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A High Throughput Data Delivery Method Using
Wireless Multi-channel for Vehicular Ad Hoc Networks
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Abstract: Many researches addressed data dissemination utilizing inter-vehicle communication. However,
there are still some technical challenges in reduced throughput by packet collision and difficulty of communi-
cation between cars heading towards opposite directions. In this paper, we propose a wireless multi-channel
data delivery method for vehicular ad-hoc networks. The proposed method divides the roads into smaller
areas (cells) and assigns one out of four channels to each cell to avoid interference between neighboring
cells. Each car communicates with the channel assigned to the cell it is currently running on, and the whole
network can use multiple channels at a time. In this way, continuous transfer of data and delivery of large
data can be achieved. Through comparative simulation, we confirmed that the proposed method shows good
performance even in a congested situations, since the proposed media access method is effective.
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Fig. 2 Overview of the proposed method.
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Fig. 3 Image of assumed application.
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Fig. 4 An example of slicing road into cells.
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Fig. 5 An exception of slicing road in cells.
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Fig. 7 A failed channel allocation.
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Fig. 8 Acquiring communication priority by BlackBurst.
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Table 1 Format of message.
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Fig. 9 Map used in simulation.
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Table 2 Simulation parameters.

Parameter Value
SIFS 9 s
Time slot 9 us
DIFS 34 ps
tBBsiot 20 pus
tobs 20 ps

tiurn 100 ms
Giipcd 6 Mbps
Crt sy T A X 2 MBytes
T4 = FHAX 700 x 700 m?
HLHREL 3

L O f5z 1o 38 L 60km/h
FEA T B 344, 613, 732, 939 &
ERULETE! 500s
cellprrn 100 m
cellprax 200 m

ttl 100
tearry 3s
dearry 100 m

h¢ 1m

Ay 1m

IEEES02.11g %l fE % & L CEMFEHPA % 120m, [
— LB HPN T ORI RER 8% 6 Mbps, 7 ¥ & VL
4Ll Ay NI Iab—FC
FLELELT, N7y FOBERIF I om 54 [15] &

KOWMOKHEd S CRUTD L
TERL, d2CR L0 b
ZZTC, ORI 2 Wz
T%ﬂiﬁtﬁ%&#xiiéﬁﬁf%b%
(6) TEEND. TIT, hy, hy BEE - ZEWKOT ¥ 7
MIFEH T 27 OWE (m]) TH5H. & 10

Mz, #EmK & G0

smﬁ%&msz%ﬁ@)

RTwa L X1t (5) T
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AR IR

Pr(d,CR

_ (&) ( y (
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Fig. 10 Packet transfer ratio vs. distance d based on Nakagami

m distribution model.
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Fig. 11 Average throughput per node.
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Fig. 13 Completion rate of received video clips.
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