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Real time remote management for home network system
using bio—physical sensor
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Abstract

This study was realized the home network system for home care by bio—physical sensor system, to convey
for the remote physical signal. The composition condition has four functions of displacement point for a Vision,
Somatosensory, Vestibular and CNS that the basic measurement used to a Heart Rate, Temperature, Weight.
Physical signal are decided to search a max and min point with adjustment of 0.01 unit in the reference level.
There were checked physical condition of body balance to compounded a physical neuroceptor of sensory organ
for the measurement such as a Vision, Somatosensory, Vestibular, CNS, BMI. There are to check a health care
condition through a combination of physical organ with a posturography of a exercise. The service of home
network system can be used to support health care management system through health assistants in health care
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center and central health care system. It was expected to monitor a physical parameter for the remote control

health management system.

» Keyword : bio—physical sensor system, Postural sway stability, Home network system, WDI

. M E
BRI Sojzlel we} Qke) Age] 2719t A B
WA Sold go] PRl B PgHola ASH A

7 g
e fAsFe FHo|a A ]
=7k Aol e} AnFe) S7h wE Ao
ARFEE Hol E4 mras Azl Z7R
o 7j9le] Sue AguelE

70l v s v o

7HgelA JRH =

~
>
[
ol
=2

2,
i
fllo
>1\4
}-E

O
v

rr
o
g

= 73HR2H3lE 2E ARelA
o] Ho] APl wt £z gleyt

S ek ohe} ol

AEZ] F7bel e e wAT AgAsy) e
2 779 YR Jepdth
[7]. =5 Qg B2l Seolx] HolAls s ol
ot BT BE(8] B Aol Bz AR FATA
71EEY F7tet ¥gE oFa 911, BALNEE 2
UER & £ Jde 8%k} AlolE TVE 53 ECG 2ls
Aol WAz} A o] o]Fo|A|3 QIrH12].

EE JEYS 53 AAAE RUEH[13] 3 7188 23X
9 s B3 147 BUERCT BAS 28 9lo] AlA] 4l
SRl Ba wbdo] ZiEch14][15].

= 3 gl T4 YEY =S e AlM(sensor)

VIEHZY Hej2 A= a[16]-[18], Folut HAds 719 A
A g5l A TR A% A2 Ao HolEE A5
UE AR SRR 74 A sein|E HE77I(Zurd
Ao} 247171 2lem(19], A& HolHE ¥4 FY &2l A
2~Hl(remote central management unit)ell A& T WA
oju} A ofell X FARE A} & BUEY = WLAN Al
25 ] AEoF Ao M= 7t vloJElE HEett
[201[21].

wetA] o] AFelA] o]t & AoJolx AMEse A
AlzEle] 71 Ao Z A A AlZEl(bio-physical sensor
system) 02 4T £ e T UESA ¢ugEs 783}
o 448 ESFY| AHeeteF 1ekslsiTh

. 7[& A+

71E AlzEE 7 104 U 2 2] 2ls Y
(Signal Generator)ollA] ti2=Zo] A%, £%(Velocity) 4
T, ofdE AT E AofElFr] Hg TARRAA AsE
wol AFE e YEAATE A/D AHES B2 AT
€ FRoE FAgHoIth AFE FRL s A E
AT BEAE ATATE TR FYE
AofoF Fog C+ AolE AMESI &mol tist ]
olF FIA717] 3l ol EE] AR A Al2Els &
A3tk A% wgke 29 A9l o3k HEVIE AMES)]
Aol 7+ BAel A Hgte] zlelol] o5t SO R FE3)
3, 71ERE Blaste] 24e-o] kel tigh MEAiE W
AABIES itk A/D AWEHE S92 AsE HFE A
Al gZgo] JeRd o|nAZ WIS shar, Ao s

ook
fllo

S 640x402 e afal, dE Bald] wet AsE
wWgksla) NTSCSF TCP $4olA ARgd & == Waks)
= ZAE AR

&% 18 97| (generator)2] SAFE o]83t] 3)A
o W2 et go = vehly, Wi e AR 3 A7|a o

[
i<}
&
o
ox

oA

>‘
p

o Moz Vehich

| | Display sensing | | Velocity Sensing | | Angle Sensing | |

NTSC/TCP

[

[
A 4

Computer Client

T2 1. A LA AN M
Fig. 1 Signal Generator System configuration

22 H

riok

b A|AE

= 4

lok

=
=




AA AN AZDE o 8F AN 94

T YEYI A2 119

WE A2E0 R 7 2o g A o] 94 4 AE
oA e 2ol ke Bl b 3] i P A
Z3e] vlgala, A He dUe Fae Axd §49
2 SOk 4% g2 gelel P, AEF dwl ue
S AR gl Aol % A WE e
7 9108 Fejol et TRt TR Felol wel Hold

4 ol o7k H2|HAell A 7IER]9} vlaste]
£ opA "t e WE 3] Aolrt ol A
Aolle Ao SA A Al A & 5 A==
B3t} ol2id APES Bt tiaEY o] eAR
o] WS Al 2wo] HHEn.

——  Start ————=

Srmiaple Loadimog

o

Loading Mapping

i

]
]
FPosition Tnput ]
]
]

Angle ITnput
YVelocilty sermnsirng
————sccmino oo =
Yes

[ Sisoiay Combound ]

[ Cisplay outout ]

T2l 2 MM ARE TN
Fig. 2 The flow chart of Sensor System

23 M AT A|AH M
A F5-2 LIl A A fFoll 93t TR
AN gt B L A TFHelA S o TR
AAel FEFAL 2EE Bl Al HH(physical
information)E A=l 23S A9 B3E Al2wle] 14
o259 AA AlA A2=El(bio-physical sensor system)2-& A}
A el A Mg dan, v 2 13 AR 5, 2
Al A, A A aQls 2Iske BT 54 A49L
2 FEegArE Agach22]23].

Physical Body Sensor & Measurement
Organization Exercise compound system
<
r»{ Balance
Nerve unit Bio-
Physical {p{ Heart rate
Muscles unit sensor
& H» Temperature
Skeletal unit Signal
r» Weight

T2 3 A MM AIARL M
Fig. 3 Schematized structure of Bio-physical Sensor  System

5] ApAl] Wzt 7LZ|L7]L 9 5715 THAY W

5}‘33 A, ME FEHHeE AM EEH(postural

017%1] UJrﬂ' A FA 4] MAE e

2 J%F FFo2 Ak mE x|}

A7k 3%75:91 524 (synergic action of postural

T3l FeHoR Agshe Hgo] Mgl 7l
ZE23h=H) AREETH24].

reaction) &

e = [e)
Y 548 F

24 dlolgl =2/ &4 74

A FolR 24 28-S =38 A3l AHE T
sto] AlA o] WslE AEstslo] Wolgolal Z4ze] 944 gt

< T oY B AEse] Alasel et dlojegt &
E1{5]7[6] e I S O s M o s e e P R i
s 224 wos Tt 7ME =2 FU(VPV)I LR T
gato] Al2eE ]star dlolE 25 AA](Data Acquisition
system)E o] wlolE gho] Aol ek Alaglo] s
3, 91X W9l EEA(sway)eh AIMY] Qe Ax 29 5
o2 st JYskck

Vestibular

3

Computer Client

\
|
|
|
| T
e\, I
A -
|
|
! I
| | Gate Way System
|
} 1
|
! I D lo],|°
| 0 oo
| } [Jl] o I] oo
! I
L

Data Aqusition System
T2 4 HolE 22 AN FET
Fig. 4 Schematized structure of Data Physical System

25 HESQZ A|AH A 74

Al o] FellE 71 SfEgof Ala AT AZE o
dugges TS sEdole 271 F WEYS A
2Elo] daEE JHoA Fo Wit &, W9l H s
A A, & W3t E57 HA(Sway Displacement)] BHY ©
Al BHX9] Ho) g Ha k] DAV JAYHES &
1EFS AASHA

A 2®lo] A8 National InstrumentAte] PXI-1042 ¢] )
oJE517 19} PXI-1083 @A B =5"g](Rermote Acquisition
data system)S B3} PXI-81062] Embeded controller,




120 R B IR G cRi(2011. 1)

PXI-6251¢] Multifuntion DAQ, PXI-1409¢] Image Acqusition
SO XA Alo] IAZFE A AXelA BA AeE
whe R dlojBlE Adshe ARl 3 AHE-S o] &
ste] A AT DAlolH, o g3l Tz
7§17k} *2]A12=¥l (Personal Processing assistant ; PPA)
I 3 Uy F1 Moz diole AlelESol(Data Gateway)
7} AR oISl 791 AT, A G MIESZ(Body Area
Network : BAN) 3} A4 HIEQZ LAN (Sensor Network-LAN)
S o &3HIA ES T} Ha=|o] A Ao AE9} A&7}
o Agshe TENEHLE 74 HaL I5e|A Al2" 9
TA et AEEE 7)1€9 8 (factor)dl whe} FHEIIEE
AAAIFATH5].

Health—Care Sever
Data Translation

=

Healthcare Professional

Health care Person

Personal
Data Server

Data Acqusition
System

=
Uu::'
Suu.‘%
Y=

Data Gateway

Health-Care Sever
Data Translation

Health caré Person =]

T2l 5 MM LIESIT ARG M
Fig. 5 Schematized structure of Sensor Network System

Healthcare Professlonal

. & HESZ A|AH

31 & HEYT A|AHRS 2ZES0f 2iiz|

< UESZ A2Fle] AZEY S garglEd National
InstrumentAke] LabVIEW 8152 7Rdsldet AA| 402
tlo]Eo] s AMSEt] ARBALY 7| 55 #e 8-S F
E3l] A § Qes sla 7 2 77 SA g9 o
2} A A58l A= WskE Ul sl wE S
AR thget Fel2 AbEsta, wslel] 2 w9 ghs o} H|
A FI Hlsle] MEAE AHESTh Z2F 9AE diolHE $1]
Aol w2 Z90] ¥ES I diHE EAE FAg
A} webA AEEE WS BANE sl 7)) Wl
g 428 £ e duES 44 FHsigik

[SHAIL] ot wist 9A

sk 23X oA g Wt ghs AP TS}

iy

of WBFRE FAL 5 131, 16 oM o]z ARt wigl]
FEZ s Ful wisle] uhe} A2
siFo AEE: ko] Wel= 0019

2S Az Aol
HskE Jdshs WS st g 712]e] Mst i 5 7l
o2 g3t

Sig Start Time <-Tm ro

[ Sig Time <— Tm1~FF |

[ Press_Value Check |

[ Oistance Check =OxFF |

[ Value Max=0—FF | [ Value difference=0

]

[ command=0—FF | [ command=0—FF

]

[ record key ] [ record key

]

T2l 6. Fakre Hst Bl
Fig. 6 Flow chart of Frequency Variable

[FA2] ¥ A 2= 2 9

7N AR Wl nhe Azjis)t SAA v A
S5 HAE WE e Skl 9 5 EE TEske] A
3 F 7IERe ARkl Hlagk § sl AolA A gt
Hoa] oz dges 7 WY Aol MEe BxE &
Atk TEE HEAE Fote] W] Ao FEE st

)

[ Sig Start Time <—Tmro ]

[Sig Time <—Tmro1—~FF ]

N°

Yes
[ Each key Check ]

[ Distant Increase=0xFF ]

l Value Max=0—FF l

Value Min=0—FF [ Value difference=0

[ command=0—FF ] [ command=0—FF

[ record key ] [ record key

2 7. wel M M B
Fig. 7 Flow chart of Displacement Paint Input

< rfeturn >

(03] % w8 E59)
o

ag8e 939 Walel 712 axis)olA] sk Aol os

o] Uehha, ol ol e} wisle) &

Epach welel AoiRsh AaAlel AR EE5swayd

A= Ushion & 5, 3 o go) BIw E59 5

H9)(Sway Displacerment)2] Y



A M A2EE o83 AARE 94 F HEYT AJ&H 121

e JERiE dAoln, Fe wslel tig ESU(Sway) 5
Tl ey,

Signal_IN

Sig Time =—Tmro1 —F& |
~ ——

[ Displacement incre_O1x<FF ]

Axial _valuos No
Y e

=

[ Displacement Compar_F—=—0 ]

No

Yos
Sway Value (<) <—Incre_oO1—FF
[ Sway Compare O1 —FF

(Cispiacement value F—max.min

]
]
[ Displacement incre_O1x<xFF ]
]
]

[ CSonst_key F—O
— returm ——>
Ozl 8 & 252! e B

Fig. 8 Flow chart of Axial Sway Displacerment

Iv. &3 gt

41 AAg EX

Smeizos T4E Asdel A8t 499 BT 5
A9 Wl Aol Be)A 543} wel Hol Ui v 34

A&EE Fete] SAgkel AIStE vl stk

h

42 HeMo| 2|8 &Y 2t

574 AzEd A8ste] AA AT duEES Bk A
2Hlo] =4 = 2A)1ZK(Vision), 472K Somatosensory),
A7) (Vestibular), F5-2178A1E(CNS)2] W91AellA B2}
8lal, MeKHeart Rate), Al-2(Temperature), #1%-(Weight)<-
718 EAFE AT 1799 AT Fug- WE
of w2 001 992 SAsto] FigE 7HAaL 7IEA] o mlaL
slo] MGEES FAskL S8%E A8k

Progammable Physio

Eile  Edit Miew lnsert Tools Hslp

Home Network

Value Rate
Heart Rate m

Temperature | 36

Start

Flle Connect Vestibular 15

Somatosensory | 10 Weight 68
File Option

— Wave Form
© Stablility _© Posturography

HHE

H
=

reset

20 £ 7 Y T s
Fig. 9 Schematized diagram of Window Image Qutput

43 HelHel uty Wy A
AR AE FuE)Ee AAY
A7 7120l A e
o, 2 el Al AR, W78, SFVEAE, Al
Ao AAAQ 2 7] mE 7} 73] FEAS

s

glol] e} ko] BT YEPEO R oE ¢]83t 339
WA o2 pAEa SES A3k AA19] A9
AAE Ao 7ES Ty, R TIE
AAe] Z 7] 87125 E 2584 AR (kinesthetic
information) & 53l AAE AA] sl=F a1, s&ol=Ao|
gk &S et 73 28s & A

Zo| FAE FHl2 WSO BHH WAV YL vk
3, Eo) sk Mo} T F4 REEIME A

o 227} vehdeh

K
el WslE yehta, 53] 2-1004 FgAdel A wate)
1)
el

—e— WD

—m—stability

BMI INDEX

Fall INDEX

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 18

HARE(E)

T2 10, MEZKE o XM BT H5} oy 51
Fig. 10 Schematized diagram of body Mass Index & Postural Distribution

Wave
432 otgdet AMIEEIRle| L Hist &t
PN B o AlzE A, 2718, S50
A T AEZE A MEkE B A, A7) §
h MR AR el BslE J9ES & 5 ok a2
112 27718 Wk gro] 2 9 ¥} yehues 3
vl 2972k skl F3S AAR71B FARE FEHE o



122 R B IR G cRi(2011. 1)

Epfie, H3le] L& njAg WElE BRItk o71A A|Zke(H
T 1397+783), CNSO|(HT 047:022) ¢} g4l (B
154746 W)= a7l daaArt o, Aduze] (3
2.92£1.65)9F AA7Te (T 7.86:2.66)7F HANS wsL U
g 2 Zo) wWah= o=y Wil FH 29 el
7} Ueldth

<]
by
piy

Hel(%)

12 3 45 6 7 B 9 10111213 141516 17 18 12

ZHARE(8)

T2 1. QM A SR 2 bist mid S
Fig. 11 Schematized diagram of Stability & Postural Sway Intensity

433 aknt XAZEIRIo| 2 His) 2

Fall Index =0l & uf) A2k Vision), VP37 Saetosensory),
2771 Vestibular), FFABAGCNS), 3G Fall
Index)oll A M2k} 43 Wals BH, A7, HA71H,
o syt M2 fARSE Feje] Wz zeEs & 4 ok
I7 125 AA7\HET 78612660 Wale] gho] & Fo
WHayt Jehde Aol vls) AL wske e
712 AR FElE Jehfe, wsle] F-2 mAg ws
BRItk o7lM Az A RS (3
1811#1342)= “37bol BAV} 9, AT (3
2.02+1.65)9 A7 W] (B 7.86:2.66)9} FALSH W37}
ERga O] M7 O AR Fele] Wyt Vel

R = T T )

60

—#—Fall INDEX

12 3 4 s & 7 8 © 10 11 12 13 14 15 16 17 18 19

HAR(E)

2] 12 AT} R 2RIl 2 pis} Tf e
Fig. 12 Schematized diagram of Fall Index & Postural Sway Intensity

434 FAZETS oFYYol st 2t
FA F4(WDD) (Bt 543+2.61) 7} Qg4 (Stability) ]
(Bt 1547:698)9] #Aol= Ao 2 Pejo] vie=

yepdog FA9 o] A3F9de M E 18
133} 28 2 £ 3= 2} eyt

WDI & Stability

1|2 4|5|6|7 9 10|11 (12|13 |14|15|16(17 |18 |19

i | 1 . -
it R
i FECEINNANANE

3 8

|-WD| 52(83|74|58| 2 |3.74.3(12916/3112/67/68/9.1/6342/593.939
|-5l3b|||i’v 1014 (16|12 |7.4/12|15|14 |14 24 31|23 |31|11(19 |11 /11| 2 |10

T2 13, FAESAD ory Bi5t niE 51
Fig. 13 Schematized diagram of WDI & Stability

44 Hot

A2 AHEE A2 BREAS o8 A)2E T
B AR SHT 5 e AzETAelR, SYE
Ae, A AZF 5 712 ARAAs 42 BOG
AAEFHEE ZHIT) o] WS 7| dAxAole] A4
2] Azdog PARAICLN] AT B ERelAE 71
A1 AL, Esl, Aol Az, AR, AR71E, F5
ANAAE, ARAZFATF 59 AAHQ 72 713e] ek
JelZH, 7 7138 FEAE ol el Ulgh 737 AA|
o i3 7& AelS B3] antFog BT F e Alx
Yo I 7R vMEY A 7 vt Qe
Ao Wb & F ok

?j
oL

1]

%2 rlo

V.2 &

A A Al2Ell(hio-physical sensor system)2-& & U
ENT Al2ElS FA3ska, AA At AYEEE A 4
3 gaEs Fdste] 948 HESZ 73313t

=4 ApEle] =4 gRo Al Vision), A2 Sametosensory),
7718 Vestibular), T523A15(CNS)2] He] HollA
2= g g Hrlshd, WulHeart Rate), A-2(Temperature),
AFWeight) S 712FES 7931 283199th SAA=
Ful HE WE 001 992 Ssle] FEgks 2 7)
T2 vlaste] MARAS TS S5s AAs)

9% Walgo] 7P =7 Yeh, )

wsh A o2 Jeigth 3% AE Wet 7

= Y es 2E wstolFol WAgkS & & gtk =
A

A s kg Ao Usle] Fol 4% Aog B



A AM A2EE o83 AR 94

T ESI A2H 123

pul

F Qltk o]R L A2 Exo] we} thh: Wl Fo] &

A}E]— AI7F o2 W Al1ZHE wiglel dgsle] goR
HePgel Fa3g 99107 AT 4 US4 4 ATk
AAAQ 72}t 7BE $5S %8]-0:] 7
TEY ANE FAe 1, 420 78 =4 S I
71918 wFel 2719 ?‘%EH 2 A7) deE S
on|E Rt

B =7oA Akket & HESAE 92 A 2 17w
Y Alzdle] SnE Bate] Hgslar, AEvMlA thdet
A delels 2k AAWENA BUHY 759 17
geAzElos P4 g Aoz F2 & & ok

.|.4

Sk}

e

[1] Lai CC, Lee R.G, Hsiao C.C, Liu HS, Chen CC, "A
H-QoS-demand  personalized home physiological

wireless  multi-hop

network for mobile home healthcare
applications,” J of Network and Computer
Applications, Vol.32, pp.1229-1241, 2009.

[2] Alwan M, Mack DC, Dalal S, Kell S, Turner B, Felder
RA, "Impact of passive in-home health status
monitoring technology in home health: outcome pilot. In:
Proceedings of the 1st distributed diagnosis and
home healthcare (D2H2)conference,”  Arlington
VA, USA, Vol2-4 pp.79-82, April,2006.

[3] Bratan T, Clake M, Jones R, Larkworthy A, Paul R,

monitoring  system over a

relay

"Evaluation of the practical feasibility and
acceptability of home monitoring in residential
homes,” J Telemed Telecare, Vol.11(suppl.1),
pp.29-31, 2005.

[4] Pare G, Jaana M, Sicotte C, "Systematic review
of home telemonitoring for chronic diseases: the
evidence base,” J Am Med Inf Assoc, Vol.14(3),
pp.269-77, 2007.

[5] Roback K, Herzog A, Home informatics in healthcare:
assessment guidelines to keep up quality of care
and avoid adverse effects,” Technol Health Care,
Vol.11(3), pp.195-206, 2003.

[6] Stefanov DH, Bien Z, Bang WC., "The smart house for

with

persons  and physical

structure,

older
disabilities:

persons

technology  arrangements,

and perspectives,” IEEE Trans Neural Syst
Rehab Eng, Vol.12(2), pp.228-50, 2004.

[7] Naughton C, Bennett K, Feely J,"Prevalence of chronic

disease in the elderly based on a national
pharmacy  claims database,” Age  Ageing,
Vol.35(6), pp.633-6, 2006.

[8] Massion J., "Postural control system” Curr Opin
Neurobiol Vol4, pp.877-87, 19%4.

[91 Koch S, "Heme telehealth-current state and
future trends” Int J Med Inform, Vol.75(8),
PP.565-76, 2006.

[10 Righy M.,”Applying emergent ubiquitous technologies in
health: the need to respond to new challenges of
opportunity,
] Med
2007.

[11] Ruggiero C, Sacile R., Giacomini M., "Home telecare,” ]
Telemed Telecare, Vol.5(1), pp.11-7, 1999.

[12] Lee R-G, Chen H-S, Lin C-C, Chang K-C, Chen J-H,
"Home telecare system using cable television plants an
experimental field trial.” IEEE Trans Inform Technol
Biomed, Vol.4(1), pp.37-44, 2000.

[13] Hernadez Al, Mora F, Villegas G, Passtiello G, Carrault
G, "Rea—time ECG transmission via Internet for
nonclinical ~ applications,” IEEE  Trans Inform
Technol Biomed, Vol.5(3), pp.253-7, 2001.

[14] Lorincz K, Malan DJ, Fulford-Jones TRF, Nawoj A,
Clavel A, Shnayder V, et al,

responsibility,” Int
Pp.349-52,

expectation, and
inform,  Vol.76(suppl.  3),

"Sensor networks

for emergency response: challenges and
opportunites,” IEEE Pervasive Comput,
Vol.3(4), pp.16-23, 2004.

[15] Milenkovic A, Otto C, Jovanov E, "Wireless

sensor networks for personal health monitoring:

issues and an implementation,” Comput
Commun, Vol.29(13-14), pp.2531-33, 2006.

[16] Lorincz K, Malan DJ, Fulford-Jones TRF, Nawoj A,
Clavel A, Shnayder V, et al,

for emergency

"Sensor networks
response: challenges and
opportunities,” IEEE
Vol.3(4), pp.16-23, 2004.
[17]1 Varshney U,'Pervasive healthcare and wireless

health Mobile  Network  Appl,

Pervasive Comput,

monitoring,”



124 R B IR G cRi(2011. 1)

Vol.12(2-3), pp.113-27, 2007.

[18] Varshney U, Sneha S, "Patient monitoring using
ad hoc wireless networks: reliability and power
management,” IEEE Commun Mag, Vol.44(4),
Pp.49-55, 2006.

[19] Lee R-G, Chen K-C, Hsiao C-C, Tseng C-L, "A
mobile care system with alert mechanism” IEEE
Trans Infoom  Technol  Biomed,  Vol11(5),
pp.507-17, 2007.

[20] Stallings W, "Wireless comunications &
networks, Znd ed” New Jersey: Prentice-Hall;
2004.

[21]  Varshney U, ’"Patient monitoring  using
infrastructure-oriented ~ wireless LANs,” Int ]
Flectron Healthcare, Vol.2(2), pp.149-63, 2006.

[22] Cohn H, Blatchly CA, Gombash LL. "A study of
the clinical test of sensory interaction and
balance,” Phys Ther , Vol73, pp.346-35,1993.

[23] Shulmann DL, Goldfish E and Fisher AG
"Effect of movement on dynamic equilibrium,”
Phys Ther. Vol67, pp.1054-1057,1987.

[24] Shumway-Cook A and Horack FB. "Assessing the
influence of sensory interaction on  balance:
Suggestion from field” Phys  Ther. Vol66,
pp.1548-1560,1986.

[25] Lorincz K, Malan DJ, Fulford-Jones TRF, Nawoj A,
Clavel A, Shnayder V, et al, "Sensor networks
for emergency response: challenges and
opportunities,” IEEE Pervasive Comput,
Vol.3(4), pp.16-23, 2004.

[26] Fei DY, Zhao X, Boana C, Hughes E, Bai, Merrell R,
Rafiq A, A biomedical sensor system for real time of
astronauts’ phisiological parameters during
extra-vehicular —activities,” Computer in Biology
and Medicine, Vol40, pp.635-642, 2010.

SR

4 g el

1932 gk o 8xixlaslat
e

198784+ eArhet BT

REEEUEE

TR} ¢ AAHREY, AAEA

25

Email : jlkim@eulji.ac.kr



