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1. XC®IZ

Wireless Mesh Network (WMN) [1, 2, 3, 4]i3,
JRFAFAIC L E Lo R > b U — 7 IR 95
ZEDTEHMBEEEM & L CGEFEEREZED T
L. WNE, ~ ATy THERUEB(E TEERi SN2 A v v
2N—=BE A2l TAT L FD2OD ) — FTHE
END., Ay valb—FET 7BAKRAL MELT
HREL, OB D A v v ab—4 LB IRICH
L, —D20OFy NI —7 BT 5. WMNDOEK ./
—Rig~LF Ry 7V 72N LTHEEL, —H#D/
— F3fE L7 & L CHMOREE COBENEETH
5= BIEDREENE. TOREWDE SIS
THDITHEZGRDIZD DRy U — 7R, SERFO—IF
Wity hT—27 E LTHOWOLN TS, —J, Ay
Va b= INy IR = S RVEE RN A
EINDD, Ay a—FOEEEFTITEE OR%E
X, RiE A N EHOEM S FIIRESEET L.
FDOA Y v a V=4 OREL, Hhithad 3R L T
b352 LT, TROOMBEDHR, F-w@EMEED
M ERFREL 725, T TRy v a/b—X ORLE % i
Wb TAMEE, Ayl —XEEREE LTOda
BEHELTND[5]. Fex OEAITHIZES, 7, 8, 9,
10, 11, 12] CIXBEM 7 /LY XA (Genetic Al-
gorithm: GA) [13], 1% b i (Hill Climbing: HC) [14],
e & 72 F L% (Simulated Annealing: SA) [15], # 7' —F
— F (Tabu Search) [16], *i - #fhxi#{t (Particle
Swarm Optimization: PSO) [17]D L 572 A Z b 2 —
AT 4 7 RFEERE, ML CE 2. EEEIR
ETDA Yy Y al—FOBEFHMNY 7 Lic Ay v
2 NV—= B DI N—T % T U F NERT D FE, R
T % % A Ak % (Coverage Construction Method:
CCM) [18] Z#R-E L=, F-E DB L L THhRIHF
fift /e pR I He-D < 1L Y ¥ (CCM-based Hill Climbing:
CCM-based HC) [19], JE R EEFARAERIEIZE D BEE
70 F L& (CCM-based Hill Simulated Annealing:
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CCM-based SA) [20] ##2Z= L, CCM%Z W\ =R A
FhERERIRY I 2 L— g VERTETHE, METLT
[21, 22, 23]. CCMZHWARE L AT A, 1ERL
DR TT U HE DIERENT A Y27 T
AT IDELENNRN=FHLDTE LAy 2l
—F OREZEHT 5 2 LAk,
ARTIEIINETREL CEZFiEL LV BLENR
Ay a2l T47 2 FOBBICHIGT 27 OICFH b &
VoA yva—FREREILTFESL LT, Frxr—=
AIEIECCMITE S BEE I LIBRRET D, £
RE VAT LOFHIGFERE & L TSGC (Size of Giant
Component) £ NCMC (Number of Covered Mesh Clients)
EEE LI

2. Ava)l—AEERNE

ZOMBETHE, BEROA Yy al—FE Ay al
FTAT N EEERICEE T D 2K It O R ZE W & B
K15, A vy a—FEEREIEIp-medianfiEEH O —
B Coh 27 ONPREERIRBE L 72 5. Z OO B89,
2y NI =7 DB L A v v a s T4 T v NOWE
BamKAbT 5 X 5722, 2RGCEE T A~D A > ¥ 2L
—Z DONEEY E TEeREbT 52 THD. ZDR
RATIEA v v 2 /V—% OER; 7 7 7 % Component & L,
K » Component % Giant Component (GC) &9 %. GC
DFFET % Component4: T AMERE S -k TH UL
WERENRK L 22D 72, Size of GC (SGC) % HAY
B35, EMEERICEET S D/ —KE
BT 22 L2 HMET DD, ZITAY T al—
BICEDA Y20 T4 T v MEBBORKILEZRD
5. FORDA Y2l TAT NOWEBEBRTHD
Number of Covered Mesh Clients (NCMC) % H fB9%% &
T 5. MEERE 2 2BEBCEE i, Ayvar T4
7 v MIEEE LTHFEL, ZOMBEEETA Yy v a
N—5 ORE L b T 5B E A v v o — FERE
M & 5.
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3. BEFE
I TIHBETFIEICOWVWTIERD . REFIEDOELL
a— R%Alg. 1, Alg. 2, Alg. 327

3.1 Coverage Construction Method

Algorithm 1 The method for randomly generating mesh routers.

Qutput: Placement list of mesh routers.
. Set Number o f mesh routers.
: Generate mesh router [0] randomly in considered area.
i L
: while i < Number of mesh routers do
Generate mesh router [i] randomly in considered area.
if SGC is maximized then
P14 1
else
Delete mesh router [i].
end if
. end while

= A ol e

Alg. 1 Avial—~&T5 8 NERE

Algorithm 2 Coverage construction method.

Input: Placement list of mesh clients.
QOutput: Placement list of best mesh routers.
1: Set Number of loop for CCM.

2.0, Current NCMC, Best NCMC « (.

3: Current mesh routers +— Alg. 1.

4: Best mesh routers +— Current mesh routers.

5: whilei < Number of loop for CCM do

6: Current NCMC + NCMC of Current mesh routers.
7: if Current NCMC > Best NCMC then

8: Best NCMC + Current NCMC.

9: Best mesh routers +— Current mesh routers.

10: end if

11: i i+ L

12: Current mesh routers « Alg. 1.
13: Current NCMC « (.

14: end while

Alg. 2 Coverage Construction Method

RTH Ay v ab—FELE % 4 KT % Coverage
Construction Method (CCM) IZ- DWW\ Tik<%. CCMILZ
UH BIREENOVLTSCCHR I KNE, DFEV A v
N—H OEERGBEHRIAN S TR SN EE T 5
FHETHD. CCMIZZ OSCCHRR KL ENTZA v =
N—H DELE A T v F MAEKT D T, Alg. 12 45E
L7=Egik 0 ik9. F7=F 0N —7HOK HENCMC)
BWA Y Va2 )L—2 ORLEZCCMOfE L T 5.

3.2 COMIcE DK mEhFTFLE

BT HCOMITES S BEE 20 FE LIBIZ DOV TR
%. BEE7FE LIE (SA: Simulated Annealing) 12, 7>
HLIRREIC LV IREER AT, R b OB
EATHDZ L EZARRBIZT D AX Ea— U AT 47 AD—
FETHD. FEXAF LEETERNTICRIT 28X 7
FLEET/MELELDOTHY, RIEEBR

Algorithm 3 CCM-based SA.

Input: Placement list of mesh clients.

Output: Placement list of best mesh routers.

: Set Number of loop for SA, Initial Temp, Final Temp.

2: Current number of loop < 0.

3: Current mesh routers < Alg. 2 (Placement list of mesh clients).
4: Best mesh routers < Alg. 2 (Placement list of mesh clients).

5: Current NCMC, Best NCMC <~ NCMC of Current mesh routers.
6

7

8

: while Current number o f loop < Number of loop for SA do

: Randomly choose an index of Current mesh routers.

: Randomly change coordinate of Current mesh router [choosed index].
9: Current NCMC + NCMC of Current mesh router.
10:  if SGC is maximized then

11: r + Randomly generate in (0.0, 100.0).

12: Eval + 10 x (Best NCMC — Current NCMC)

13: T  Initial Temp-+ (Final Temp — Initial Temp) x Gt nusier of loops
14: if e~ > 1.0 then

15: Best NCMC < Current NCMC.

16: Best mesh routers < Current mesh routers.

17: elseif ¢ 7 > rthen

18: Best NCMC « Current NCMC.

19: Best imesh routers < Current mesh routers.

20: else

21: Restore coordinate of Current mesh routers [choosed index].
22: end if

23: else

24: Restore coordinate of Current mesh routers [choosed index].
25:  endif

26:  Current number of loops < Current number of loops + 1.
27: end while

Alg. 3 CCMICEES Bix 2% LIk

(STP: State Transition Probability) |Zf#DFEH (Eval:
Evaluation of placement) & i (T: Temperature) (Z &
STHIE SIS, REFIETIE, BUEORFOIRE %1
SR L, STPIZJE U CRIEEZBER T 2 —HOWMN ZRE L
=T ERR KT Z LT Lo Tl ZRD 5. A
v ¥ ab— & il B B RE CI R O UT R SR 2 3IR L 721
DDAy v ap—FDEEE T o F MBI ED D
LLELTW3D. FCCMITLTSGCH I KL S A7z i
EZEMNT 50, BEEE LIECITEFREZERICSGC
DERAMEENTWRWEELZERT 2560755, &
RFETIESCCH AL SN TN D0 E S D EfED» D
BDI2DITA Yy v ah—2ORED A Mk L TRS#
SE¥EF% (DFS: Depth First Search) [24] & F\ 7= 252 T HE
PEHIEZEAT 5. IREFIEOEBRRIFIC I 1T 2 R EE
B2 (O~ ITRT.

Eval « 10 X (FANCMC — B7EDABEDNCMC)

(1)
T « ZIHEEE +
Blron—7%
REGLIBIE — FIEE —_—
(RRBEER — ) 5
(2)
STP « e~F
(3)
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A Delaunay triangulation and CCM-based SA approach for

mesh router placement problem
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The Wireless Mesh Networks (WMNSs) enables routers to communicate with each other wirelessly in
order to create a stable network over a wide area at a low cost and it has attracted much attention in
recent years. There are different methods for optimizing the placement of mesh routers. In our previou

s work, we proposed a Coverage Construction Method (CCM), CCM-based Hill Climbing (HC) and CC
M-based Simulated Annealing (SA) system for mesh router placement problem considering normal and
uniform distributions of mesh clients.

In this paper, we propose a Delaunay triangulation and CCM-based Simulated Annealing (SA) appro

ach for mesh router placement problem.

Keywords: Wireless Mesh Network; Mesh router placement problem; Simulated Annealing;
Delaunay triangulation.



