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ABSTRACT

In this paper, we propose a new medium access control protocol referred to as DCTW (Dual Channel
Transmission Scheme for wireless body area networks). Wireless body area networks (WBANSs) requires
prioritization mechanism for life-critical data to transmit the data as early as possible. The proposed DCTW
exploits a narrow band for transmitting life-critical data while it uses a broadband channel to transmit normal
data. Since the narrow band is dedicated to life-critical data, the DCTW can effectively reduce the delay of
life-critical data transmission. Through extensive simulation, we show the DCTW outperforms other existing

schemes.

.M E °1g Au|27} §33F U-Health An]2r} 25E9)

th U-Health®] 542 <lAlolA sk 24

FT A 770 gk File] FliEwA < sfep gl WskE ARAIste] Moy o|wr]tel &

5 Aplzes Y] Am fFelA] ok 2 3 Haks Al 7]Ee] WHE sEgken, o9t 3

NFE Zshel] 7har Qi Adstelck ol& S8 1% Fxpe] AeE 2SR mUHE ke Ve
SRS S8k tekel Auage] S stk ol L2753 9lek

gk o5 Au|xe] sfeiciele] wWstel iR w4l F L ol2fgt 8ol Fitste] A QlA FAL M

o] &3 9 93 A1 =49 7|&3E ¢l 98 E9= (WBAN: Wireless Body Area Network) 7]

AR A xde] w2153} Ho] AR T4l 7l =o] ke 7w glck WBANS Q1A ui-

# o] =2 20079 TSR wfATH] AL wol ATHIUS.

* Fk -—.LJ"L’ FFEF3H- (srcho@cau.ac.kr)
B  KICS2009-11-594, A=} 120099 119 234,  FHEEEASUR}F - 20094 129 19

1329

www.dbpia.co.kr



54183 =] "09-12 Vol.34 No.12

2 9ollA] AARFE HE 3v[E oo FAd
EA 71eR AHo¥c) T v=] Alabama e}
e} vlo] g Feld, SmartWorld 5 <177]3kellA]
A &y Aot A7 AelE 2UEE d] 9]
715 Jhdele] HliE w=E 53 AYS 5
3, S = dfstalell = CodeBlue ZZAE
Mica2 HE Aol 2F53h= ECG AME 7oL
43S A ol otk fielA= WWRFE
(Wireless World Research Forum)3} MobileHealth
A%AY Fold PP A1EAoR ke Fo
slord, Sufjellxdi= AdAAF7E U-Health Absiel 3t
3 vlz=us mdl g owje]le AHr chir]e] ASIC
71 QAT Sl ek

A EFC 2= IEEE 802.15 Working Groupel|
A A QA Al vES =S 2EEE J@HEb]
213k Study groups 2008 1Y AH2A o2 Task
Group 6 22 $7 Azl Al T4 Q1A B4
HEL=e]  %FE3E ¢l PAR  (Project
Authorization Request), SCD (Selection Criteria

> Riloog b

=

Document)®} TR (Technical Requirements) 52

3l 7e 2 Ve S7ARE RS Aldska Slck

E 1. IEEE 802.15.6°14 Awsh= WBAN 58 o-7A)

S8R E3A5E #9417k | BER
F 2] 10
)2 <16Kbps <250ms <10
] A= 10
A2 <320Kbps <250ms <10

&3
A7 1Mbps - <10™
A2
192Kbps
A% (ECG )
v A=(ECG) (6Kbps, 32 <250ms | <10
A2
channels)
86.4Kbps
¥]3}=(EEG) | (300Hz sample, 10
BEEN 12bit ADC, 24 | <220ms | <10
channels)
1.536Mbps (
THEZ(EMG) 8Khz smple, 10
BEES l6bit ADC, 12 | <220ms | <10
channels)
dekx] =4
= 0o =70 -10
JEDN <1Kbps <250ms <10
2r]e 5
A2 1Mbps <20ms <10
Hlt] /e85 3
o3 A} AjH] <10Mbps <100ms <10
oy aqups | 90 7 100Kbps 1 ool <00
per flow

1330

Task Groupell4] AAE 7|&H4el 8 ARl
17 2ok dA A QA A vESEE=
Kbps ~ 4 Mbps AHx2| Hlo[ElE AF3l= A
Haz #79hs Adsha dn

ole} zro| Fufjeella] Al AFE e
WBAN 7]%2 BT 7|2 7|4k 7|ss kom 7t
g owkoee; AZEI SRR ofR7lA|lE 7]
714 o]438F 28 AW UEYT FHo] FAF
ol glg ¥ ZAAQ AN 7E 4 ZUEFE 7|
& ofx] A3l 7|&el g A7) F=3ch
=l kel Foke] Al 1Al B4l M
Ef= 7lE F osg A A B4l bES=
| sl

o >

II. DCTW (Dual Channel Transmission
Scheme for WBAN) 7|

=#qle] Al
el k=A] FRgh rlsolrh A QA FAl vE
H=zo] &-& Hof T o3 S8 A
o] S5 Ak, FHleE A
of 3}7] el dlelele] 2
A3 Al Folof gt o]F Hsl] £ =il
A ] AdS ol 8ste] dlelElE AFshe
7188 FA 7S Hou SHulelElE AE3P|
A7 M=o AdE FATeEA el HA
Al SFHolelE A4$3l= DCTW (Dual Channel
Transmission Scheme for WBAN) 7|%S #|¢kEh
ol dubd o= dfgske] dlole] Ao HWAEAY
chps] ollEA} MAIsR A% Srlelele] A4
A DA BARE 4= glck

a™ 2014 A-F w5 dlelelrl AdS Algh
olF Zdlelel7l BAES wl, 35 dlolEe
AFA AT BASE 5 ok 53] v+ o]

P &rs W TS DATA [ACK|

,
7
s3y0'BCr L HoEY
Hzol 3E / .
’ Sa
J SHRIDAHE S st 21 ClOIElol oIS F &0l Xt

&
Ol AFOIN =2 S5do tole B501 R E

Tl 2. e =y7F 2 7459 dlolE] xlad 2] o

www.dbpia.co.kr



= A QA B vIESAE A FdlelE] AErH

i

vle] Aolrh Aa] A ASel EAAle] Foiel
- o]

w2t DCTWellA= 3hte] Ald-& wiAlA<l
NS Zhs 7 0] AR U, 2 ddE
(Narrow Band)®] #d-2 55 dlolelE AHE3]
A8 =2 ARl ¥ S+ dHlelelw wWle iy
# (Broad Band)®] Az Aoz dHoler}
aAA o R APE = s A

dubd o2 $& 83k delEld] Ay 1 =
717F wig- gk 548 /A vk Loolie
dloJele] Z7|7} golel HE A7 2 Al ko
8] FAl AZE QA grol A 4 gle] Al&sE 24
7F #Hell A 5 9] wiitelok AR siadellA ]
Zt 4159l SOS Az wig- e delE =ef
rk ofel digh e B3 AA] wg- E4A 2
7Vestes Aol 7Pl o]FelA ol o] A
< w8 Ao delevt 35 ASE dEle 4=
2 AL8E7] wlgel] A% E-8(Throughput)o] %
23k dgFe] deolee o] Hds ARSI e
ok olggt olfr= s F dlelE] AHES g
o] AL F& fodF(Narrow Band)S ZH= A
& o8’k o] Aol st Fog A Hr)
|52 S574017] wtell s AAAZRE A5l
A=)
olel wlate] of-g=Fe] dlole] AEFS Slsir=
2 9% (Wide Band)S ZHe AES ARk
b o 2 thgake] dlole] A el AHF
& -8(Throughput)°] vl F£83 847} =} %]
o] Ad-e A AR vlaA F83HA] o
< Feri]e] dloJelu} v] oy &4 dlolE]d]
Aol ARSE7] wliell Ad A|AAZRE o] A
o] A5l mx= sdgke] wwlslrta & 4 3ok

DCTWellx= &3hd 3820 ue|s] Z#sle]
A3 Aol MAC AR Aed o, Zy¢
ARl QAlelel] wkgee] Z1FAde] 8= 3+
dlelele}, v] 3o dHlelH® st ERH
ZHgle] EAe w5o] ol AdS o83l &
g AR A dck ol#gt 712 vl $F
A4 dlele]l =#|sle] Efge] wolxl= A4, S+
dlele] Zqle] Aol Add S ofE A
= o] &3 =2H WHAF & glrh

o] 71 MAC AlFellA Zegle] Agsl= 2
Aol Zesle] 34 wet ARSE AdE A
Aetar, S AR S FL tHYF(Narrow
Band)®] AL ol&3t] Ao AAAzke wA
ghel -S40 s Bl S A QA ALl

N

P

N
,
e

o MU

foh

N d

il of °
Lo

E= &8 dlolel= %<4 E8(Throughput)©]
T 9 U9 (Wide Band)& z= AES &3t
o] dlo]e] HFo] o]Foixict uwebr] AgE e
Zo AA- AFEe a3 33 22 F2E 7}

Aar glek.

Life-Critical or
Non-Life-Critical
Data

Service Classifier

Life-Critical Non-Life-Critical
Data Data

=

MAC Frame for
Life-Critical Data

Wireless MAC

Data Link
Layer

MAC Frame for
Non-Life-Critical
Data

Wireless PHY ‘ ‘ ‘

DCTW Algorithm

Dual-band PHY

1% 3. DCTWE AZ%

III.

0x

=
S

0kl

7t

B elld] Aljkshs dazelsal beTwel A
& A1 AZF 2 A% E8(Throughput)S AR
7] 913ted vES= AlEHe|E Aellx] 7o A
% BES Fdsly Agsigch A8e CSMA/CA
MAC 7]8F 2Eo|A] o]Fo] How DCTW Ui
2ES A4 At 23R o2 ASE A3t
Ark #E A Azke] WskE s e, 7+
Zke] A A AlFelxel ZE]l 4l Az
o zEjle] AHFE= A7, aElan Zejle] g4l

= RS VISl 1 AelE
3 FHAsisic). el dlole] %14 E-8(Throughput)
ol Wis}s Fasly| flate] F He] A ©]83)
= 73t g A o83k Ao AE £E
(Throughput) & 543t A5 zlel& I

Ay mE weo] £ nE 30lE FU3 37
oA Aglo] o]Feix-rt. DCTWE 3L NS-2
HEN= AEHelEE  ol83l] F=Ed=H,
CSMA/CA EE& UCLACIA 7iubg w&S 74k
o Jut sk 3-8 AZolxe] EFge] A
< CBR EHE 7]EoZ 3jgch

A WA A3 DCTW Lae]Zo] A-L4E3A|
£ CSMA/CA EE3F} DCTW &ae|Zo] A4
ZES B8 A3sigict. DCTW daE]Eoe] A4
=2 ¢S CSMA/CA EEC A% A% o=z

co
&%

www.dbpia.co.kr



4 EERY
Default Delay 64us
Header Length 20 byte

IFS 16us

Slot Time 16us

Ho AHE g 35 16
Carrier Sense ©{%- 1
Queue Size 100

(Bandwidth) S 11Mbps2 A% 3slo] A slglon,
DCTW a2]Fo] #-8%l CSMA/CARES] 7%
8= dlolels 9%k W2 HdFH(Wide Band)©]
74-%- 10Mbps = A 3ick 3FAde] =2 dHlolH
= 913k DCTW2] 2 o< (Narrow Band)®| 7
MbpsE AA3}e] Agoe] o|Folxch
1o = g5 dolel(d 49HE A3}
ol ghate] =gl =)o WSl wE AE
AAA7Rs st A A9 =4 =277}
7Vl et A A ARE gGA 2 FoE F
Atk 53 =AEsde =
3000bytesE HolAE ARl A|AAZke] F<5
T2 Zrlsigde}. Z#H9le] =77} 1000bytese] 7
% 712 CSMA/CA ®E3} DCTW %32]&7ke]
A% 2|AA7E ol 0.7ms HEL] vv]gl o]
Holxw glew o]7le =#H9le =7} R} AHA
3000bytesq! 73-F<l%= 0.5ms, 10000bytes®] 7-¢-
20ms &S] AL AolE Holu girkh olzgt A
T A Aol IRl A ddE
(Bandwidth)7} 11Mbps¢} 10Mbps® 2}o]7} )71
o Fell A7 zfolztw wekEc)h gk dolEe

o

>

400 - - CSCM/CA + A
—&— DGTW /v GSMA/CA S

350

300 S 4
/

Average Delay (ms)
o 8 R
a g 2

, i
N\
;
\
|
!
\ i

=
3
T
~
i

\'

e e i i i i
1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
Frame Size(Bytes)

32l 4. CSMA/CA vs. DCTW2] A% 2|dAA7ke] Wz} (o)
Sk dlolee] 49

1332

745 el w"eEvt]ol} thgske] FHd AHE
tolel7} 75 o] FA Hu=R, olzigl dHloJe &2
A 2|dA7E 8ARRe =9 =7]7} 3000bytes
olalal 749 wif- & 4 Q= FEelvk g ¢
2 2143 DMB2] 74 vlt]e Aol w7k &
S AAe] Ad A7 20-40ms AEE 23Sl
sk dukdel 74 Al riee] =ZHY =277}
3000bytes ©|a}l& zkeret w] CSMA/CA =&}
DCTWXEES =Z#H 9] =7|7} 3000bytes ©]3}al
7% 4-5ms °|3}e] FF A QA7 Holx 9low
ol 8=k dlolE] £ Hevir]e] dHloJe] HE
QAR RSl gl5-S o = olrh

T WA AY X DCTW Uwe]Eo] 857
948 CSMA/CA REF} DCTW <wz|Zo] #4d
2ES E3 Adslil DCTW Lae]Eo] A4
A ¢S CSMA/CA =EQ AS AL yod=
(Bandwidth)> $1°] A} Fd3iA] AAsle] 4
aodel. # Ae] A9 & dolelE A=
73-ell gl Ze|yl =71e] Wiste] wE AHF A
AR WSt (27 5). &5 dlelEe] A
zH]le] Z77F gk dlofeel ulste] =] uf
ol Z#le] =717} 500bytes ©]3}l 73l of

3l o] olFeixlck AF A3} AF AdAzte

[

Q9 =} Wil e} F A4S wE A Ao
A7k 23ms Alole] AE molel o] A w
s8] ek dolele] Mgo] el Qe AS 47
melole] zle] Aelel] W A% AAATE A
ol nelch Aslelr] ok 4 ol

Pzo] 8% A9 wsle] Amt 2w, zes)

3 T T T T T

T T T T
ool | - CSOMCA e
77| —=— DCTW A CSMA/CA -

e
=
A

Average Delay (ms)
oo
o

T

&

e
\Y
§
&
i

N
@
i

i)
n
T
i

L
I

i i i i i i i i i
50 100 150 200 250 300 350 400 450 500
Frame Size(Bytes)

T2 5. CSMA/CA vs. DCTWS] A% x|dx|7ke] w3} (&
F dlolefe] 49

www.dbpia.co.kr



o Z77} Aol wel A Az ZpolA]
39S o 5 stk

Al WA Age delelrt EjtEe] Sl AT
(I3 6-1005 DCTW duz|&e] 83 nES
73 Agsleitt. DCTW  otwelZe] #-g%
CSMA/CARE®] 75 A WA Ag3a FdsH
tE=F delelE $1& w2 HdFH(Wide Band)©]
7% 10Mbps® A 3la 3 dlolHE SIg &
© t|9Z(Narrow Band) &4 A WA A3} 5
37 IMbps® AA Fhdck £ AFS o8
B 33} 3 dlole] AEE Aol CBR E
I 7R Al HFste] AE AAAZRE
stk Zasle] =)= digs dolee] 7AS-
100-1000bytes7}4] 7P o2 w3l Ajzlon, $F
dlolele] 7% =Z#sle] =7]= 100-500bytes7HA|
7 o2 st AZick

a5 62 DCTW7} A8% CSMA/CA E-EolA]
o] gk =]l Zylel wpE AE A AR
Wss s gefjzelct. 9] AgelA S o]
EBle] Z#H] =7|+= 100bytesZ TA3}] A #]
AAZRS g A3l dgeF dlolele] AF A
AR 7R R Srlshe AdE Bl o
= ook o8=F dlole] Z]le] =717} 100bytes
ol 7% w]sF doly Z#gle] A A|AAzE>
2.52msE XHolown, S5 dole] =Y A$-
2.48ms®] HF A|AAE Ho] Fovh 8= d|
ole] Zesle] =77t FoNRtel wet g =
o] 4000bytesel] |23 ul, v]-5F dlolE] =
#3] 180msel| o] AF AAAZRE Hel F9l
th AR 28] eellM AT SFdlelee] A|AAZE
2 vl&F dolee] HFA| AT} s 2SS

LT

T T T T T T
~&- Non-Critical Data S
& Life-Gritical Data o
400 - : P

Average Delay (ms)
&

of
1000 2000 8000 4000 5000 6000 7000 8000 9000 10000

Frame Size(Bytes)

2] 6. CSMA/CA A% A|dA|7ke] w3}
(&gdlelel =) =7] 100bytes)

=

olglgt % AAAZe] Tl =d]le] =7t
VTS AA, o8 dely zdddel =)}
7000bytesell ¢]Z+= 7%, 8= dlolg] =ZaHgle]
73-% 318.5ms®| HF A|AA7RE Hol Fick

I8 72 DCTW7} H-435 CSMA/CA EEo|A]
o] &= ze|de] Zrlel we AF AR
Wsks s gefzelt. 9] AgeA - dlo]
B9 =ZHd =7]+= 200bytes2 TAFI] HE A
AAZHE I A3 S+ dleole] A g H
olefe] AF AAAZ N fAKHA F7kekdek £1¢]
A FdsAl 2 Ao x gk dolee}
o dlelel7t @7 Edger 2hgslr] wiiel
el dlofel]l AgHrls AE AAAZte] I8k
stk 5 dlole] Z#|%de] =77} 200bytes ©]%
A, ek dlole] =Z#|9e] =717} 100bytess]
- dg=F dlele  =ZEsle] AF AdA
273msE H9low, 35 dlolg] =Z#le
2.69ms2] AF A7 Hel Fi) oS
ole] ZHe] =7]7} 200bytes?] 7-$-oll= dl
dlole] Z|¢)e 2.8lms, 5 dHojg =¥
2.85ms®] A7} vepydch o] AgeAe HA]
S5 dlole] zZale] =77t kRt wet o
2k 2d¢)e] =77} 4000bytesel] ©]|23S wls,
o W8=F dlele] ZYS 198msel o2&
A EFlelEe] AHE AAAE FIA o5
wol 41

T 8~19 102 85 dlele] =] =77}
300bytes, 400bytes, 500bytes <l 7-$-3 HojFEm
oAtk Aol ok 4= gle] el A A (2d

o L
= —{0 FIO o

oo
ofl

2

b 12 = ob & rpo

il

T T T T T
- Non-Crilical Data .
400 | =5 Life-Critical Data g

Average Delay (ms)
<
<

C
1000 2000 8000 4000 5000 6000 7000 8000 9000 10000

Frame Size(Bytes)

T2l 7. CSMA/CA A% #A|edA|7ke] #3}
(-&Fdlelel Za9) =7] 200bytes)

1333

www.dbpia.co.kr



54183 =] "09-12 Vol.34 No.12

T T T T T T T
—&- Non-Critical Data e
450 (| —&— Life-Critical Data s

Average Delay (ms)
n
8
g
T
I

1000 2000 38000 4000 5000 6000 7000 8000 9000 10000
Frame Size(Bytes)

2| 8. CSMA/CA A% A|AA|7ke] W3}
(&gdlelel =) =] 300bytes)

~&- Non-Critical Data e
450 |- | —&— Life-Critical Data o ]

Average Delay (ms)
B
g
<
i

1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
Frame Size(Bytes)

T2 9. CSMA/CA A% A AA|7ke] w3}
(&wdlelel =) =7] 400bytes)

L ’ | —
800" M5~ Non-Gritical Data e
—&— Life-Critical Data Sl

®
&
S
T
&

@

8

3
T
5

N

&

S
T

Average Delay (ms)
8

N
S
S

a
g

=]
s

@
S
T

1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
Frame Size(Bytes)

2] 10. CSMA/CA A% x|dA|7ke] w3}
(SFdlole =&Yl =7] 500bytes)

63 7t AR AAE ol Folon, ol S+

1334

dloJele] SFAde] dlole] HFe] wedxe] vlS+
dlolefe]l wlal] Abdd] wE Xelrt 7lsshs B
FaL gick

B =4 Agkg DCTW odweE]&e o3k
8= dlele] Zasle] sdsks FHas) A= o
B AEds Ao EA &5 dely =Hjle] A
% AAds WAk A3 A Bk & el
=o] DCTW 72|52 7|9 CSMA/CA¢ B3}
o] &5 dlolelel gt A5 A|AAZE A5l ¢
3] o, olggh A2 &= dloE] ETe] 3
VR HS FeeRivh ol A Alseld 2
F3 dlole] o] B a3k ¥4 QA EAl vEY
el #-ge] 7153l IEEE 802.15.6 %3l 1%
ol A AARE FA Q1A Al ES=] S8 8

FARG oA WEYS o 4 9k

V. 2 E

B =4 A9kg DCTW <ae|&e 741 <l
A EA UEAZE 2% dlolele] Qos BAS ¢
gk 7IHeR ARE 4 ik DCTW |5
5 dele AFEE $3F F2 W F{(Narrow
Band)®} Y& W9E(Wide Band)®] g3 0|43}
o] Ao AAAE BARI) SFAe] §le vl
g T4l <A EA vEYzY] & doleE
A% F8(Throughput)o] E& wl-e oI E(Wide
Band)S Zhe= AES 53 dHlolg] AFo] o] Fo]
Aoz FAZ A E8(Throughput)®] s
WAl dubdow §FAdo] wilg- =2 dlolEe]
WY )= g 27] ddel, MEY =Y 3
WA 7FsAde] - Aol & o gl 3R]t
Hejrjr]e] S-goluf, tfgeFe] dlole] AHS vE
Az EFE oI 4 9loH olx dlolEle] A
oz AA%L DCTW dag|ZolAs st
dlele] ZdH|de] Z7|7h =AY, =g Ede]
WY Elols Aol &5 dlelE =S =2t
Aol & )9 F(Narrow Band)2] FdS o]-83}]
HAFE7] wie] 2 FgE a3t & 5 e
Szt

DCTW az]5e 8 dlojele] =#l =
7Iv Exfe] ofat F8HAl 3ms mlRke] A A
AAZME HoiFEa glrk ol2E A= <lA FA
4 vEY I AlHE ALY, 7]e} o8k &
4o SRS WSS, g 28 = g
< AdE HFa grk wd AES AEshke

www.dbpia.co.kr



=i/ A A B MEHIE AT SFlelH AW

CSMA/CA 7]H2] Z$olls ek dolg] =g
2717} AAE A4S H 500ms o] b A<l
AZ¥e Bolw gl7] whiEel] QA 41 Al ES
a9 ¢4 RTARMel kA ek AwkE n
o2 9t} ool H|sle] DCTW Uae]&L vil¢-
£2 %14 E-8(Throughput) @} A% A|AAZHS B2
ofFar glel <Al Al FAlel] e s ARSE

% gloelet 7|oheie

it

I1Ed

(1] IEEE 802.15 WPAN WG homepage,
“http//www.ieee.org/15”

(2] Use cases, Applications, and Requirements for
BANSs, IEEE 802.15-07-0546-00ban.

(3] SG BAN closing report for San Francisco July
2007, IEEE 802.15-07-0806-01-Oban.

(4] BAN project Authorization Request (PAR)
draft, IEEE P802.15-07-0575-06.

(5] BAN application matrix, IEEE
802.15-07-0735-00-0ban.

(6) “Medical BAN %53} £3F & 9 Issue,” 57}
71%%3 4 13103, 2007. 08. 22.

(7] C.C. Y. Poon, Y-T Zhang, S-D Bao, “A novel
biometrics method to secure wireless body area
sensor networks for telemedicine and m-health,”
IEEE Communications Magazine, vol. 44, pp.
73-81, April 2006.

(9] T. Gao et al, “Vital Signs Monitoring and
Patient Tracking Over a Wireless Network,” in
Proc. of IEEE-EMBS 27th Annual Int.
Conference of the Eng. in Medicine and
Biology, Sept. 2005, Page(s):102-105.

(10] U.Anliker, “AMON: a werable multiparameter
medical monitoring and alert system,” IEEE
Trans. Information Tech. In Biomedicine, vol.
8., Dec 2004.

(11) Chris A. Otto, Emil Jovanov, and Aleksandar
Milenkovic, “A WBAN-based System for Health
Monitoring at Home,” Journal of Mobile
Multimedia, Jan 2006

(12) C. Lu, B. M. Blum, T. F. Abdelzaher, J. A.
Stankovic, and T. He, “RAP: A Real-Time
Communication Architecture for Large-Scale
Wireless Sensor Networks,” In IEEE RTAS

2002.

(13] H. Bengtsson, E. Uhlemann and P.-A. Wiberg,
“Protocol for wireless real-time systems,” in
Proc. Euromicro Conference on Real-Time
Systems, York, England, UK.

(14) Victor Shnayder, Bor-rong Chen, Konrad
Lorincz, Thaddeus R. F. Fulford-Jones, and
Matt Welsh., “Sensor Networks for Medical
Care”, Harvard University Technical Report
TR-08-05, April 2005.

Z 2 M (Won Suk Choi) A3

2007 29 FJEn 755E
FEH At

2009 29 FJEg 75FE]
FE- AL

2009 3L~FHA ‘= Az}
Ex 7 aE7FE v
E9o] A7y oAl

<BARol FAMESZ, fHlFEs A

Z= M 2l (Sung Rae Cho) 4l

19921 2wk A=}
AAkg-skat shat

199413 29 wEhEtm Az}
Fshat AAL

20021 129 vl ZX|olgd
A7 L7578t what

199413 29~19961d 8 3Fl=-
IR R e e e

20034 1¥9~2003d 79 A =3Pl A
;Lgﬂ

2003 84~2006 79 vl FAopuldistw
el 2a

20061 99 ~3lA] Fetoista AAFEFE- g

<AlEeol FAVIES =, HIFE 2~ 255H

X, o,
s

Hd
2

1335

www.dbpia.co.kr



	무선 인체 통신 네트워크를 위한 응급데이터 전송기법
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. DCTW (Dual Channel Transmission Scheme for WBAN) 기법
	Ⅲ. 성능 평가
	Ⅳ. 결론
	참고문헌


