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In this research project, we explored a new design space of condition-based communication 
technique for various ITS services and we proposed 1) Adaptive Beacon Transmission and a 
basic condition-based autonomous packet forwarding, 2) Road-Segment-based Data 
Dissemination for emergency vehicle notification that limits the dissemination area to the 
driving route of the emergency vehicle, and 3) CB-Flooding that introduces estimation of 
encountering the emergency vehicle. Performances of these proposed schemes were 
evaluated through computer simulations and the results showed their efficiency. 
 

 
 

    
2009  
2010  
2011  

 
 

 
 

 
 

ITS  
 

 
ITS

VANET

ITS

ITS

 
 



 
 

 
ITS

 
 

 

 
 

 

 

  

tmin

Tcycle

Tcycle =max
!v + (v2 + 2aD)

a
, tmin

"

#
$

%

&
' (1)

v
a tm

tm

 D



  

 

 
(3) Road-Segment-Based Data 
Dissemination 

  

 
  

 
 

 

W
 

W = wmin +wmax (1!
d
r
) (2)

 

wmax , wmin,  r

 



d

 
 
(4) CB-Flooding 

CB-Flooding

 
  

ID
ID

GPS
1

 
  

ID
 

ID
ID ID

ID ID

ID
ID

 
  

4 CB-Flooding

Greedy Forwarding

 

ID  

 
  

ID

 



 

 
 
(4) CF-Flooding  

CB-Flooding 5
1

S
7 8 

40km/h

1  
LCN LBM

SL-Flooding-Large

SL-Flooding-Small
 

 
6

 
CB-Flooding 

90% 

 
CB-Flooding

10

 
 

7
CB-Flooding 

CB-Flooding 
CB-Flooding

CB-Flooding

CB-Flooding
 

0 300m 700m 1100m

300m

600m

900m

1200m

450m S

Building

Building

Building Building

Building

Building

1 2 3

4 5 6

7 8 9

10 11 12

 0

 10

 20

 30

 40

 50

 60

 70

 80

 90

 100

 20  30  40  50  60D
is

se
m

in
a
ti

on
 R

a
te

 o
f 

P
a
ck

et
 [

%
]

Density of Vehicles [vehicles/km]

CB-Flooding(non shadowing)
CB-Flooding(shadowing)

CB-Flooding(without Estimation)(shadowing)
SL-Flooding-Large(non shadowing)

SL-Flooding-Large(shadowing)
SL-Flooding-Small(non shadowing)

 

 

 

 

 

 

 

 

 

     

 
 

 
 

   

 
 

 

 

 

 

 

 

 

 

 

 

 

     

 
 

 
 

   

 

 
 

 

 0

 10

 20

 30

 40

 50

 60

 70

 80

 20  30  40  50  60

T
ot

a
l 

N
u

m
b
er

 o
f 

S
en

d
 P

a
ck

et
s

Density of Vehicles [vehicles/km]

CB-Flooding
CB-Flooding(without Estimation)

SL-Flooding (Large)

p

ネットワークシミュレータ QualNet version 5.0.0

無線通信方式 IEEE802.11b

車両数 264～612 台
車両密度 22.5 ～ 52.2vehicles/km

最大無線通信距離 100m

ビーコンパケット長 48byte

データパケット長 100byte

ビーコン送信周期 500ms

見通し外通信距離 4m

θ 90°未満
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