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ABSTRACT

In this paper, we propose a novel shadow clustering mechanism including a mobility estimation algorithm
based on Gauss-Markov mobility model which analyses patterns of moving direction and speed of a mobile
terminal respectively and a selection algorithm of the most suitable network for the requirements of mobile
terminals. The proposed mechanism makes much less shadow cluster area than that of the legacy methods, and
reduces unnecessary resource reservation. It is compared the proposed algorithm with traditional methods under

various scenarios

I.M E Ul A FQ—XPOl olF A% e Al
HAE AlE WS ¢ Qlojof itk 1 HES=
& FEr|tio] B4l AMHI2E AYsk= 3A] ko] =ow A Eol~ A Az} Z} ofoks ¢
4 olF B4l 71ES ol olFe] HEYIAE S A ARROE <Iste] IAIFQ] AH|Z T o]
o] All-IP 7Rk 2 BF AZAE= 44 o]F HE WAy Sk} ek gio] 1do 7 olFd 7

v,
T i
rir lo

A2 Yot APl oleid B3E T4 A7} AL T EYINAY] F=on 3

# o] =S 20089%E FHIFT21AKA] SJste] AYLHUS-

* Srefdstn WIES) 373558 A4 (jmpak @ hyuee.hanyang.ac.kr, park@hyuee.hanyang.ac.kr)
w4 B AE A AT (wikim @etri.re.kr)

E=FHS  KICS2008-10-477, A4YAF: 2008 109 29Y, HF=EH4-Y4: 2009 29 12¢

www.dbpia.co.kr



52188 =2 4] *09-02 Vol. 34 No. 2

=7 F7ks ek oleldt A% Aulz wE @y
o H wlah walshl Bk webd v of
F SEE AYSWA o] avshs MHxg
BEAL g olF YENZ BelAe] A

olggt FAHES 3Ash] S8 @] olF
&3} Wkl g @ 4= 1eld pMs”?, veps?
7F AEATE 13y PMSw @] o)F £
st 845 1A geo =M, Wi olFA
A5z 4 XJ?J AIRE EA40 dojA AFAdo] ol
2t} VCDS & ﬁ@ﬂ wake] AAE FEEH 3|
A&tge), Weke &% wlEle] 9AEH
&8 A5t OOLE 9 A %ﬁle FEZH 3|
A= AL AR gl w3 PMSSF VCDS+
o] WESA Aol st §HE£H4—§— a3k &
7] WEo] A A MEYT 3760 HE3)1)
el EAIEE 7 ik

wEpa] B =RdAe T olF &3z WEk
o] ¥gE MEHor Axkslr] {8 7goviEE
o]E Uté[456]0 7]3}__; H/\qo]__l_ dﬂ)\]_E]L_ 11;_]_?_‘_].
o] o]F A WHE A 11 4F5H dT
o] ol WY el x3Ee Aso] disid A
o okshe Al o)F oS ks AlRtsich

B =2 A olo] BE 1-HA whze] o]
TS st AHlz 1%% Az 71Ee W
el Uizt EHES NS B8 2480 o]
S HElel] e @] o oFS A% A=
HRbE AQkgit) miAHto g molMFS Fale] Al
g Wk 7)1E Wikl S v Eis=s

of
if”

[e]

El g
e f“lo
2

oz 2

—

2.1 7|&9| o|F o= et

£ Hox= PMS (Predictive Mobility Support)
"Wk} VCDS (Velocity and Call Duration Support
scheme) ol tiaiA 71es] AR e o

PMSE o] A& o53r] $siA ol
AIZE EF 2% AR gk ek PRt dAx
olz3la Y WF AHE =Adla, o] S o] f
sto] Am ol ofe] s Wg 7
"t o] 719972 A o] &aide A9 7R
& FAHO 5
AE7HA] ZSHE Ztolt}. o] Zh& Fafe] 7+ AL
the+ A "R &E (Cell Visit Probability)S AlXk
shal, o= & g olde] AEe] Wisix sC

144

(Shadow Clustering) S #/dgit) o] e =3}
AEL TdHA AMuIAE AFsr] s Y9Es

4 AIRE Bt HAAFOEH QoSE AlEdith ®H
U R AR B9t were] matelA) ekowd b
A doks AL, o gl RS o8
4 =% Stk ST PMSE Bl o %3
of Ug a4s TR oM, Wl oF
Z=A3 g2 A=zl R AZF A 3t A3
o] "ojd & girtk webd B adh ko] g
2 5 glor, A%H Aulze] AFo] HAgHo]

AA Z3he A5 2R 4

VCDSE 7|& PMSOA A ¥WE 5 A
of 1EEHA] LpW dHe] olF
FES A ARlsle] 7)€ iEL F o &
o7 A AYS ol&T T e ke AXEATH
VCDSOME et 22 F 7FA 718420 713
£ 39tE AAE o] RsHFSk) EHOH/H oko.
2 B gEo] /M wrhe Rola, EAe
o] Al ARG A vy A olF 73;*&4 %‘
o} 7IR1Zte] AFFE vt & s /Riva 7t
Azt = ol#fe} & DP(Direction Probability)
A& o83t &Eol gk olF Wik FE s
Akt

Jb
:;l
re
iy,
o N, >
2 1B ok

k T 1

— i < — —<k<
P j_{2cosk6wi/, ifg, ,; = 2kaundQ,k,Z

0, otherwise

A7)A, .k=10gv,./10g VU = 539 "7
45, v, B BT olF 9, v, 9
X2 A Hul &¥olok 3, wde] i olF
A} o]F Aol g WAL |8t A

E5 T oA7IAM, ol Azl Wig #xk=
A @de] o)F DB HRE o]l F

Sk
0471011*1 “‘«l ols &¥< sy *é‘ ks

>
o]
<
w2
L
£, -
iy
iin)
nﬂo' ot

4 e Soke el aseAl S5l 4
WA sEeA ke e 2 Bk Ao

ol rr o 3o

www.dbpia.co.kr



i
tn
ofy
Y

o]F UEA §AdAM| 7h¢2rmtax o] B 7uke] &2 Meg

Fel=H v E

aEER oS FolRY, FAde BT wE
S92 7R ol B WS} A9 gt 59
R SAw Aol s vue] ofF
See e whl o) W) wsks A9 gl
& otk EF wke] F4e In olEHe 7
S W) Seuchs W el s ofse] 2
ek wel Wl oF Sez wge Aus
91 542 mole oleka v} Ak TIR ofF
29 F olgfd W o) elv wie) W
2t gBHo Hae Bdo] 7ppLrlEn o)
wdlolch, 71e] wie] ofFy P ofd E=¥

E
wn
=)

[e]

E Joﬂ _
o Fhgoinha o) mHlo] of% o3 W
g AR e o)Fn AXFT B 5 Q]
o]tk

A FA MEND BHE A Te A =27
o} Aulz FAL 2 olF vEgAEe] N F
A48 Pz TAY Aol AnHez FHA of
FUEND T AL U )8 2 e 2
to] MHI=E AlFsirlel deke By AEER
e A S 3 A7Ee] FAA MRIAE Aled
T 02 Zoltt Ty old F2 A 4718 2
= UEFNA whde] 14 o5 Wi ;=0
WE ZefsiAl @ Zeolal, o B A=on A7
T3 QoSE A7 A oloF A FAo] LSt
Al Pt 7122l PMSS}F VCDS+= o33 335
25kA] 347 wiell AAIY A HIES) S e
28817 o ZARE 7L Stk

ol & =Rollde AAd FA HESZ 87
o = THE ol UENZ SFM T
u]_:yu. ols RYS o]&3le] whgo] o)E Hisky}
go) WSS 247 Aol Bt GEA A o
LS AQH

X
N
T
>
_'EL
T

= 3L 05 Ertﬂ_o_ /\].g.g]_

10 J}—

22. 0|5 052 St HSE M= 22{2H

het}

(Layered Shadow Cluster) -

221 7}RA-01F= 0|5 Y

Aalix 7 =Rolxe &dEe] olF
o] 7}p-2amiEE o)F Ra*s wmEga spgs)
Ack 7ReuEE o] mEle fokglk ol md
= 3= whde] o)ls4&Ey) ko] 7RgAnfE T
S5 H4& EO]‘ dojot o= wire] 7 2kl
loFs &&% Faatr] 913k Wito g AA|

2

] B S b5 ofF mHold ¥ & ¢
g ASesnimE mEdAE T Ao ekl
E AAY ol o)F &3} W] o=

s,=as,_;+(1—a)sto,V(1—a?)s

n

d =ad

n n—1

Tp—1

+(1—a)d+o,/(1—a’)d,

Mgl Z7te] Sem WS vehdeh 5,dE
U AIRE Bk &I} wEke] HFolW, o,,0,
E &y wake] AR ®E AR ol
a = &3 Wl 7heA

A ol ot olEE SEE Uehle o)
wrEA 09 140els] 4EA g AT &
a® gl 255 Wwe] o] ¥u wEe] £
3 ogge ol v WP gol B we 9
o W Hok W2 a9 gl 4252 owe
G50] Yrol|u, whare] o) ez} e
e noke 94 R SHAYY v B &
A3 B PP B Be JTL

. =2

-

222 0I5 Z=2 o=
2 Aolr= 7= et E}E AHER olF o

= uokg ANDY. BRel olFL o337 e
M e et 1% ARt ol 59, 2eln
o5 Wl vid Ausk a7 B wwe Fue

X ARE L7] g WSS GPS (global
positioning system), ToA (time of arrival), DoA
(direction of arrival)5o] Ut} B =RqiEs =
wEe flsh ge Yerg olgs) 3R AXE

T: L.E
& 4 Qeka FPgsidck

wae] ofFo] sHrhmE olFy wde w
ethn g wme] Su3 WPl wske
o PEE A "k A7) Be Se(s,)

)

I W3Hd, )& v,=(s5,,d,) 2 AIsGet 4

S5 W (Av)E BT &% Welu,0), A7

4

o

= wsHv,_,) ZLJ3L History weight(o,~)

145

www.dbpia.co.kr



ST EASFS|=FA] 09-02 Vol. 34 No. 2

Avt=aA;uA;+(1—aA;)Avt,l (€))

v, :velocity of Mobile Unit at time t
v,=(s,d,) s,:speed, d,: direction

Av=v—v,_,

Pay the mean of Awv

History weight(aA;)T‘E Od &5 walel FA
&= Wste] o 7sAEA okiel 22 4(©2)0l

oal PTG = A7 v Wapl Wit L)
s} B gon o] Wal)l W &% Wl
=87

SHIEE H)e BT S Wl oJEa
oS Ad Swe] wEl B Swel W
ueh 29w oF wsh 4] Adke A
olEE A()e AH = WS nrk o oz
.

1 (/lA:*AUt,IQSO'Q‘
a,r= UZA*(MA*,*AUFl : ?2)
‘ ﬁ‘( : — otherwise
MAZ_AUz—l)_

0,7 < the standard deviation of Av

223 ABSX M= Z2{AE 74

21 (D), QF °l83] 59 olF B=E FE &
EE ol&sle wo] o oy AYe| it
Shadow Clustering (SC)& & e+ o 27 &

S X, o2 wggn

AZ— koo < X» < TU{" ko oy )

2 L kol weh X oo M7 wishs As
HAEH k7F ARSE ols A5 #E2 =M
A, A dlete]l Bagk WMV} golAnE AR
g webM ks 2 5 ok

FolM 77k SERge] d5S ol A
G719 olE Mele vt 2ol 7 S ATk

X, = At(s, +max (X,,) “)
Xy =d,+ Xy ®

s,: speed at time t
d, : direction at time t
Xy = (XaoXag)

;lzj! 1. @] ol A= oSl w Shadow Clustering

X, 7 X, ol&ste] 1% 13} o] To] o
T 7Fse B9 2 E& ARES AS5Ea o |
9] el d= scs AR

SC7F A=W whde] Al x|, &%, 18n
AR el 91x|9} SC ol RISk 7+ A7kA| <]
AYE olgdl dEE doe A AY Azt
(PCMIT: Predictive Cell Move In Time)= A2FsH
k. PCMITE U 23 o] A 79 A ARE
(min(PCMIT))# A 2 o AZKmax(PCMIT))
o] HeZ xFHW ZF AEL min(PCMIT)ol| 2=
o A deke AHgsA =tk vk whdo]
max(PCMIT) &t Aol YA &S A o
g2 A2 AYs 3oF Hil AR A ooks
HArslEE ) ol9} e WHow EBEHQEH)
ARA dgfo] o]RoA = AYE Eo YEYT9
FE4EE =Y 5 ok

S

=

=

(3

l)n Cell—->MN

s[-'rmax(XAS)

Dn Cell>MN — DAPJL Cell>MN ]2/1 Cell

D'n Cell—->MN ( 6)

< POCMIT< ————F———
s, +min(XAs)

D,poce—yy . Distance between AP of nCell

and MN
R, .0 Radius of nCell

ES max(PCMIT) AlIZE el o] Aol Y
shd ©re] PCMOT(Predictive Cell Move Out
Time)S ALkt o] AIZE 5% QoSE B whs

e -

www.dbpia.co.kr



=R/ 3R o)F VEQR BN HP2rtns o)F BY slwe B AR FeizE 7S

2
PCMOT=————F—— @)

olF UIESZ A4 whe] f=oW Al 1
HalloF & AL} Fo] shbe w@dolA AR AlFwRE
I ' APIEE AEFHo|AL BAgle]l RAs=
Zoltk WA o] FHE olFe AE il
A gde] 548 M 2 588 F e Ae A
gigfof 3 Aolt}. B =foXe 7 o
A 88 F e DLy Hu &S A3
o, Bl dgF 9 Mul= g9 77 5 1
e A= 9 29l oS s ik B
=EdAE ® 13 Zo] ZA 3719 olF WEHA
2 Ao¥sla, 1 AL aY 13} o] ZH YEY
3 ¥2 7% Shadow Cluster oA Aei® 1)
E9]=ol| tisA] Layered Shadow Clustering=S
k=g

o] A A ook EHE 913 WE
Y3 A9 gaEEe IA TF U= £ |
EQH9} oF UESARS] 7 H=0WE s
F Utk A=W AA ARtelu HAA] L=
o] FHA o]F EYIRS] J=oMur} &
JolA] 2ok wetA B =Rexe Hiwgk 2 8l
SHE Fol7] 3l Tde] AHIAE 9% olF
&8 Aks v & A @Al Auls F1ME
A0 FAARE F= PSS RS

g 28} o] VESA A dugEe 34 2
AR o] R Step 1oIME ©Eo] olF o=
of oA Thy AR A=HWrt F3E7] o
HWEL T dAl @] &¥3 Muls gi93%s
geksta, Zb MUl AlFolA High AR dde
AHIEE AFAE & e AE 2 Sep 2
oM ke Step 104 HeElE UEIE FolA
A Aul=E w3 Qle w@de] @7she B4
7 AdsE MESZE Meshe Dot AR
HE$Z AlFe] 8= Layered Shadow Cluster

ohi
o
i)
m
1

(Mm% oft

o

E 1. YEY= g

Layer](WLAN) | Layer2(WiBro) Layer3(3G)
Maximum
Less 10m/s 25m/s More 35m/s
Speed
Cell
Almost 100m Almost 1km Almost 2km
Coverage
Channel
i 50Mbps 10Mbps 2Mbps
Bandwidth

Stap 1.
Start Network Filtering to Slep 2.
support Terminal Service Start Network Selection
Ts there network " Is there 3 thire Hnr\z’nm‘a
for terminal spead?. P =_gelwork filared?. etwork’
{ Yes
Mo

’ |
¢

Yes

Wi

Horizontal Resource No
s there network’ Na consider r

lr service bandwidth’

-

Select network supported
highest channel bandwidth

Yes

Selectad Natwork on service for
resource reservation

I-

Vertical Rasource
Reservation Handover

22l 2 WENT A9 £HE
T3 B,
. 2o\

£ FoAe AR Wbl digh A5 ks 3§t
I 7] Wb BwE f)Ete 3719 o]F WE
Az =mds etk 4 MEYIE F 194
Aejd 545 7K sloH, a9 13 o] T3
o] itk 7ZF gEEe W] dx) olF &
Wkl sk FEE dar lom, o] s FAA
olgate] Whide] By &t iy Wk e
Z4zre] #F WA igh ghs ARk & o
7133t 71E9] AgtE PMSS} VCDS
HIE 9EiA ol &ko] we AR A o
S Sl AREE Ao IS S8skeE itk
A FL MobiSim®E o] &3l om # 29 2
geprlE @S ARSSkATh
6032 HHo= sCIHS SHdlaL, &9
He= Smis ~ 35mfsE A3} et

)

[

fo kIR

12,

i

fo 2 4

e Hd 0= HFo=H o|FHtake] wh
oo AP Quka 7PPE PMS 9 VCDS$}
o] HwE S B HEYZ 4 o)F vE
932 8738 FL3S ol tisiy g7 £33k
3% 394 BAFE kel W o]F «So] A

28 o
o T
o% oE o

2. 2oNF FrlH

BEAE 3k F7] 10000m * 10000m
RN AIZE 12000s
AE GHo|E A)ZE 114 60s
2e 27 W Sm/s ~ 35m/s
(¢F 15k/h ~ 130km/h)
W3 A WS od=0~90 &
&= AHAF WY os = 0 (58 97%)

147

www.dbpia.co.kr



S22 A3 =54 *09-02 Vol. 34 No. 2

probability

a 1 2 3
k

021 3. kgke] Walel WE s Wl

=

T FE9 ®zle kel T EE BY=e
ZolAHA 19 A Hok wEl AR ok
5897 o)F o9 SWHolA ZE&HA kit =
AL & F Joh B =FoMe ki 328 A9
slo] olF dFFES 9%7F HEE TAFES
RS =g

-2 2= PMS, VCDS, 131 B =FojA
Agtsls gaElEe] 45 HlaE 3 HEE
AYEleoME olF £8E 5~30 mfs & T3}
3, BF FYe A 33 FAEA g o]Fd
7H2mtEE o)y B mEES d9er Ty
UIELZS} o]F UIESINA 242 BI2EE 3
AR A of|eks 93l AAEE Ay 5 A3
Aok

3% 4olMe DL &0 mE SC Y9 =
717F B9Ee HAFa, 1o L2
zZol7h -5 HoFErth PMSE £9& #HA
23, o wekgntow §Co AUyt BAHEHE
dgs A AFE FAISL e, VCDSE

o] F7Ktell wet sCco M7t 14709l Fst
Jtt. 2 °o]fE VCDSE PMSY 7S =
2= sCo WHAE &E AR A7)

Moo ROk

9 0

2 oL

[~ pms
VDS e

—a— Proposed

22 4 oFWe TN e Selo] WE Shadow

148

otk & @Al AN Hold4S A QY HEol
Aol WAl Y] &eo] WESE SCF
hee Aol Hrk sAT AAzE SHo] W
5% ol% 7bsd Wiel ANEE SCo F7HE

o
kl
9@
EL
X

d
=

ArkstA] ekan

Wl Bt sce AgE o BeS
wZbq AekE Hkke VCDS R
60% 71 SCe] g7t EoEA ok o B

Ml e fo do

_{

%0
22
o

T
i)

o
offt
o\
ol
©
on
_l
1o,
iih)
o)
il
i
Auj
=
rr
Y,
o,
k
o
off

M
o
(9,3
f
o
ofN
o
tlo
offl E
i)
p &
td
e
fu
X
N
>
R

B
=
2
rok
o
T (L
|
» F
X

o
=

i

fz

[

|72}

a

2
Ir oR N o [»

v}
%)
Y
rlo
N
>
R
[
)
01)14
=2

Y
oy
(o]
Ol
o
ol
b
re J8o¥o

Al we Ve A9 daelso] oA
A e Aquiavl 7Rt HESA AFeEe
F=onrt FHHoEN et Aotk

a9 49t a9 50X Az 71Ee) WekEn
Algkel welo] scdel vl AelEl Ao Asrel 2
P} Aee BUE ¢ Aok 17 62 Seo nE
Aglolers sla Aol wAAe) S8 ekl 1
Pzeoltt. Al doks A% dHClE F71E ¢,
$ RINY AE Ty @ A A 02 A
ok WAIA] 5 Controll Message y;, co™HL 3
& u A Aol WAIRe) S okl +4 2
O Nyo= Adeefo] dagh sCof 7hrolth

fverage shadow cluster size (number of cells)

] N

o & 10 15 20 2% 30 kL
Speed (m/s)

J2 5. o]F UYEYINA e £Ho| wlE  Shadow
Clustering®] H# 74

www.dbpia.co.kr



=R/ 3R o)F VEQR BN HP2rtns o)F BY slwe B AR FeizE 7S

SE000

- - . . . . .
30000 " pms

" —a—\CD3 - -
# 25000 | |—— Propossd . - A
a «— Propesed (with LSC) - !
£
F 20000 = e
= A
5 ,-
] » p

s -
= 12000 e
T &
€ 10000 Py
= &

B0 &
e

10 15 20 5 30 35

Speed (mfs)

o

38 6. S0 w2 Aaleke 918 Alof HAAe 4

ControllMessage,,,, ®)
T,

= ControllMessage ., cou < t—HXJVSO

B =FoA Ast e Weke £5E 11
she A A dagsd et d=eHE sb] o
woll 71 Wetol sl wi¢- HA = HE 3
sl 2 ek old wel, J=on Aok A=
& AR A ook H2E T AofHAlAe] &
A BTt 20157 Wil UENA HI=E

2 9 & gle Wy ohlel YEYD A oA &
#H0z )Y 5 At

¢
Md
=2
R
rr
N
i
Lo
o%
rO
=
)
£
L
<
Q
v}
\Z
t
)
ol mg

BE 7oz YEYI Ad duzlEs E3iA
o] Muls ASS AdYsignt 4R oF

79 #eA Wolq nrk FEAYS & 5 ok

w3 Ao AR oot A g HEy Auls
Bl So 47 @4 WEZ] Ad B

(bandwidth, delay$)2] 5§45 1#s 7 23st
Aulz AFore] J=ouel AY s 53
& 4 Sk

agln B =ELe oF UESa 8FE v
2 A, Boh 2L aREdA AFH AMulx
g AT F Jon, 7| dd vEHIZAA A

o2 WA BHUs AHEE ATd F

zoH 9 A MY e BAIE s =
o)
poS

=5 @tk Ak okl B W Sl
A modBe sgor, 1 A slee] WekE
Hsh Eol, ENT ewsls % scyeel
el BResA dHEe A0 Has @
191k

(1]

[2]

(3]

[4]

[5]

(6]

ikl

|

o
rok

Simone Frattasi, Hanane Fathi, Frank H.P
“Defining 4G
Technology from the User’s Perspective”,
IEEE Network, Volume 20, Issue 1,
Jan.-Feb. 2006, pp.35-41.

AbdulRahman Aljadhai and Taieb F. Znati,

Fitz, and Ramiee Prasad.,

“Predictive ~ Mobility ~Support for QoS
Provisioning in Mobile Wireless
Environments,” IEEE Journal on selected
areas in communication. Vol.19, No.10.
October 2001.

Mahfuzul Islam and Manzur Murshed,
“Novel Velocity and Call Duration Support
for QoS Provision in Mobile Wireless

Networks,” IEEE Wireless Communications
October 2004.

T. Camp, J. Boleng, and V. Davies, “A
Survey of Mobility Models for Ad Hoc
Network Research,” in Wireless
Communication and Mobile Computing
(WCMCO): Special issue on Mobile Ad Hoc
Networking: Research, Trends and
Applications, Vol.2, No.5, pp.483-502, 2002.
B. Liang, Z. .
Distance-Based Mobility Management for
PCS Networks,” in Proceedings of IEEE
Information = Communications
(INFOCOM 1999), Apr. 1999.
Y-C. Hu and D. B. Johnson.

Strategies in On-Demand Routing Protocols

Haas, “Predictive

Conference

“Caching

for Wireless Ad Hoc Networks,” in
Proceedings of  the Sixth Annual
International Conference on Mobile
Computing and Networking (MobiCom

2000), ACM, Boston, MA, August 2000.

149

www.dbpia.co.kr



S 52183 =72 °09-02 Vol. 34 No. 2

[7]1 Sayed, A.H. Tarighat, A. Khajehnouri, N.
“Network-based wireless location: challenges
faced in developing techniques for accurate
wireless  location  information”  Signal
Processing Magazine, IEEE Vol.22, Issue 4.
July 2005

[8] Yongwan Park and Fumiyuki Adachi,
“Overview of Mobile Communication”,
Enhanced Radio Access Technologies for
Next Generation Mobile Communication,
Springer Netherlands, 2007

[9] Mousavi, S. M., Rabiee, H. R., Moshref,
M., and Dabirmoghaddam, A. 2007.
“MobiSim: A Framework for Simulation of
Mobility Models in  Mobile Ad-Hoc
Networks,” In Proceedings of the Third
IEEE international Conference on Wireless
and Mobile Computing, Networking and

(October ~ 08-10,  2007).

WIMOB. IEEE Computer Society, Washington,

DC, 82

Communications

150

gt A 2KJe-Man Park) F34d

2004 2¢ SRkt A}
A71AFEZ 8 A}

2006 89 SOistm HALE
AAFEFEH AL

2006 9€~& A et A
AT E BT Bk

<@4Eok  Ad-Hoc network,

QoS, 4G

2 2l Ef(Won-Tae Kim) 3

1994 2¢ Skfstw A}
F8t A}

199613 29 SFgw A
g} AA}

2000 8E~FA| HE)
RSk} At

<PplRol  HAxEdE, B4

N
ol

El

ol

gt 2 Zl(Yong-Jin Park) A3

19691d 39 oACistw A}
SAFe AL

19714 39 oAt Hx}
S8 AL

19783 349 opMgigw Hx}
A1 E} vaL

1979 3€9~3A ST
AAAFE TAIF ST wg

2001 49~2006 oMMTiEta ekl AR
S AL

20053 29~3A IEICE 3= A5 i

& 7 Director of IEEE R10

<BARoR AFEFA, olF oy 54l

www.dbpia.co.kr



	중첩 이종 네트워크 환경에서의 가우스-마코프 이동 모델 기반의 효율적인 섀도우 클러스터 메카니즘
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 본론
	Ⅲ. 모의시험
	Ⅳ. 결론
	참고문헌


