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High Throughput Wireless Multihop Access Communication
by Pair of Uni-Directional Multihop Routes

SaTosHr KusHrya™! and Hiroak: Hicaki'!

In a wireless multihop network, a wireless node exchanges data messages
with another node out of the network through an access point to which the
data messages are transmitted by using wireless multihop transmission. High
throughput bi-directional data message transmission as in P2P network appli-
cations is required; however, in bi-directional wireless multihop data message
transmission, frequent contentions and collisions reduce the throughput. This
paper proposes a novel data message transmission method in which data mes-
sages are transmitted along a uni-directional wireless multihop transmission
route from an access point to another one through the wireless node. Since the
effect on data message throughput depends on locations of access points and
wireless nodes. The proposed uni-directional data message transmissions are
applied selectively for each wireless nodes.

11
Department of Robotics and Mechatronics, Tokyo Denki University

1 © 2009 Information Processing Society of Japan



IPSJ SIG Technical Report

WEB

WEB

Vol.2009-DPS-141 No.3
Vo0l.2009-GN-73 No.3
Vol.2009-EIP-46 No.3

2009/11/26
1 IEEE802.11>  Bluetooth®
LAN
MARCH?®
LBARY
7)
RH2SWL?
No
N, n R =||No...Ny,))
N; Ni_1 Nit1
|Ni—1N;| > |NiNiy1| N; Nit1
Ni_1 Nz Ni—Q
RH2SWL
MARCH

© 2009 Information Processing Society of Japan



IPSJ SIG Technical Report

3.
3.1
3 N?
AL,
NG AL N
Ni
NE N
AL, Al
3
Ni
Ni
N{
F NP Al N
AL F
N’j
Al N Al AL
A, N/ N7

Ni

3.2
R = {{(Ny...Ny))
N;
INiNit1) | Nig1 Vi)
Ni-1 Nipa
LAN N; N;
Ni—1 Ny
R
N;_» Niy2
4 | Vi Niy1)

s INi1Ni—2) , [Nix1Niy2) , [NopaNi) |

N, N;
Niz brjpead i-1 ﬁﬁA i

Vol.2009-DPS-141 No.3
Vo0l.2009-GN-73 No.3
Vol.2009-EIP-46 No.3

[NiNi-1)
|Ni—aNi—1), |[Nit2Nits), |[Nix2Nit1)

O 20 o Q—PO =20 ===2>0

ma ma

2009/11/26
P2P
NU(=No)  NY(=N.)
Nit1
N; R
CSMA/CA
Niy1
N;
N;
|N;—1N;)
NH—] ﬁﬁA NH—Z ﬁl'ﬂ: N1+3
&
N N; F
N N
R= (V... ALY)
2

© 2009 Information Processing Society of Japan



IPSJ SIG Technical Report

Vol.2009-DPS-141 No.3
Vo0l.2009-GN-73 No.3
Vol.2009-EIP-46 No.3

2009/11/26

3.3
N*(=No)
N%(=N,) R=|No...Nn))
N; Nit1
Nit1 N; 3.2
N; R Ni-1 Nip1
CSMA /CA LAN N N
Nit1
N; Ni-1 Nina
N;
R
N;_2 Nit2 6
|NiNit1)
[N;—1N;),|Nix1Niya) 4
|Ni—2Ni—1), |Nit2Nit3) 3.2
N N N
3
N 2 AL, AL Al N}
Niy oo Nig sea N Niss sen Nivo reoe Nit ; ;
0- TR 5B o o.P8 o TR S N A
5 2
N A,
N F o N} hy
N N Ni o AL NI |INP... ALY che
Al Al N}
(6 N, F N N 5
N} A, F Nlj
N/ N Al N}

© 2009 Information Processing Society of Japan



Vol.2009-DPS-141 No.3
Vo0l.2009-GN-73 No.3
Vol.2009-EIP-46 No.3

IPSJ SIG Technical Report 2009/11/26
2 1.0
'z
2 z
2 L
n 05|
Ry
|
=
5. X
I
00 | | |
0 5 10 15 20
n BR = ((No...Ny)) Ry T8
No Nn BR 7
m UR = ||NONm>> No
N, UR 2 *Tyr =2Tyr(R:) BR bk = min(hi,, hl)
50m Tpr = Tpr(hjp)
60m LAN IEEER02.11 7
GloMoSim® Nzi ( )
7 UR Tur N/ ( )2
BR Tsr
Tur TBRr 22.9-29.0%
3.2 3.3 An Ny Am
5 A—0—>0—>0—>0—0—A
N AN ]
~ ~
1 1
8 Nli hn hm
2 AL AL 8
N; N Al hi,
URm = ||Nj ... A1) N; N A, 2
Al N} hi, UR, = ||AL ... N})) Al hi, R
i i i *1 A% N{ Al m Tur
vk By = hom + b AN T N A, Ton
N/ Tvr 2Tur

5 © 2009 Information Processing Society of Japan



IPSJ SIG Technical Report

9 Tur=Tgr ki,
B < B, B, = b
hi,
10 1 200m 2
1
Tur Tsr Tur > Trr
11

D)

i
n

SEWNT I ERRAPETDRYTE(A

2%&R|

5 10 15 20
BEYDT VARSI ETDRYTE )

9

12 N

EfEE[%]

11

Vo0l.2009-DPS-141 No.3
Vo0l.2009-GN-73 No.3
Vol.2009-EIP-46 No.3

2009/11/26
113.2m .
—A
Tpr
>
Tur
200m Tur> Tpr
Ay
200m
10
100
50 B
0 ! ! ! !
0 200 400 600 800 1000
LIDE S [m)]
hy, AL 2 hy,
Al N7
hl, Al 2 hl,
A}, N? Tyr = Tig(hiy + hiy)

© 2009 Information Processing Society of Japan



IPSJ SIG Technical Report

Tpr = Thr(hi)

N7 T =T (b, + i) Thp =T, (k)
Ko o By, B
N NI
N{ N/

l

min(maz(Tyg, Tpr), maz(Tyr, Thr))
= min(maz(2Tjp(hh, + BY), Thr (kb)) maz(2Thy (R, + hh), Tha(h3)))

BBIILFHRYTT7OERARY bT—25

N’l

Vol.2009-DPS-141 No.3
Vo0l.2009-GN-73 No.3
Vol.2009-EIP-46 No.3

2009/11/26

1) Hassanein, H. and Zhou, A.: “Routing with Load Balancing in Wireless Ad Hoc
Networks,” Proceedings of the 4th International Symposium on Modeling Analysis
and Simulation of Wireless Mobile and Systems, pp.89-96(2001).

2) Numata, Y. and Higaki, H.: “Routing and Communication Protocols for Higher
Throughput in Wireless Ad-Hoc Networks,” Proceedings of the 7th International
Conference on Wireless and Optical Communications, pp.68-74 (2007).

3) Toh, C.K., Vassiliou, V., Cuichal, G. and Shih, C.H.: “MARCH: A Medium Ac-
cess Control Protocol for Multiple Wireless Ad Hoc Networks,” Proceedings of the
IEEE Military Communications Conference, pp.512-516 (2000).

4) Zeng, X., Bagrodia, R. and Gerla, M.: “GloMoSim: a Library for Parallel Simula-
tion of Large-scale Wireless Networks,” Proceedings of the International Workshop
on Parallel and Distributed Simulation, pp.154-161 (1998).

5) “Local and Metropolitan Area Network Specific Requirements Part 11: Wireless
LAN Medium Access Control (MAC) and Physical Layer (PHY) Specifications,”
Standard IEEE 802.11 (1997).

6) “Local and metropolitan area networks Specific requirements Part 15.1: Wireless
Medium Access Control (MAC) and Physical Layer (PHY) Specifications for Wire-
less Personal Area Networks (WPANs(tm)),” Standard IEEE 802.15.1 (2002).

7) , D ) ,

Vol.2002, No.12, pp.7-12 (2002).

© 2009 Information Processing Society of Japan



