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dependent information generated by a vehicle to other vehicles being driven in
the surrounding areas of a location where the information was generated during

the information effective period using Vehicular Ad hoc NETworks(VANETS).
VANET D D D D D D |:| D |:| D D D D D D D D D D D We have proposed a scheme called R2D2V which uses both random network
D |:| D D D D D D |:| D |:| D |:| D |:| D |:| D |:| D |:| coding and opportunistic data dissemination techniques. The main purposes

of this scheme are i) disseminating location-dependent information rapidly and

reliably to vehicles in the effective area of the information, and ii) providing

ol 12 the information to vehicles coming to the effective area of the information af-

O O O O O O O ter the information was generated. In this paper, we focus on the following
scenario and evaluate this scheme for the second purpose. A) Changes in data

reception ratio in the data effective area when each vehicles’ communication

ODOO0OOOVANET OOOOOOODOOO0O0OO0O0OO00O00O000O0000DO0OO0 range is large, B) Whether vehicles newly coming to the data effective area
000000000000000000000000O00O0O0000O0O00000O0 after the information was generated can obtain a data item quickly, C) The
0000000000 PushOODODDOOODDOOOOOODODOOOODOOOO trade-off between data distribution traffic and data reception ratio in the data
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effective area by changing the probability of replying to Hello messages. The
simulation results showed that R2D2V can achieve high delivery ratio with low
data distribution traffic and low delay when the vehicle density is high against
all vehicles in the data effective area.
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A red car broadcasts a
data item responding
Hello beacon.

A red car broadcasts a data item if
a location including Hello beacon is
range of data effective area.

It broadcasts Hello
beacons including
its current location.

<> : Data effective area
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3. R2D2V: RNC based Regional Data Distribution on VANETSs

oooooOoOooooooobooO0o0o0ORrR2D2vOO0O0OO0OO0OO0O0OOOCOOOOD
gobodoobooooboooboooobooooooooo
3.1 00004
R2D2VvO00000000O0DODDOOOOOO
e 000D ODUIDOOODUIDDODOOOOODODODODOOOODO VANETODODOODO.
e JO0I0O0OOO0ODOODLOOOLOOOOOUOOLODOODOOOOOOODOODODODOO
goooooooo.

Vol.2011-1TS-44 No.7

2011/3/10
Moving fast Stopping at a intersection
= sho =long interval
LS
Encode 7 (&l ¢
" Sy --.:-"' q
H_J .........
Random coefficients Hello Re-encode
" e om/ (E !
H_J
Decode = =
il N . m #h- -
When all coefficients BREEEmA: 1 BHEREmC 3
are linearly independent (qM)=1/a) (gIM)=1/3 a)
—
El A A

02 R2D2vV 0000000

gooooooooobooooooobooooboooo.
gooooGpsOOOODOOOOOOOCOOOOCOOOOOO.
goboooooooooooooooboooobobooooboooOoo IbObOoboboOog
00000000ooOoO0oD0O000ooO0OD0O00Od HelloOOODOOOOOOooOO

oood

00 z00000 y0O0O HelloOOOOOOOOOOOyOIDO 20000000O
g0ooooooooo. 00 HelloOOODODODODDOOOOOOOOz0 yO IDDO
sd0000oogooocooo.
goooooboodooobooboooooooooobboooboOoooboooooOoon.
gpobooooooooboOooloooooOooboOooooobooOoboOoooooDOoOoOoOoooon
00000000000000000 IDO0000000000000000000OD0

gooooo.

00o0oo0oo0ooooooooooo LooooooooOoOOOOOOOOOb0bOLDO
gbooooooooooooooobooooon

(© 2011 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

01 HelloOOOOOOOOO

Speed [km/h]  Sending intervals [ms]

600 100
400 200
200 300
100 600
1010 1200

3.2 UUOOOOOOO

O0O0OR2D2V 0000000 OOOOO (0D 2)00U00oUOoOoooUoO

3.2.1 OO00OOOCOOOOOOOO
oooooooooODOOOO0OO0O0O000000000000000000000 NOO
000000000 000000O000000000D0000 HelloOODODOODOOODO
gbobooobooboooobooooboooobooobooboboOobOoobOoOooOoDo
OO0O0O0O HelloOOOOOOOOOOOODOOOOOOOODOOOOOOODOOODOOOO
gooooooobool~NOOOOOOOOOOOODODOOODOOOOOOOOODOO
gooooooooooooooooooboooooooboooooboooooooonD MO
NOOOoOooOooooooooooo MmoOoobOoooooooooooooboooDboo
goooobooNDOO0OO0obObOOOoooobobobooooooo NDODOODOOODDOO
gooooooobooooobooooboooooooobooooboobobooboOoooDo
goboodoo NOOOOOoOobOOouoDboob obboOoDbDOOo
gooooooooooooboooobooOoooboboooobobboboooooDoo
ocoooooooooooooooooo NOOoooooooooo

3.2.2 HelloOOOOOOOOOOOOOO
OOO0OO0OOHelloOOOOOOOODOOOOOOOOOOOOOOOOOOOOOOO
000000010000 HelloOOOODOOOOOOODOOOO

3.2.3 HelloOOOOOOUOOOODOUOOODOODOOO (COoOopUoooon)
oooooooooooOoOoOoOoOoOoOOO0OO0oO0oOoOoOooooo MMOOOOODODODOD
OO0OHelloOODODODODODODOOOOO ¢(M)O MOODODODOODOOOODOODOOOOO
obbotdUbeO0b0OO0Oooooon

(1)

Vol.2011-1TS-44 No.7
2011/3/10

TYYV VY
—~ -
{ 500m,,

ﬂ 1006-m I Data generation road
\a J - & Data effective area

44441414
e
3000m

3000m
YVYV vV vy

44

03 00O000000o0oDo0

3.24 0O0O0OOCOOOOOOOOOO

00 1),2)00000 R2D2V0O000000O00O0OOCO R2D2VO0OOOOOOOOOO
000000000000 000000O00O0000000 HeloOOODODOODOOOO
000000000000 000000O00000 HelloOOOOOOODODOODOOOO
gooobooooooooobooooooboooboooOooooboooOooooooDbon
Hello OOOOOOOOOOOODOOOOOOOOO0OO0O0O0O0OOOOOOOOOOOO0O
O000000000O0000000 HelloOOOOOOOOOOOODOOOOODOOO
0000000000000 000 (D0)0OUDOODO0OUDODO0O0DDOOODOUOOO
gobooooooooooooooooooboooobooooooooboobboooboboooon

4. JO0o0oaooaooad

00 1)2)00 R2D2V 000000000000 0O0O00O0DO0O0O0O0O0O0O0O00O00
gooooooobooooobooooboobooboobooboooOobboOoDbOoDO
goboooooooooooobooooooooooboooooobooo 1ooboooDo
goboobooobooooobooodoboobooooooooooooboonooon
gobooboooboobooobooooboobooooooooooooobooooboOoon
ooooooooooooooooooOOobOo0 R2b2vOO00O00O0O0O0OOOOOO
gobooouobooooooooooon

A)JoO0oUpoUooOoooUooOoooUoUoooooooo

B)OOoUOUOOOoOoOoUOOOOUOUOOOLOOOOOOOUDOOOO

¢)b0ooUOoU0oOoUO0OO0OUCOU0OO0LOOUOOOODOUDOOOOUOUOO

(© 2011 Information Processing Society of Japan



gooooooood
IPSJ SIG Technical Report

02 00O000000oo

Parameter Value
Simulation field [m] 3000 x 3000
Packet size of encoded frame [bytes] 1500
Packet size of Hello message [bytes] 100
Number of vehicles in the inlet flow [vehicle/h-Lane] 100, 300, 500, 700
Communication bandwidth [Mbps] 11
Communication range [m)] 100, 200, 500
Data effective area range [m] 1000

Hello message TTL [s] 1

Finite field GF(2™) m=8

a of the probability of replying q(M) 0.5, 1, 1.5,2,25,3,5
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