o
M®
el
=]
3
—+
3
o®
=3
-+
o
—+
>
e
T
=
a
®
o®
o
3
[=]
=
(9]
5n
Q
3.
=3
'-?
<
[ =4
3
(=
3

uomID | ‘ALISUaAl

RFIDZ& * #%:%

(Introduction to RFID)

5k £. 90

FEIPHAF

B ZEER



37 23
FF

A_iE - fé"* BRE o B R '*”*‘%'J x
i

B2 R TR 0 P ﬁvé&ﬁ%ﬁ'* B 4 e EOAR
BT L 0 B 4R B 80 IR 8 AL R R A AR B eldT
B2 — 38 BT

. %fﬁfmg B FREkE IRk MLATE ZEha g Ip Bt

% XL (AIDS) ~ B * 42 38 4 o (Application
Interface APz ¢ 4 ﬁﬁ%ﬁ(Mlddleware)ﬁ &t K
§4 (Application Software)

o
®
O
=]
3
-+
3
[\
=]
e
o
*
p
o
n=B
3
Q
®
o
o
3
[=]
=3
(9]
i
Q
=
=3
9
<
c
=
c
=
8
=3
=2
—
-5
3
=]
=




o
®
3=
o
3
-+
3
[\
S
pr
o
*
>
T
n=B
3
Q
®
o®
]
3
[=]
=3
(9]
4
Q
=
3
9
<
c
=
c
=
<
o®
3
=2
pry
S
—
-5
3
o]
S

FookL B 4 g B4

o

“—y

i E (Ao ik AS)
B 5 T BB (A 1)
T + B (4 RFID/FF E+)

F A F (Ao AR )
B i H A (4eiE )

B (e 2R )

D | MY



RFID

#£ O T OB PR E FE ( Radlo Frequency
Identification, RFID) & * - fap & @ ST FjFe

i o S R F - 51]”"’—‘%(*&? A Y

.—-‘

B Bﬁpéﬁ)aﬁ‘x—’: S f A i e B P S TR

PP ETR s LAY 0 B R B
VA B 17 F 2 ,nﬁRFIDf’%é_ e ol TN Rl
v ’j-'_,?“ tﬁgﬁ‘ oé;‘

o
®
O
=]
3
-+
3
[\
=]
e
o
*
>
o
n=B
3
Q
©
o®
o
3
[=]
=3
(9]
4
Q
=
=3
9
<
c
=
c
=
<
®
3
=
—
-5
3
=]
=




) RFIDA & 314

BOE Rk 3L (RFID) & % 1948 & 4 & 4 (Harry
Stockman) » # £ 4] * & ATk @ u TR 0 i o)
2_ P e

RFID& 4/ 77 p #3852 e B R TR g B FH
w % (Automated Data Collection, ADC ) Hjtrz_ — F&

B g AE 4 5 1 (LF1125~134 KHz), % #2 (HF:13.56 MHz),4¢
% #2 (UHF:400~1000 MHZz), #cit (MW:1 GHz 2 +)

ziﬂ" (R
MR FAR/BR AR L‘Fﬂ";}i

. auﬂ@;._@/«t : A,\;;&‘;;g%.'i’iﬁérﬁyf AR FREFREES LN T
(&f'r'r'%’;u, F'F’T-"’ J’E“j}:)é"i)

ST ERE S

o
®
O
=]
3
-+
3
[\
=]
e
o
*
p
o
n=B
3
Q
®
o
o
3
[=]
=3
(9]
i
Q
=
=3
9
<
c
=
c
=
8
3
=
—
-5
3
=]
=




o
®
O
=]
3
-+
3
[\
=]
e
o
=y
p
o
moZ
3
Q
)
o
3
[=]
=3
(9]
i
Q
=
;
<
c
=
c
=
3
=3
=2
—
-5
3
=]
=

VAN SR VAS ALY

RFIDE & # &%

-nJ,, ﬂ_‘\‘g_

oA O

A

o W\e
o T - M F Y
-\

Y VN E -~
SRR LSIHT

| '%;.

ﬁég‘?ﬁ)}a

- W

R

R v 3

é Reaaer

Antenna







o
S
2
3
® =] Z
3 Manufacturing \%‘Q Packai(‘Lng %?
S =[-8}
> Tracking w |[= || Tracking
1';, Igzl
" !
Dispatching & Loglstlcs
Security & Public Safety SCM
e-Profile  ~  e-Control e-Security Goods A

e Wl

A 4

Goods B

uomip| ‘AjIsuaAiun





RFID$ i s »

Gwaﬂﬂmﬂﬁﬁﬁ' . *"___'Z:::-:._I_
L Reader § : it

Dt
assoclatlhon

| rade

uobmID| ‘AJISu2AIUN) UNA-Bulyy ‘sa1ypwoag paiddy jo juawiandaq
e
L
m
e =
?

ER PSS




REIDA * 2

I~ 5T A RARN
RFID¥ mivv v g i g3 54 7 m’v;{\gb NOE o e
IR QR Vfﬁffeﬂ”x%/ﬁi—%’@u &
2 B ﬁﬁ f‘—]'\
Newcastle) ) B A RFID_%g

‘/}ﬁ?ﬁ"*—&ﬁ

§ 25008 % £
2~ iﬁf’mﬁ-%éﬁf? Ii"_fi’ iR
REID & 58P (5 8 5 A 1 e B 1645 ch (7 > @ 8§
Jedhp L2 o AME R M > — 3 >3k Z Wal-mart

~ P&G'—BMITmRFIDE A B 0 5B p B PRB
A r%”g“;% TR G R ?IEJ_,I‘% Kud iF 3 95% it Fr 1
2 3 99%

o
®
O
=]
3
-+
3
[\
=]
e
o
*
p
o
n=B
3
Q
®
o
o
3
[=]
=3
(9]
i
Q
=
=3
9
<
c
=
c
=
8
3
=
—
-5
3
=]
=




REIDA: * 2

SC{BHFRBEEBILAR

R REIDg 5§32 ) 7 S iR B RL A
Z B Mobil=RFID # 2% % sv > @ T35 3.5 & 48 chd 2
B'ERI 305 TEEEZARLERT 20%

4 ~ § 3§ e dR

Wz p oz @ﬁ%% wRHEER PP E TR
R Ao r b % i RFIDD ¢ 49 4% itk cnigp gL
= R~ A% & Sainsburys B3 pehr R d 2
2.5 ] B0 1164 4 A i e Y
2 ﬂémi@fw y 4 T RS G SRR

o
®
O
=]
3
-+
3
[\
=]
e
o
*
p
o
n=B
3
Q
®
o
o
3
[=]
=3
(9]
i
Q
=
=3
9
<
c
=
c
=
8
3
=
—
-5
3
=]
=




5‘\
|7J“5

“;'

45
VAN WL

Z,
2 2L
4

f"%’%

Reader Tags

Application

Department of Applied Geomatics, Ching-Yun University, Taiwan



o RFIDE = & ~
APPLICATION I RFID READER I RFID TAGS I

o
®
el
o]
=3
-+
3
®
=3
-+
o
-h
> )
h] QUERIES Response Unit
g < »
o
@ WRITHE
S DATA
= Encode -
= &
8 Q1.3 3
9] o 3 Ro
e T RERE 3 <
*3 DATA = = 3
é Decode > |
3 -
S
< Antenna —
) DATA PROTOCOL
2. PROCESSOR
<
3 Package
§' \_ % %
3 YT Y

Application Program Interface Air Interface




9 paliddy jo juawiuodaq

RFID#E &

Electric Radio Infra-red Visible Uitra- X-Rays Gamma Cosmic
Waves | Waves | Light | Violet | | Rays | Rays
Radio Spectrum
9kHz 30kHz 300kHz 3000kHz 30MHz 300MHz

VLF ‘

The "RFID"
Frequencies

LF ‘ MF ‘
Long Medium
Wave Wave

125-134 kHz

M AELF

HF ‘ VHF ‘ F
Short
Wave

WLF Very Low Frequency
LF Low Frequency

MF Medium Frequency
HF High Frequency

860-960
13,56 Mhz MHz

3000MHz 30GHz 300GHz 3000GHz

‘ SHF ‘ EHF ‘ Not
designated
VHF Very High Frequency
UHF Ultra High Fregquency
SHF Super High Frequency
EHF Extremealy High Frequency

2,45 and 5,8 GHz

Az % 47 UHF



Reader

uomip| ‘Ajisu2AluN UNA-bulyy ‘soiypbwoag payddy jo juawiyaodaq

RFID@%}

B 7 25~50cm(A & V)
% ¢ 10cm~1m 1~15m( 4 & 3%)

: :
<135K / 13.56M / 433M / 868M / 915M / 2.45G / 5.8G

T T

% M <60cm % 2 1-6n

B 1k
Bkl FLi

wi ] FEAE




Passive RFID

Reader
(Transceiver Antenna)

<135K /13.56M [ 433M [ 868M / 915M / 2.45G / 5.8G

F it

uomip| ‘Ajisu2AluN UNA-bulyy ‘soiypbwoag payddy jo juawiyaodaq

. i«

Tag

(Transponder)




Active RFID - Type 1

Reader
(Transceiver Antenna)

37
<135K / 13.56M / 433M / 868M / 915M / 2.45G

Tag

(Transponder)

Sk = VRS
;fﬁr} TS oA

o
®
3=
o
3
-+
3
[\
S
pr
o
*
>
T
n=B
3
Q
®
o®
]
3
[=]
=3
(9]
4
Q
=
3
9
<
c
=
c
=
<
o®
=3
=2
pry
S
—
-5
3
o]
S

REHEORTE




wHE
i 7 il
¥e
[ <135K / 13.56M / 433M / 868M / 915M / 2.45G = _
Tag
(Transponder)

= = . =
/ %ﬁd EUDS I

, L oo
BICE %

o
®
O
=]
3
-+
3
[\
=]
e
o
*
>
o
n=B
3
Q
©
o®
o
3
[=]
=3
(9]
4
Q
=
=3
9
<
c
=
c
=
<
®
3
=
—
-5
3
=]
=

3




o
®
3=
o
3
-+
3
[\
S
pr
]
*
>
T
n=B
3
Q
®
o®
o
3
=]
=3
0O
-
Q
=
=3
9
<
c
=
c
=
<
o®
=3
=
pry
S
—
-5
3
(=]
S




o
®
3=
o
3
-+
3
[\
S
pr
o
*
>
T
n=B
3
Q
®
o®
]
3
[=]
=3
(9]
e
Q
=
=3
9
<
c
=
c
=
<
o®
3
=2
pry
S
—
-5
3
o]
S

WAL

& A g
ﬁ*“—i&%éﬁtiﬁ»
g R A

B R A B H

g R L i F% al

RSN

o @
N T :iﬂ

&~

—

&

gt

TE

She
)
3

|
|

J
o
»5‘\
Tﬁi

)
N

N
Il
.
3
!

pul :‘gﬁtr
=
W

Bb



RFID % 7B RFID

Lo

B
ik
=
[=p)
=S
w2
v
—
(@p]
(@)
Q
)
(@R

A g .

av -
- S bk 49 h

E ,
4

=N

S

B>

o
®
3=
o
3
-+
3
[\
S
pr
o
*
>
T
n=B
3
Q
®
o®
]
3
[=]
=3
(9]
4
Q
=
3
9
<
c
=
c
=
<
o®
=3
=
pry
S
—
-5
3
o]
S




Department of Applied Geomatics, Ching-Yun University, Taiwan



RFIDA #f = iz

N o £ 2, L TN % L
? A l-a‘ P /});‘l /J‘: \\sjb%r";t!j“'\ /}EI /J<\ ‘é/b

FI7 T A 5 A E 5 oA ds 5

s

T A G AT BAF LR AT ok

o
®
O
=]
3
-+
3
[\
=]
e
o
*
>
o
n=B
3
Q
©
o®
o
3
[=]
=3
(9]
4
Q
=
=3
9
<
c
=
c
=
<
®
3
=
—
-5
3
=]
=




T

& iyt
S S B A S ST .t
wE ) W) B e TR OEOR O M w3
ool $FAF ¥ b #K P IO o FER
2O o o2 3 oH O E R X
AR A A A A A SR R

~

RF 1Dt 4 -

Department of Applied Geomatics, Ching-Yun University, Taiwan



RF [D: 15 2 245

Ly
PR3 T U A1 B B )

(A G A4 T I R R)
AL (R %7 5 5B
Pk (18 5/ 1 79)

% > (TR )

ks

X (HALHEHB)

o
®
O
=]
3
-+
3
[\
=]
e
o
*
>
o
n=B
3
Q
©
o®
o
3
[=]
=3
(9]
4
Q
=
=3
9
<
c
=
c
=
<
®
=3
=2
—
-5
3
=]
=




Sy (,m ﬂs ,j‘s f\fb/ﬁ? B 12 )

[ 47 0w ]ﬁ“‘;)
13 %rf‘—li/* BRI L K

o
®
O
=]
3
-+
3
[\
=]
e
o
*
>
o
n=B
3
Q
©
o®
o
3
[=]
=3
(9]
4
Q
=
=3
9
<
c
=
c
=
<
®
=3
=2
—
-5
3
=]
=




Who 1s EPC

« 1998# MITH 453% 4 >0 j 2 3b®] % 52 7 5

- 1999#10”% 1 p (Barcodef & 25 # p ) 22 UCC (Uniform
Code Council) -~ Procter & Gamble ~ Gillette®E ¥ F = = -
wMIT Auto ID Center > & BB % - B & RFIDHL it
BT Lo B MR % o Auto ID Center#r# ) e & -
i# #7erElectronic Product Code (EPC) 7

» 200310 7% EPC Global = 3% = =

o
®
O
=]
3
-+
3
[\
=]
e
o
*
p
o
moZ
3
Q
)
o
3
[=]
=3
(9]
i
Q
=
;
<
c
=
c
=
3
=3
=2
—
-5
3
=]
=

EPCglobal



4 EPC Global FRFIgE 1 %

# &% + % (Electronic Product Code, EPC)
#=# (Tags) {r## 45 & (Reader)

EPC¥ R #ic%8 (EPC Middleware)

o & LFPRFE (Object Name Service, ONS)

EPCF 3w JR3% (EPC Information Services, EPC IS)

O1 = W DN =

o
®
O
=]
3
-+
3
[\
=]
e
o
*
p
o
n=B
3
Q
®
o
o
3
[=]
=3
(9]
i
Q
=
=3
9
<
c
=
c
=
8
3
=2
—
-5
3
=]
=




o
®
O
=]
3
-+
3
[\
=]
e
o
=y
p
o
moZ
3
Q
)
o
3
[=]
=3
(9]
i
Q
=
;
<
c
=
c
=
3
=3
=2
—
-5
3
=]
=

EPC $w#% R P

EPC Serialized GTIN (SGTIN)

EPC Vision: single worldwide open standard
supported by multiple suppliers

21.203D2A9.16E8B8.719BAEQO3C

Version 8 bits Serial Number 36 bits

68 billi
Manufacturer 28 bits  Product 24 bits Hlion)
(> 268 Million) (> 16 million)



Auto ID Center ’f%—&i%ﬁ’é

« EPC Tag
o

Class 0 | i E® BT ~ ERHETLMEEH E5HE | Matrics #£2003 F ] Bl AJ

RIMEBEER - (£ Rhi) IRt Class 0 2 iEE
Class1 BB ®HEN » AIE—XEEBEZEE - Alien Technology#£2003
N, ® it ;
(vt /B~ — /T Seakn]) E%JJ\ BiFRT 2 Class 1 2
ZE &
Class 2 ERead/WriteIThge o W ETIEE - Auto ID Center (& <52 5%
GR B/ 7k & 80) IC 327

Class 3 ¥ WEIXNIEL » ERead/WriteIhae & A | Auto ID Center & 2Kk 52 E%
ELEIEINEEERE o (JeF|RAH 73 B ) | 1C &XET

Class 4 ¥#wEH R 2EH - JEHMEREBRB TS | EL 4L 4T BT
B o (pET s /BRAE 5 Taid 1) B35 &0

(Class H)«---- .

o
®
O
=]
3
-+
3
[\
=]
'
o
=y
p3
o
moZ
6.
Q
)
o
3
=7
(9]
i
Q
=
;
<X
(=4
S
c
=
3
=3
2
—
-5
3
=]
=




& RFID & i u48® & ¢

A HE oo #E$ LK BRFDA S « &

SRFIDIFEE N FH
B HEegAs i
#EE

-.‘% Py % q_-', 1'-‘ ;:- 'ﬂ]‘ )% F|I."||‘I . -. '.: ﬂﬂ)\. U'ﬁiRF]DK i v LA
SEFDE 1% AR Rt > - gl [ RALhid
% AL 5 ° ;

fo RESLE  AKERE
FEBRFDEE - 48 5%
1B 55t & % M3 B RED#
WA

o
®
O
=]
3
-+
3
[\
=]
e
o
*
p
o
moZ
I3
Q
®
o
o
3
[=]
=3
(9]
i
Q
=
=3
<
<
c
=
c
=
3
3
=
—
-5
3
=]
=




Department of Applied Geomatics, Ching-Yun University, Taiwan



= T )
]

Department of Applied Geomatics, Ching-Yun University, Taiwan



1ac 9 BiE ey AL 47 ek md ki

-
3 o B H o

~ ¥ ki 8l s

M Bt 4ot 1) sk g 8 B B 5

=2 {2 2 B <

- » gk v
L EE kR

Department of Applied Geomatics, Ching-Yun University, Taiwan



o
®
3=
o
3
-+
3
[\
S
pr
]
—h
>
T
n=B
3
Q
®
o®
o
3
=]
=3
0O
Az
Q
=
=3
9
<
c
=
c
=
<
o®
-3
=
pry
S
—
-5
3
(=]
S

Alert List

BL R,

ey

ey

ey

ey

ey

ey

ey

ey

KAQSHEDT 461 K04
[H)
KAQSHEQDY 461 KOS
[H)
KAQSHEDT 461 M52
[H)

K ACSHEOZS09Y 02
(H)
KAQSZHEDZIDI YOS
[H)
KADSHEDST 3011 4
[H)
KEESHEOY 045K 45
[H)
KEESHEOY 045K 04
CH)

K AOZHEDYOEZH 01
[H)
WEESHEOET 27K 30
[H)

Shipment Status
Exception
Shipment Status
Exception
Shipmert Status
Exception
Shipment Status
Exception
Shipment Status
Exception
Shipment Status
Exception
Shipmert Status
Exception
Shipment Status
Exception
Shipment Status
Exception
Shipment Status
Exception

Alert Time
2004-04-19
15:21:36
2004-04-19
15:21:36
2004-04-19
15:21:36
2004-04-19
15:19:32
2004-04-19
15:19:32
2004-04-19
15:18:59
2004-04-15
11:19:26
2EIEI4—EI4—*! =
11:17:54
2004-04-15
11:15:43
2004-04-15
111212

Categaory INE_W ;I Page

¥

ﬁ'ﬂfﬂ[ﬂ'ﬂ'ﬂﬂﬂl'ﬂﬂﬂ

3 i ™| of 2730

h‘l‘.l‘l‘l‘l‘.l‘l‘l‘l‘.lﬂ



RFID § # if Bk 3575 i

L2
Ll
\\‘}

P E AR A AT

A wIp R
B
A

-4
o Kd—’

-*)J‘— /J.

T
hd
B =}
T

—_\

—

/.

[ L:"IJ \/7]‘ 55 1

g

o
®
O
=]
3
-+
3
[\
=]
e
o
*
>
o
n=B
3
Q
©
o
o
3
[=]
=3
(9]
4
Q
=
=3
9
<
c
=
c
=
<
®
=3
=2
—
-5
3
=]
=




‘ hh ===..

ik

Department of Applied Geomatics, Ching-Yun University, Taiwan



Reader¥4

. - Reader = §

fmes

Department of Applied Geomatics, Ching-Yun University, Taiwan



Department of Applied Geomatics, Ching-Yun University, Taiwan



1 2 f-RFID . ,:. .

Tag ID BN
- Cor t 1

!3} e Company
* Site
» Datetime i Internet ‘>-

-TagIDI —!:9‘} :

e Company
* Site
 DateTime

|TRLRFniE;iIII
Middleware

o
®
O
=]
3
-+
3
[\
=]
e
o
*
p
o
moZ
3
Q
®
o
o
3
[=]
=3
(9]
i
Q
=
=3
9
<
c
=
c
=
3
=3
=2
—
-5
3
=]
=

ITRI EPC IS




o
(\)
T
2
3
=
=)
\)
S
-+
]
—h
>
h}
n-2
3
o
©
(\
o
3
o]
=7
(9]
A
Q
=
=3
<
<
c
=
c
=
3
(\]
=3
o
'y
=
—
=t
E
(=]
S

SITELSHGO10044 70

SHANCHAT SEAPCRT

ITC

BELUCA SENSATICN

200410728 D000 00

2004411701 00:00:00

REELUNG SEAFCRT

HANGHAL SEAFCRT

Page : 1 of 1 | Cargo Tracking |  Change All B B/L Status 5
Shizefliesilnilad | Status :La.'_".-r:..ati-.':-n. Ft{tr';“ EE::-:.r:.-Epti-:'_:-n' Fh#;; :r
CN-AIR O
oo | KEESHEZE44TE12 |ACTING (2004711701 |On Board at POL Ak Tt
i ALLIAN % T
FUEDE &
CN-KUEHNE O
Center | KEESHE2B447E25 |+ NAGEL [2004/11/01 |On Board at POL | Sl e B
LT ik e
e 985 8
oo SHANGHA - / |R
R 13 TP —_s—— 2004710/ ,.IEHTF“R;EJI

&

fit sea-track pandagp com.tw SEHT R

Eansnunnn)




o
(\)
T
2
3
=
=)
\)
S
-+
]
—h
>
h}
n-F
3
o
©
(\
o
3
o]
=7
(9]
A
Q
=
=3
<
<
c
=
c
=
3
(\]
=3
o
'y
=
—
=t
E
(=]
S

M. B/L No

Destination

[TELSHGOL0044 70

n Board Date

SHANGHAT

SEAPCRT

ETA

FiL

F

CrAtaLner

Carge Tracking |

Consigneelestination |

2tatus

200410728 000000

20041101 Q0200 00

KEELING SEAPORT

HANCHAL SEAFCRT

Nes.

Change All H B/L Status 5

KMaster fofo fasf fpdate Time - E004°00A0 0 19:15:08

shipper

javascriptzend_search();

LIRS Name ETA Name
CN-AIR O
oo | KEESHEZEA4TEL2 ACTING  2004/11/01 [Arrived at LSP's facility G-y 2004711703 e
- 09:27.47 RXPRESS LTI
i ALLIAN %
FUEE &
CN-KURHNE ]
Cihier | EEESHE2R4TEZS |+ NAGEL 2004/11/01 |Arrived at LSP's facility  AG-S e / e
LT B any i
il . / s
Contral SHANGHAT S |R
Center _
o, (EAMORK | DD boodrt1/03 RICH-FATRNE g
e i ] B

|




|[ddy jo juawiundaq

;B

%2
v ) )

-]

FoEBEEREEL

TAG TAG g3 TAG TIRI RRER| EREER
ERE | e | EHRE R =2
- 38 26 68. 4% 14 17 89. bk
v EY 5
F - 9 fi 7. 8% 0 q 80. 0%
A
2 13 1S018000-6B(Transcore UHF) Tags/ b %
¥ o R s
H AR A TAG F R 3 R R E
& E 16 16 100%
i B 15 15 100%
;e 7 4 4 100%%
1% 1S0O18000-6B(Transcore UHF) Tags/ { 1%
(F et & derk T oo W prTag% &% B2 ¢ %% 2 Tag)




Rl Lak ke

Auto-ID (Center

* Industrial consortium headquartered at MIT
* Founded in 1999
43 end user sponsors (include UCC, EAN)
61 technology vendor sponsors

Research labs
« MIT (United State)
* University of Cambridge (UK)
* Keio University (Japan)
* Fudan University (China)
- St. Gallen/ETH Zurich (Switzerland)

- EAN & EPC Global merge into MIT Inc. 1n 2003

o
®
O
=]
3
-+
3
[\
=]
e
o
*
p
o
n=B
3
Q
®
o
o
3
[=]
=3
(9]
i
Q
=
=3
9
<
c
=
c
=
8
3
=2
—
-5
3
=]
=




g il Ll

01.434C98.1213FC. 3396052438 <PML>

Technology [ "=

<Expiration Date>
June, 2003
< fExpiration Date>
</PML>

01.434C98.1213FC.3396D5203B

Object(s) w/ ePC Tag(s)

Business

Standards Applications

« Interfaces
« Data - ePC, PML
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Connect material objects with networked information...

Source:MIT Auto-I1D Center
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