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Implementation of A Bridge Monitoring System Based
on Ubiquitous Sensor Networks
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Abstract The proposed real-time structural health monitoring(SHM) system in past transferred and received
data, central server gathered data from sensors, through coaxial cable. an immense sum of money is required to
structure sensor network using coaxial cable. This paper proposes USN-based structural health monitoring(SHM).
Also, this paper designs and realizes prototypes according to proposed SHM. The value of sensing data obtained
through HSDPA transfer to the BMS(Bridge Monitoring Server) passing through the TCP / IP socket by
building two-way communication system, We have implemented a complete graph converting full system.

Key Words : USN(Ubiquitous Sensor Network), BMS(Bridge Monitoring Server), SHM(Structural Health
Monitoring), HSDPA(High Speed Download Packet Access)

.4 & AW 5% 7lo]2 S8 HolgE HAlstds),
F= 7o) ES o] &3l e Ao AMEL HESA
W B, G 3, WA, 9 5T 2L 1A 2 4] e aioja 1) vlgo] W) Hrk
B2 A7 9 AFHgel A el A e AA FAle] 1L B =Fo| A= USN(Ubiquitous Sensor Network)<
eslA 239U 4% 8 2100 B 89002 3 sjwew MM MEADE THHE 1P wUEHY Ax
TEES R YAl mEH qlom, k2 St |l Aeketla, ofd e TREEIS AA B P
ol A A3 XAl X AMAe] A Heke] 4 @
2% 8912 oloin sl
B o) o] Mo AokE o A7 wek BUEE A
2l w3l WA H Qi AMERRE FY I. fFrHlFAE 2 AA ESLA
A3, AFgetdist
I EENCE RS .
"3]9, AIEALTA |
"R, A AusAdRd, (Fend USN& 75 Mol A 33 Ang PHeR 53

i)
&
e
N

2009.7.24, 573 <k5 2009.8.3



2009 8¢Y F=AE NS EATVES =84 A9A A4

ald

UEE P HESAS dth Alghe] o]
7hsd H Aol o] AMUESA =5 A
, Aol ZhAlshE A3 mizbrbA] o] &8s deH1-2].
WPAN(Wireless Personal Area Network) 7]& % %4~
g UESA tnfo] 2~ 7] o] el uhel AlA Y
EQA 7]so] wig- EA5E AL Qv ko g A3 7Rk
Al QP ZHAL AbE AL ARIAIA ZHA] i 5o
ofll A ] &g otk USNelA 7HE a3k 7]
= e RS wEA ddste A 1Y

pud

T A

4
r
m

LA

e
Lo
N
A

oitRe] Bl okt 5

mol Aahast 2e gk

.

Eoltl3]. &

1 o
N
X
N
)
olr
rot
3
o
k
[
il
=
ks
ofr
el
=1
o,

N
ME
=

2
k)

i
oid
o

N
o

qEslae FEald ddAteR Qg

24 ol oo
O ol X
oltt o o
wx -y 7 ol
mﬂ —lé [
pnd

B

oS

oX,

He

B~

ik

olrt

2
N
)
_E
=
o)
b
iy
olo
ofo
— ﬂl10
o
a
v
rJ
i
(Kl
!
f
T

N
oo
ofp
2,
=)
it
jale
-
&
%Og‘
o
do
&
o
offl
N
oy iy
ol
o ;
N

ool
0o w2
2 L=
%65
p R
N do
ri OE

0

L cl
o
it

o e
~ o@ f
T rz
k=l
Lo
)

ot

ot

rr

re
N
s
e,
ko
of
ol
o

2. Zigbee AA =X

WE2] digke] MICA MOTE o] %, & &
Efa REEe] A7 dEe] AujEa vk o] BE
=& A 2 Chip® ol whebA ofefe] 13

2ol 7R 4 9l

iz

AA

¥ 1. CC10007} CC2420 v
Table 1. Comparison of CC1000 and CC2420

CC1000 CC2420
GA Chipcon Chipcon
g Ultra low power Low power
Tk 30071000MHz 24GHz
A T 120m ~ 80m
&5 ~38.4kbps ~ 250kbps
oo
W | om0 2obyte

CC1000- CC242001] H=l doiz o= AL A4S
g3 she ko) B4 o WAYE BUY S
a1, CC2420- CC100001] H]3) a14+9] wlofE] F4l&

Ashv] U 2 HoEE PO A% T 4 Atk &

Q
@)
5
=2
=
:OL_',
finj
gk
(=)
ol
>~
>
oo
)
1_4
o
o
>
>
)

al =
BUEY Azl 1% BA SEE Ul Fago
AT = CC24205 714 gr] 2. Chipo= A3}
i,

a9 1. Hmote MM WEHT &
Fig. 1. Hmote Sensor Network Module

4 e
re
-
2
o
7
o

il
ri“
>

|
it
il
X
)
ol
8
rir
n)
.

(1) USN 755 913 7]

7} Z7F AT (self reconfigurable)S 913+ 74

A HEAE A8 1, =rd o]gAy, =t
Ak, el A% Aol Tox date] Aol §4
oz Wsty, A 49 e/t 7% §u
27F AT o) Zhsaof ghek AlA HIESAS] B4l 2
2EZL o]yg A<l 34 Wsrt sle A ad hoe

28 1#]ste] Multi-hop ad hoc HIESAE T3}
[4].

U dele F49 Fa AL 9% /)%

AX YEYIE 743 B A ==7t A

o
=
=
S =



I

USN7|WHe] wef HUE® Al2=8" 53
S5t Hrh dE 59 “AA Adll oA TAE 2 ol =& S o R folE Fals Fdstes dith
HU= “257 H0E7F de 92?7 e A A99 ARkA o 2 (2420 Radio Chlpﬁ.i PAsHAl A5
Bt 27 2S Ark kAot A= ZAEl= T0m Welolth whehA =9 mlEjo] o]=+=
aeF el 9o 22 UESYAE FH3 HEHH%
ok Al S8 AEE A% e A A e VIEYAE 17 39 2o] S| Ak gt
AA e GAlE §8 AZESES FHQ A
o] ohg} $7 ¢ Mgk}, &8 ok T, 1P AR e o G J— 1
L LT TR TN NP s - —
= 8 o] ek e oleld 88 ERABN W oy ek gy
72 st gt o] A xgo iy WA 229 Fig. 3. Extension of Sensor Node
= Al sk A 7HA ulg- stk A MESAE
AT TF RZEM 0= o] F Za g A7Ae) & S ISt
ol&tal, FEAo] 9o gHoR P F JEE B i ] )
A LDDDE(D 01000
[ [ HE

g} A YEYIE 898 Q=
AA HE A 2h-8 SarE|SS AR =
of w2l 23 A3KDirected  Diffusion),
)

SPIN(Sensor Protocols for Information via Negotiation),

Gl

SAR(Sequential Assignment Routing), Minimum Cost
Forward Algorithm for Large Sensor Networks,

LEACH(Low-Energy Adaptive Clustering Hierarchy),

TEEN(Threshold  sensitive  Energy  Efficient,
APTEEN(Adaptive ~ Periodic ~ Threshold-sensitive
Energy Efficient Sensor Network Protocol) 522 Y-+

ozt

(2) dlole] Ae] @ A% /)%
7. dole WAy gt A5A Wy

Coordinator [l m
ﬂ‘\_

Device Base Station

a8 2. dlojg A%
Fig. 2. Data Transmission Method

H]—t‘}j

B
Iy
1n
Mo

Ho

2

=2

0 10 I

Other job

D Non-preemptible portion
(atomic section)

Preemptible task portion

i
0
:

a9 4. Jitter A
Fig. 4. Jitter Problem

aLgrol| A g Aaelel 3
et Alel] B
I 4ollM =

%‘—717} o] JLM

o
o,
fto
4
! 4)4
N
fil
et
o
o,
mlo
:?L_IJ
o

rE

B
_OL

1

)

b

Y
ro,
:OL_v‘

%10

%‘1} TinyOSel| A 27
o7 F3H & =
F«Waa Al Z=Hlof| A

AxdEs A3s

Sk
£

1)’
X
N
oo

0;4 ol

o 12
Ach
s e
N

;0 MN 2ok
o,
mio
-iN
\(

r o, OFO > —u
12
>
)

= rE mm

P ofah= -
1A gtk ek
EERSE HES
/‘i Xlﬂ.—xiii TY?

tt.

A5 471405

o)
T
o
<
I
s
W

BEACON BEACON

[ - il

Coordinafor

20ms

mnnnn-n
nnnonnag-

ACCELETER SAMPLING

T

3 Ao

Device 1

I
1 H\ﬁ - resynchronization

11

Device 2

\
|

|
10070
% 5. Beacong % =713}

Fig. 5. Samphng Synchronization of Sensor
by Beacon

Device 3

N3
UE

Node



1TVEs] =74 A9A A4s

7

NN
X N
it
2
B3
=L
it}
U
oX,
u
b
[

e e N Y

i

o2 H|Z(Beacon) WAIAE ALst=d] AlA
o

Bl wA Aol ojsiA] Eoixl

=
i
=

r% )

) [‘_>r'_,

i)

x

4o,

R
mom

o 2

oo

o

it

>,

e

El

ol

td

T

o

o

>,

)
=2
R
[‘_u
i
]
rlo
=
I
K
=2
lo,
:Oé
R
-
offt
i,
fd
20
£

¢l r
an fo |
ol
o
i
2
%0,
o
I
fitl
—
oL
o
o
offl
)
_O‘L
N

>,
>
H2ox

912718 At A5 A o
olth. 0Co420 ]2 HE ol &

v} ABOdBm .2 A%ahd
55 vl shelo} ) OdBmo.s. HlelE] 444
S AR T0-100melH ol £ e

g opy
o
Ir
>, 055

15 H-3] 24l AEAl BAsE A E =
F dEd 28 109 o] -15dBmo.z AgA| FE3|
BAZ doly dFS FAFUALE ARYE AFE

99mA=Z v=& 4 9Tt

o, 5%

2 H3lele AS BEXE 8t Qlth AXES Zighee B
e sk BEE FA R Al UEYAE st
3 ARG s 48 gaddith uwk EUHY Al

2~8(Structural Health Monitoring : SHM) Alo]E ¢ o]
= AMEY s T AW EA s2sh,
AEol FFg dolHE WEkste] 4 ol
HSDPAS ‘&3l IEfUl ol f&x]o] gk 2y

Hlo| AEohs S Frh A ES &

£ b

o o = rQL'
[N o G2

o
%
S

1
N
1

71 Az A7) grer E8e skt AlA 2o vhol
AR ZAEEY ADCE °lgste] 714 AzArE
A} a4 & 5= Y= groz wsksle] SHM AlolE
golell Mgy SHM AlolEgolell d5H A gk
=8| tAEskE AlMe] &l o] g AlMe] 5
of whet gt M A4S 74x%°k UFE} SHM 7lo] ES]

Lmr

S = 7 wﬂﬂi 5249

i AXEL IDE o]-&3sto] gt e AAS AA At
Eals Eo] itk

1% 63 o] wwF RUEHES % AN gs =

ol A A3 dlo]E= SHM Alo|Eo]

= H g AHBMS)d HdeE il o] JH=

RUE® Z2ag] osf AR

FUE o] 75 stk

w;uw m ) CDMA
luu\um@ He _d i
ibro

e g L

"&nan CAOD A70A

T | (WHex ADC data/2)/50-9)=10 —=

‘!ﬁ‘ilz}i"ﬂ 2AAT=
ister 2 AWM
Ag wY g

9 6. A" HA TR
Fig. 6. Diagram of System Architecture

L g RUEE AIZR(SHM) MM T2
Ae ZRage FehldErt dEute s &
A a)Fe] SetoldE ) 1 A ghe B3] &

A HgaEdo] stk

&

e
Mo X0

oh. 2 ZUE A2E(SHM) Aol Edo]

SHM Ale|Eso]= A w ko] A 5o] 7HEE(X
5) AA 5T Zigbee A0 E AF AHE A% o=
o, tie) A4 wE B4 A4 dolg 47 2
AlX Aol Haetal R E dlolE o] ¥helok SHM A
Mol A5e .

3k SHM AH|¢h= TCP/IP E41% 3t 4l ol
41 BeN 7 Qlet 7} of e Ak
BRI EHX]‘%}OM HSDPAE o] &3} QlEjul <o



-

USN7|d

‘

o W wUEY AzY 7E

a3 7. 2 TUEY A28 Aq8 Ad gw
Fig. 7. Diagnosis Bridge
System

Picture of Monitoring

1) SHM Alo|Egjo] Al2¥ B21
SHM Ale|Edle] Al2=gle] CPUR ADMS668S A8

=
stlom 17 83 o] Ale|EgolE sk
‘ IDE ‘ ‘ BBP ‘ ‘SP\/DCM ‘
Zighee PCI
Module <> |uART PCI <:::> Interface
Device
= mmas
Support
| | ADMBG68 <> [NangFiash]
40M 0SC| <—> |Clack input Memory
controller <:>
=] reser <> Csommn ]
UsB2.0)
PHY. portl port2

‘ ADMB998| ‘

HSDPA W

Modem ji j[ II ]E ﬁ

Magnetics ‘ ‘ Magnetics x 4 ‘
RJ-45 ‘ RJ-45 % 4 ‘

WAN Port

.<:>

LAN Port

719 8. SHM 7AloESe] FA4%=
Fig. 8. Block Diagram of SHM Gateway

2) SHM 7l°]E9]e] Software

At Ao|Ege] A28 AZEY O] FFE= 139
o Zow, g Alx —% Wofz skar glek

SHME Y EYA Zast JEYA ~dy} T2 &

& gkl o] E]’THL}‘ AP =4 5o dagh 7|
o 2L dvk 9% DHCP Client 75 2% 9% &
oA &4 IP & w3 = 3

L, Wi-ge] AP 2
#18k DHCP AMH o] g2t miniPCL b
80211b/g Al FAE Adsto] faldat FA HF
LANE 778931, NTP & ol-&-3te] Mu e} A3t &
715 g

AN o AES AT g W Ad A 22

1o o

2 A% ARG TPl A gA AWl P Fas)
Port W%, Adseigl= A ) DARE FHHL, o
¢ 2 e sl welso] Alzgle) ¥

GAlel] o] g Fxste] AAES 275} Fk

;

[WEB [ Telnet [DHCP [dgsd|

[DNS/DDNS [ NTP [HTTP| pppd |Atchat]

User space

[ PPP [ PPTP | PPPOE[RIPvi/v2]

[TCP/P Stack | IGMP [802.1x] NAT | ALG |

[Bridge Fittering | 802.1d Bridge | Firewall |

Kernel

[ Pcl | usB [ IDE | SPVPCM [ UART | Flash/SDRAM| Ethernet

Driver

a8 9. At AlelEgo]
Fig. 9. Block Diagram of
System Software

A28 ATESO] FAR

Disaster  Gateway

3) FEfoldE 22

Zeto]dE ZR AL AMRE HHS e
Coordinator ¢} 2% Serial Port® 221 . HA A1 9}
HEAbolof] F7b the] HES g

SetoldE Z2ade] F8 7|5 UARTE &%
Serial X131} TCP/IP A2AEXolg}1 & 4 ¢

Serial &4 Oﬂ 5 AEg A IP AlElS SHM
Al Eoldl] F&ato] AAE 4= 9lom AolE o7}
g AU ZA Holx A HES AlesHAE
Ad35k5

2. HSDPA

SHM Ale|Egllol= g5 #Ad 24 7|Wko= 7
3913l HSDPA Rd& USB QlEIF o] AE o] &3]
SHM Ale|ESjole] 14 Hr}.

2= 24 A A AE3= E% USB CDC-ACM
2] =efolu S SHMel A A}%}b HSDPA =€& X
A7) flste] v 22 7S Stk WA e
HSDPA =917 ¢] Vender ID$} Product IDZ 713}
AL, QlEjHo] 2~} = ¥RJAES] 48 F Bl
Tl gEEQlt) olul ACMPeY sigah= A A Qe )
o] 2Nk ARg-staL, T WHAle Al MA TEF o] A= ARE-



2009 8¢ =y YNkEEA

1TVEs] =74 A9A A4s

314 ¢r=t}. w3k HSDPAS] U} ~Ed ydES =7}
Al7171 $1ste] URB W52 W#HA7]E 64KBytedl A
512KByte® %439 tl. URBZ USB Client E2}o]H

9} USB Core E2fo|H] AtoJol A £54=41 ¥]= Hlo|E]
ZA1E =3, USB Core =2fo]Biof] 2] OH URB ¥9=
»A%7 o] USB Host Controller® H&5 7] w9

URB9] U5 #=] o] Z7]7} 2tod Z&E‘i 2AE"ol &
ow ) AEEE= golE A7)% ol Padt o
ﬂEO]J] ol FAE ArFEE B A 2Ee
olgdte] Am A A sy AR~ At
F MakefileS #A3to] & A2 w20} gho]
AL, B A" A oluAE
9 g 5 Qu® s 243 =e)

2— = T =77 °fx
AL Aol HE

i
o JO‘ ml
o

e (T e M wo
1
mlm

T 0 & oo

=
o
oo B o,

S

%

3

of

2
MR oo

o
>

=
o

% (1 o

2L
X,
=
(M4
o,
il
t
et
ot
1>
o
ftl

MU g E 9
o 4
b

L
ES
E3
i
i
ﬂ
e
o

B

LS

(s

=0

rO

By

F

)

3&

(e}

o

rot
=N

oo
(m o
o

qu

&
e
>
[
juiit)
w =
4z
=
O
ok
ol
L
(o]
2
ol
ol

i
1 o [

o,
i,
o
i
|m

2

U
2
ul
2
=)
AcH

ol
ol
X

rﬂ
o
ue B
o,
=
)
lo

2w
T2 P Mg
N
ﬂ&r{gz%

= 2

o\
1
rlr
o,
¥0,
N
=)
M
2
o
W,
>
[>

@,
o,
i

ol
)
2
o
o
2
L
=
=
3!

i
ofl
1>
o

=
)
™
i

ol 32 o

FE sjel A|25le] s 9 o] Fo] insmod
8 Sefoln) onAE BelL
g Sefoluli= TTY Eetolv]=

/dev/ttyACMOS AHE-3HL}, S8 2 3o o] =g}
oJHE ARE-E u] /dev/ttyACMO ¥4& GojA] 1AL
271 Ade & g L o] BES Skl Byle] A

:°d
2;
op
Y
[kl
fit
I
i)
=
b

ﬂJ

=
4 Qo= QA AR TTY 345k =8
A

A8l Connect =+ PPPo) 2918 WS o

Aated 9o Wee 29l Xz ad o chatolhe
Zg IS ARSIl chat 229 WHEE AAE &
A S 9AM e dFolth

/dev/tty ACMO 115200

modem

connect "chat —f /etc/ppp/login.chat.script”
noipdefault

passive

ipcp-accept-remote

ipcp—accept-local

usepeerdns

defaultroute

‘/etc/ppp/login.chat.script’ ¢ W-&& o} 2}

" AT OK

AT+CRM=2 OK

ATDT1501 CONNECT "

chat L2132 o]9} 22 FA FUS ¢lo] 5o A
A 2RE A3 Hed wA AT eE 935S TTY
A2 Yo BUA 51 1o gk i o2 ‘OK k=
A2 710, Aoz 7| sks EAF L8

& gu#e Al ATDTIS0IC.Z dlojg] = o

A& Al#sh=dl SKT o] 45
TR 1501 ARE-3h

acmo dE A X5 FEE F718kal pppd =
235 ARAAA pppOehs YEH A QIE#H |27}
AE As AT F U

Ast J& vEA A

V.29 5 A

3 AolA] Aoksa AT A4 HEQD 7]
% 2 A Aol obd) 1R

BFRUHT HH

! HSDPA

Coordinator SHM Gateway

Devices

T 10, AA A T4
Fig. 10. Diagram of Experimental Sensor Network



F BUHE A= el A4 &< IPE At
§3t3L SHM 7o E¢jlo]+= HSDPA RS A8k 2l
Eulo] dZduo] 7|Amo 2N E AV IPE %L% kol
UART Port® Sink Node(Zighee Module) S <123} t}.
AA wEe IDE Faste] 9E AAsk] 7474 2
"14 s ol <l
HUHH AH Z2Iade MY [PE S53k
]Eg’\]ﬂ‘jd SHM 7Alo]Eglojell Al H&a o] Eofef
olg wFetetal s %‘%"}ﬂr. ’\5‘”01 e MY
E7} 450] ¥
nnection Established 2+ #A| A7}
WA 'Sampling Start’ S A&shd 42
SHM Ale]ES]e]o
S "gez SHM AlolE
Coordinator= =¥ A7 97l19] =tof 7ﬂ Al
AN E W A 3 == AR dlolHE
3L o] Alo]ESole] TCP/AIP AAlS Fall Agst
o|EJo| 2R He A4 e ==l do] 1
Boste] agEzz gds] A3 EA
ReceivedRaw.txt 2H= A2 A o] Hn Addh= A
d #he ofEfel 2t

Ag wmo A4 7S

=)

2

off mx i

| A7 Y s

“_O od. rig e

©

inss
—E _IE ﬂmf[
TS S-S A o [ O O

"

o 24 S92 495 F ADC gk
= dole] grow was] Sla) okelsh 2o
Zeoto] Bigkd
ul = (float)(strtoul(AddV

alue NULL,16))/2;
AccelVal = (ul/50-9)+10;
o a3 B4 9 5

KN
=
drz EAYS A9 T & Yok

I 11, Al|Ege]ol|A w2 RAW dlo]H
Fig. 11. Row Data have received from Gateway

g% 12w BUEY AW 52 s
Fig. 12. Operatmg Picture of Bridge Monitoring
Server
V.2 &

2 A= USNe 98 A5 gejAlo] dags 5
ODTPCEgFS AAZ sl Fomm Ade &
H A EYAS Fd&)] Bot) 1g]a, Yutj= A
28] Alo|EglolE AREFOEMN Uart PortE ©]-8-3F
Zigbee A4 == MiniPCIZ o83 & /\hﬂ BERWY
ol IS 0] &3 xDSL, USBE ©|-&-3 HSDPA &4
s o8 QIEFo] 2~ o] &0l 7}58}55 =8

Home Server, VoIP 5 KU} 345 Alo]Ego] Al
Hoz 883 4 9= oyf= /\]éeﬂ AolEYo]&

7838k o1, USB PortZ o|-4-3to] HSDPAZ 3 &

& A4 HlolE #& TCPAP A Fa) ald YUE
AMuol Agsto @ et Fals FEshe] 1 W
&= ok Zﬂiﬂ Aliﬁél—% TS

[1] KH.Jung et al, The Design and Implementation of
Real-Time Environment Monitoring System Based

on Wireless Sensor Networks
[2] K Whitehouse, D.Culler, Calibration Parameter
Estimation in Sensor Network 59-67, WSNA'02,



2009 8¢ =y YNkEEA

1TVEs] =74 A9A A4s

September 2002

[3] ¥, Hs, 7R, o7l
A HESA 7]=" | 213 M&B , 20059

[4] Tan F. Akyilgiz, Weilian Su,
Sankarasubramaniam, and Erdal Cayirci, A Survey
on SensorNetworks, IEEE Communications
Magazine, pp.102-144, Aug.2002

[56] Chien-Chung Shen, Chavalit Srisathapornphat, and
Chaiporn Jaikat™, Sensor Information Networking
Architecture and Applications, IEEE Personal
Communications, pp.52-59, Aug.2001

[6] Philip Levis, and David Culler, Mate: A Tiny
Virtual Machine for Networks, In
Proceedings of the Architectural Support for

Operating

LA e

Yogesh

Sensor

Programming  Languages and
Systems,2002

[7] Chalermak Intanagonwiwat, Ramesh govindan and
Deborah Estrin, Directed Diffusion : A Scalable and
Robust Communication Prardigm for
networks, MOBICOM 2002

Sensor

[8] WR Heizelman et al, "Adaptive Protocols for
Information Dissemination in Wireless Sensor
Networks,” Proc ACM  Mobicom” 99, 1999,
pp.174-185

[9] K. Sorabi et al., "Protocols for Self-Organizationof
a Wireless Sensor Network,” IEEE Personal
Communication, Vol.7, No.5, 2000, pp.16-27

[10] Wendi B.

Application—Specific

Heinzelman et al, "An
Protocol ~ Architecture  for
Wireless Microsensor Networks,” IEEE Trans. on
Wireless Communications, Vol.1, No4, Oct. 2002,
pp.660-670

[11] Arati Mangeshwar et al, "TEEN: A Routing
Protocol for Enhanced Efficiency in Wireless
Sensor Networks,” Proc. Second Int” I Workshop
Parallel and Distributed Computing Issues in
Wireless and Mobile Computing, 2001

AR 274

o] A §].(7<4Q o)

* 1989 H=ietal
=9,

<1901 sk
=3,

+ 1998 A=rehetal tiskd dzke
I} Bpapele

<2009 AA AT S RS
I alg,

<FHAlEOF ¢ RFID/USN, ARHEQE AJoJA]2~5>

Axpesa s}

AT A4

<

A R A (39

+ 2006 73] Atelwehelul AR F2
a3} s} %4

- 2008 Atejstal JREA ofste)
/H/\]_ }‘04
¢ 20001 A ¢
o] A71d%

e A Sl

=

AR S

a4 Z e g3)

=

1991 AF TSk AxpEeka) spa}
}_.04

- 1993 Zsoeta
=3

¢ 1999 A=t
3w

. 2000 #A) Az
F)gto] Bl oA}

Al H Ao} AR, A7 R A e

RRECE R

ek AApEsk

AREAT

AAF E4.

+ 2008 FHE TS ekl HEEA
S AL R

o 2000 GA| S ALFA
(K-waten)ol] 55

FHAEOF ¢ ASA A =" B USN7[HHIA V| E9 >




