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ABSTRACT

Recently, wireless body area network (WBAN) has received much attention as an application for the
ubiquitous healthcare system. In WBAN, each sensor nodes and a personal base station such as PDA have an
energy constraint and computation overhead should be minimized due to node’s limited computing power and
memory constraint. The reliable data transmission also must be guaranteed because it handles vital signals. In
this paper, we propose a systematic network coding scheme for WBAN to reduce the network coding overhead
as well as total energy consumption for completion the transmission. We model the proposed scheme using
Markov chain. To minimize the total energy consumption for completing the data transmission, we made the
problem as a minimization problem and find an optimal solution. Our simulation result shows that large amount
of energy reduction is achieved by proposed systematic network coding. Also, the proposed scheme reduces the

computational overhead of network coding imposed on each node by simplify the decoding process.

QP Al el assllee] TAASES] ATEaltlst SAARIWCU), T (R31-10100) 2011%E AL
S]] APoer gl At 712 EARE T (2011-0026371) AAAAR U AR EAAGAED] B3} ITATANE

2994183 ¢] (NIPA-2011-C1090-1131-0009) *] -8 Hbo} s=a)=]9)-S-

EaFgo et A B A5 (kdhd4097 @postech.ac.kr)

shyaid|eta 757E)3-3H- (yjsuh@postech.ac.kr), (°: AT =P

P KICS2011-08-365, 4471120114 84 239, A4zt 20114 1049 16

*

*

K
(l;;oqr

i

823

www.dbpia.co.kr



24183 =] °11-10 Vol.36 No.10

I.M E

A AlA] M| ES]Z (WSN)= 2] B} o] A]
B8 733} tlokgt Hololl] 58 w3 gk A1
14 M ES)= (WBAN)= o238t Al =)= 7]
% Z A ellA vleket o8 AE Ale]o] 1
g BAF EEH Sl A AR S $la) AlgkE dl
ES]= o]} 2R Eofell#]2] WBAN®S] =512 2JA}
o} gk} oA feddy) Helgolehs S
8l Frk & 74 WBAN Al=dle] o= Fafe] &
Foll A A5F AlxEe] H-2t Eo] gl o] 5L

[

<3

2

2 o
o

15
A A5E 2rhEZ ) PDAS} 722 7]l o
2Hlo]A (BS)ol] A% sh= HEloltk BSE A
2 A RS AR AL} dlo|eju|o] 2o HF3}
o] HdollA] 3ixfe] AlelE AAZke R 2uEy &
A Frh B =i 919} 2 WBANo||A]
Al =9} BS Afo]e] FAle| =48 whHErh
1-8-219] WBANS 75317] $leiMe sidslok
7HA] AR Ee] ARt 1 Tl A 5=
A= A 2=Ee] ouix] &m]e] Ak} &
k. Al F2 =AY o] Hi= AMES
17} 27] wtell 2 g2ke] wiE]e]E A3tsl|
ghe}, gtk o] AlEl Ak e wijE]e]= wA|7}E o187
ol oA 4ml7F o & Alefow zhg3ie) ule}
4] WBANOAM = AL ou#] 4v|Ew xezke] 4]
4 9 BAle] XA = 4 9l&=E Sflof gl wE
ole} =2 AljH Al 58I v me]d] o &
23 AARe KA =) BSollA aislr] ook
olggt TS 53| 3] S8l - =ellA
= WBANe|| A|2H|vlg (systematic) HIEH =T F]
< Ag3le] odux] agA ol A e A W
e Ake) Alksle 74 vENa 7Y A4
oA Z dr F7|E 873k 71E0] Ud A vE
= FHYRLNC)7|H 2] Ae-& F*]3ld4 XOR &
AHgEle] VESZ o] ExleE Sk =gt o
I Ao BAEE Fo VESm Io= g4
A o FaE= AUl eHd=E E9ck
B =] AL o Aok WA 2A el = 7
Zo|| g} | WBAN®I|A2] H|ESm Y] 7S &
Netar FARE AR 336l = Akl Al
o welS 4shsla vk 29) (Makov chain)$- ©]
S8 melEglgic) 4 Aol A’k MES A 7
7149 %S Frlslel 5A oA B =Ee] HAES

o=

—

o
o}

[

17

Loy
2 32

it

= e e

[}

B oyl |4 g

R

—_

>

o

kv

L
.

824

=
e

o o7

o] Aot =giek 2 F sk 7152 WSNellA] A}
£ =%l 71& £S5 WBANd| 2A $A435k= Ao

ok (113 [2]°04= WBANZ} WSNE B]wsla 3
o] A7 Ao} ol sl FAES EAIS vlolE
Ha AF 5o FHoE A ik

WSN3= 2] WBANOA & Ak & 7lgee]
=7} &A1tz =57} BSe <13 itk IEEE
802.15.4 WBAN 5ol Algksk= TDMA WY
el & mlaE]-Leo] B 2= WSNollA] o7 = g)
©oofux] @R] S b A A gk

#|ol|+= IEEE 802.15.4 WBANel 231 ofuix]
F85 93 MAC ZEEFES0] A”k Hglet A
X5 FAEk s o2’ ZREZES FHH4
Al S Fe = sl wo] EAlgc

X. Shi 59| A#}52 WBAN¢|| random linear
network coding (RLNC)S- 2]-83}e] ofLf#] &85
A& 5 vk 2 31914 2rk 319 ARES
TDMA HM2]e] MAC3 ~€} EZRA]ZE 73 Y&
Aol vESZ 7 s AljE sigdch 1#
1@)3} (b= TDMA HF22] WBANoIA] #Hulel=
ARQ(CARQ)®} [3]°14] Algkgt RLNC 71& A&
ol o] 7+ e szl g S vehd 7o)
ol AlEEe]A 7 o 9] mEe} kel BS7}
EAlEtaL BS9F k1, k=2 Aleld] 7l £AHEE
27 pr= 029 p, = 042 A 7 oot 18]
37 x=7F A2 M Sigls sl gt
L 7Hgsksdel. 2§ 164 7 &5 TDMA #H2ell
A 2y zer) s € Az A s AFlE o]
gt CARQE I3 1(a)olx A9 7 vt 34

T\?odeN; Node N N;‘T‘\Iz ack
(a) TDMA J|EtQ] 21HI2IE ARQ (CARQ)

Node N, Node N2 ack
(b) TDMAS CARQ J|¥He| ER3 2 Y (CARQ, NC)

[ =coizvazna § oo 2uags B3
SetBWRE B2 [ =St 2u 298 B
@ BSZ SEQ BEUIPIE Ack

a2 1. AA 27} 27e]lz BulE Zb kvt BulE d)
7lo] 471181 WBAN2| 7l A oA

www.dbpia.co.kr



<

A QA eSS At BEF olUR] £ B4 T AlzEE vEYa 24

gk ¥j=alS o) ubd RLNCE ZF =7} xJAle]
Huflo} = A ES I B9} = Ale]e] )
7 £AEE vEke R AL ® AT (degree of
freedom - dof) WHF ZHH 7S Rt} A EH]
A A2 RLNCE o437 7 &3¢
Ag 375 Y ol 1ol vt A = 7
A8 i duAE Y F Qlrths AS o 5 odck

w3k [3]19] AR VIES A TS ARSI ¢
= Al W] F 7P ey A] &-go] 38 CARQ 7]
Wt ARl 7S vlazsle] WBANeIA] v E =
9 71HE M Al m=ef BSAelo] Ad 3t
, A m=0] TS Fo] WSl wke} CARQel H]
29% N4 87% AEL] RS 714 & S qlrke
< B4k SR [312 Alg glE FE Ale]=
sl oleh e wo] UES|a 79 3
EAE) oJF3] 2 Aol wime]e} oz Alefe
%= WBAN AlA ol 2 ens|=R 2hgsi=
o] FAIF R ol ik

B =l AlEelE v ES) = F5-S- WBAN
o] A-g3te] AA dlole] Hfoll 87== o7k
Fojt = AE vlokgt wige] Wisks Sl melck
3 = [S]elAe AlEE HE]S(TDD) Al2wlellA]
o] A|~HPiE vESY T o] Lol i3l AT7E
e, £ dTelMe olF sl o F e}
EEZA] 3ol e] AzwwiE] vESa 7HE A
gk AJxwl el S Agkgl). ool T, [5]0l4]
S Al vE A 3de] kA= AXE B
A SHoxe] A gl 5 Ale] sl
WBAN xEof #3lgt U ES = 35 uhe]zl= A
+ 4% Frks Fe Halrk

PO
[Ty

il

¢

—

P

op

. AIAHIIHE HES3 2E

3.1 AlAE ma

H =Hola] $Els 18 29 Al EZEA] 3
2] WBAN H|E{ZE 7P} e EEEA] 4]
KN Al meBe BSe} 24 FAalste] M7e] H)
ole] IZ& AFdrl A =53 BSE HABlE
Bz vhs 1S Al & 4 gl dbelF mER
Falslhe 1S 7AgL AlA kss 50l Fol of
d uj= &8 meg Fksly, BSR] AEg 5|

= 7143} BS+ 2 252 wix|tel] ack FF
o AFS Fall 2 == Ade] AR FEAA

s

o} gk} =3 ZF 2= N, 1<k<K ¢} BS A}o]

1] 32 ARISHE AlzE|uE UES] = 7] 7]
3} B =l ZEshe 7] el CARQS} RLNC 7|
WS TDMA 7|9k WBAN®| #-8-31S wje] 7]
A A& epdl Zlelrh 17 3(a)] CARQS] 4
P eReseld 7t et nfe] F7ls Bula BS
2he-o] wix|ute|| 7} ey} xS sof sh=
T8 ack HHE Tl g Fok 17 3()
RLNC 7oA = 7F ehemelld 7 k== Ol
Z4 ¥ A7E A "ok o AR £
A FZ10] sl Mol o8 2A ik BS+=
reox AFstaal sk HRle B vjEdy &
A& dof HEE ack el Hol ¥l o}g 22
Eof4] Zb ree= S dof k] 2d F ABlE
AEsA "ok 11 3ol vehd Sl Ak dhe A
2eie WES)= F] s el A WAl 2k
oA Zt == 7} Ti=m)7Ne] T =R 982 i
715 B, oleld Ciel 2 = dlole] s
A Flek Gz A dFs MESI= 314 7]

i
NN

o fo 8 fr Ho ¢
P
Lo
)

=
T

1‘
o &

=

l

=
3

-

R

o

A
=3
H

=

K e

Ack
I

(v n [~Tna
Nodel Node2  Node3
(2) ZHIPIE ARQ (CARQ)
n=2C O} 8T 22E0A BSE H&st
WYy N

Lo [ & [~] « [a]

Nodel  Node2 Node 3

(b) CARQJI €2 RLNC

o= C Kt 8 SRS 0HA BSZ HE8 Y
B WA M

[tfelm o [-[m[a]s]

Node 1 Node 2 Node 3
(c) CARQ J|Hte] AIAHIOHE! WEYT 2Y
T=2EUWDR otz WA N2 (=M)
o= O 81 42E0AH BS2 &6 2Y
2 WA M

a8 3. TOMAGIA 7 B4 A1gel 3 A eReslAe]
A7 A% 34

825

www.dbpia.co.kr



24183 =] °11-10 Vol.36 No.10

B|s=5H] peet Mzkell 28l AiE Elok BS+ ack {7
< 53l 7 =0 Hpe] skE=y] S8t o B
9] dof 3t& o] Tk ko & Aljksl= 7] A ¥
A hmola] 2w k) e ie) & s

Ny(=T+Cy) = FeRiT]

A e $ HE e S RER 5
gk shte] dlole] Hi7lS Aefsh=d] 4] == ol
YRS E,, ack 3& AI81AL A=|ehet] AnlH =
UAE Ez2taL skxk 53], CARQ 7S AHE-
e v 4] He 4 odURE Ep,CARQ‘Q} E.caro, ]
Ef3 7S A4 P2 o 2] H= lUAE Epne
o} Egve 2 vreRAch A4 msef4] wlole] 7l A
Aol vIEHZ I wE oA AnlE 2l
Hkedsly] Sl F7HAQl oA AmlE veblis o)
2 a5 T80 Eyne=(1+0) - E,care & TAE
vtk w3k ack B dlole] #7l A Ao 4w
= oyz]e] Aol S ebrle] f5 =8k Egne=
B Epnc®t Eucaro=08 - Epcare & AR Yephdich
o5 50, VlEH=7} FAlel ARSsle T4t
Fol| w2} ack 712} dlolE 7S Aelsl=r] ==
oz]e] mlgo] et A 4 gk

3.2 ojz= Alolnp M Mo| =&

Al o4 BSE dHolelE $h3s] Absl=d]
Fo 7 k= ol 71 3h& T3] Sl8l viE=
A Q1S o]l Allsl= WBAN A|2~8S- mdlg) &)
Ark (Z# 4). 714 ouiA = 2E k] 2=t M
el dlele] izlE 23] AF shed AR e
WBAN A ZF oUAE ofnlakch A =
;in= BS7E ZF Al = (N, Ny ol S38R=
dof = Hehdich o714 0<ik<M, 1<k<K <l 3
A7} 9lek AljFshk= WBANeIA] BE A1 A §
oA Alztsl=dl, Al S=(s,+5) = AlzHE A
= TDMA®A €] 3 HA eh-=F vepich 5, 4
B Si= 1 3(0)9F 2ol 7 km=rt MoRe] A szl
S A B, ololx Y H RS vulle Al
oltt. 8 AFElE 0=(0,--0)°]tk wIEZ AQlel=
M+1)* ANe] Ae] Abeje} shte] AH Ael0)o] &
A gk,

B outzZ AQl mele] e Ho] FE2 F 71
7352 vhre] Ak, A HAl= A Sellx] <
uk e 2o] 2lo]dt ghgo|a 7 WA= g Ut Al

duk Abe 2 Ho] 3 ghgolck of7|A o
wk Aefat 25 Aol A SE Alefgk vR] A
Bl oulgich wiA] 3 A 7392l A Sellx] o™

2 4, AzHeE YEY=Z 79 7]We] Markov chain &
k=2 4 )

ARE AR 1=, i 2 Alol3 S AL & Bk

K
Py =F,.. )iy yenig ) :HP<S"'/) M
I=1

7} Ak, 1714 P 2] Sellx] 129] Ao
35S Yelha, Pyy=Put oW =7} Abel sollA]
i2 Aol ggo|rh el sollA] el i2o] o] &

E Poe

Py =P(M -ilS)
= Z’]‘:P(M —i| j uncoded, S)P(j uncoded | S) )
2 vpehfolzlek PM-i | §)+= T3l A SellA] M-i
7We] dof7} A& AEd FES ovigich oW =
= ko] A7 4SS pet i,
, M .
P(juncoded|S)=|  [(1-P)'P" ?3)
J

e

o1zl Abe] sl 7S] G sizle] g o
%0 g oJrlai) 99, ofw = kol lahA]

&)

P(M —i| juncoded,S)=P(M —i— jcoded|S)

=Y P(M =i~ jcoded| S, received) P(/| S) @
= 7 sellA FHzlo] AF =] j7He) i HlolE
Hzle] AgA oz A% 5l Al M-l dof7}
AEHer AFd HES =Wk ole PM-ij
coded | ), & FoIAl Ae] SellA] M-ij7He] 29 €
sHzle] Ags] A A eI} Ak o)A,

N —-M
P[ZS]—( g ; ](I—Pe)fPNf“’ 5)

www.dbpia.co.kr



A QA EG AL AL B85} oA B S A% AzdelY V= 29

= Vo] ZHH dFle] AeHoem A =R,
dr 77]9] o g7 Tl APA o= oFEAY
T e FES Y ok weEb PIM-ij coded
| 8,1 received]= [4]°04] Aloke o] & &),

Pq
g™ 1-qg™ 0 0 0
0 qun 1— q7M+1 0 0
- : : ©)
0 0 0 gt 1-g"
0 0 0 0 1

& o183l ple Fslol Azt Ae ssb =3 A
Meizjoll el a3 A& oAl Ak & 4 ek
oA71A g MESE T A Ag He dE =)
o]w3ie}

g, ok A 1o J29] Ao] BEE

¢ i kit ] . .
,-:Ajj(l—pk)"’pl‘ b 0<ysi

! Cu| Cik I el .
Z,:l / (1-p) P Jj=0

219] AellA = AR EAE pE TR 22
N7} BSZHE t3dL $3l i9] dof& 8.4
) o 2hEelA Bujof
£ vpebdick el g BS7F AREEte] 7t Al
oAl ack HZ& Sl ke Frk

3.3 XS 2= E st dldx|e] Z|chzk

= (NyN)ZF (ir, i) 2] dof S BSel glZ=
o} sh= Akl IollAe] A 87| ARE = oy
28] 71NZES E=baL slaL vk = Ag1e] AA Al
E Q={0, i} <= x{0, g} 2k 3P ohgT 2
AHAle] fr= ok

1

_— X
K ek

-T2 ©)
K

{Epzk:lCiA &t EaK + ZJEQ\II)UEJ}

E, =

Z7] A SERE BE AlX =2 1S BSe
A AeHes tadsly] $l&l 28tk ouiA, Ess
#A43}sl7] el WA Ey & 243} 3tk C={ci |1
<i<M,1<k<K}=}aL &3, Ey*=minc Ey©] St} o
2hA]

1
. .
E, = mie = c.x

1 K ¢k x
1L Pr (10)
K *
{Ep Zkzl Cua ¥ E K+ ZJEQ\M Pk,

o] Aiale). sle] A& olg3le] Eol HAlghe 7t
%

Eg=min, (E;+ming, o  Ey) aan

7} =o] Folxl EAlY @& S 4 vk

9o HA3}F FAE 7] SlalA A5 24 shellA
A3t €] YAl dish sk 2SSl Fo
A {pe 1=k =<K}, E,°F Egtoll Hallx] AjAA= oz &
Asle] A ailE 7 5 sk AAl M= o]
Ak AAzke 2 o] ol vt glar, oAl A
g gel sl BSel s AlkkEr] il
WBAN AJ2=Hle]] 23kt vpgo]cl.

V. ¥5E7}

o] Aolr= 3104 Aloket viES)= F W
CARQ 7R3} Alksh= AldlvfE] vES= =
719e] Aes vlaL gk 33l A AlAIGE Al2E]
A7} #As) AR e setelelE npraa ]
A o oux] amEs Faigich

a7 5EvESE 39 A 24 = e A=
of ukE A vlal Ay vepd Aotk k= =
27l elal 7Zh k=i 5709 SRS AE she A
7Hgsledet. p=0.82 A4Sk, pigk> 0.01414 0.8
=2 W3} Agleh a3l ezaE o 5 gl Algkshe
Al zHmE ME T 35 7[HS = Al = ¢=29]
ol B-8kar, g=2"& 73 [3]¢l14] Ak RLNC
o} o] mego] A9 FUsHA Ve A B 5
gick Wb ¢=29] RLNCE #-& I 37]% 2183}
= Az YEYD =
2 oko] oA 5 4m] 3= A
AjkshHz AlzHvE vES=

ofl oL

E

www.dbpia.co.kr



}3

e
E
oft
2
Lo
i
M

2] *11-10 Vol.36 No.10

—*— RLNC g=220
6 || —>— Systematic NC g=2
—v— RLNC g=2

102 10 100
p1=0.01t0 0.8

log1o(Expected energy per accepted data packet)

M

2l 5. ge =)o) W oA Awe vl

2715 Ao E2A Q) tjZY A ARE Bt
= 4 5 9k
Ak AlzElniE UEN T 7 7L 7]
IEN = 3 v]3) vz H4=E £%ick TDD
Al zglof| A o] AlzHwlE V| E = 35S Ak} [5]
o4 2k el w2 TDD Al2=dlellA] A|2~E]
e WERZ RS of8sh wb4el RLNCe
w3 tFZgA At BAEE g oR 7l &4
2] AAlE 29 5 olrk wEh 2 =iellA
7HsHs Alzdleldds o] ] xsr) EAls]
el o 2 58S 98 4 gk

18 6= pr 74°] WSl Wt CARQ 71 A%
H|E g Aolrk k= = 27 o] ZF kvt B
U= o] 4= 27Wolck pp2] S 0.2, 04, 0.6,
0.8% W3} A Za 7+ 745 el pio] 3 0.01%
B 0.8% W3} A1A U] ik A=E 318t p,
o] Fho] STFIFE oA FHA0] Fol= S
of 5= gz, ol 2] A At F4 % 3
oa] A z~HvlE MEYZ 7S A8 P A 2
o555 & F ks A o F sk

b

o

i
N

45
5 40 {|—*— p2708
[ 35 || —o— p2=0.6
E —v— p2=0.4
6 30 || —— p2=0.2
© 25
>
220
=
g 15
g
3 10
£ 5

102 101 100
p1=0.01t0 0.8

T3 6. pte] Wit m eliA] &8 Wl

828

a8 78 & $E5 2, 3, 42 #H3} A]7]] CARQ
713 oA &85 Blagk Zolck 17leld K7}
F7VEFE oUA] 20 A7t A= AL B
=l olZe Tl AlHE vES A 3] &
= 57} 37 A Ao ® o] g ouRE &
HE £ F sicke 21s o =+ olrh

a9 8 agkell WskE 3L pi& TVHIA 7
AL gk A oleh. A 271 K=2, M=5, (*1,
p>=0.8% A3 3} a= E,ne=(1+0) - Eycaredl I}
vE]R UEYT FHoR gl offx] eHF=E
Yepdch M EY = 79 e8s|=7) 20% &A1 &
= 3 13%9] olUA] EES Ml uebid YES
3 35 W =rt Efsielete o438 AlzEl A
A2] oLA] &-8-2 CARQe] vl #& Z& &
Sick

O399+ Gkl MskE Fu prs TVHA 7
Al & Az o)} VR 27L& K=2, M=5, a=0,

p=08% A7 Fr} 3ox ™ T g=
Eonc=0 " Eync®t Eqcaro=0 * Epcaro? A 220]
= TEE R dlele] HABlE Azl & we} ack HH
S Al & &% == oA of uEs e
Witk 23S v, grF ARGE o] B our] &
5 95 the 2s o & 9tk o172 CARQ 714

_l

30 %&f
20 || —— K=2;p2=0.8 e

15 1 | —o— K=3; p2=0.4; p3=0.8
104 K=3; p2=0.04; p3=0.8

—a— K=4; p2=0.04; p3=0.4; p4=0.8
|| —=— K=4; p2=0.04; p3=0.2; p4=0.8

Improvement over CARQ (%)
N
o

102 10 100
p1=0.011t0 0.8

32l 7. == Foll g oA £E w|a

45

401 alpha=0

—o— alpha=0.05
35 4 —+— alpha=0.1
30 | —— alpha=0.15

—=— alpha=0.2
25
s M
- %

102 10 100
p1=0.01t0 0.8

Improvement over CARQ (%)

T2 8. agke] Mol mE ouA] S H|a

www.dbpia.co.kr



A A VB ZelA ] At B8 ovA] B8 S ST Az vESD 29

100
90 { | —*— beta=0.25

80 —o— beta=0.5 FOOOOO—O0—0—0—0 00

—v— beta=0.75 MQ——Q—._W
70 | —— beta=1  [OO90———o0—q o (0¥

—=— beta=5

60 71 o peta=10 HM"'\'*.J

50 1| —¢— beta=15
40

—o— beta=30

Improvement over CARQ (%)

102 101 100
p1=0.01t0 0.8

T3 9. Gake] WSt mE oA &f Wl

o

| HESl= 5L A & Zel HlsA ackS B
L 3157} ol ack AHE 2] = duA|7} AH

5 AA AlmEe] uA = SRR e o

<
X
rhu

218491 WBANS $]8)A1 oA a3t of
Uz} AUt A2 BAEE Fol= Zlo] 5l B
=ollAl= WBANS 91§ Aj=dlvfE vEf=2 =

9 7S XH J todek vk AQls o]&-3) AQksh
= /P wsekle AReold S Sl Alekohe
71l 71—754 RLNC®} CARQ Xt} oz Ffo]
oo Btk =3k Al’ksl= 7ol RLNCel H]s)
vl HAkesl Yo} WBANe] Mg 71%ee u
ek

#1028

(1) M. Chen, S. Gonzalez, A. Vasilakos, H. Cao,
V. C. M. Leung, “Body area networks: A
survey,” Mobile Networks and Applications,
Vol.16, No.2, pp.171-193, Aug. 2010.

(2] M. Patel, J. Wang, “Applications, challenges,
and prospective in emerging body area
networking technologies,” IEEE Wireless
Communications, Vol.17, No.1, pp.80-88, Feb.
2010.

(3) X. Shi, M. Médard, D. E. Lucani, “When Both
Transmitting and Receiving Energies Matter:
An Application of Network Coding in Wireless
Body Area Networks,” Network Coding
Applications and Protocols Workshop NC-Pro,
May 2011.

(4] D. E. Lucani, M. Médard, M. Stojanovic,
“Random Linear Network Coding for Time
Division Duplexing: Field Size Considerations,”
IEEE GLOBECOM, Dec. 2009.

(5] D. E. Lucani, M. Médard, M. Stojanovic,
“Systematic network coding for time-division
duplexing,” International Symposium on Infor-
mation Theory, Jun. 2010.

oy
=

& (Daehyeok Kim) 3]

20109 29 Fargaiista 73
Felgsta} s

20104 39~&lA g
S5 A WA A
A 314

<.‘ﬂ]—/\]‘=’o]:> _‘%;qal;_ ‘EEE%,
W=z 28, A o)

Y| EL =, Software defined radio

M A F (Young-Joo Suh) FA1314

19851 24 gheflistal HAl
3t}

1987'd 29 grefelstal HAke
g3t AAL

19961 d  wl=  FAo}  Fd
(Georgia Tech) ZFE]-5-g
HkA}

19881 ~19901 LGAA} 74

19904 ~1993+d FA st w

19961 ~1997'd w|= Georgia Tech <17

1997+ ~1998 ©I=+ University of Michigan <37~

1998~ Ehgolf #5738t ws

<i’]—/\]‘ﬂo]:> “/Hﬂ] _E_iii o]E IP, o]% UéE]aH
2 ad-hoc/sensor Y|EY =, AL o]F UE
=

=

829

www.dbpia.co.kr



	무선 인체 네트워크에서의 계산 효율과 에너지 효율 향상을 위한 시스테매틱 네트워크 코딩
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 관련 연구
	Ⅲ. 시스테매틱 네트워크 코딩
	Ⅳ. 성능평가
	Ⅴ. 결론
	참고문헌


