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2.1.1 Directed Diffusion

Directed Diffusion Sink®] d¢] W&o 7|vt& & Holy F44
T8 7IHer HY #x H A S& AHAIE 4L K
Directed Diffusion® &2 ®4& [29 2] 2 g S8 g 2
e FAF FHe Ho=E FEIE interest THEHT interest= sink
noded| A A|ZH o] YEYA AA ) flooding® 1L source nodedl A sink
nodeZ oo HFst= dvlolgE AFslr] gk A AHgradient)7t A A
Aot oldf dHojHE HUFHEE T & =EE AFHed o o
o] ZHg S 9V Hd ARE T AF FHol T2 E MY HARE]
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7} 8k (reinforcement) 5l o], Z8t8 A2Z T3] dlolg HALo] o]FojXt}
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19 2 Directed Diffusion®] &2}t
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2.1.2 SPIN (Sensor Protocols for Information via Network)

s

SPIN 298 Z2E3Z& [17 3]3 o] dHol"HE HAEstaz &
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III. EABR (Environment Adative WBAN Routing)

31 4 53

Al WBANZ AAE FAHOE 3 FL2 AY9GmAdA ©E FF/
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© WFo = 7} oA A7HIL AT o3 A =E=E52 Fkbps
NA FAHMbps7tA Y FAT HEFEEE 7
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ol#A Tt 54 FXEol F& AFoA st HEHNZE FA
o] FH|FHE X 2utE MHIAE AT 22y 28 AHESR
o] 7]& WSN #$8 Z2EZ2E WBANS t3d 549 FAHES
Ads7lols @A ok 24 WBANSY §4% M 2E AT
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A ¥ (ultra low power), 3L AlZA F2l(high reliable transmission)<
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3.2 At AL

Aerat= #B$d" <dudE EABR(Environment Adaptive WBAN
Routing)2 WBANW | T3 Fxe] SA4E i#ste] WBAN7ZI&€ =
AT & U & FHlAHE 2utE Mu2E ATt Agst
T2 HAAFAY. medical A8]2=9 non-medical serviceZt FE3}
WBANS A medical deviceE< F2 F7]Ho g ZHEstd AA Hio
oAt AL, oo R A HolHE AL ZAE HolHE AA
TR IYY oz AFste] AMERe WAZHE EUHY e 9
< %ot E3F non-medical device® event driven WA o2 ZF 3t

AEE HolH & 2e A% $E9 HolHPy Hye 2Egey
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ol 2EY L 2 AF £x9 HoHEH Zo] TYL A L=
£ A 9¥3t™ entertainment AH|2ES AT WBANS A FH
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AAEo] A FA A7 MEYZE FAdY AEF A~

1o 28y 540 & HAXES T £HoE H¢EE 39
2 A =g olE 22 medical deviceEolAl XA o B3
go] WAIsE 4= 9l o E& EW entertainment devicedlA HIT] L 2
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medical deviceZb EATTHHA medical device: FA g YA ARE
i, Aol AT F e AFESEE By 52 AFSEY HHe &
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SAA 2 AdE € F U3, 2
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devicedl Al FHote] Adte]l & 4 o 287 f&Fo] $2l& medical
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device®] dUX] AEE HAF Solx £¥ FH LS A =<
T UE duEFE AA Ao B o] duEFE AHESHH medical
device 2%t o}Y2} non-medical device® HoJE AL Al X L2
E Hast & F de BEE A9sty, FXY FHE A & 5 I
th. EABRS 9]¢} Zo] WBANY E5A4& 1

%<2 ultra low powerE A 93ttt odla ©E EF3 EX<Q high
reliable transmissiong AL & A+ == 7t link AHol @E error

322 3vste Pa= Adah

broadcast® control messageE ©|&3&lo] 7R E ALt AALE T
FTAE ol&dly HERE A3y tFAE FIe FALS ol [
219} &4

h d2
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- @)
fw= m*‘fd(u*l)

Az A9 712 AFAE A= AAAE B9 od w9t A
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o] A7t /Mg &L =25 AEste dolE AF A BAIFE AUX
E H23 o AF & F e FERE AdIg =3 g HEE

& o]l &3ttd dHlolg HF Al LAE AUYX
ARFS HA3  F oy HA MEYA YA 2 A ==9 F
A2 ALEEY) Wi WAEE =g @A & Aot o]HF
AHE =28 sty YEHINY dE =85 sink==74A 2%
Y AEE 4A3A X3t EQZI} EEHE FA4E A 75 ¢
th. 234 EABR A& odlUA 2HE EA4AA Al2F lifetimes F
st AAF7] A8 4 =29 dquUAFE 1S tFEXE ALte.
olgA AMNH 7+ =B FFEXNEL o]83 9 source =EZEE
sink ==271A1¢] FHE ¥ FHFOEAN AL ARE AT & A

o},

SET - TABLE(u, v, RT,, M,)
1. f, < UtilityFunc(M,)
2. if RT, = © then

3. do RT,[u]l < f,

4. else

7. doif v & RT, then
8 do RT,[u] < f,

19 4 Algorithm to set routing table in EABR

u ZEE A AE B ojdxE
v Hq7 ==
RT, AR =29 g9" HolE
M, olF =2 REH AEE wA|A
Juw AxrE 7HF A

notations
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5 6
S N—B § 11-0
7 20 S]
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& 9
S
10
a8 5 38 Hold A A
[2% 5] 299 HolEs AAste FAolH Hx sink ==EEZFH

ZEANIAGFH old =E=7AS] 3 JhFA g AEVF x3dE HEE
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HAIAE F¥H ==E9 A broadcastdttt. ZEE WAXE F213% T3

AEZ HAAE B sink nodeE2HE A AAlY =t71%
o] A& A ALE A # HEE wAAUNEY HRQ] oA
e JEAUAGH FAH 7t A S ol &t HEAE AN 3.
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o F¥ =ZEA broadcast i Y AAMS FF7F medical
deviceo| F¥ =g A HEE #AIA & broadcast 3t* ¥ETh

27 doZX medical devicer relay =E=2A 9 IdE8& WX 3

medical device?] FHA % AL S FUF AlZ 5 dh
[29 6] Z4Zte] xE=E0] &99 HolES AT 2ot
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S
Medical
S
Non—Medical

S] © S

1 2 3
Fwis]=4.0 Fwis]=2.25 Fw[s]=4.0

o ® o

5 Fw(2]=3.42 6
S Fw[1}=5.11 PW4S.78
- Fw[2]=3.42 @
Fw[1]=7.21 8
Fw[5]=4.53 Fw[4]=4.09 e
Fw[5]=5.92 9
e Fw[4]=6.83
Fw[5]=7.86 Fw[B]=7.11
10
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ol =27+ link AHE I3 A link error ¥ congestion
glo] WAL w Ao wel error FERE I Y& oS stER F

28 498 5 9t dudEe A48T
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Fw{s}—4 0 / wis]=2. 2& Fw[s]—4 0

FW2]=3.42 6
me Fw{4]=5.78
i e

Fw[1]—7 21 @
Fw[5}=4.53 Fwi4]=4.09
Fwi5]=5.92 9
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[ 818 % sink nodeZ25-ElS] AEZE WA X broadcasts ©]&3+4
AXRE 7EXE o]&sld AZV) AAYE FAAA 7+ ==7} link
error7b AT Igoltt. A o] == 29 k= 5Abo]9] link

error’} A .
()
S)
Medical

S
Non—Medical
Fw[s]—4 0 %:v[s]-z 25\ Fw[s]—4 0
/ 5 A w%]=3 42 6
Fw[1=4.11
7 Fwi2]=3 42

Fw[1]=7 21
Fw[5]=4.53 Fw[4]—4 09 9
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Fw[4]=6.83
S Fwi6]=7.11
10
Fw[5]=7.86

19 8 link error A3 A

_16_



[Z9 9]dA HE A Zo] == 55 =& 299 link error &3S
3l == 59 9" HolEe =t 29 it AH flagEs: Fuh
a8]a 98 HolE W9 & JIFA 34 k= 1S AE2E AAA

HolgE dE ot

(p)
S]
Medical

Non—Medical
9
2

3
Fw{s]—4 / Fwis]=2. 25‘.\ Fwis]=4.0
4
/ 54 FwiRl=3.42 6
Fwl4]=5.78

@ Fw[1]=4 11
Fw[2]=1.42(fia
7 wi2] (fag) e
Fw1]=7.21 8
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10
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2% 9 link error & 39
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&2 =249 t5 flowE Q1% congestion o] HAFES o
congestion A3-g 373}

[Z3 1012 =X 4o Al 7H9] child ===2%-¥] data traffico] § %38

Lo

du@ &L 1902 ¥ st

i

Ol

© 2A4 congestion°] T F3IE W I ot} congestion &FE
A8 T 4= 7}t child=E 9o FE oUX %S vl mde FAE oz

Fol 7} BE child =44 425 39 3ge AEE WARAE A

% st
()
S]
Medical
e
Non—Medical
© 75% 8 % O es%
2 \ 3
Fwis]4.0 Fwis]=2_25 Fwis]=4.0
70% ()
© ss% 4 i Oes%
/ 54 Fw%]:s.u 6
Fwi4]=5.78
980% Fw{1]=4.11 wi4d]
Z Fw[2]=3.42(Rag) 8 %
Fw[1]=7.21 8 o @
FWSF=4.53 Fw[4]=4.09 9
Fw[5]=5.92
Fwi4]=6.83
980% Fw[6]=7_11
10
Fw[5]=7_86

19 10 congestion A3 A
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LE 4oA AEE HARE FAE == 82 [ 11]04 EE A
== 49’] oﬂ ﬂaga ‘T‘7]'°]'—’ E]'U
7FSR #e =& 55 AMEste] HA=2E AAITY. o]ZEA link errorst

congestion A3 333t o 2x WBAN 3AdA 1 A 54
A & 5 ok
()
S
Medical

1 3
Fwis]=4.0 Fw[s]=2.2£'\ Fwis]=4.0

9‘\9

M
/ 5 A FwR=3.42 6
Fwi1}=g4.11 . Fwi4=5.78
Fwi2]=}.42{fag)

? S

I S|
Non—Medical
2

Fw1]=7.21 8
FWISI=4.53 Fw[4]=4.09{flag) 9
e Fw[4]=6.83
9 Fw[6]=7.11
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1% 11 congestion A3 32

Aok #o] Az ™ A HAHe AEE HAEstaL link error Aol
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F EEe Fr¥oez  #AFEH  congestion 43S W

congestion ‘3ol WA & o Z child ==¢ TE AUALEE
gl b 2o FEAUALGE 2 chid ==4A 3T F A=

AEE HAAE BUl= 99 Congestion Explore} ®lolg E | Ho]
DARS o FoI A3 YolA e FEE A9 st HolgE A

=
A<

&3t = 9= =2 A o]l Path Selectore] th.

)
Ol
O

R
J R

(o]

Upper Layer

Congestion Path
Explore Selector

WBAN Routing

WBAN MAC

PHY PHY
MICS ISM

19 12 Network stack 7%
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CONGESTION - EXPLORE(n, F)
1. target < 0, ¢ < 1, max < 0
2. if congestion = TRUFE then

do loop: i < n
do if max < Fl:]

w

do max <« Fli]
target <— 1

P <— ¢ + 1

send a message (CTL) to Nltarget]

4
5
6
7.
8. end loop
9
4

4% 13 Algorithm to Congestion explore in EABR
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error® congestion 3ol WASHA Fia s AL AHAR =2

Bd2E AY & + o
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lifetimeS XY & 4 A

PATH - SELECTOR(n, u, RT,, CTL)
l.i <1
2. if link—error = TRUE or CTL = TRUE then
3. do RT,[u] « flag
4. min = RT,[i]
5.1 «<— i +1
6. loop: ¢ < n
7. do if min > RT,[i] and RT,[i] # flag
8. do min < RT,[i]
9. target <— 1
10. end loop
11. send the data to Nltarget]

I3 14 Algorithm to Path selector in WBAN
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Abstract

EABR: Environment Adaptive
WBAN (Wireless Body Area Network) Routing

Wee Yeon Kim
School of Electronics and Information

Kyung Hee University

This paper present a novel EABR(Environment Adaptive WBAN
Routing) routing algorithm which is adopted in the WBAN
environments. Along with the development of the WPAN technology
like as WSN, the ubiquitous services like healthcare, lifecare would
be offered to users. The WSN technology which is based on IEEE
802.15.4 standard was used to monitor the circumjacent environment
was structured by a lot of tiny devices. The devices of WSN operate
by using extremely limited resources. However, in order to supply the
ubiquitous smart services in the future, the network will not only be
designed in power—saving way which i1s considered by devices using
limited resources. The ubiquitous smart services will be included not
only monitoring the circumjacent environment which 1s using tiny
devices, but the event-driven devices. Furthermore, it will become
problem that offer the smart services in only using the WSN
technology. The WPAN Standard group confirmed that the WBAN
technology would be a next generation technology after recognized

the problem and The IEEE 802.156 TG BAN had established a

_34_



standard since Nov, 2007.

The WBAN will supply the services 1in the incommodious
environments including the human inside, outside, and circumference
whose radius is 3 meters and the network devices like medical
devices and CE devices will communicate by each other through the
center device name as coordinator. Moreover, in order to supply the
various ubiquitous smart services, the WBAN will provide the 10Kbps
~ 10Mbps transmission data rates, in addition, in order to make the
communication safe in the human inside, the WBAN will support to
use the MICS and ISM spectrum band. However, a lot of new
problems has arisen that adopt the exist WSN routing protocols to
the WBAN environment which is structured by various different
kinds of WBAN devices.

Therefore, we proposed a novel routing algorithm which is suitable
for WBAN characteristics and supporting the goal of standard such

as ultra low power, high reliable transmission.
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