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Replica Distribution scheme for Location Dependent Data
in Vehicular Ad Hoc Networks
using a small number of fixed nodes

Junicairo OxkAMOTO™! and Susumu ISHTHARA T2

In vehicular ad hoc networks (VANETS), due the mobility of vehicles it is
difficult for nodes to access data on other nodes reliably. In order to improve
the accessibility from vehicles to data generated at other vehicles, it is useful
to distribute the replicas of such data. However, if the density of the vehicles is
low, it is difficult to distribute enough number of replicas. We have proposed
a System for Sharing Objects with Location information on Ad hoc Network
Fixed Node eXtention (SOLA-FX). SOLA-FX utilizes small number of fixed
nodes that do not have the connectivity with infrastructure network. They are
placed at intersections so that they support storing, distributing location de-
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pendent data generated by vehicles, and forwarding request / reply messages.
In this paper, we investigate the effect of SOLA-FX. From this results, we ob-
tained the minimum number of fixed nodes and the most effective layout to
improve the accessibility to the replica, and confirmed it is effective to place
fixed nodes at intersections where data items are generated frequently. We also
confirmed that making each fixed node cancel replica distribution according
to the number of neighbors and the time interval from the previous replica
distribution reduces traffic without decreasing of the accessibility.

1. 0o00oano

gooboboooobooobobooooboooboboooboboooooboooooboo
0000000000000 00 Vehicular Ad hoc NETworks: VANETOOOOODOODO
OOVANETOOOOOODOOOOOOODODOODODODDOD0O0OO0O000oooooooooon
goobooooooooboobooboobooboboooobDoooboooDoooog
0000000000000 bOobOOoDoOooDoOOoDOobOoOoDOobODoOobOoooDoooo
Joo0booooOoo0obobOooobOoOoo0ooDboOoobDbOooobDoboooooo

J00od0o0ob0o0ooobDoOOobOo0o0obDO0o0oo0obOOo0DbOOooDbooobDoooboooo
00D0000000000000000000000 SOLAO System for Sharing Objects
with Location information on Ad Hoc networkD D0 0000000000 OSOLA O
00o0oooObOoO0000oooObObOO0000o0oooObOoOoo0oooOoooooobooa
oot oo booooooooa
0000000 Geocast 0O D000 O0DODODOOODODODOODOOODODOD
goobdooobobuooobbuooobbooobboobobboobbboobnbbooo
VANETOOOOOODOODOODOOOoODOoOoooooooooooooooooogo
goboobooobooboobuoobooboboboobobobboobbobboobo
goboooobooboobobooooobobbobboobooboobuooboboo
O00oOoSOLA00DO0U0DOO0DOoU0DoOoU0oOooooooooooooooooon
gooboooood

10000
Graduate School of Engineering, Shizuoka University
t20000
Graduate School of Science and Technology, Shizuoka University

(© 2009 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

pggbooooobooboooboobuoobobobboobboobooboobobboo
oo0oo0o0oo0ooO0oo0D)yooooooO0oooooUooOoooooooooooo
00000ooooo00oooooooo00ooooooooooooon SOLA-FX
(SOLA Fixed nodes eXtention) 0000000000 1)00000000O000O00OOO
gooobooooooooooboooooooooboooooooooooboooooooo
gooobooooooooobooooooooobooooobooboOooooboooooooboo
gobobooodooooboooooooboooobooboooooboooOoooobooOoOooobooo
goboboooooooooooooboooooooOobooOoooobOOoOooobooOoboOoOoobooo
oboboooooooooocoooobooooobooboOooboOoOoOoOoooOsbob0oOoOoooo
gooooooooooooobooobooboOoooooOoooooooobooboOoooooboo
gooooboooodobooboooooooboobcOooOoboOOoOoOoooDObooOoooDoboo
goboboooooooooooooooooboooOooboooOooooOboOoOono.obooon
goboooooooooooooboboooobooooooboooooOoobooooooo
gbooobooooooooboobooboooboooooooooOoOoboboobOoOoooDo
ooo

0002000 VANETOOOOOOOOOOOOODOOOOOOOOOOOOOooOOooo
0000000000030 000000000000000000000 SOLA-FXOO
oobooo40s0000000000000O0O00O0DOOOOOG6O0OODOOOODDOO

2. 0000

gogboooboooobooboobobobobbooboobooboobbOobbDboo
0000 SOLA-FX 000000000000 0000000000000000000
ooooooo

LeeO0O0O0O0O0OO0OOOO0OO0ODOOOOOOODOOOOODOOOOOOOOOODODOOO
0000 O Infostationd 0 000 O Infostation 0 0 0000000000000 0OO0OO
Content-Addressed Storage (CAS) 0000000 2)00000000000000OO
O00000000000O0O0O0O00O00D0O0O0O0O0O00O0O000 Infostation 0000
O0000000000000000000000000 Infostation 0O O0OOO0O0OOO
0000000000000 00000000000O000000000O00 Infostation
gboooboooooooobooobooooobooooOoboobOobOOoOobDOobOOoOooOODo
Infostation 00 0O 0O00OCO0O0O0O000OOCO0O0O0O0O0OOOOOOOOOOOOODOO

Vo0l.2009-MBL-51 No.4
Vo0l.2009-1TS-39 No.4
2009/11/5

00 SOLA-FXOODOO0O0OO000O00000oooooooooooooooooonn
000000ooOoooo cASOOoooo

Ding0 00000000 0ODOO0OODOODOOODODOOODODOOODOOOODOOODODOO
00000000000000oooooDO0ODO00O0OD0O Static-node assisted Adaptive
data Distribution protocol in VANETs (SADV) 0000000 3)0SADVOOOOO
goboooooobobooooobuooboboobobobboboobobobooboobooo
gbboobooboooboboooobooboboooobooobooooboobbobooo
gboooboobooboobooooobooooboobbooboobobboobooo
gboboboobooooooooooob

OO000000OC0COOOVANETOODOOOUOOODODODOOOoOooooooooo
OOMaihofer 000000000 DODOODOOOOOCOOOOOOOOOOOOOOOOO
O0000000000000000000 Abiding Geocast 0000000 4) 00000
gooooboobooooboooobooboobDobooboobDobboobUobo
J0d0d000d0gooooOOo000o0ooobOoODOoOoO00o0OooooooDOogdXu
gooooboooboobooooobooooooooboobLDoboobobboobUoboo
00000 50000000000000000D00000DO0O000O0O0UDOOODOO
0000000000000000000 SOLA-FXOOOOOOODOOOOoOOoooo
goooboooboobo0ogoooboooboooooboobDoboobOobboobooo
oooo

3. SOLA-FX

O000O0SOLAODDOOOOOOOOODOOO SOLA-FXOOOO0O0O000000

0000 RDOO® 00000000000

3.1 000D
00000000000 SOLA®"® 0ooo0o000oooooong

e VANETOOOOODOOOODOOOOODODODOOOOOODOOOOOOO0O0O0O0O

e 000D GPSOODODOOOOODODODODOOOOO

e 0000D0O0DOOO0ODONOOOOODOOONODOOONONOOOONONDOOOONOOODO
0ooooo

e 0000DOODOOODODOOOOOOOOODODOOOOOO

e 00000DODO0DODODOOOOOOCOOODOONDOODOOOOOOOOOODOO

(© 2009 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

"'EJ'_ _____
EREWHEEKDHD !

I ~M[ I+ TGeocastT
ERAyE—SFEE

RSN HHE
BELTLSEMIE,
ZOEHE RS
R%Wr- SIRBOXE

= g
00T

T
Dt R DKIEAEIY F= Ly

W F—2ERER
W TAREER

01 00000000000000000000000000000: SOLA

odooooObOoo0o0o0o0o0oooooobooo00o0oo0ooooDbooboooOooao
Carry and Forward 0000000000000 OOOO
o DD DIUIUOOUOOOUOODLODODDDODODODOOUOUOUOUOOUbODODDODOOOOOOg
gooooo
SOLAO0O00O0DDO0O0DO00DOU0DO00DoDO0oO0ooooooooooogooog
00o0o000o00oo0oo00ooooooo0oooooD 1: ADOODOoOoDo
000 1: DO0D00OD0OO Geccast 000 0OD0D0ODOO0O0ODOOOOOODODODOO
goobooooboooooo 1. BOOobODOOobODOoDOooOOooDoooooo
3.2 RD 0O O
O000O0o00o0 SOLA-FXOODOOOOO Road-aware Direction-based replica dis-
tribution scheme (RD00)® 0000000000000 O0O
RDOOOODOODOOOOODOODOOOOODOOODOO0OOODODODODODODODOOOODO
gooboooobooobooboooobobobDoobooDoobooobooboobooo
000000000000 00000RDOODOOODOOOOODOODOO HelloOOOODO
0doo00o0ooooooDOooO0obOooooo IbooooOooOoDOOooDoooOooDOooono

Vo0l.2009-MBL-51 No.4
Vo0l.2009-1TS-39 No.4
2009/11/5

R s,
REMER: B

mELTLSHERERROEN | (000
| Data F || Data | | Data E| #55R

DataF, C
New =y Old

2 Em —‘A

| Data B || Data E| | Data A

New ———————— Old

Bt/ —FUR —7 = - —
EWID BEME EAAA REFEND Bt/ —RY R
B (X5Yy)  East B,E Hello (B EMID WMEME EEHR REERD
C (XY South  AG ello (B) Y)  West F.C
D (%, Yp)  West F.A BIEE C  (XoYy)  South AG
ETAM

Data B, E

02 RDOO: 00000000OO0D

Group 1
Thd N- 7 | samnEm
" [ Group 2 W mnreonns
Group 3 BEICREFLTLDER

03 RDOO: 0000000O00O0O0OOOO

goooooobobooooboooo2200b0b000boo0ooooboooobObo0ooobooboOooDo
gooooooooooboooooooboooooooboboobooooboooobbobboooo
goooooboooooooooooooooboboooooooooooboooooDoDoo
goboooooooooobooobooobooobooboOob0 1obooboooOoooO
goboooooo3nobbooooooboobooo IpoooooobOo10b000oDbboOoDo
goooboooooboooooooooooooboboooboooooobooooooon
gooobooooooooooobooooobooooooooooboOoooooooonn
goooboboooooooooooooooobobooboooooooooooooon
goooobooobooooooboooooobobooooooooooOoooboobooOoooDn
obooooboboooobobocoooooooOooboooboboOoobooOoooa

3.3 SOLA-FXOOO

Oo0o0oooooOOoocOoO0RDOOOOODOOOCOOOOOOODOOOOOOOOOO
goooboooodooooooooooooboOoboooobobOOoOoO0oOoOooooboOoobooDn
oobooooboooboooooboocOooboooooboooobOboOoOobOooooon

(© 2009 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

gooooooooooooooobooooooooooooobobooooooDboo
gooobooboooooooooooooobooboooobooooooobooDooboooooDoo
00000 SOLA-FXOOO 1)Oooooo

00000000 20000000SOLA-FXO0OOO0O0OOOOODO

e JOOOODOOODOO

e JO0OOLOOOOOOOODOOOO
goboooboboooooooobodobooooooboobOoooooboobooooboooDooo
gooooboobooooooooooooobooboooooooOooOooooooboobooooooboo
uoboodoooboooooouooboooooooOOo0obOOOoOobOoOoobOOOobboOooDoOo
goboodoobooooooooooobooobooOo0oobOo0oOobOboOoboOoOoobooboOooon
3.3.1 O00OOO0OOO0OOOO
gobooooooooooocoooooboooboOooO0oooboobocOoooooOooooDoboo
gobobooooooooooooboooboobooooobooooooooboooooDooo
oooooOoOoOoORDODOOOOOOOCOOODODOOOOOOOODOCOOODODOOOOO
goooooooooooooooooooboooobooooooooooooooooboo
gooooooooooooooooboooooooboooOoooooboooooooooDoboo
goooooboooooboo

00 1)0000000000000000000000000000O00O00O00D0O0
gobooooboooooooooooboooooooboboooobooboooo

e 000000 UIDDOOLODODOUODOUODLOUODDO

e 000D OOODDOOUODOOODLDOOODO

e JO0OOOOOOOOOOOOOODLOOOOOOODO

3.3.2 O0O0OOOO

RDOODOOOO SOLA-FXOOOOOOOOOOOOOOOOOO0ODODO0O0O00O0
ooooooooooooooooooboobooboOoboboooooooobooboobooboOo
oooooOoOOoO0OO00o0o0o00ooooo0o0oboooooorRbOOOOOOOODOOOOO
goooooooboooooooobooboooooooboboOoooooOobocOoOooooOoDboo
gooooboboooobooooooooooooobooOoboOoOoooooOoOOOoboOoooooDooboo
goobobobooooouoooooooooooobooooooboo sboboboooooooon
gobooooboooboooooooooobooooooo

Vo0l.2009-MBL-51 No.4
Vo0l.2009-1TS-39 No.4
2009/11/5

FewReceivers(7,): 00 000000000000 D0OOO0OOOOOOOOOO
ggooobooboooooooboooooooboobooooobooooDoooooooDon
gooboooo 7. 00ooooooobooooooboooboooooooDbOoooDo
goooboooodooooobooooobobooobooooooobooooobooooon
goooboooooobooooooooooooboboOooboooooooooooooon
0000000000 HelloOOOOOOOOOOODOOOODOOOOOOOOODOOOO
gobodobooobooboooboooobooOobOoOoooooobOobooOoOobOoOobOOonn
goooboobooodooooobooooooboOobobOoboOobooboooooOboOoOooooDon
ooboooobboooooooboocoooo

OmniDist: 000000000000 0O0O0OCOOO0O0OODOOCCOOO000O0D
gooooo
ggbooooooooooooboooooooOoooobooooooooooOoooooon
oooOO0O0O00000000000000000C00O0O0O0000OmiDist00000
gooooooooooooooooooboooooooOoooooboooooooooOon
gooooboooooooobooooboobooooooobOobobooboOoDboDn
gooobooooooooboooooooooooooOooboOoooooobo IDOOOoODOO
ooooooobooooooooboobooooOooooboooobOooboooobobooooboooooboo
goooooooooooboooooooboooboo0ooobooooobooooooDoO0oOon
goooooboooooooooooooooboooobobo0o0oooooDoobooooDbon
gooooooboooobooooobooooooooooboooobooboooobbOooDo
Always: 0000000000000 O0O0O0OOOOO
gobooobooboooooooboooooboooboooooooooooooooooon
goooboooooooooooooooooboobooobooooooobooooooon
O HelloOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOODOOOOO
ooooooboooobooooo

3.3.3 ODO00OOOOO0OOoOOOOoOoOooOoOooDn
goboobooooboooooboooooobooooboooooboUooOoOobOoOoDbOoDn
goobooooooooboooooboboooboooboooooboOoooooooboOoooon
gobooooobooooooooooooooboobOoboOooooooOobOoooooDon
goboooobooooooboocoooo
ggoboooooooooodoooooooboooooobooOoooooboooooon

(© 2009 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

gooooboooooooo i, oooboooooooooooobboobooboboooooo
gboboboboooobobobobobo

goboboooboboooooobooboooboobooboboooboboooobbob
ocoooooooooooooo 1, 0000000 000ooooboOooooooboobooon
gooobooboooooooooboooooboboooooooooooooboooooooo
gobodoobooooooooooo

4. DOoO0OO0OOOO0OOO0O0OO0

0000000 1)0000000000000000000 SOLA-FXO0ODOO0O000
0000000000000000000000

JiST/SWANSOOOOOO 9)00000000000000000000000000
000000000000000000000000 3000[m] x 3000[m] 0 200000
000000000000 500m|0000000 7000 140000000000000
400000000000000000000000000 4 000000000000000
00000000000000000000000000000000 LAN IEEE802.11b
000000000000000 11[Mbps] 000000000000 100[m] 00000
000 HelloOOOOOO 1[s] D0000000000000HelloDO0O0O0000000
UDPOIPO0DO0ODO0 100(bytes] D000000HelloDOOODO0 TTLO 1[s] 000
00000000000000000000000000000000000000000
0000000000000000000000000000000000 100000
00000000 500

41 00DO0OOO
00000000000000000NETSIMOOODO0O00000000000000
0000000000 2800000000000000000000 60fkm/h] 0000
0000000000 26[sj00 3[sj00 31[s] 0 60[s)] 10 000000000000000
0000 10000000000000

4.2 0O0O00OOODOO
000004000000000000000000000000000000000
00000000000000000000000000000000000IDO0000
000000 UDPOIPOOOODOO 1000[bytes]d TTL O 300[s] J00000000
00000000000000000000000000000000000000000

Vo0l.2009-MBL-51 No.4
Vo0l.2009-1TS-39 No.4

2009/11/5
L
L2 2% 2K 2 2N 2/
- = «IE
o
-> -3
_| - - - SR R
£ > - - MRS
§ I O BURHHEDTESR
- -«
- « | .
B =k 05 000000
—_ = - L RAE@EEHR

tt+t 1ttt

04 0000000000

00 (%) | 000 (%)
ogood-goooad 20 40
goooad 90 5
ogood-goooa 70 15
oooo-oooa

01 000000000O00o0

000000000000 4000000000000
43 0000000
000000D0000000000000040000000000000000000

00000000000D00000000 200s000000000000000000

0000000000 DO0000000000000000000000000000

0000000000D00000000000IDO0000O000D000 UDPOIPOOO

0000 128[bytes)d TTL O 120[s] 0000
44 0000000000
0000000000000000000000000000 Greedy Forwarding O

Carry and Forward 000 000000000000000000000
0000000000000000 6: ADOOHelloDOOOOOO0OOD0O0000000

00000000000000000000000000000000000000000

00000000000000000000000000000000000 6: BOOO

000000000000000000000000000000000000000 6:

CO0D000D0000000000 6: DOODO0OODO0O0O00O0000000000 6: EO

© 2009 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

EAi7[0)

.., ERTRERE N T ﬁ

W ERAE—CEBHER
D Ry T

06 OoOOOO0OO

goooobooooooooooooobooooobooOoobOOoOooooDOOooOoooOooDon
gooooboooooooooobooooooooooboooOoooooDoooOooooboo0oOoon
gooobooooooooboooooooboooboooOooooOoboOooooobooOobocOooooDoooDon
ooboooobooooboooon
obooooobooooobooobooooobooooboOooobooOoOoOooDOonn
gooooOoOoopooOoOoOooOooOOOODODoDOODODOO Carry and Forward 00000
ooboooobooooo
(1) 0D0OODO0DOO0O0OO0OO0ODO0OO0DO00O00DO0O0O00O00O0DO00DO00ODO00O0
OO0 HelloOOOOOOOOOOOOOOOOOOODODOOOCOOO Carryd™ O 6:
GoOO
(2) Carry00O0OO0O0OO0OD0DOOHeloOOOOOOOOOODOODDOODOODOODOO
ooooOoooDoOoO00000OoooOopooOoOoooOoOoOoOoOOooooD 6: G’OO
(3) 0000000000 0OOUOUOU0O0DO0ODO00O0DO00000Carry 00O
oooooooopooooooo IbooOoOOOO0OO0OOoOOOOO0O 6: G, FOO
0000000000000 000000000 Carry0O OO

5. DOogoooboooobooon

0000000000000 SOLA-FXOOODOOY 000000000oooooon
goboooboooo
e JO00O0OOOOOOLCOUDOOLCOUDOLOOUDOLOODOULOODLOOUDODOO
g

Vo0l.2009-MBL-51 No.4
Vo0l.2009-1TS-39 No.4

2009/11/5
0000000 o O o o @
0000000 0000000
0000000 o o o © ®
00900000 ®
.+... ® + o © + o
00900000 o
0000000 o o o © @
(EXER (b2 T AV bBEED (C)ERARMBORER
0000
o L N N J
+ 4 @ EE/—F
® PP . AR
®

(e)BRERIBBDORZE SR
07 0OO0DOOOOO

(d)REHI DR E =

e JO000ODOOODOOOODOODOULODOOODOOODOOOO
goooooooooooooooobo

e JO000OD0OO0OODDOOOLOOOODODODOOUODOODOOUODOODOOODOOO

gooboooooooboooooooooooobooooboooooooooboooo

e JO0O0I0ODOOOIODOUODOODIODODLDOOUDOOODOOODDOO
000000000000000 36000000 1000000000000000OO
000000D0o0o0oO0oo0ooooooOoeoos)D0D0O0ODUOOOoDOonOO
goooooboooooooobooooood

5.1 ODO00O0OO0OO0OO0oOOoOooOo0
dooooooooooooooooooooooooooooooboobbbboooa
ooo0oooUo0 )oo0ooooUoUo0ooooUoOUoooOoUDUOOn
00000 FewReceivers(3) 00000000 O0O0OOOOO0OOOOOOODOOOOOOO
ooooooooso0/O00000oooooonD490000000000000ooo
gbobooooouoooooobooobo1boooboboOo0oobooO0 4800000D0C0O

© 2009 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

1

08 B

0.6 B

04 g

Access success rate

02 i
Using fixed nodes ———
‘With‘out flxed‘nod‘es T ‘

0 1
0 5 10 15 20 25 30 35 40 45
Number of fixed nodes
(a)ERE|EE O)EE/ — FERESH
08 JO0OOOOOOOODOOOOOODD

gooooboooooooooooboooboooooboboOoooooboooooooooOooDoboo
gobooooooooooooooooboooool10ooooboooocooocOoOoooooDooboo
goboooobooooooooooboooooooboooooboooo

0800000000000 0DU0ODODLUODO0DOODNDOLODOODOODOODOOO
goboboooooooooobooboobOo400000D000D0O00O0O0O0O0ODO
000000000000000000000D0000O0 8()D0DDOO0DDDODOOOO
gooooooboooooboooobooboooooooooboobooDboOoooDo
goboooooooooo

5.2 ODO00O0O0O0OO0ODOOOODOOOOD

gooooooooboooobooooobooooboobOoooDbbobboooDoo
goboooooooooooooobobooooboooooobooooooboooooooa
goboboooooooooooooooooobobboooooboooooboooooooo
gobooooboooboooooooooo

00000000 =00000 — NoDistribution 000000000
000000000 =000000 — NoDistributionO0OOOOOOOOO

OO0O0OONoDistribution 0 0000000000000 O0O0O0OOOOCOOOOOO0O0O

ooboooobooobocoooo
O000000o0o0O00o0DoUO0oo0ooYDoULUUO 7(e) OO0 OOODOUOOO

FewReceivers(1)0 FewReceivers(3)J OmniDist0 0 00 Always 00000000000

Vo0l.2009-MBL-51 No.4
Vo0l.2009-1TS-39 No.4

2009/11/5
o 04 T T T T 40 g 0.03
© Increasing of e
] access success rate g
g 03 - Increasing of traffic —>— 4 30 & §é)
@ . g 2|1 002 - ]
& k] g5
g 011 % 12 2 22
) g 5| oot | 1
g 01f 410 £ g|E
= 0 I I AN 0 £ 0 I I I
> O Nget ° O N gt
P&N’bﬂ\‘e‘g\'\le@\ 6\0\ PX‘N?N Aqe‘g\‘\l 8‘5\ 6\0\
) ) O((\ ) ) S
?\60 O ?\80 e
N N N o
<o <@ o <@
(@) ERIEEEMELS SV (b) EREEERME
BREM ST v I EME BRSNS 74 v I ENE
09 O0oooOoO0oOoOoO0oOoooooo
T Tp
0 10 50 100 oo 0 10 50 100 oo

50 0.03

T T T T T T T T T T
Access success rate (number) —— Number limitation method —+—

08 Time limitation method --->---

1 40
0.02 -

06 = 30

Traffic
Increasing of traffic

Access success rate
Increasing of access success rate

T ﬁ 1% 001 | 4
02 F tgo 410
O 1 1 1 51( """" % O 0
0 3 5 7 o
Th
@) ERIEFEXRH LU (b) ERIEEENE
BEBH T TavY BHEERNS v ENE

010 0O00O0OO0OO0OOOOOOOOOOOOOOODO

O000o0o0oO0o00 9 UoUo0ooooUooooUoUOoOoooUoUoO
obobooooooboooboooboooobobodoooboobOOoOoobooooobooOoOoOooonn
0 FewReceivers(1)O FewReceivers(3) 00 Always 0000 00000000000OO
O0o0oUoooooUoOooo 9y 0OUOODOO0O0DOO0DDOUOOODOUDOO
00000000000 00FewReceivers(1) 00 0000000000000 OOODOO
goboooobobooooooboooooboooboooooboo

(© 2009 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

5.3 JUboboooobbooobobboooobooo

gooobobobooooobboboobboooobbbbooooobbbbooobo
oboboobo0os000000Db0DO0ODOODOODODODOOODOODODOODOObOODODOOD
000 FewReceivers(3) 000000000 DOOOOOOO

010(d) 0000000000000 00O000O0O0DO0OO0OO0ODOO0OOUOOUOO
ooooooboobooobooooooooboobooD 1,07, 0 000000000000000
00000 SOLA-FXOOOOOODOOO0O0OO0oOoO0o0ooooooooooooooo
goooobooooooboooooobobooOobobOobOobO00oOoooooOboooooDboo
gobooooboboooooobobocoobooobooboOoobOOoOooosobboobooounn
ocooooooooooooooOOOODODODOD 30000000000T,0 300
goobooooboooooboooooooooooobooOooooobooOooobooboOoon

0O10(b)00000000000O00O0000OOOD0UOUOOODOODUDOUOOOUOO
oo, 0voooooooooooooboooooobooooobooboooooobooooboOoo
gobooooboooooboooooooobooo 1, 0000000000000 0000D0O
0000000000000 T,050s]00000000O00DOD0O0UODODODOUDOOOOO
oooooooboooobooooboooooo

goooooooooooooooooooboooooooooobooOooooboobOoOoo
gooooboooooooboooooooobooboooooobobobobooooooDoboo
gobooooobooooboooo

6. O 0O O

o0oooooUoo0o0 l))0oooo0o0ooooUooooooUoOooooog
000000000000 SOLA-FXODOOOOOOoOO0O0ooooooooooooo
gooooboooooooboooooboooooboooooooooooogooooboo
goooboooooooobooooooooooobooboOooboooooobooboOooooooo
goooobobooooooobobooooooooobooboooooooobooboOoOooooobo
gooooooooooooocooooboobooOoooooboOobOoOooooDbOobUoooobooDoboo
oboooobboooboobooooooobooooon

gboooooooobooboooboobooobooooboboboobDOobboOooOoDo
ooooooooooooooobooooooooOoboooooooOobocoobOoooooDooboo
goooooooooooooboooooooooooooooooobooboooooooboo

Vo0l.2009-MBL-51 No.4
Vo0l.2009-1TS-39 No.4
2009/11/5

gbooboooboobobooboobooboobooobobooobooboboobobooo
gbooobooboobooobobooboobooooboboooboooboobooboboobooo
gbooboooooboobogoboboobooooboboooooboooobooon
gooobobooooooobooooooooooooboobooooooobooooooon
goboooobbooobooooooooooobbooobbooooooooa

o o0 0O 0O

1) 00 000000 0:000000U00O00UDO0OUO0O0OUDO0O0ODDOOOOOO

000000ooooooooooooog,0oooo0ooo0ooooooooooon
0 DICOMO20090 000000000, Vol.2009, No.1, pp.739-748 (2009).

2) Lee, U. et al.: Efficient Data Harvesting in Mobile Sensor Platforms, Proceed-
ing of the 4th annual IEEE International Conference on Pervasive Computing and
Communications Workshops, pp.352-356 (2006).

3) Ding, Y. et al.: A Static-Node Assisted Adaptive Routing Protocol in Vehicu-
lar networks, Proceeding of 4th ACM International workshop on Vehicular ad hoc
networks, pp.59-68 (2007).

4) Maihofer, C. et al.: Abiding geocast: time-stable geocast for ad hoc networks, Pro-
ceeding of 2nd International Workshop on Vehicular ad hoc networks, pp.20-29
(2005).

5) Xu, B. et al.: Opportunistic Resource Exchange in Inter-Vehicle Ad-Hoc Networks,
Proceeding of IEEE International Conference on Mobile Data Manegement, pp.4—
12 (2004).

6) 00 000,00 O:VANETUDOUODO Geocast U0 0OOO0OODOOOOOOODOO
0000000, 000000000, Vol.s0, No.1, pp.31-41 (2009).

7) G. Tsuchida, S. Ishihara: Replica arrangement for Location Dependent Data in
Consideration of Network Partition in Ad Hoc Networks, International Journal of
Communication Networks and Distributed Systems (IJCNDS), Vol.2, No.4, pp.401—
423 (2009).

8) 00 UO0,00 O:VANETOUOUOUODOUOUOODOODOODOODODOOOOooOO,
000000000000, Vol.108, No.458, pp.303-307 (2009).

9) Jist - Java in Simulation Time / SWANS - Scalable Wireless Ad hoc Network
Simulator: http://jist.ece.cornell.edu/index.html.

(© 2009 Information Processing Society of Japan





