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Abstract:With the current explosive growth of WLAN'devices and users,a large number of WLAN Access Points (APs)

are deployed in some public places to meét people's wireless communication needs.In the situation of dense distribution of

WLAN APs,how to select and access<an optimal AP 1s an important issue affecting users' communication experience and

rational utilization of network resources.Based on analyzing the requirements and preferences of different user business for

network attributes,an initial WLAN access selection method is designed.In this method,users are firstly classified according

to their moving speed and the high-speed users are not allowed to access WLAN in order to avoid unnecessary handoff.Using

the Analytic HierarchyswProcessy(AHP),the weights of network attributes are then obtained based on the requirements and

preferences of différent usersiAt last,a multi-attribute decision mechanism for optimal access selection is designed.According

to the OPNET simulation.experiment,this method is able to reduce unnecessary handoff,decrease the probability of handoff

failure and improve the network performance.

Keywords: WLAN;access selection;user requirements; AHP; TOPSIS

1 5|5 (Introduction)

VTAER, A B IR 0 5 AR, Y VAR g, AT
P, B REFEIR S SFMRE WAL H i &, A
TR TCR 25 YT RIS K. BTIEEE 802. 11HYTLEL
Jaisk ¥ (Wireless Local Area Network, WLAN)f T H & &
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DI AR, 42 7 0 28 B LA SR M 25 1M e, A SCER

T—FhET TR RWLANS AR,

2 [EfIREE AR ZAE E (Problem description
and basic idea)

TEWLANSEAEFEF LT, HOH WA R ET %2
=5 R (Received Signal Strength Indication, RSSI)i#E4T
P 25 SRR SZ BRI Hh R P B A 7 Pkl 9 4 2
NBEFARIE W FERE Y P KA WLANKE, &
PSR AT BB IR/ J5 SRR B, 5 v P 28 IR 55
i (Quality of Service, QoS),

T PR WLANRS, X W 4% 975 5K 56 Br_E 2
J RIS P 1) 2% Ml 95 oF 19 28 R BB A 75 5K o BT RAAS SO SE R 4
3GPPHRE, H5HHDL S A&k Ss . ks . ZRHMS
ME s, Hp, iK%, MVolP, AIHLHIE%
g5, SEmFPEEGE, X Sl 55 EE SR 2% it B v FE IR B
ANs TS, ARSI, 4% AR A TR 5, — Rk
W 235 58 F5 K B, ERRRES e — ERY MM IERAN 260, X H.
Fl g5, IR TR, RS, R O LR R 2 1Y
FURTHEUR BFREE, MR, EE RIS,
LR R 9 25 [ I HE LT 30 25K . A SCREE TR R 2851
AL 55 % 28 P REFE AR RO R, TR ILR L,

R1 AR A 555 W4 1 BEFE ARV E K
Tab.1 Requirements for network performancesindicators

of different types of network business
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BT Eidkdr se(Bandwidth) . B & (Delay). #43h

(Jitter), Zf@2(Lost rate) Py ™M L5 PEREFRARZ Ab, AL
% & B WLAN K HUE 5 538 B2 (RSST)FIH P (9 3 3 B2
(Velocity) B HEFR 0T HE A M 25 SRR 520, & LWLANHE: A
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Fig.1 Algorithmic procedure

3 & %1%t (Algorithm design)
31 BETFAPERHMNENEHHE

AR E R M (Analytic Hierarchy Process,
AHP)RMFRIEZ AN AP PR MEANIE, AHPZ—F
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ZAEREAE, Hop BARZR0Ea B iR, A0 Rk
BRMPIAPEA s T RBRNRER AT R, ACH A
F# AWLANJTA A& AP, HEN B IR SR PR EEE
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Fig.2 The hierarchical structure of AP selection
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Tab.2 The basic scale of the pairwise comparison matrix

HERYE Eivdivie'd Bl
1 R E AN BAR A AR BTk
3 B EE LS FIH T (i 7] TR 25 2
5 I b E LR AAINHA R RS A BT 5
7 HENE EH BRI R E BT R
9 EEROEE S HEH EMRIERRE LG EEE
2,4,6,8 FORARET AP H (8] B
ek WA T RA EAPREE, WA T2 bR BE Y 1 45
TS HUBFI R H Ny
B D J L R
B|dy dy dy dy d;
_D dy dy dy dy dy
# J|dy dy dy dy dys (2)
Lldy dy, dy dy dy
Rlds dsy, dy dy dys

KRG R MAFFERE T AL E . FRAEAR A WA R AE )
BRSNS, RRIFHI A R HAFAEAR
How= A, w (3)
o, 2, w52 A e B KRR AEAR RN AR ) &, wiH
—fLEBR IR E R R, WX FER BRI EY, 2
T AFIRSERE 0, ARTARENW w,.ow, B
W =H-w' n=0,1,2,. (4)
HEA AR
(VAR HAE R R I3 — L BT iR 1) B! = (o, ... ),
A2 T IR (=1.2...5), Fal >0H 0 =1,
@it

W= H - =01, 2 (5)
(3)4F b 5UH—f A7 )
DRy . (6)
(TR RIe=0 , X4
‘WIM ,W;\ <gi=12,.,5 ™
PR B W= v B SRR R B K AR A, 0 )
AEAAE 1) o,
F4P={a.a,.....a,} e FRWLANH AP, FUser = {uy. ..., }

Fon P R LT R sy . RSB A (MS) fih K1)
Bt ARG, T SCARYE AT SCHR A B VT 07 VR A R
XFAFE(B). BHEED), #31()), ZEFOLFETRERN
T, WIR BT RGBT RS X T 9E . WHE, $3h, Z6
HAUE SR AR [ A - o W% FXET
XEERFEH THILE IR w, = (@, 05,0 0;), HHF

w, = (&, @,,..., %)

BEEHASE . BT PSR WLANSE A5 7
2.0 (8)
w, =+
m
GAUE S R P RS -
Pseudo Weight computing algorithm
1 Begin
2 input and update decision matrix H
3 q=0;
4 while [w"" —w’|<£,i=12,.,5 do
5 W = Hw' n=0,1,2,...
6 W = wm/z@m
7 q=q%1
8 endygWhile
9 return w?
10 End
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R SR ginA R oy dr, R 5T R PSR WLAN
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di/ .
Yy =——i= L,2,...

>
BEIRHEAL AT =(r,), ., BA

0, j=1,2,..5 (9)
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B D J L R
i€k Vi Vi3 Ve Vis
V¥ xw=lv, v, vy

V.

Vo Vas

Vi Va2 Vs
B D J L R

wlyll wzyll w3yl3 w4y|4 a)5y15
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Vas Vas

(12)

DYy DYy G5 O, O,

Q) IE., MPEEM, 2 x M4 53R E B AR EAD 7
AR, A
X ={(maxv,|j € J),(minv,|i € J)} = {1505 } (13)
X ={(minv,|j €.J),(maxv,}ji € J)} = {7505 } (14)
H, JARERREIER, SR NAEER, TEAXHAR
WLANEM N, R, ZER, BaiE T A ERR, mi
T FIE 5 50 T A AR AR
(AT A A7 2 S HAE T R PR B

D = IZ(V‘/—vji)z,ieN (15)

() sk Ty 285 PR MR A A X AR BE G

C =

D7{+1,0<Cf<1,ieN 1%
D

Yo TR, R XS T IERAR Y, A% S
PRI, %Y BB H AR RO . Mex(Ga cCE Ay
Bl P AE D) FE R B AR IEAPIE B B Y BIEE 1 APYE
B, SRRA DTSRI W] DA BB Ul A R MSHIE E, [
(BSIE i T o 7
4 EHiXFES4HEES T (Algorithm simulation and

performance analysis)
4.1 OPNET{HEEEITE

OPNET(Optimizedw Network Engineering Tools)® %
{5 B2 H min A R e e M B AN TG 2
—, ARXMHEAHOPNET Modeler 14.5(5E T.HXHT802.11
AIWLANH A A TR

T AT PATEA s AR ) 25 R, OPNET  Modeler R f
T H R 5 K (Hierarchical Network Modeling),
AR PR T ZEEENE, N BRI AR MR
(Network Model). TS #%f (Node Model)F st fe A A
(Process Model)? 1%

(DR, BRI R TIRE, 6 H A BORSHL
R, GRENT A AERERNC/ C++ RIS B 7 A%
LERE, AT E X RE e h & SR B B4R, AR

B RS AR SO P

()1 RS T SO 25747 s S5 R R AR AT R I
B 2 [R5 B0 s S IR e B 5 4%, ST AT A A
SEPIMSCEA A B TR R R Y R

()8R, H5 45T SR BN 2%, B8 M 45 1940
FINEEHE , REASEZY PR v )38 A SR B AR D5 U Hb
BCE, F i JE X T HE A B A AR SR

OPNET Modelerxf WLANf 37 £ 32 B K I 7E Wireless
LANEH |,

B3 (;PNET‘#WLAN#%#&Q{J X ¥ 7:
Fig.3 Therattributes of WLAN modules in OPNET
BRI S (5 S 2 2 TIEEES02. 11, FASLH
T ARHEWLAN H A& AT A FIRRIE, AR ANLE . 1817
AP, WSO . Wila] B AR L] B R A
OPNET Modeler 14.5F1IEEE 802.11Jc4k/Rilsk ™ )8 FRARTS
HLEEHE W 4R

K4 OPNETHIEEE 802.11Jo4k s ™ A BRARSHL
Fig.4 The finite—state machine for IEEE 802.11
wireless LAN in OPNET
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HoApp0—2m/spResh il E SO IREIZSI Y, 2—15m/s
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Tab.3 The parameter settings of simulation experiment
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Fig.5 Comparisen of users' average switching times
under different*network scale conditions
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Fig.6 Comparison of average switching failure rate
under different network scaleyconditions
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Fig.7 Comparison of average bandwidth under different
network scale conditions
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