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Research for applying WUSB over WBAN Technology to Indoor
Localization and Personal Communications in a Ship
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ABSTRACT

In this paper, a novel WUSB (Wireless USB) over WBAN (Wireless Body Area Networks) MAC protocol is
proposed to improve efficiency of sensing the personal information. Furthermore, a localization technique based
on that protocol is also proposed for indoor localization in a ship. For this purpose, the proposed localization
algorithm minimizes power consumption and estimates location with accuracy. It is executed independently at
each sensor node on the basis of WUSB over WBAN protocol. And it minimizes power consumption by

estimating locations of sensor nodes without GPS (Global Positioning Systems).

I.M B £ o]83F Aol e AEs), AukgE Adutel] Ay 9l

= 35S FF3h= Quay-Side Adlely =d|al

2T =572 ool Kt wet AelelvE Ab QO8] As3}, of=elx] ZHO|UE o]3k= A
43 sy Eske]l FAs] SUkEe] HrellA A EZZR1(GC), Al°|E AlelddlA ZHO|HE %
glaloolst el ko] ol FEdck ol s ZHely Eallx xE9] As3tE 3A R
gutol o] ERulE A7s 8l W AEsiel & 4 gick A /] 8 28-S TP SlsiA
b FAle] =3 9o} kel AHESRs Aluk L oofm myQle] Ak 0% o] AltE] 22
oA Adle|dE uksE Ed|delr} F38k= RFID g FAlelet. Fatd [1]el4= UWBSIA[1A] A

o] T2 201249 AWM (XSSO AR el Ao A]d-g vo}l 3% ¢17%(No.2011-0029321).
o FAR} BEUSt ARl ktiger1907 @mokpo.ac.kr, 3]
° WAIAA}: HEistn AR AREE ) srlee @mokpo.ac.kr, A3
* Al w S AFE 243}, khur@ginue.ac.kr, M]ﬂ A
o Bxojslal B EAFST) ylee@mokpo.ac.kr, £413]<d
=S KICS2013-01-033, A=} 20134 1"-;1 14, FE=mAledat 2013 39 8

318

www.dbpia.co.kr



>
N2

7Hel AR AL 2§ WBAN 7|4} WUSB 7]& -+

28-S Ag3t of= F#]le] AEStel] tisle] =

sl /NEkEkRe AAskck =gk ARt Al

A Aol e Fadd [2]1eke], AlRb

=914 U A RAHLLS $)3F IEEE 802.15.4 7|ub
]

l\_-;o
EZ 7]l o A7 2 AW SR ]Eel o

g 7= mlEslt

A|2~®l e 2= GPS(Global Positioning System)<}
o]l 5 EAIS o83t A A Al=EE = 9
t}. 53] GPS9| 9= olesAlE ol83l= S
2| ZA Al2=wlel wlte] Hr} AW 9% S 0]
7FedtaL A FAke] Bs AdelA ARge] Zlsdlth
= Ao sl dy] ARSEa glvk 2E,
LoS(Line of Sight)S R-78H= GPSe] SAAF Al
WellX= ARge] Zakebm, 4em olke] &4 W
A5 83k AEE 9A SAL olsivke w3l
b3 L o A o = R B =S b B R e R
off WxiEle] AREE= fulHE 2 FA5FE A
= A Ao w9 T893 84| w|wA

7FAe] a71el GPS+ A¥shA ekl & 4 9l

AHAHRHER= 71E A o= Hme] Azel
=] =7t sk AMAQl AAAH RS Y R85
g Zlolc}, oAk} zhE ol Alelelx] de] A}
455 GPSE UXE 5 ole AEE $A A
Al zglol] thgk o] diFEan glow, ofdf w
g} ARgAbe] A F2 Alkme So AEbEe] A
el AE Tt 4 gl Ao AAY AR
A &4 Alzdel] digk A7 siA zlegE]
A=

7128 4 USB+= 7+ #=|9} Hosts A43=
ol 4 AlolEe] H8sr] witel, USB 3~E9}

(o3

QA= Thulelzele] Aol djE Ak, HAkslA
A7" Alo|e] o3, zelw USB 3Hel| F-ahg
==

E% el W Ax|e] EAdd S dAHES
7R gl ol#d EAIMES slEskAl Intel
o] 7|gES FAo 7 3HAE WiMedia Alliance
= WiMedia MAC?2] A 7|45 o]£3l Wireless
USB 4% teledcl®. WiMedia MACS
WiMedia Allianceol|4] 7§&&F UWB 7|9k EAF
31¥] D-MAC (Distributed MAC) Z&EZo]n
WUSB+= 4 USBe} 543t 75 Alg3les

A=l $~Ee} tule] 7t 3mol] A2 e
A1 Zd] 480bpse] AFHAEE Algst o A
2] 10moWi7hx] FtE =2 A = gl

WBAN (Wireless Body Area Networks) 33~
<A, AAE, A=A TS FREE A
glow] %o mel AEETst 10Kbps~10Mbps
Wele olgg wi welag Aulse] B4R
omge] A5 Al el o4EE 045 <
A Spel RAEE PR AR e, v)
o F 82 AAZE ex]eymit|e ~ER dolg I}
[e]

ARBlells tlekst A AFEe] Al A=
ERSSEA=S ot} olu Ay} Aol w
e 43 BAlo]] AMgEE AnAdE, S8 ¥~
o 87=E vk 54 55 RS3ks WBAN
7|40] FQslcl. WBANS ZEAQ =3 A
2 3L AAARE FHAs) s #HAsE A
= Ao,

B ol At Ul Al el AR A
o] &84S o]= WUSB over WBAN ZZEZ
TR} B ZREZ 7xg AW A Ve
< Alglel) o] E Hal AH AnE 43} spHA

o
o,

o
sl

QR =RA] Alokshs g7 eljekie) e
WUSB over WBAN ZZE&F 7[d} Al -tofl
GPS glo] wsiHom Aol 34u oy
ZAlA mel] fAE FAFeEM AY¥ans

Z| A3}t

I. 742l HE MEo| §8M8 =0l= WUSB
over WBAN IZZ2EE

2.1. Wireless USB 7|&

WUSBE 7]¥9] USB9 wPIAZ PCE
WUSB Host® 3}3 ¥4 USB 142 #-43F F
¥ WUSB Device7} SotSHir o2 A= 9
glo]ol =gk WUSB X Al = 3] 55
A71E 2 54 tule]l2~rt WUSB  Hostot
WUSB Device 752 Ao 38 4+ 9=
DRD (Dual Role Device)E Ae|staL Qict o]zigt
DRD 7159 A&+ 28] 1o vfepd vie} 7o)
PCe} FA1 WUSB AES 53 <14% WUSB
Device 7|55 3= WUSB HDTV T]u}o]~(DRD)
7} &= t}& WUSB A4S 53l WUSB Host 7|
< A YRE FhEle) d4E 739t sl €]

319

www.dbpia.co.kr



E 183 = F4] *13-03 Vol.38C No.03

Active Beacon Period (Superframe) n

A

[as]

" -..|4 ;|‘
>

Jo (Z)

WBAN IEEE 802.15.6
Superframe
———

J12| 2. IEEE 802.15.6 Beacon mode©l|4]] Superframe -3

Fig. 2. A Superframe Structure of IEEE 802,15,6 Beacon mode

2]3t DRDE o]-&3le] o] WUSB Z#|~HE
7} 4z FAle] shsskAl Ry

Beacon ;
/" Signalling ,.2RC ’b{

. wuse
DROD - 'i’k' Dev

Network . 1| Cluster 3

Cluster 2

T2l 1. WUSB Cluster 74t DRD H|EH|Z EZ22] 74
A

Fig. 1. A topology configuration of WUSB Cluster based
DRD Networks

WUSBE WiMedia D-MAC Aol|A] 52kt 7
< WUSB #d-& WiMedia D-MAC 3] 3Z|3]o]|
4] Private DRPZ ©j|°}g} DRP T3HE2] Flgho g
A=) Private DRP 77 5# o] Z2]|Alo]A
2% W oele|agit oof A sleE RS
2, T ofZeAlo]Ae] tule]|~EL] o] Private
DRP 77tell digk AHRE dS 5 glch o]z’
Private DRP 7752l AA2 DRP <o 2
MMC (Micro-scheduled Management Commands)
Aol sFle] wFEAl ¥tk WUSB  Host=
D-MAC A=A 3 Z#H ] 9= 8] DRP
IES Wol ALsl2gxn WUSB 1F EXle] Zo
gk Private DRP A7} F7H& of|2kslar, MMC 227
95 S35 "tk MMCE WUSB 34~E7}
ApAle] FE|Elel &3 tiulo|aellAl WS
Aol Azl o R vk MMC Fzle] A5 AR,
I/O control AZFH, $~Eel tinlo|~E7E F4l
2AE AR 55 XA olrk o] MMC=
s MMCA7HA] o]Fo]d USB EzAA6] ojjgt

320

RAP2 | Type-l/ll access phase

| EAP1 | RAP1 Type-l/Il access phase EAP2 |T| CAP
I
I

WEAN Hub's WBAN Hub’s
Beacon Beacon

2AEY AHARE FIsP ZE WUSB 3~Ee}
WUSB tjulo]~7F BAl2 MMCOlA] ~AE H
A} A7kel| W] ExlsiA] =l

2.2. |IEEE 802.15.6 WBAN MAC Z|=

IEEE 802.15.6°] <17 Wel= #3ol7H, A~
ZdelelA] 3m WHS7A] Abge] & FtelA] A
&S A = ode E7 A deole H=A
o REIPla, AAY, 4a¥st 23E 2Ea
Atk WBAN %E3le] e7Akeks Al 58
of wmet Ae, @At 52 AT flE 1]
B g Sevb o7wy, AA Ase] Ads &
Ao & 75 A& AT HY £wel 3840
L5 58] Al oAEAY 28st 7wl
eg] w7} o8]7] wiitel] 7]1Ee] AlM vESL=
71l wlal o ZpEQl HFH 7)Ee] a7%Ich
IEEE 802.15 WPAN 153} A$%e 3 =
H| 23S 7-F-oll = WBANe| 878k A=
] 40omWeolll= o} Zlof| wlal e ubsf A
e S8 wel UWB 7|63 o|&8] 3o
A g-=lofoF ghfl,

IEEE 802.15.62 3h}e] dHe} oz 7o x-
b 2 EEAE P shie) SRHel )
ES=E gk} IEEE 802.15.6 MAC T2 E&EZF
2 =z 77F W Beacon PeriodE 4743}
B tufe|~7} v71S A$3S= Beacon mode®
Zzlgltl, Beacon mode: B|d W ofo] Egif
Fo] wWHASH= Non-Medical 3H3elx] AF&Fith
Beacon mode®] Active Beacon Period+ 18 29}
#¥o] Exclusive Access Phase 1 (EAP1), Random
Access Phase 1 (RAP1), Type-I/Il Access Phase,
EAP2, RAP2, Type-I/Il Access Phase, Contention
Access Phase (CAP)Z® i1}7o] ZItl. EAPI
EAP2:= 2 AE9E 2 diolels Hulr] 9
3 &%l F7lo]3 RAP1, RAP2, CAP: um%]
dlo|el & Asalr] 93l " Fzkem A V)
Hke] A whrlolr}. of7ix Zh 7] AE5S ¢

o

—_

o 18
N NIOFﬁ]

1

www.dbpia.co.kr



=T ul

vl

Mo

/

$1% WBAN 7|4} WUSB 7]& <1+

Beacon Mode with Superframe or Non-beacon Mode

-
-

<
]
o [
O . )
@ [g] | | Private Period | | | El
H F < >l e - - > > K¢ >
w |, | EAPT | RAP1 ;’1 Type-I/Il access phase TEAP&L RAP2 Type-I/ll access phase | rCAP
= | ! =~ ~. |
<< ! / ~. I
a hi ! T ' .
= . ' ~< WUSB Host's
EJUSB Host's j,r - Beacon
eacon -
/ Isochronous/ Bulk Interrupt T~
! Cantrol T f -
/ Transfer Data,Transter ranstar -
B / B
g o v Y o v o
a2 ol = T (= - L Elo Ol = 2
s [EleZ w5 ez n <= S|m< w =
O < =5 E5IE(E5 e = S=5 =5
)= | I I S | S R — - |
w = A Y A
0= ; Mext MMC Next MMC |— Mext MMC
g }4— Transaction Grouz 1 —D-\-l— Transaction Groug 2 Transaction Group n

J1%| 3. WUSB over IEEE 802.15.6 MAC
Fig. 3. WUSB over IEEE 802.15.6 MAC Configuration

L

-

T2 4. WUSB over WBAN 7|4l 7HolA B4 x| ~H

Fig. 4. WUSB over WBAN based Personal Communication Systems

3, CSMA/CA = Slotted Aloha 2]

t} Type-I/Il Access Phase-> B|7ZA 7|uke] H
Hrlo g sHe}l wei= vlg] gy EkE o8-
gt & =ields 13 39F 3] WUSB 34E
9} tluje]~s 7F BA1S 98l Type-I/Il Access
Phase 77He @9sle] MMC 2AEE 7158 A
Azl a8 4= AHEAPE WUSB  3AES
WBAN #E $2E 7|55 Aol Faeh= 73
-+ 318 WUSB Zu]2E|9} 3h}e] WBAN S+
2E7} A=) AT JNIARAR A2E Al

2 epdich

= o8’k

. WUSB over WBAN 7|dt 2|x| QIA] J|&
AP an 2452 913 95 <14 A" g

www.dbpia

AW, B, AERRIA] AR FRiEch 2A=
vizizke] Ay 3 AREE 9%
Data(TCNT: %53} E2A|7hS 3|53} o]
A(Relay) >= 93-S 3h= H|Z71S E3)
el 3745 A= :=(Sink node)elA|
AAERIA A= Aa rEENE A A
H Datag o83l vz} AWz A & Al
Ak o] & o] gate] Akt SRF npr o 2o 9
= #HARZE ARl yaZHelde). wA-e 77t
I-(Unique)ID2} Numbered IDE 7}X]22 ick a2
+ ID= Alzde AR vizle] miet g2,
Numbered ID¥= A|2ElS FASh= vz ¢} 3

Alglel  1iRE adizkx] AedEvy @
Numbered ID= A7+ Z7]3= £33  Auto

BeaconingA| ©]-§-o] Al2H] Wje] RFAM-S 24

321

.co.kr



E 183 = F4] *13-03 Vol.38C No.03

slsto] Alz="l AA| A
o3}A ol

Agkgl A|~8le WUSB over WBAN Z 2 EZ
of| ] EWHM 1kl *}0194 A]ﬂoﬂ °lsz gl A

ARE FHasksked 7]

e %‘“ = "F’ﬂf{} Tl =25 A dd
A7 w8l AR 3k o] vk 7o AAell=
H|Ze] =59 QIERIES o]&sle] S35k =
1 AR= 2]AHel|A] Numbered ID Ordering 27|
= o R Addwo] FE5 WA "ok 1 $
THo] AAEH i 79| HHES ZAs s
Ect

3.1. 2AlE AlIAE]

A= AA A2EHoA wl$- Fe3dk 7]5al
Ar] AL 93 A7F AKX Datas A2 AW
2 A$sh= 9383 18]3 WUSB 34E 7|52
Z+= WBAN & H :=9] Auto Beaconing< 53t

A 2AEFEE BRI

A dare|Ee] Fogk i vt 24 1
Alole] F713l= 5% Auto Beaconing 1|3l
oﬂ 7:1;{40];]_ .‘_?_o:] 7:];(3 -] o 1:}_—_»]- 71—o] ‘l‘agﬂ
ot A= AS LS 714 =W Solicitation
message s HRZEI|AESLY Folo] 223lE 55
gkcl Solicitation message+= 79 ZAAS 98 ]
219] Z8uh vloln] Qlejel o] AHEEIEL 2l AHe)
FAIEE HAEL 289 QEHES E3)
A 2} Azt A E Adkele] Tl AF
gt} wlastel Axsie oo ek s
26 IDE A AEsle] o 2 e
SkEghc}

T Z2AL AN & 9Adl s 7

ARl AAoR AR e wzdEe
A QAo FeEtA FHER ymzA] vZES A
Aoke] BIE 7HHE 4 oAl Hoth A
Z59e A ¢ olE uiziERke] o AA
FofsiA| Hlug o AAS 913 RF AR89 &
stz Alx"le] S5 2 A 27] 9x] ZEA
Ao} A v #43lol] 7]o5HA] ok,

(o3
r

il

=~ O L=
s

_—

e 1% o mlo

322

T2 5. Numbered ID ol wh2 w]zl wijx] n}2]
Fig. 5. A Beaconing Scheme according to Numbered ID

Beacon(1,1)

Beacon(2,2)

Beacon(7,3)

V : @l enbiun pusg

Beacon(8,0)

g : alanbiun pusg

9 : @lenbjun pusg
US Beaconing

Send RF Broadcasting All Beacons
a puss

Broadcasting to Nodes For Starting

Cell Selection with
Received Unique

1 0 Ofdfdnfn-="

Cell Selection Area & Beacon Sync Area Receiver

J8 6. 7o AR v 5713
Fig. 6. Beacon Synchronization and Area Selection

3.2. H|ZS| AlAH =ME

HZ1 A T2 A Aol wet 25aE
Alstar AW e] 9% FA dolHE Aaxrsw
dojeh= 71es 7ML otk 2 AzHlelA=
vjZe] wjx] ¥AlS wf IDE RER4 S B
3] Numbered IDE 1 5 o]& AR83}e] o)z}

O] w25} =} 7 F39] Numbered ID +

frdsllokalm [0:1] 7ol WS 2=tk

H|Zlel| A4de] Folew 7] JEH 1E‘r%
A EHE  Solicitation HAA|E FAlsH
HE Z7|3kela A2 e Z—ﬂrﬂ A==
7o) 25945 Ak ElelnE AA|AIA
Ao} #RAIzEe] ARlE Ankela, A A7E F
2595 AR Xebd di7] AR 3]9g)
AxrE A=) 3t 7 W A 3l CELL_SIZE_

o 0

1

rfL AL rulm

www.dbpia.co.kr




r
Mo
r>«
=
=

7Hel AR AL 2§ WBAN 7|4} WUSB 7]& -+

> Start

eceiving Solicitatiol
Message 7

= Numbered ID * 5ms

Wait

Sending ultrasonic
wave & Wait

Reset Timer

Sending ID to Receiver

Receiving Routing
Packet ?

Receiving ultrasonic

Distance Calculation

CELL_SIZE_CNT >>
Pre_value

Fig. 7. A Beaconing System Flowchart
T3 7. 97 AJ2E eAE
ONTS Hlaste] kel Azl gol 7o v @
ghurt 2ke wjzlo] 3 ool AAH Zolek 7
o] AAHE nl7 52 AX]e] Numbered ID *
5mse] A|ZHsel ti7]gk = xPile] 3f- IDE 24
el Al A3t ofr)7kAL elanle] iAol
Hlzle] Fofsh= FEelch
T4 AR o] ZrEw AAE Fole ulA
= A RS 575 AL AT 7
D}EJEP 713k WA= BlAw e Er] A Re}
1712] Numbered IDel wE 253} % A7k
7RI 3= 9ler R W72 Local Clockell
OffsetS UI3le] £7]3}2 4303 & Azl 240l
w2t 2295 138 $E3sk di7] AR Eei3i

11‘,

T4 7320401]*1 Al vIZIES AHAame] I]lo]
= 2898 £531%] 9] ulEd A= U A
o AR ib_IiMl 71of8HA Hek 71E AlE 2
Awle] whes 2 Aol el ojg ~AEY
olm® MY 4wyt HA AN, S A9 914
QAo Alele] ol MAske FAF slsierh, A

AT e samiel Eeld] Sl Fas el
A B 7 7Sk wE 2guks o] 8st

wave ? Yes
Receiving +
v Sync_message ? o
3:- Deliver packet No
to other beacon
Timer Stop & Yes

End (Looped)

Auto Beaconing®|22 & 2 X4l
83 AR 2RE FolHA FAEH
Azt

—
A 2= 9L k= nist
3 x=F A ez

Location Estimation Error
Calculation < Limit
YES
)
Location

w

Discard Adjustment
Bigger value T

Adequate
—NO
vss

Store
Data

Display
Receiver Location

1

Wait Next
Serial Dat

I

J8 8. AEIA Ay AlzE] A
Fig. 8. A System Flowchart of Context-aware Service
Servers

323

www.dbpia.co.kr



gh1541818]3=4] °13-03 Vol.38C No.03

AAEelal A= 91F ARxE daElET GUIE
zZr=r} webs BA7E FA 2=E 53 RFE
75:’5—{?1' ElEaE ]7} 7‘43 Dataz= A3 x5 &
]l JHE]
IE 38 o

A8 SAEE AR GUI

V. AlZgold Zit =4

Aokst A xde] Ag] i} @ 9)x] o2 =]
slo] A}, B3] 9x} vkl 2 g 4B Ax|E
T S AR ¥Rl 7ke] AR eakE SRAe
2 g e game}l vjA 7 7HAs
AZA2] 49.6cmz Fil ZSIE o]83le] 2000
5] 223t Ajolr}t =AE do|EH R ke T
g ae ngh 99 E deldE

X, X, X, o)z} & u;H X 13} o] A= e}
elel 95} Alsle] Alg|A SR o8 F ujgl

212 2] 100emeld] B =4S sgick

ﬂl

(&

il

E 1. A=72] 49.6cmellx2] 20003 =4 EA Az}
Table 1. Statistics of 2000 Tlmes Measurements  at
49.6cm Distance

mean } 49.64515 cm
variance S° 0.001517 cm
standard deviation S 0.038945 cm
standard error SE 0.000871 cm
average variation 2000 times 49.64515 +2x0.000871 cm

249 dloleEe 4] 918, 23 10614 5
A% BBl & Xio Xoveo X, 0]} & ul, 3 29} 7o)

|=I=I

A=72] 100cmel419] 20003 =4 EA4 Az}
Ta ble 2 Statistics of 2000 Times Measurements at
100cm Distance

mean X 100.0541 cm

variance S 0.00168062 cm

standard deviation S 0.04099536 cm

standard error SE 0.00091668 cm

average variation 2000 times 100.0541+2%0.00091668 cm

324

50.00 cm
49.85 cm
49.80 em
49.85 cm
49.80 cm
49.75 cm
49,70 em -
4985 cm
49.60 cm .
4955 em -—— - — - .
49,50 cm
49.45 cm
49.40 em
4935 cm
49.30 cm
49.25 em
49.20 em
49.15 em
4910 cm
49.05 em
49,00 cm

Distance

500 1000 1500 2000
The number of times
T2 9. A=7]E] 49.6emellA12] 20003 =3 A3}
Fig. 9. Results of 2000 Times Measurements at 49.6 cm
Distance.

o -

100 4 em

100.2 cm

100.0 cm

Distance

99.8 cm

996 cm

s0 1000 1800 2000
Number of Times
T2 10. A572] 100cmel 4] 20003] 54 A3}

Fig. 10. Results of 2000 Times Measurements at 100 cm
Distance.

o -

E 3. A=77] 49.6cm 2 100cmellx2] 20003 =4 ZHz}h
Table 3 Results of 2000 Times Measurements at 49.6cm
and 100cm Distances

Distance . Distance .
(cm) times (cm) times

99.9664 10 49.5704 71
100.0008 325 49.6048 454
100.0352 949 49.6392 1004
100.0696 65 49.708 471
100.104 571 total times 2000
100.1384 74

99.072 6

total times 2000

Ael7} - wl(100em) 2 whgel weh EE 24t
ok} Alesdlgl on}, arhA] Qajel] 93RS w|H]x]
ogkth 919] Askz izl 2|AH Zke) wig- Al=e
kgl A e 23o] risshls 1L o 4 glr)

www.dbpia.co.kr



i
Mo

N2

Rel Aw AS 93 WBAN 7|8k WUSB 7|& oA+

A
=

V. =

B =rollxs At o] AdjellA] Rl AR A
g84S %o]= WUSB over WBAN Z2EF

B oZeegd 7|23 AW A vle
Algksldet B =ellA Algkshe $13

Z2 WUSB over WBAN Z2&F 7|

=i

o

o 41 Lo

) /_\_]iol-:ﬂ_

¢ W

=

el e B5ske 3F AA ==t
g @ AA eee] A wigEA] s
A ghomye 4 5 e Aue g
Hrf s GPS7F obdd thE WAo® Al
=9 S e A7 AH f1A 54 e

Pz
ke wleA] Qs B A AHox= WUSB
3~E7} A53 WBAN Bl7lo] $A1% A Kol o}

Antste] 7)) 91xE AAskaL, 249 &
AsHA ek 22} real-time ©1ZE|Alo]A
e Hep whE xe|Eert ey =3t
1EeiAlol e SR <lAjiest ohzl Wik
ol & 7leodof gt

2L
ftlo
i)

s e
i

Lo,
>
o

s

i
ro

MO

a
[1] D. H. Park, B. J. Kang, J. W. Park, and S. E.
Cho, “Applying
system toyard crane,” in Proc. Conf. Korea
Inst. Commun. Eng. (KIICE), pp. 134-139,
Daejeon, Korea, June 2007.

S. Y. Choi, “Research for applying IEEE

802.15.4 to indoor location positioning and

ultra-wideband  location

communication system of ship,” M.S. thesis,
Inha Univ., Incheon, Korea, 2010.

N. Priyantha, A. Chakraborty, and H.
Balakrishnan, “The cricket location support

(3]

system,” in Proc. Ann Int’l Conf. Mobile
Comput. Networking (MobiCom °00), pp.
32-43, New York, U.S.A., Aug. 2000.

P. Bahl and V. N. Padmanabhan, “RADAR:
an in-building RF based user location and
tracking system,” in Proc. IEEE Infocom
2000, IEEE CS Press, pp. 775-784, Los
Alamitos, Calif., 2000.

V. and M.

[4]

Ramadurai L.  Sichitiu,

[5]

[6]

[7]

[8]

(9]

[10]

[11]

“Localization in wireless sensor networks: a
probabilistic approach,” in Proc. Int. Conf.
Wireless Networks (ICWN 2003), pp. 275-281,
Las Vegas, U.S.A., June 2003.

A. C-C. Han, and M. B.

Strivastava, “Dynamic fine-grained localization

Savvides,

in ad-hoc networks of sensors,” in Proc. ACM
MobiCom, pp. 166-179. Rome, Italy, July
2001.

L. Doherty, L. El Ghaoui and K. S. J. Pister,
“Convex position estimation in wireless sensor
networks,” in Proc. IEEE Int. Conf. Comput.
Commun. (INFOCOM), pp. 324-334, Apr.
2001.

Unicersal Serial Bus, Wireless USB from the
USB-IF [Online], retrived (2010 Sep. 9),
available: http://www.usb.org/developers/wusby.
WiMedia MAC Release Spec. 1.5, Distributed
Medium Access Control (MAC) for Wireless
Networks [Online], retrieved (2009 Dec. 1),
available: http://www.wimedia.org/en/index/asp.
IEEE 802.15, IEEE 802.15 WPAN task group
6 body area networks (BAN) [Online], available:
http://www.ieee802.org/15/pub/TG6.html.

K.I. Kim, “Adjusting transmission power for
real-time communications in wireless sensor
networks,” J. Inform. Commun. Convergence

Eng., vol. 10, no. 1, pp.21-26, Mar. 2012.

(Beom-mu Kim)

20129 29 HEUstw AR
HAAlg-sh F-skat

2012 3€~&A] HEdjsta
AAg-skt A

o |
T

<Al Hol> Machine to
Machine Network,
Communication Network,
Smart device
325

www.dbpia.co.kr



& & (Kyeong Hur)

199813 24 wEEtw A}
3t Ak

20001 294 wEtiskw Az}
F3ta FEAAL

20041 8 st Az}
5t BAlgE uat

20041 94~2005d 89 At
AEL71EASAIT) Al

20051 9~ Z3lwl FHFE| S g

<FAFol BAANEAA, AFERIA7)E, FA5E

A

0] A 2 (Yeonwoo Lee)

1994 24 wEvistal Ay
g3} AAf

20004 29 e thsta A=
g3} Wbt

20001 104~20034 129 o=
Edinburgh &3l Research
Fellow

2004 19~2005 84 AME3 |

20051 9~ HHEE st st AR
EAlFs, g

<l Eol dA4E4], e-Navigation, Cognitive
Radio, 4G °|=%Al

0] M 2 (Seong Ro Lee)

. 1987 24 wHE sk Az}
st T}
1’ 2459 1990 29 FEHI|%)
b A7 ekl

““'i 1996 89 d=ukslr]&d
»/

A7 LA A8t ekl
1997 9 ~&a| Hxojslw

Tt AW AREty W
<AEol CAEFAIAAE] o5 U $AdFAIA
(<))
=

2~®] USN/®d| g ~g-8-Fof

www.dbpia.co.kr



	선박 내 위치인식 및 개인 정보 전달을 위한 WBAN 기반 WUSB 기술 연구
	요약
	ABSTRACT
	I. 서론
	II. 개인 정보 전달의 효율성을 높이는 WUSB over WBAN 프로토콜
	III. WUSB over WBAN 기반 위치 인식 기술
	IV. 시뮬레이션 결과 분석
	V. 결론
	참고문헌


