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Abstract

It is essential to investigate the structure and the main characteristic of Home USN (Ubiquitous Sensor Network) technologies in built
ubiquitous environment while designing bio—sensors. For this study, Thermistor elements and Thermopile black body have been selected
to implement ubiquitous technologies for bio-sensors and wireless network such as WiBro has been used to transfer sensing data to the
BSN (Bio-Sensor Network) gateway. It is certain that efficiency of ubiquitous space design is improved if main components of each
specific sensor network are analyzed precisely in digital way and corresponding communication modules are prepared accordingly.
Ubiquitous technology, in conclusion, has to be applied not only with systematical mechanism or electronic setting but in human-centered
atmosphere as well, keeping with deep consideration for bio-housing service factors in eco—friendly surrounding.

Keywords : fH] 9 & 2 (Ubiquitous), U-IT(Ubiquitous Information Technology), A& & & (Smart Home), H}o] 2
3} 9-4 (Bio-Housing), vto] & Al Ul E 9 2 (Bio-Sensor Network), ol 4 # 4 7+ (Energy-Saving)
I .M £
LCC Lif(.e*C.ycle Cost T oA Aol AFHE AF ¢ A
USN : Ulz?lqmtous Sensor Network Aol Qo] Z=a s 9rm oAHwA ey
WiBro : Wireless Broadband Qolu} AAAAE AL AR So
RF : Radio Frequency ° et T, T oAs e o
MCU : Micro Controller Unit Soj7F AW A AFEE I QY. AEY 3
ADC : Analog-Digital Converter AEstE =ol7] S8 A9 Aol nx=
BSN : Bio-Sensor Network gk QXSS TH A AE A

Fudz 20089 11€ 18
BT ¢ 3H5-& (hshoon@kt.com)

WAIA =}

58

o, AARIAL D 2008 119 229, AAEE LA} 1 2008 128 129

SREfQOILIREtE] ==F Vol. 28, No. 6, 2008



A && SUHE A8 ol e AN el A3 A7/ BSE

K

ol
oo yE 2 ¥

bl

El oy A

A

N OJ?u

£ T
rig
o
o o

¢

2L
)
o, Mr

I
2 e 1>

SIIU e S

tlo

Il == 711] & (LCC)
o = Hz+d

rot

2T A
N

o
o
B
N
-
L

i

ORI

oy R

o othre] ol

18], A %A

of

ftlo
N oI -

S L)
2

i
B Ho

Jom AN (e o

o= A

g} 714 =4 Home
ATA A B
Home USN3¥} 7]
AT A R FA e
s 3 74 duAE
o HT}h A
Hho] @ &AL A H]
Al A8t aLat gkt

N
Mo XL otlo ogh 2 o N

e otk e e

2. M tf84d Home USN #+4

Home USN2 &te] 7]® o4
o] @490 AR HIE FFH3Ha, o
A

F3 AbR el 14

A fode o
iy 2
vs
offt N,
>
o
o
A N
I, e f
By
ne
ojf

so T
n
Jt

)
RS
n
-
In
P
H
tt

Abzel AFE " AxdAlA 7s
Fo]3}o] Anytime, Anywhere, Anything &
Aol Zbegk Awd FA FHS T35
gk Aoltt

Home USN¢ @4 7|E2E a4 FAY
ATt FA A AA ] A
#d 73 AE dEs 9 v E
Add ARE A=

7]

7]

& o 312, Home USN9| 34

Q1 GatewayE T3 HH X3+ EE
o=

o)

IR

e
—
A

A AR ddHANE 4F A=
AA o ® HolHE A AT F
ghrt.

o] ¢} zro] AF A 54 ¥H&3t
AqiA d3E A= Home USN T4
e 2dedoz A 2E FEE 9
2% AN == o] 5¥ Gateway, 54
g Alz=ge] Jho]l Hgastt. H Lol
s} 4 A I3 E T3 ZigBee? 5 FA
2EZS ol&ste]l AA As AAN FRE
AREAEZE Dk el A AE Thed Al
T5ol 7hs sl AL 9l om, o yoprl &
EgE thget USN dloHE FAld %3
71

2 3 7 ox ) o
An)

{1

of
[P T oo e

1

Journal of the Korean Solar Energy Society Vol. 28, No. 6, 2008 59



(=] ety =21

2.1 Bio-SensorPlatform

7]& USN dlo|g o] AL Ayt HE
A Bk vre FFEojojA 37 HUEH Y
7] &&o] ol A A Al
3 AAE S oyA Az Ans FEE
el = B et Fdef veoHE 8
stz Awsdlk A Calibration® <47 ¢l
YEL A 283 =2 bHojE =7 8
T}

2.2 PortableGateway

7{-7*1]-7]' 517]_% o7 F&£5 m—x] A1 ;q.
5 A ol sstHA Home USNe| 7]whst A
A As A E o AU A = 2pE ALt
S FH37] YA AL YEYF
FAS g3Ete o] d Gateway 7ol &

o]t}

2.3 Monitoring System

A YEST D AA =25 BYUHH S}
o] Graph, Chart, Excel 5 Home USN %4
422 A9 oI G40 EA ARE A

FHowA A A5 B4 Aste] o
FA UA FFANE AT A8 Aad
gee

Home USN for Energy-Saving

WiBro | _— ZigBeelCSS

=

gver Farm

\ Ethernet £
7 Energy
wore /' Control

\ d@ Mobile Monitoring

U-Ser

Portable Gateway

/

& Management
a3 1. dAH tHE8E ol X 2z Home USN 7H2FE
Ao A= Home USNI o 53lo] <

AznE 24 bsw AA B F T
W oA g ad wHE Ay

¢

-

rL_w_
oo

60

3. Ho|2

MM A A A

3.1 A &7FAR

Hlo] @ %

ANt 2o AlA

7}.

—E—E

. Cahbratlong 3 Al

LA YEYA g5EE A
TR FH3S Gatewayol A

. Gateway©l

,q 1_1:_04 Mﬁ]oﬂ 01 [} gl- ol A
| TEHA 2T,

A @Akl oja) Awn Al f;}rﬁr

) A = 2 AL

4 YESZ W= 10m o]

N\

KR
T

i)

sy
a

e

4
e Agaor w.
A},

2370l we) olES WA B,
s

AA HolHE
o]g3l "ol & AA Gatewayo©l

-

=

Of

f:

td
|

ofr o I |

(22
op [0 x ot
v
mﬂ
2R
Q
Q)
8
=
a5}
<
to
1o,
offt
z
O
o

0 >
-

}vaﬂl aeh.

ngAsh AL 98 AE o] A
RS2325 A3t WiBro ®E¢] <
E¥ofof g},

S
it

. 95 Interface® $1%F USB (Universal

Serial Bus) 2.0 HostE XY 3sfojof 3t}
HEsto] AA UESZE

#a)g 4 9lojof s},

. Client= EUEHH31LA 3= A =

g Ad9E = Qo
EUHYH e oY
Graph, Chart 5)2 %

<

A (54,

il 7FA sk o

ol

SREfQOILIREtE] ==F Vol. 28, No. 6, 2008



=,
ki)
B
fol
ofo
ofN
=
ufe
o,
e
=
o,

O
3
_>|:
=
=3
=,
=)
S
e
-
—~
rol
o>
Hol

(2) +FAA &

7}, 24A17F -4
sk},

U, A= 2 gy = (Embedded) Al
dlof #gtsto]of ghrt.

th Qb o] molof ghrh

(3) AL &AL

7h AdE 7)o 2 wig e 2 2E7bs el
of of gt}

L A RI7PF sk vlo] 2 AlA Gateway

4
= A

¢

3.2 AX EE AAAA

Home USN 4 HES A 343} A5317]
?|&Fe] Thermopile (HIFE2)) Al 574 4]
o2 A EES AASAY vHESA Al
A= obe]l 17 29F #o] Thermistor AA)
9} Thermopile (87317]) SAZ FA4 5] 3

Cap Black body Silicon filter

Wirg

Thermisto

A2 eF= i A9 AA Y] &%
atol & o) &g F¥ x7F wghe wnl
o Eg€o] gE2A vt ZF A4 W
Thermistorg ©]-&3te] FH2EE 43
% ThermopileZ ZA3t1x st B o)
ek 252 BAstE dglolth e o
7HA QS W A= el o

@ ant ohge o] 4
bR ARG e
b A4 "E e FOV (Field-Of-View),

fo

b e2w Ao zashe WA 27

3)

Ao} A eke] A

A EA9] Ylo] % Thermopile Element
o] Ho]

IS4 A2 A o] 72 = Stefan-
Boltzmann®] W # o2 A d ¢ o} B
EAAdA = dUAE WEst=d @9 WA
G Este olvA o] ¢ xd A=
Ul A el Bl gheb= {2 oot ok 2 (1)ol
A o Stefan-Boltzmann 5ol ™ 2 &
Ao WALES Dt} o] FAE =19
g0l BHEL 085~09 WY FAE=E
LeRdTh, Abe 9o - 36.7-37.2TC el A
0.985 A Zolt},

= 2
o
it

—

PD;Z/IU* 8740@‘

& &g K2
%)= Thermistore] 5

Q Taghal & off HF
of zti.

E
i

Q
a1

ooﬂ}\

—_L
I=]

2z

(i

o

AL

-
B
=
=

iz i
X

A
E

9
B
=
il

Pra = K'( &)bjfobj -

fo & 2 o

gl
o
)

2 o N
W oox =

I~

—~
\V]

)

Esens 74(1) @

Journal of the Korean Solar Energy Society Vol. 28, No. 6, 2008 61



(=] ety =21

3.3 RF &4 2§ 44
=A% 2L g oS Home USNe| A

371 93 FA4 Fa 25 MTM-BC1000) &
Al AEA QL ol AIA Y ES Ao AMEE =

$AGAAL TinyOSE gA)ste] 2483519
oL 24724835 GHzolH,

1t 250 Kbpsd B4 £ 2 XY= =
AAE el Ak FHE ol gl Chip HHIY

=
= Ao oF 10mE =¥ 35Fe] Home USN
Tl ol 7E 81s FFH3sH, Ao
N AT W o Som7hH] e
3 12bit A =Sl ADCE 7FA L 1o
SAE AS5T F o, 379
HAfrsta vk Al g o] w9 2
CoA g RER] W3 AZE
e Fds 7EA A Q.

Ceramic
Antenna

SO

y
y

IEE802.15.4 MSP430F1611
RF (CC2420)
A
MTM-OEM1000MSP |
Temp
Sensor
I:LTD. Board
MTS-TMP 1000
MTM-BC1000
0% 4. RF SAMZ2E s

3.4 vtole AA EE
A

J 7] B EA A AlA 2 JJr F 54
Eeue @A AR Aol #AEshe T
wke] gejE JhEEo] AY zOl ,
H AAM BEY 8 7T v 2ok

7h AN AR 24 9 AE

oA 24 2% WMol (29~42 T)

th 24 g7 A7 3~4%

2 Aezd 4FE + 02T

ol Hx AFAEY 20mA W (Hd =

A 26417 ALEE - 1% 18] b

62

a7 5 Ho|2 MM =25

35 AA tHolg &
Hhol @ AlA REoA SAE AlA Holy
7} GatewayZ ZEH o] 285 0]X]7]71%
o] Hate= vh5 Ao
7F Fel wvlo] o Al wES
Aol A Az7F AME 5
HEo 9je st

U, AlARE JEHE A5+
A MCUZ ojzir},

ot MCUZ 9] 215+ ADCS AAS
Foto] gAY A2 vhyn

gk gAE R \ty A2415= RE Chips
23lo] Gateway= A dAEH)

vl Gateway©ll HE A FH 93] A
T urEE A4 Ad 259 dyA
STEFS AA s

= pul

s ol
o A1

o

o]}l

%%

A

MTM-BC1000 i
Human
Signal @ OP-AMP. MTM-OEM1000MSP
-EAR
MTS-TMP1000

a2 6. WA HolHel 2& HA

SREfQOILIREtE] ==F Vol. 28, No. 6, 2008



A && SUHE A8 ol e AN el A3 A7/ BSE

3.6 BSN Gateway 274

(1) AA A

7}. Main Processor®] A& 7% 3
s FA kel BE QAEIH O AE T}

SHAl shofof s, AwFs) 2 7 S

a1 sfofof sty

A Gateway: ZigBee 7]4S o] &3}
o] A¥ AHE HAFgTgozN A
T FusE # s

o 3 944 &8 #YE 98] WiBroE

ia=s

wu off
o 3o

>

.

By
o o

(2) BSN Gateway T4

BSN Gateway+= @A AT AL &
AA AsE FRs BUEHS AT
Agkela] Azl 2 o Wbk oy ] R
A8S A% FEA L HVAC 2B Al2H
o HEstH, dao wet 94 #He Ao
A Yt AL A WiBro FA4A%S o] &

gto] dEsiA dd

i

=2

—_

I
-]

2 ATe ouA AnE fulHFAE2: A
s FEB] 918 Ql=ZEt 7]& 2 A Home
USNS A&t on, vto]Q AlAE o] &3
AFA A AR kel AZ 374 AEkel
g T A YHd oUAE Fox F
Ao g AME 7hsA gt TAE A ST
= 997t 2l

B AToA 48

o

T m_l),
Mo 7
N
Y
Jo
-
1o,
e
oo

Lo
o
e

71 el S8 7he’k AAIY Ak 7]EE 7]
<o FRdhs 2 7IvEY, &5 Aol

obRE, Abssl AR, Al e, ek, &
& oA fHlAE = ESIR 7EE AvlE
3ZF (Smart Space) 7S dAssl= 84 7]
== U4 7hsstE e AbsEh

ZstE HFE AN ALERE A
3 JiQlstE Aul~E 88 Aottt AN
Fol @27 A3 g8t He A
olm, vt AFH Yulol 2w FAEHE
I AFE Ade] dAdst E Ao
t}, o2 3 BHoA FF A5
g

Do

n!jzngni%}% of\
S o2

2 1ok
e & oo =
o 09,.'4 Obo rx
=P 7 oM
rJ E‘ HE Oﬁl
ieil
2> =
+ <
rok A
o2, o
: &
=)
&
N
>
2
-

ox I
R
Do
S
S
o}

, FFHFAE A~ Felo] AR Rdof 7%
AA &L A A

Aed F7 dAdE A% AF
A58 =5

ot
2
-
-
£
L
rir
o
[\
(e}
e}
98]

)

&
e

N

>
ot fo
B
[\l
\V]
)
]
o
[\l
(@)
o
[@))
[\l

o N o o LR mX 2L T

Journal of the Korean Solar Energy Society Vol. 28, No. 6, 2008 63





