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Abstract: In recent years, Wireless Mesh Networks (WMNs) are attracting a lot of research attention be-
cause of their low cost nature that makes them attractive for providing wireless Internet connectivity. We
have proposed and implemented a simulation system using Simulated Annealing (SA) for node placement
problem in WMNs called WMN-SA. We evaluate the effect of different SA parameters and different num-
ber of mesh clients using our proposed system. From the simulation results, we found that for the same
distribution of clients when the mesh clients density is increased, WMN-SA performs better.

Keywords: Wireless Mesh Networks, WMN-SA, Number of mesh clients, Mesh routers placement problem.

2014/3/7

En

Effect of the Mesh Clients Density on Optimizing Mesh Routers

MAKOTO IKEDAZ:®)

v b7 —2 (Wireless Mesh Networks: WMN) [1-5] {2

A, JRACCHEEN - EHFEOsm WAy F Y -2 %
ZAZEBT 2 Hbi e LT, BEEDHKRS Y b7 — 214K
FETIIRKL 2y b7 — VD ATRE R MR A v > a

btk TRER R TR
Guraduate School of Engineering, Fukuoka Institute of Tech-
nology, Japan

2 R TR R
Faculty of Information Engineering, Fukuoka Institute of
Technology, Japan

a)  ghinji.t.sakamoto@gmail.com

b)  barolli@fit.ac.jp

9 m-ikeda@fit.ac.jp

© 2014 Information Processing Society of Japan

HEHPEZF>TWS., WMN CHEHATE/ —Fa2Avva
J—REER., AFETIE, Avyal—R&Avyyars
ATV REWVWS2DDRATDAy a2/ —NEHAWS.
A v Y al—RiE, WMN 2T 27201V Fhy 7
MEEE2ELTWS., YLFhy THE2ET DI I
D, ENV—R2 75147  NUDBEHRZEDS Z &0
TE5., 2t kb, #EZEITHELRARENILEEHHE
D2RJIZHHILTCERETEZ Do TWAED, EH
DNLV—REDDIVNEEBNTHNL Yy VREH{TEZ 2
MTESE, F/z, Avya)l—X IR0 H EERKGE

BT 5720, HEEOEH WX Y N7 —2 2T 2 HEHI A



BHRULEFMRERE
IPSJ SIG Technical Report

HETH 5.

U UL7A3 s, WMN 3R TR I b 720, A v
¥l — X OEEBFTE R Y ST — 7 2ROBEIC
EHAB. Avia)l—AEEEzRETEIEITLD,
v b7 — 0 Ok IRMEREN T £ T B 720, Avial—
Al EMEIX WMN 1281 2 &d B RE(LRED —>
TH5. =FEL, Avyal—RBEMERESRED I =
HLAREMEDIERBERMET, Wb b P-Median FEIZE
T 5720, NP N#ARETH 5 [6]. Bul{bD7zDIZIE,
La—URAT 14 Y I RFEPENTHE I VD> TH
v, F&xDZIN— 7 Ti¥ Simulated Annealing (SA) % i
WAy Y al—REEY AT LATHS WMN-SA % ik
LTW3 [7]. ARTlX, WMN-SA ¥ A5 AIZEWWT SA
DIRTA=REDA Y ¥ a)l—RREEEICED LS
BB E 525D EHN, FOFMZEITS.

2. WMN

WMN X IEEES802.11s IZ & b fE¥EfL 2D 5 T W»
% (8. AT Fhwy 2 Ay Yy a3 EHEMCRERES
A, 20 HEACKRLAKE, Wl TS EROBREICINHAT 5 2
EEREHMNE UTHESZZIT 2, WMN SIGED A v & a)b—
2%, kA MY IR VAFLAX, kbuaRA - 2 v b
T—T A, K =TI 2y 8T =7 ZENDETD S B
fbLTW5. & BUiR IR EEHEE 2 & TR O~ W
DIFEE U T H ke Ic Bl - RS Z AR D IRT. X 5ICH
CHfMEEB 2 2y b U —2 T, BORERITET S
T/ = K05/ = RFAT—REEEERITD. £z, V—XH
LASHELRIIG THEBRO® D & D 2175 725 WMN I P2P
WETHRY N —IEEERTOERT Ry 23y by —
7 9 O—FTH5.

WMN O& R IE AR VT Ry T3y hT—2
ZMERK T 5. WMN TlZ, Infrastructure/Backbone (I/B)
WMN WS 7 —F 77 F ¥y BERbLHHAINTVAS.
ZOT—=FTI7F¥IiE, BEOEGERY MU -2 L DA
NHEETHS. AIETIEIDOT—FTFI7F ¥ IiZDODNWT
Mg 5. 1/B WMN (&2 D& ENZ L > T, kD 4 FHHO
J — RIZAEE N5 [10].

MP (Mesh Point)
HARA Y 2 dy b T — 2 2R T30 BER
AWy atfERER L/ — RTHD, Station (STA)
WFINAE LW, MP OBREIXY 7 bz 712k o THE
BITE, PCXHMEREMR, AP, HEhmRICFEX
N5, WMNDAY hT—=2HNTENT - TV v ID
O EEEED.

MAP (Mesh Access Point)
MP OHBEE AP OMREZ R L7/ —NTH 5.
MAP 3 fEM LAN A v axy b7 -2 2BHT 5

© 2014 Information Processing Society of Japan

Vol.2014-DPS-158 No.42
Vol.2014-CSEC-64 No.42
2014/3/7

_[MAP]
wr -
S S [sTA]
STA| i
[STA M. - \ [STA]
L 2 {MPP] [STA] ; \
[MAP} ; [STA]
STA 5TA]

®1 WMN (%) &fEROERSAY T —2 (F) 01 A-YR
Fig. 1 A comparison of WMN (left) and traditional wireless
network (right).
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Algorithm 1 : Pseudo-code of SA.

t:=0

Initialize T'

s0 := Initial _Solution()

v0 := Evaluate(s0)

while (stopping condition not met) do

while t mod MarkovChainLen = 0 do

t:=t+1
sl := Generate(s0,T)
vl := Evaluate(sl)
if Accept(v0,v1,T") then

//Move

s0 := sl
v0 (= vl
end if

end while

T := Update(T)
end while
return sO
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Fig. 2 Web Interface for WMN-SA.
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Table 1 Input parameters.
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Fig. 3 Communication distance for a mesh router in WMN-SA.
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Fig. 4 Comparison for different number of clients on Exponential distribution.
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Fig. 5 Visualization of WMNs for different number of clients on Exponential distribu-
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