERREIEE3B600/55 (2009468) [1]
EDO7EI LN H—F ExLElE
GPS. X5k, B TORRIEZRMEEZITD

y AEN(FERZRHMEA--
Google 7' Android #& TH—FE7TUDIRMZ FE
iPhone 777 U7x ETHFIFRIEE

‘ Bt F T ORI EIBIR OB BRI RS A

[1] Ex@E, http://www.mlit.go.jp/road/ITS/j-html/vics_pdf/navi_vics.pdf

Page 15 INFSOCO =223y - k& (FEEAF) 2009/11/12
BER7A57
» Xwtz—=>

FESG (JHBIRAVIE CTHETE
FEFEANDENET W RS > Z 30

» ORIV
HE) oy & EFEIOEE (CXME
HEDRIEUE. SEOBEFERIRIBIRZ
2= UTzBABOEmOSHITH) v 55— ) LAERK
—EU BB LT MUISHIBR
HEORIFITDIAYVE—ZDFEEA < 7B aREm N
LWNIE, ZOE@CAvVEZ—HIXE

Page 16 INFSOCO—o>3vT - K&y (FEEAKZF) 2009/11/12

50



Advanced Informatics and Communications 2009

SNEAB
) BISERZFIA L. MBI Y T—hiikz bl

BENTY RSAETICAYTEZ—FE5E(IC
DS, EELRRLY (Store and Carry)

= = =

R . EEWORNR H) Oy SIS &
2 Bea H—F EDBEEN S,

ﬁ (== SERREN E Dt
St (BB T S HIER

'llllllllllllll;lll» 5—“\\J I{f/r\/it\\(:\
EMVORE [ 10 Bt (C3F D < BRWIC
Ayt —T7ZXE

»
»

i\(x\yt—ﬁﬁﬁ

Page 17 INFSOCO =223y - k& (FEEAF) 2009/11/12

AR iESHA

» SHIES » EERIT
Atz —JHEK REPTHA : 1.4kmx1.6km
Rk Ay t—>8 RERE 26/E. &= 60km/h
y HEESFE BfE751 : CSMA/CA 12Mbps
REFE AvE—Z
Flooding HX : 1.5KB
Epidemic (5%, 20%)
Geocast

» RERIRIR
RBHS =1 L—4 NETSTREAM
BfERY NDO—0>=aL—4

Page 18 INFSOCO—o>3vT - K&y (FEEAKZF) 2009/11/12

51




Advanced Informatics and Communications 2009

~v73 N 37
Awz—FESR
100 Avtz—8MEINLTE
B UVELERZHERS
B
# 60
T
/,I 0 e — E— —
Y -
2 == RFE =#-Flooding ==Epidemic 5%
K 20
==Epidemic 20% =*=Geocast
0
500 1000 1500 2000 2500 3000 3500 4000 4500 5000
VEAMRIF A wz—>%1 (fE/Em)
Page 19 INFSOCTO—2023v T - XS (BEAF) 2009/11/12

BIREAVTET—2

16000
14000 —
> 12000 —
—- -=RRFA <#-Flooding ==Epidemic 5%
I8 10000
o { ==Epidemic 20% =*=Geocast
lzﬂ'g 8000 T ——
SH
#4000 -

p
2000 - Floodingd3#53 AT
N Kl BEDEEE
500 1000 1500 2000 2500 3000 3500 4000 4500 5000
VERRIE A v T—28 (fE/Emm)
Page 20 INFSOCT—53 3w - A% (BERAS) 2009/11/12

52



Advanced Informatics and Communications 2009

FEHESEDRE
» &
FERIBEHRZ AV CEEREHRACXIZR DN E &5
H—FECERESNCBE T ERIRE®RZFA
BEFELDBEVEBEEZE T, WAV —FHEREHER

» SEDRE
KOAIBCTEMEEZZ(L T TEER
HmMEZEE (SO TAYE—2EsEztIDEBX
EEE=>Greedy. BEE=IREFE
A —IREZVIRNA—) Ny RTEUS
RFSETEE. FAEDBEDH

Page 21 INFSOCO—o>3vT - K& (FEEAKZF) 2009/11/12

VANET ZFRU\ 238 T EIE(C

ESCITTEL

INFSOCTO—2023vT - A& (FREA 2009/11/12
#)

53



Advanced Informatics and Communications 2009

(=1 211 D i 2= [V pu
STEMEH#HETFE
» SEAREERR

BHHER@EERY NDJ—TUZHNT
MHEE M (CAREFERZRE

» TETBDRITIERE(CHITEZRE

EEREW (C L DFMTEUEHERRZ
BERENHEDZETHER L FietER=

» BRAREBLEORDLRIOAR MEnELS JUw RECKR

EX R s .
SETIC(E GPSMAEH=N—TE, T
WRBEEE, SEEERLAD R
EmtY > 7 FDHERE H

SIS 7 F (3, R,
S TN TN CRERIE
Page 23 INFSOCO—o>3vT - K& (FEEAKZF) 2009/11/12

SMTBEMEHTE7ILTUX L

HEFERI=—I1 FTFEOE—I>1L 1, [s]
IDEROE—I1V% Q 5, REWH SOREMER

ERR [ FBICXE ]y Mt [s] BICER
) (C B N3
fhER DS DA v
rEZELVEE =)
! NEZEHELE %ﬁ%ﬁ
E—a>%#%4EL
EmE. EmE H
7 T DRERS TDHTED
R(CELD, HT7E BR/\orv Mg
DHEEHEE
Page 24 INFSOCT -2 3 Y : il PrHH 12

54



Advanced Informatics and Communications 2009

SITERE F TOHFIRFE]

EURRRSHTEICKMANTR
TL—FahFreeLTE

e e

WA A— FUNEATUES e
(220G 8k + S BhEERE) {FiLibR]

FILIERE L D FRITEGRE (CHTE
DAIEZ S5 BRITNIER SR

Page 25 INFSOCT—0>3vT - Xa (FERKXZF) 2009/11/12
= —
qu'ﬁﬂj?%%ﬁ
y IRIE
Ry NJ—DU2 =3 L —%4 : Qualnet
» 38E

REPUSORRAT R ZR (142m x 142m)

B B A EOEmE 2,4,...88
= 8 "It 5 FDEmZ 2.4,..108

= " EmDRE 12 m/s (50km/h)

@ @0 I ] FEIrIRRE 22m
lﬁ%# “M BEJ0 R IEEE 802.11b

T2 oo igﬁ” BRI HEEEH DR 100 m

r%h EEIL

1

1 [cce STEC—>, it
' e
Ead

118V hoRRTmRME | 02 5eC

E-—J>H+4X 100 byte
- HEEME/ Ty M X 150 byte
Page 26 INFSOCT—0>3vT - Xa (FERKXZF) 2009/11/12

55



Advanced Informatics and Communications 2009

E—O>. #EME/ Ty bDREER
- EEAELSRELRZE-O>., #EMULE/ Ty k
5

BRI, EENBBETEDL

AD THSBILIERICEIET S fof vewoikem o7

. EANOEMHEA~I6E 15| j

EURETORMAICENT, 55 | 4 |

SEANSLREE 78 [ _
14)\ oy FRETETLD

(=]

a 2 3 4 5 @& 7 8 9§

Mode ID

EEREREH S, HITEUBHTECTDREDOE—O>B LU
WEME/\TY BIRETETTLWDIENRD

Page 27 INFSOCTO -3y - A& (FRRKF) 2009/11/12

SITEHERBE (C DUV CTORERER

y FBEME > T FORREFIERDMICHED EIRE
BEREDIE (3580 10, 20, 30 [m]
AEDRE (IDEZE LA 6 [deg]

Ew ——r—
SR ] N R =] o
— 2 :::%[m T 120 - gj;m[m] — ] 3% B 5:=Sﬁ[m] e |
o0 P “ﬂ:s—mij;?@;- R |
w [ 1ol e ® 4 2| ¢ 14:18.33m)|
2 e i P s R 5 : 88 3.74m
F 40 s E‘ : g : 510 o J
H oo L E o0 L I ! 8 5|
[u] L L 0 1 1 "ﬁ- x‘ E o 1 1 1 1 1 1 1 1
0 20 40 B0 80 00120140 5 op 40 €0 SO TOUTTUTE 0 01 2 3 4 5 & F 8 9
¥_huis [m] Y—Axis [ml Number of_Cars
£ < N . HERET, HITELED
1E8ME@mTD 8BEDEM TD SRS TS B
HITEMNEHTERR HITEMEHTERR - oo
- - - B SHOREEE L TEY
Page 28 INFSOCT—2o> 3w - K&y (BERIKZ) 2009/11/12

56



Advanced Informatics and Communications 2009

— [R——— —
BFR5DT—F % 5o(C U T ENENETODIETE
» BERIDBITEMBHERERZT(C. N XHEE
HFHITED 8km/h LU DO E = HERR
® I I ' IPGdGSI‘Ilian l' = ' g 9 "Pedesirian —
ol oo —o— | &l 16.cars —a
t=4.8[s] 1=4.8[s]
8 7 81 4
= 1=0.2[s] t=4.8[s] = =02[s] &
Z 80 | - - ;;_ g0 | i ~
; mnr \\ \ b ;l:: 79 F
- R, Sp— 3 .
. kit $= .ﬂ‘..‘:._:.. -.h% oepeo .__;? | sl
mr 77 -
@ 4 0 5 2 8 5 5 G Bk B B B B &
X-Axis [m] X-Axis [m]
» R 2m U TN Z HEE R HE
Page 29 INFSOCTO—2o> 3w - K& (BEREKZF) 2009/11/12

X EHESRDIRRE
» FEH
EBEE > Z2RANWTHTEUBEDETE
AIERREDARSRE YLD 22D
EHEmNEEREERY NDO—0ZBWTHRATD
ECKRBIETEREDE L

» SEDFE
GPS :8E DR IR
R RANDZEDBHITEDHRNSBEIRIDIRRE(CH DH1T
BEOIAI)ILII>D

Page 30 INFSOCO—o>3vT - K&y (FEEAKZF) 2009/11/12

57



Advanced Informatics and Communications 2009

AFERDFTED

» VANET (CDU\T. IRERD A TULDIATTOIEIT
DTN OIERINET O M) LOBLXESI RO E
EHOEMAIMMHGAE T BB TIEFE

y IRTEENDFBA TUL\DZ DDA EERE
BHEBBERY N D—UFET I MW RORWE (RIH
&)
BB OIEE Ot v B (CHITDEEETZIZGICET D
eSS
BEH. KEBEZED P2P A—/)\L 1%y ND—2DIBE(C
EIERSYES

Page 31 INFSOCO—o>3vT - K& (FEEAKZF) 2009/11/12

58



Advanced Informatics and Communications 2009

Nish!gaki
Laboratory

FEHER TR REAT-
E{REBEEARDEIRICRAITT

WAE"2 P48 E R

' HEXFRER FRMTKE
2 HRE S ABIZRE DC
3 BB HTIRE M, CREST kF

INAT—KDMERER Nishigaki

HASNITKWLWARZ I
XEFEB B EE<TD
SR LGN BENT S

iIERAICETS
FEEEREEDIN —FFIDEFE
RAPLT VAR T

-XEHRELECT S
EROHIXEI BFEHNTB hF

59



Advanced Informatics and Communications 2009

F;j/aij3*_fje23J
BAENGL!

HLro,
OAxB&%

AT ERE Lo

x 5, ML ART—RERETE )
X ZRTOREERE SRT—FIZBH
x EHIM, FIL/SAT—FEELETS
x DEORRT—REENEDT
X SADNEGERERDE

1 [

FEnfolt--

- BEWRE
A AR 4
— HERIShPFLVIRT—F

M:

oL ABIZBLVEIIS R TLE oo

RUVFHZ “ IEREIC” BEIET ACEIEEF

- ERORHE-EE

« BEDEBRZRIZENTRED #

60



Advanced Informatics and Communications 2009

a2tTh Laborsiary

ABIEBEICHEN-EERDHLHMREIC
BEEELEES, LAIORERMN S

NEDEEIYLELETENTED

—EREBRIHSEEBIIHE
AIELRERT HEEND

AR DR hZF A Laboratory

T2 DER:
ABESUE LRYrDHRIZEZ,
ERZERETEDHD ! !

ChiEHETD

RAGNK -

61



Advanced Informatics and Communications 2009

% NN NH: Nisggaki
Fa3 )LDk
ABIESUS LRYRDHIZEZ,
BEHRZEZREIEAHD ! !

BERERHT CENTE-FUF LEVED
INTavo%E, Tor—)—%RE 1D
X3V ERZANE,

U5 LY NREEMNEIREICR S ? ?

INRAD—FDIRER - FERADHLIZHESH ! 2 #

CABDIE>THELT

£ 58 LFa VS =10l x|
SrAl B ¥E L ®T RE D

62



Advanced Informatics and Communications 2009

ik IT—RX Nish!gaki

Laboratory

1. BRIZESTIRAIMNZR Z 585 1%/ \REREL TEER

£ 550y W2
Ir4 B 2T

AP Fon HE LT

E¥mEIC
AL F->TeD
FIIZRZ%
FTADEEIT!

p— —— AN

Ezg\ﬁl:jl_x Nish!gaki
) . o . Laboratory

1. FILLWSUA LRYNEB AR TEINDA,

AR E T EET S
2. INAEEEET

£ 55 LK V2
Ir{l B ¥ I Fn FE LT

63



Advanced Informatics and Communications 2009

| TS LEINREEO R M

So8 ARy MBI EREEIRIAT 528 T

o ER1—HIL

- SUSALRYNMZIEKRZRHLTLNS

>S5 F LARYNEBDEIENES

WEEL

- SUA LRYMMIEKRZERHLTULVELN
S\|EKRLGESUF LRYMNEIOT, IRER THEIENEEE
ANIZNNREBORABTEHADH_ DR EE
AAEHBILTE, ERUEFIELE I ZEITHE

2

SR LRYREREEDO R E Eeey

« SURLRYMERIZCEKREZRETZENAEN
(FERZ TITAZL

« SURLRYMEBENS, EEO/NRBE{GREE
I DIZFBNAIID

— I
EFR1—H0EFAEEM

—
LEREDREFZERELL, BRERIS %?ﬁb\mnft’é%iﬁﬂ'é

12

64



Advanced Informatics and Communications 2009

AL E{E D E A Nishigaki

« —RYDHEEERTEIR
- BMERCERZRLETALEARTLEH
- ERTRE-mEHNTELGL
WEE~ORGERE = AAORELEH
LAl i B

AANZFRF—71%EZ5
CETRRERSIC

-

AEX—T DS N Sorgakd

Ax—7LlE, AEEDEIIRA =M
= [ECRDEEDTDORH ]
- FHBALEGRIEERGTERELTERHTED
- —ERERY DL UK BEICERSRADSEIITEDS
=) RBHE-RERERBICTES

<:E| T
WX

E/b—=2iE
Frie gy S EHA1
SRR DCTIRECELLS | BT
T HEDEHZRRE T
FEBALER — FUSTILER

65



Advanced Informatics and Communications 2009

A¥X—REE? Laborsiary

« AF—REEF, AEEDLIIRAT=H
= [EIRDBED T DR

AMITEEEDSLIC, BERAFZ—TENSI T IILEZELTH
FhoDIFHRERBMLTLS #

15

Nish!gaki
Laboratory

aoai D JFR 38

gpus)

RELT7 YT TORBEEDD
-
=N AN eYANS)
-
M TE O TENTELREET

66



Advanced Informatics and Communications 2009

AUCFTIVEBREMSTLDA Liades

RELT YT TORBEEDD
-
AUV FIVEBRNEL ELB
-
M TFOUTENGELALET
-
T ERALERZEEEISEBTED

AUCFTIVERBREMSTLDA Liads

« ZX—7IZ&Y, EVELBHDThyTH IV T
FERALEBREELZDIENTESD

67



Advanced Informatics and Communications 2009

AV FHILEBEMSIELA ey

RELT YT TORBEEDD
E &I

M TE U THREBRAILLEREESZDHIEN
TELEVDOTHAERILEBROERZERZTSHL

n

FUSFIVEBREMSIEOAN ey

« AX—TEEH-OTULWELDThYTFHUTE
HZAAHZENTELELY
SEKRFEETELL

68



Advanced Informatics and Communications 2009

EH MY u.b\'l'td)#ﬂ%% Labordtory

A I A

(SREERDESLE) g&%%@ﬂ —(ﬁﬁé—%ﬁ—#

:E .U:‘ /r 7 511\ nIE :/ Z7__ -L\ Itlallﬁgrlgtglr();

:unnwmwnﬁa
- Y y |

AUOFIVEBRINSIER
ShI-AF R ESZE
HAIELLHIRS

—

IERDNREGREY
)9 L TEREE

-

69



Advanced Informatics and Communications 2009

FEATIENIREHEEY RS Nishigaki

© MBO/AREGZEELTEOLY, (KDRENE#REYIRY
- K EEROKRES
- M 1= HRET RESREROREK
- N SERROBUELH

Bl FREERATL(K M, N)=(8, 4, 4)
_ ,.«ﬁ,g 4ig - AMDNRAEHEETEL T, 9RZF4EBYIRT

7

~— . _~7 15—H 25—UB 35—UB 458 )
® - _
® 3 _ _

/\771__7./X (I:IIL.\I:IIE*%JJ-H-Z_) Nish!gaki
T Laboratory
. g d RO S RERERIELT, 9%4@@%@
: 2’5‘—_“/5 _\
W/I
i‘ g
o FREERLINER
— WEDEBZREI (BRATEELASAMNES)ARELRREE (21—
DAETFIEDELY)
. IRERMEMINE
- Iﬂ%%l 3'5!%( ;ﬁ*llniﬂﬁ(ﬁt*o) f%nunIE—C'i’IOO%I&%( ﬁk-
N9 3IRE) TH, RMEEFFST ZEMAIRE
o HEBIRLIDhER
- WEHIZEBIZANGIRETE NRAEBONBEEETIEALRE
DS REGHER LT RE WS T S EAATEE, #

70



Advanced Informatics and Communications 2009

FIEMEEREEADRE S0

- FIEME
—FRIRE(BRBOLAN)) IZIEC-FEREDE
BB EVZEDMD/NFTAZ) DFRE
« WERDBEMN/NSVIRETIE, BIK-IEIFAB/IR
ERNHERISNGVEEDOFEBA{ETOK

— RIS L O EDHRE
« BROBRBREIMEDRZEERZIFITAWIEN, 5B
MOLEZOHFATREON TS
« FEHAEEROBRIL - ?

| v

FIEMEETREE~DRE S0

- B&H

— &S (VS REGR LS D ER) O BRI HER

s HoMLOHKREIZRELRZY, BIEZNLTERELRZY
THEE, REMBLIERDE TIFELILL.

— L f-UHnE:
« AHTPIN (REREES) BE DR B UKL LG,
s FEHMZETIET (TR LSF-UEKEE L.

— &Y AR E R EADM 4%
s ETAHASIZKBERILERD XiR
s BHEIDOZRITHIMASISARDIRET. h:

26

71



Advanced Informatics and Communications 2009

x&8H Nishigaki

s NEIDBENZS>EERTHIET, FlEMELE
e ERRIBEAT-EGRZEIEAXDERZE
HfsL7-.

« FIEMHELEMEOERTIE, F2A+HRLER
X2, SRVMEZRIFICEHLIHEZE
KLTULKFETHS.

 F—J—F
- EBROBR, BRERIZENTEEN, RX—7,
- TERLER, T A VREE, KNEEE kF

Nish!gaki
Laboratory

CERHYNESITETNFELE

72



Advanced Informatics and Communications 2009

Vol International
Iso Organization for
v o Standardization

1S016100 :

FALINEYT 4 - FAT7A TR
TS5y b7 A —LICEEKER

£EYVI bz 7OMEERRE

HENIERKE OMHEZ=ZMF
KRKZKRER FRHEA
=ZEHHKASH $HE

MRS/ EERT BHFZ

FRRUA RIS D5 < Y H g i 2009.10.23

de =2
AR =X

HEVIFIITVRTALIZEITAEL

> WEEOHAABDURT LML, V2 —2y FEFRIBIZLT-
F—TiEDAFEA

> Ja—nNJyE— 3 v0inERlF, 1—YYA KTEAM4F
Mo BT 2AML S, HRPOV I FD 7R~

U b EEFICHAEHETRIBTRED VA TLEZEE
LESEVSHR ~

> VATLOBEOEMABRAREL VAT LEY Mo 2R
BT LEY DHREAN

2

HEFT)r—>a v AT LOBEIZBENT
> VIR TFPRUS—ho#EhdarR—3x> FOFA
> BEICHELEEEY I bz 7avR—R Y FOBHAA

T&Y, FARHROERERAFEIR FOEBRZRS

73



Advanced Informatics and Communications 2009

B B

>aA—HHYA KhiRbE, REOVI Yz T7aviR—322 &R
LETEBEAZLL. &5z, ROITEEBETYE, FOHEEEE
ICIET B EICEREFTHETIRMDPREIZAHDS

>RUA—HA LR E, BELZW IRz 7o R—3RY
FERESERLK ELZTOTERNLZL. RICTKERILHHHE T
H, YVIMIZT7AVER—R2 FOREZI—FIZEREICHS LD
SO DIZEDEABFEEEL > TULVEL

a2

>EET TV r—2 a D ORRBEBICENT, FLFEoRELHEE
HTHhIEEY I bz 7arR—32 RIS, FRE &
BENEBE L CEATEINEERARE:Z, £EV I oz 71z
v b (MS U : Manufacturing Software Unit) D4 A4 /SE T4 *
FO774 YT EVSBETHRELLTR]T S

ISO/TC 184/SC 5/WG 4 1SO 16100 Series :
Manufacturing Software Capability Profiling for Interoperability

180161002 1) — X DB

1SO 16100 (JIS B 3900)
Manufacturing Software Capability Profiling for Interoperability
HERYVILN I THEERDE=ODTIE)T4TRITFAIT

Part 1: Framework #:#f7*
(published as IS in 2002-11)
Part 2: Profiling methodology 701277 A ') 7%
(published as IS in 2003-11)
Part 3: Interface services, protocols and capability templates  (ZizH)
(published as IS on 2005-12)
Part 4: Conformance test methods, criteria, and reports
(published as IS on 2006-12)
Part 5: Methodology for profile matching using multiple capability classes
(published as IS on 2009-03-01)
Part 6: Interface services and protocols for matching profiles
based on multiple capability class structures
(NWI+CD ballot in process) T4 ¥ BA

74



Advanced Informatics and Communications 2009

BME7I)V5r—3>EMSU
>RET IV r—2ar’ & O TIVS—2av - VT 0T ($GELSHEE
DEMPREERETE-OICHRATIHET I T ET 1 DEEZET
> BETITAETAE TOERICHRVETT ENEREFAARD MMIFELT
ERETHEEY I I THAIVEEEY I LDz 712y k (MSU :
Manufacturing Software Unit) &BEERfIF o, 41 22 7 —X&EEH > THOD
HBETITAETA LBRALTHEBRSLUHE) V—ROTM|EITS

ﬂﬁ?juv—>a>|
([ Y
R —
—— e ———

Manufacturing Domain |
1

<>_‘_ __confains 1

enables VS
——‘—‘_‘_d__f_'_,-*"_f‘f. enables ——
A P & Manufacturing Resources
| M anufacturing Infarmation l Manufacturing Process | ulf aring ui I

1
‘ Manufacturing Activity ’ Gonsirainz
—_———

-\\ - 1.
(@777 o |

constraing

e 4« operates

Software Architecture

<3

— . tnables
e | T |Software Design Patter
Interface / Protocol o

|.‘}nhware Environment |

w

| Manufacturing Software Unit |

- Rale
| Datalype |
| g .

REFTUH5r—3VDETIVE
> RET7TV5—a30lF BEV—TUVRERESEETITAETADES
ELTETIEEN, REEZELD. CMWETITAET - WI)—LESR

> MSUAERYHEET IV T4 ET 1 DERTY DHMEELHEERLGET S
CET, BETTIVS—avELTERYT D

Activity Tree

Manufacturing
Application

Activity #B

Activity #A1 ) (  Activity #A2 ) oo

Activity #A12 )

Activity #A11

75



Advanced Informatics and Communications 2009

MSUDTAINE) T« - TAI7AL VT
> RRETITAETADETILTHDITA/IE) T4 IFRIT—R—TrRELIZT A/
EVTF1-TUoFL—rERNT, TUTL—MEZIEHDHT, TOREN, B, RS
W EEMSUS A /REY) T4 TOT7AIILELTXMLTERR IR T B
Activity Tree

Manufacturing
Application

Capability Class Structure

Profile Template
= Concrete class for
profile

T apabilit
KR Template
lass #AD

MSUSA4/NEYF 4 -FOTZF7A)L

> MSUDBHRE S L UEAE L, EMSUNERT Z2ETF7 I T4 ET4I2D\T,
MSUSANREY T« - TAT7AILELTERLT—ER—RILLTHET S

> WEDDMSUNER DT ITAETA V) —DEZRTHAIAETITAETAITH BT
BIBE, TNEFNITTANEYT4-TRI7AILELTRIRT S

> WEDDEET I T4 ET 4 IZRHETHEHDOMSULHDIEE, TOEIZF74/8
EVF4-TOI7/ILNTES

Activity Tree #B
Activity Tree #A

>
—— >

Template Template Class

|
Profile x Profile x Profiley | Instance
for CCS #A for CCS #B for CCS #A
i i |
| MSU x | | MSUy

76




Advanced Informatics and Communications 2009

WNE7 TV r—a VERERRAREOB S
> BREQRETF IV r—23 D79 T4 ETAETILDEEIZE SDNTIC,
BRI SBET TV S—2 a3 v EETIMELTT OV TF4ETs -V —%
Y, BEOMSUZMALTEET TUyr—L a v EHBICHET S
> EETF IV —S a VEREIL TOTAET -V —DETITFAET1
22T, BRYA/NREYT 4 - TAIT7AILELTREIRT S

existing MSUs

Csoftware requested speciﬁcation)

Manufacturing Activity Tree

Manufacturing Application #1 @ modeling

Manufacturing Activity Tree

Manufacturing Application #N

Capability
Profile #A
Capability %
Profile #D
Capability V
' Profile #D ¢ -
q v Lregiter - input | Capablity | input ™ Gapability
Ly Mho— ;ﬂe o Profile #F1
Gapability || Profile #B12 Capabiity w
Profile #B11 Profile #C

* output

N~ matchingresult

1
capablllty :
Profile #A | |

1

1S016100[=BITHEEYV I Oz 7DHEERRIS

> BET T avRREENEZDEERTA/INEYT(-TOT7(IVE, T—4
R—R[ZBFINTVNBIMSUT A REY T4 TAT7SILEERBLAILBLEDT
RyFUTEEY, BEREF T LOERRTS

> BRTANEYTA-TAITFAIVEBRETBIMSUSANE) T4 TAT7A/ILHRED
ME, ZOMSUZBALTRET7 Uy —avIZlA B AT LETRT S

[MSUDFRE S & ViR E] [WET7 TU 75— 3 VEHE]
___________ L T X\ — %5‘_577');}2’71';*%?3 >
MSU®D 1% @El
------------------------ : ) Y FIUs—av
SEA l g TITAETA | 48T 4

FAIREY T4 MSU L Y —1ERE VSR EE
25 2 = FaIr4 )05 |
|
=K
A

FALIREY T4
7_r>j|/—|~0)< G4IE) T4 tU7_"f f
= BIREEESO |~ Joor4A
(Faz74YY) e 2027 (O
[ 7rEns xy727
MSU B774I)L BEREEBETD

TAIRE) T4 ' MSU®E4R
B S o i
} MSU's DEATIC ],

TOT7AER|  KHVRTLREAR MSU s

77



Advanced Informatics and Communications 2009

I1S016100CTHET 5T T L— &

MDM Template

Capability Profile Template

Common Part
Template ID
Capability Class Name and Reference CCS ID
Software Unit ID
Vendor Name
Version Number & History
Computing Facilities Required
Processor

Capability Class Reference Dictionary Name
Number Of Profile Attributes
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List of Capability Class Attributes
List Of Capability Class Methods
List Of Capability Class Resources

MDM Name
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Domain Reference Dictionary Name
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Role Name for Destination MDDs

MDD Template

MDD Name

Reference MDM Name
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Attribute Name
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[1] Camp, L.J. "Design for Trust", Trust, Reputation and Security:
Theories and Practice, ed. Rino Falcone, Springer-Verlang (Berlin) 2003
[2] Hoffman, L. J., etal.: Trust beyond security: an expanded trust model,
Communications of the ACM, Vol. 49, No.7, pp.94-101 (2006).
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Camp*tHoffman® Trust model
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[1] Camp, L.J. "Design for Trust”, Trust, Reputation and Security:

Theories and Practice, ed. Rino Falcone, Springer-Verlang (Berlin) 2003
[2] Hoffman, L. J., et al.: Trust beyond security: an expanded trust model,

Communications of the ACM, Vol. 49, No.7, pp.94-101 (2006).
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Cognitive trustD3ER:

integrity, competence and benevolence

Emotional trustDE&E R
Lewis, D.J. :Trust as a Social Reality, 1985.

Xiao, S. : The formation of Trust and Distrust
in Recommendation Agents in Repeated
Interactions: A Process-Tracing Analysis, 2003
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