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ABSTRACT

Recently, we are increasing an interest of the health care from the developing elderly society. The need for the safety
standardization is the High-tech industry that the technology of Medical science based on advanced nations with the
wireless communication technology. It is urgent matter the chronic disease that is growing the total costs is everyday
increased. We consider the standardization of the monitoring the medical examination based on the medical science
environment with wireless communication technology. In addition, we make the environment of the powerful nation
based on medical / patient care technology for the supporting of the high quality service. In this paper, we focus on
description of the relationship that convergence of the medical / patient care science is need the component based on
wireless communication technology.

FIHE 52, A0, SAM, BAN, BUEY, o774

Key word : Bluetooth, Zigbee, Wireless Lan, Body Area Network, Monotoring, Medical care

Received 22 July 2015, Revised 15 August 2015, Accepted 31 August 2015
* Corresponding Author Do-Yeon Lee(E-mail:dylee@kisti.re.kr, Tel:+82-42-869-1062)
Korea Institute of Science and Technology Information(KISTI), Daejeon 34141, Korea

http://dx.doi.org/10.6109/jkiice.2015.19.9.2100 print ISSN: 2234-4772 online ISSN: 2288-4165

@This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License(http://creativecommons.org/li-censes/
by-nc/3.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
Copyright © The Korea Institute of Information and Communication Engineering.



I.M E

2 Agohe A TGl AaAole 2L o
A9 F8FHOEE ¥E3I5l= WBAN (Wireless Body
Area Network)> AR 7|&(IT)-AAE38H7]&(BT)-L
L71&(NT)2 S8k vld A Al7|s 2oke 5
=13

3 gl o= Al BAelR $7 o] st uf
w4y Agk 9 oz s o] et Aol FHshA
o, 25219} 4t9] A Ao 7 Aylo] IAETR
el =2 7= ALY £2 7es A8 9
Zatl o] Aol Hasiey wut opyzh WA A2
A zo] ARt 9 A A 71E9] fmT]eo AEEA]
71ES AABH HHrlEs
HlAE AlEet, Ad=E4e] 7lee] #
A7A B 71458 E A0 2 o SH A1 gl
uloba], TR RIS 2 Aoy xte] =712 AA/AY
SAH 712)7)s AR BA7|e50 S48
AA A AL ESHE o= Au|L7t Fasie) vz
Ao] A Ve A A EE AAMT
olf| 9] MUY 7aS gt A2 dAge] 2
8% S&27le oo Ay &5 §atsto] i Al+t
AFZoFE Ztotokith. A4t Aol A A s FE
WA71EL AR e (AR, 25, A2 A, 29k
W, AAS), 2, A, e Al

g

F

o Agot 4z B o7 A
25} 447

1= —g—
Sarel, ARl Fol 08 Aol e
o] 0% oFe o7 Mulx AFS B A F
2 A A P D =7)% FEOE ]
B2 Barol o] mxE ek

IEEE
802,15.1

D/

MEDICAL

a8 1. zT|sn ZEEMVIE 8T
Fig. 1 Convergence of Medical Technology and Comm-
unication Technology

FUEESAD|IEQ] o2nlst 81d HESHE 24

(11 d=rled ARV es g o 2
2% THL BelF Qe o)my|éel PREAE
2 §3lste] HuelrAlglon Wastel ojiopel
A, B W BRSP4 4 ek [
A FEBAL 9l 71E 2 r]en JREA
A et s wAo)w Au|A0] AAE 22
BEAY|E 7Nhe Q1A oft AL} 77T
HoflF= M2 AB[AR ALRT7ER] A4
R AAEE A =2A 7101%‘-1\— s R

2 Aol A= A o] ek X =of| A o
2 ojmAH| 0] 9149 tﬂ@ro}“‘w A &g 3k
2 9A st glo] ojgsE W AZAEE A
Q= By I E BUE Y A AIELS A5k,
2 AFEE I Q1= WPAN(Wireless Personal Area
Network), WLAN(Wireless Local Area Network)x}
WBAN (Wireless Body Area Network)®] #3171 2
P11 = 7]&o] tislf IEEE 802.15.6 Task Group<
FHOR A P niokA ek

O]l
L

o

of
o i oo et

f
i
il

o :-1 KR
et
£

H
fe i
o &

o
;e
i

ol Bagt #aveol EH i3 ZJ £l
22 A AME = L A8
=< 295, 4ol A I AT
T 57 A AE o nhreRt

i

=
i
[
-l
»
e
4

o = 4>
o F e
o X2 1
) L off N
fr T e
:—z rﬁ =
= fu
E i Gl

L

§ T

J— _' mﬂg

ha)

13 rﬁ A=

Bk

41 o %

F r

do b % &

>~ il

b _}L
o
K

A

e 14 9 A= 4 10 Fagyes

IEEE 802.11& ~

[ 4e 3aE 2E 8
= 215 1ol 4

Olﬂl ENOIE} A}EH AA B
o] A ARE 26| FLAOR Hlo|EE
71ER AAAE L A - A= - d 59
A A7EE s Q] SRAIAE

e glet.

2101



SR B ELISHS|=2X|(J, Korea Inst, Inf, Commun, Eng.) Vol, 19, No, 9 : 2100~2106 Sep, 2015

Monitoring

28 EE
© Bluetooth

E % Q ZigBee

Detecting
Sensors

EMERGENCY

® 0
o
Analysis
:Feedback

Collection & Measurement
for Status of Body information

a8 2. RS ¥ AUTRS YIS SARAY|E
Fig. 2 Relative communication Technology for the Medical
& Healthcare system

[Z133]2 WBAN, WLAN, WPANE9] &4l
(Data rate)2} A4 (Battery Life)o]] 33t 7]54 E
dee 222 yEhfaL ik [T1E3] oA WBAN:
A AL ThE 7 HERT Yol gatel &
o B8 eI Slon], WBANS] 4857 g

71%(Emergency§) = T2 7|&E Bt} 2 AEaA
85 7283 Q1SS & & Uk [17#3]0)4 WBANS 7|
Hro 2§ 7|& e Hadte] 7ML v w30 3
AolA $HE 4 dornw, e FUR T )
o B=o] 747715 23 | 5o] FET 4= 9lrk.

- Requirements Existing Protocols .

100Mbps

| ;
| i
10Mbps ' QZ.Han/q -
Bluetooth

/e

802.15.6

1Mbps oo

data rate

100kbps -

10kbps

1kbps

802.15.6 Emergency

Power use

Battery life

01mW 1mw 10mwW 100mW 1000mW
years  months weeks  days hours

O 3. SAEET|S0 SAUSE MEAEZ
Fig. 3 Comparative the data rate & power use based
on Communication Technologies

A EE
UWB, WLANS-2 Q14541 Y| E

£ $J3t WBANZ Bluetooth, Zigbee,
EBEERBERE H

Fohd dolu, AA JAIEAlE 7t HOH
EMloli% dolgE S 3 % dgshe= 7%

204 @ Aoleh. WAZEA HHE WBAN tlufo] 9]
42 ) Gk TRkt WBAN t o] 20| tigh 2]
= FES] 9 Aol7] tEel A A =
o= glout 3% ThoFeh WBAN tlulo] o] ot dlo]
EYE @ TR E2s 2258 77 A gt

. eR7=e MBS ffet 78V|=
2o x]+= Bluetooth, ZigBee, WBAN, WLANZ]
7148 AT, 7|40 e vliLE B Holck o]
2 Z+Z} IEEE 802.15.1, IEEE 802.15.4, IEEE 802.15.6,
IEEE 802.11 2 ¥27|42 4713 9lch IEEEo A=
PHY 2} MACAHISl tiste] E& AJstar AL
2V IBEE #2:3}] 2olgt 7|9jufc} Metolut v =92
RRER S P gl BEOR AU ST Uk
ofol, & oA = o7& d AETFsRE 7154

L E St

3.1. IEEE Std 802,15 1
B2E s [EEE Std 802.15.1 FFA[7]1S AREaH=
2 g dHA Stk 19949 oﬂal.{_:o] HAz=
Negt 7918 T 2l of] AR5 FLAl(Wireless Radio
system)2 7|HFO 2 Sh= FAIALE O] AR EFo| T
vl 2] v o] wlste] 7hA o] & Ao Lok
HIFE T A, v, 7| HE, oA, FoHe,
grofis), Alselol xale Fof cheb AR}
100M7 &=2] Z2 A oA Aol dlofEl & s
IIH O/d ;L]] =] g r,HA]s].L-_ Q—Ei /\]..Q_E]ﬁ 011:_ _E,'_
A7) Q15 AT (WPAN: Wirelss Personal Area Network)
[5]°]ct.

IIAZ0O
R}FO

(19 219 Zo] FWHAE A Slat Ao
2, 7h2o] Agsha we Ae 4nlE FYOo Sin)
3)]\

1 o
ol Eo] Qo o Fw AlS7} ASEE 540
AR L

=]

=

AHE 27 ok Bz S U o 2

o O
— r

¢

[>
do ox M

K i il

4o &
20
=
o
off
1209

o o
N

N
X
~
2

o
)
>
)

I
F~
L

N

(E
S
A
| ©

N
o g
1o
_an‘
|z
12
ok
o
—(>

o N
AN
v

7 (WPAN)-S 1] 7Yl (Piconet)T} A7

2102



Ul (Scatternet) o|2h= F 7] 9] =22 A4 P =
T/AE T HFYE Shte] upiE GH|e} St B
g 7)9] EFFA FHAHER 45, 2F 2yl
& uhaERuE Bojstel olehi Fupmop
(Frequency Hopping)& AHE-3IT}. ol g Foj
7} oz} of 2] Zafeg W7k} ARgak HHAl 0 2 5}
o] Fuhg AMHE A 625ufo]amzo|ck
wm900) LE Ul 5L FAlo] Folst uhaE|o) A
7ol 5712} Hick, F44HI5 2.7 sjute] oaEe}
AR LEAS oh TAIE =t vfiE e A &
= gt WAle g SAVFEs SdRERl A
= H(parked)t}t tfj7|(standby) A E] =2 o]

U dote] 7Rsslth. olefet BREA wsdle] A7k

3 B2l FHE B AAEY ofeka sui, sht
o =y ul FAlo] ofe] Aol syl Holg
2 9leh olf3 BREA 74 AW, AYA, AF

3.2. IEEE Std 802,153

2 G52l 7)< =2 IEEE Std 802.15.3[8]2 UWB
(Ulta Wide Band: 23 tj<)gtiie: R 20, [EEEO]|A]
AT BES W2 AEE Ansial 7HA o] A-Ee 3
o woll FURAE Ak e Brle 23
% BHE A Solth UWBS] 714 2 ue Zof 3ht
L= ooJZo] 110Mbps (2132 480Mbps)olct. T&-e5e)
dole] Hssws AYsozn oS sla weln)
Clof Al2wat T4 Ak Al2Te] 2 g2 melshick
o= & YIEHZOA AL oo} ute e
wejuo] SgmeRe] Mg Ml w
(USB 2.0 ®+= IEEE 1394)¢} -2 §4 Alol& &
ek o= f-8-5ko] FulFEA 2o 8 &
A7z il §loh

UWB+= 23t o= tfoZo] mj- Y} o= It

ol 8] Hlo|El & pAla 4 9l

1
Ale] AEE T2 FAAE £ St

BA A2 R B S0 v e 2

A WS ALGFOZA, ol T4 o] FEAL 9]

D MEEEAD| S| olR T 82 HBEE B

o

71E A Al agla A4S 7H] G flo) =t
foto] ARS8 4= Qitk 1Eu UWB O] w2
o Zof, UWB= HA|s7] F&aL whebA A
ol Tylo] qitt Futt o] 53} A
Ag317] w2, GPSet=
AREEE 4= Qi) e, B4
A ol A 1] (Device)=2] ¢
HA A7) 2 R7F WA 92 277
o] 7HssHA E]gleut, IEEE
A= ok H4= F4E YEYA
71550l AlYE A Au)

L A= 2= AR o] Ao
th. FAEA = UWBY 7]50] X ¢

5 5 AAASE S5t Hu
o7 G Ao oty

R ™
rlrmémii}loﬂq
FBL' _134 ﬂmrf = r[ﬂ N
B
3 P
ja
do
il

et O

o o
o
=
o I
2
o

-

fr
o

1o 4y 3 Hn >
30

O
w
44
N

i) O(I)F N o B o®
—_ N
e
o
> i
N
s
;O
|o
o H

o T
o
1o
&

(o]

N
o
4z
51

B opt oo N RN iy opl 22 @ W )y ox
4> o

T os
_O|L
rr
N
of o
filo
o
Sv
D4 ol

32

3.3. IEEE Std 802,154

Zighee(X] TLH]) 2} 3 E2]= [EEE Std 802.15.4[9]%=
Aoz AAw HA JIEAT (LR-WPAN: Low
Rate-Wireless Local Area Network) 0.2 £A15}17] 9|3k
#3235 Tt Aotk gk 2A%he] Mt

Ageiths 402 Balol 9w Fo] B4

o gelol AT 4= glom, ol 1 7
A WA = ek AEAEE 1~100Mo]H, Zof
65,5367l19] =& Y3t} AAR A= Self-
Organized 7|3} t}5-8 (Multi-Hop)S ARE-3}aL, %
AIZE AR 2 obe e AE 2w AR ol
E912 747 Folut A4 o F4E ATIHE %
ujolc,

LR-WPAN2 =714 Fej7F =t A715717]
(FFD: Full Function Device) &} £47]%57]7] (RFD:
Reduced Function Device)2 F+E%Ht}l A7 577+
Z47157)7] E A7) ]9} BAIS S glom, =
2715717 4 71571719 S 4= QAL A
o] At} e geFom A 9 Fo] rhsste,
7HAI 75 raslgt 7710t a7V 2
7] 243t o, Aar YEYAE AT 4 olen,
26t 3 EYY o Hoi FE 2 oW UE A FE
L 7hsetn ZF =20 ey es AFofof gtk

ol

Ir

o lo T

2103



ol
o
i
i
o
ot
i

A7) 7171= PANZ LY o]§ 7} & 4= §lal, PANSH
HIE R Z0te] 287]53 SYA 1A

=47
Kl B8 A FYA Ao 1
Al Yol

AaE %‘30}74‘% /\Hi—f’r h;':szu dAL HZ%‘GI—IIH

Q715717104 F4:71%571711A] dsiA] @) U E
A =EAThS AT 4= glojof gttt

2| 18] WPAN;_% 7|9to 2 stof EeE| A5t
| =2 A o3} = 2824GHz Y

o] 2] 1H|= OIHW o7 gho iﬂlﬁﬂi% ZE7] wfZo|
ARbA o & HUE S 9l Al "o 2 2u]7t Ab
9% Ao 2 JdAalsla 9ok ®Z3} ¥ IEEES02.15.4%=
EASH ARG A o Al A Llsh, 4k, st
oJhg B Zulss (ISM HE)olA F2eh, =24
o1, 915MHz ISMt}| &, 868HMz(-5-
DAHAZZ ARGt wfA G A2 CSMAE AR
gheH2). AEEl YoM EFFATE A v et £4]
9 2] 28] W2 AHHES 2] i) YRt o R
RUEHS 93 Aoz 2] 2u] 7k AREE T FA)
TEEG = AH R EGA TR 9 77|7]ee F
A& §18) 4124 o= ol e go] F astt

0 o

O

3.4, |[EEE Std 802,156
WBAN(Wireless Body Area Network: Q1A|Z4 1‘301—)

o]z} 22|91 IEEE 802.15.6 [3, 4, 10] ¥ 7|&2 &
o uen 2AHEoR LT £ Qe “ﬁlﬂ‘ﬂ"lﬁ
sha, QlA] /95 3m o] BAIZ|&E QA H47)

2 BAIShE A19] 7ol HolA che
REA HEYA 7167 AEAS Zhett ArAAE
40 SHs FAlo|m FAlo] gt At FUX
o10] T} AR AR SR IHIRAS HAlshs 24
7} g4F 2RI Fek ARg Szl whe} o]z g u]o)
Rgom PR 4 9w, gule] 91 et ARe

(In-Body), 2-8-8(On-Body), 214 2]5-8(Out-Body) =
Lol ZIT4, 10]. AHE Bofo] AR HiAja}

T4 2 Aol vAE ek B AeE et
% el o B9 s Fad Yol
o, o|zgHo] 4§57 S1g 7142 Azl uket A
ARE gl éaom ofl el thsh wlgshe R Foin
of AekEsl g Ato] R HnE AF4el 3t
s7} otk FR 5t of /o], QIS BUE Y

=X|(J, Korea Inst, Inf, Commun, Eng.) Vol, 19, No, 9 : 2100~2106 Sep, 2015

sfioF st AARE dlolE AeE E%’o‘i EﬂOIE%

AEel27t fle ARaFEEA AE7]E0] &
sofof g &H o] Be 4‘%%01]711 gt Azi
FAREALS, AR R, A o] 4 ] 8L IA] &
A= A BlE FA S sk ARG
7143t o) ol AP AL HeAst Hast =
4 = A 7140] Sk Hofof Ft.

WBANZ- Abe] &-gof Hhested A7]ek 77, |
Aol ule} Alg AT HeAdS A &3)of sltl. WBAN
X235l B =oXF s 7R RAEAS B3}

;P%zdwm AT 1] QAFEAGE A Aok
Aoltk. A47]eli A 3M o2 s, AgdEs

1Kbps~10MbpsO]L‘4-. Fak o2 MICS(Medical
Implant Communication Service : 402 ~405MHz), ISM
(868/900/950MHz), ISM2.4GHz), WMTS(Wireless
Medical Telemetry Service: 400/600/1400MHz)5-& 1.
#3}1 9l .on, ¥ x4 GFSK, GMSK, DPSK, FSKH;
Ao ==l ek HES T HEd A H
g9 4= 1007h mRkoe= @ 5-% 31 Qlek o= 4 719
A B35 AL, Multi-Hop& A|dgte:. @A)
BAN2 EF5F2, 2| 71H], efolupo] e ofg] 4l o

% l%o}@l TAg = AARE 2 WBAN
w Zlo] oft}.

o m
o
; HN m{

4o oX
:?1:,'

3.5. I[EEE Std 802.11a/b/g/n

Q}o|ulo](Wi-Fi: Wireless Fidelity)«= WLAN(Wireless
Local Area Networks) ©f| IEEE Std 802.11a/b/g[1, 6]
SEQSHATE o= AREAF APL o EE R Eof (14E
o, 1 clolE] AR <UEld G4l T A

2 3|83l= AC R, 802.11a2] 7L, 5SGHzH oA 6
~54Mbp54 A4S 2] ¥9s5k, OFDM(Orthogonal
Frequency Division Multiplexing: 2] W S a5
wpAe] AsE ALgsto] iR 2ol ofat o] BE Al
A9 g TV, Heln|t)o] 5 zkEw|o|d), 7-eof 7+
ok adigo] Wash 490 AHEET 35M o]yl
AR A 7128 25 gk

802.11b%= 2.4GHzo| A 11Mbps©] HESES 2 ¢
3} DSSS(Direct Sequence Spread Spectrum: 23S}
AHFAN O R GATE o - 2R A2 o 2 WL oo
5 A)0] Bakstol $Alsks Aolck of Wy
of 0] 27} HhABHE i, B4l Alof o] <7} Bhak]

= AT

2104



7] giigoll FAlol G 2t ol= ARt AleE WA

H S-S A YaljoF shrh B2 802.11 MACTL%9] 7|4t
3}a7, 802.11aX th= Y-8 38M o|U|9] AR AL Az
£ 7431 Q)th 802.11g % 2)2FS 54Mbps7HA] S8 A
A5}, 802.11a%} Zro] OFDM-E ARE-310] 2.4GHzo
A 38M oJjo] HHEAHFHE Zreth 802.11n
600Mbps7HA] &] A& E A Ust, OFDM& AHE-
3l 2.4GHzE= 5GHzO| A 70M o] A X K47
& zhom, At 41 LAN9] s22o]th.
FALANoRE YEQA 5] slHE A S2to]d
E7MA] ARgsHE FALANTHAL 50t o] HubE o] &
3ff tlole & A&t HIESAolth 2ol FAR
7159 153], AH| A o] st 9l AnpEES] H
oz Qs a7t §43] S7Iste] A, FA LANS
Aol Aok Gl AAS AFdh ol S BAsh=

=
FAT WEALR YT 9ok THLANS Feo]
Pl 948 AT olBHE B fAT

7Feet ArlSEAFE HeolHE st AlFAde

AT AT A BUEY Au|AE A
Ashed) 1 B4 £ g FAlolth @A, e
THY A9 AN BREAZL AEIA0] ]
uhol Aol A7t AAHE EAol LR Yol
#0] A=) 4o] Folwrt bz ik & 4= glek

1. oxl o280z MBIhsE S4FEHISe dstln
Table. 1 Performance Comparison for Adaptive Medical
communication devices

Standards | Frequency Data Rate | Scope Type
8(1)13151]2 | 2.4GHz 3Mbps 100m | Bluetooth
8(1)?311;: 6 21MHz > 1Gbps 10m BAN
ot | sty | v | 2sm | WEAY

o

SHEEEAD| S| ol Tist s HEs A

V. % MY U AN

%

g Zr51 9tk ITE A7) HAd o)z Eokd §
Fetotd, 5Rle] A4S A= omPle Fast
HES st gog mje Fash FEolrh Al
Zt ko] Aol 2 AH FEo] dir e, A
Ko 7)e] el f-d=elete B A 2 A
o7 oifstal Qlek A At o] B E 9fgh A A
ste JR7F FeA o s AS P $gt 71E 2
ARAFFEE o] F o] 7HA| HW =] A7) HeFol|
23t FFS 71 AR ot E3), =] 7}
AZAYE T3 A=A g2 o] tf-g35t7] ¢
Ao g bzt A= Aol gt Al

%
o
A1
les]
c
il
I oy *
oz
lo

2 AIAAE Rl ot 2 AR i =
off Fgtafiof she ot Al BlEge e o]
of AR ojojd &= QU A|A| Z=rke] A whe
A 71 e] Wstl Hi-gsfiof she o Ha= 2t 9l
ohool=gt A H ojEE o2 Y] uYstE 8
T 7191E 7] el jHshr]ols vy 2 Aol
ot webA 71Ygol Sl A=A 7HA AL wEA] o
ST AZANA e ekl e = 3l
71372 Ao s A

noe N

r

V.28 E

WBAN®] 7|48 87521} Zighee 7|43 20] o}
2re) A7) Ene] BUL B 94 e naE
sfo] ApHEe 71, AGA] Hoble B,
HolY B3 AYAR g W VEY By
L @ sy o, 2aE U A
o AEEARA A% el & A OR o
olo} 2 WBANZ|&-E ©]27]7] Bl A7)

o ol V|9l WY& AT VWS
R EEMEEE R

1742 7le7ie el

oo %
2 5
1o

o

vl: £ gl; olN
o &

>

83 A 300]

it 10 1o fid pit o ox 2 2%
<]

2105



SR B ELISHS|=2X|(J, Korea Inst, Inf, Commun, Eng.) Vol, 19, No, 9 : 2100~2106 Sep, 2015

REFERENCES

[ 1] IEEE Standard for Wireless LAN Medium Access Control
(MAC) and Physical Layer(PHY) Specification, 1997.

[ 2] IEEE Standard for Wireless Medium Access Control (MAC)
and Physical layer (PHY) Specifications for Wireless
Personal Area Networks (WPANSs), 2002.

[ 3] Wireless Body Area Network Draft Standard, IEEE Std.
802.15.6. 2010 BAN.

[4] S.Movassaghi, Mehran Abolhasan, Justin Lipman and
Abbas Jamalipour, “Wireless Body Area Networks: A
Survey”, IEEE COMMUNICATIONS, 2013.

[5] A. Sikora, “Coexistence of IEEE 802.15.4(Zigbee) with

S =(Jin-Ok Hwang)

20024 8¢ :
2009 28 :

kl
o
2
1o
El
|:_|
Ho
2
_qk
rio

0|Z=¢4(Do-Yeon Lee)

20044 8 ; Sthstu
20104 82 ; Sthstu

[Stat AAL Z¢
|

gu
BRI

9]
o
==

#EHAJ0}: OJotiof, O|RTICIAIAR, Mlopiat

IEEE 802.11(WLAN), Bluetooth, and Microwave Ovens in
2.4GHz ISM-Band”,http://www.ba-loerrach.de/stzden/,
2004.

[ 6] IEEE WLAN, http://www.ieee802.org/11/

[ 7] IEEE WPAN Task Group 1, http://www.ieee802.org/15/
pub/TG1.html (bluetooth)

[ 8] IEEE WPAN Task Group 3, http://www.ieee802.org/15/
pub/TG3.html (UWB)

[9] IEEE WPAN Task Group 4, http://www.802.0rg/15/pub/
TG4.html (zigbee)

[10] L. Hanlen., D. Smith, A., Boulis, B.
area-networks :
ICT Australia, 2011.

“Wireless body

toward a wearable intranet,” in National

20101 38 ~ 2011441 98 : TeiCkslm SSMSChee oi7mS
20114 102 ~ 20124 10€): K AIEFEIC)SHL PostDoc

20091 98 ~ 20114 18 ; BN B o172l oi72l/Post-Doc,
2011 22 ~ 20124 5% ; SIRS5{N el H2loi 7l

20134 62 ~ 20144 6 ; AEHECCYSHT O|Tjryst iz
20144 118 ~ 313} ; S2T4EP |2 eI 78l Heloi7el

stm of

-

2106




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


