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" |dentify and track
= Transport Vehicles
= Transport Containers
" Pallets
- Shipping Containers
* ltems

""" Processes v

" Provide security

Z2f&'id Computer Vision Lab.
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GPSinTab . -
Driver iC Cerc - -

Reader in Trailer

~ RFIC Tag on TrekCeb
RFID Security Seal
Prives 10 Ced - = UHF "‘E"“‘ﬁ\ﬂ'
- §

RFID Tag o Trixck Cab
RFI0 Securty Seat

/ L—tan‘ 4 Innw Packs
Pack: 12 Unks-otd)

Bulk inventory Management
Time Stamping & Tracking

£8/f8 @ Computer Vision Lab.
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2. RFID Z& At

sgysa

Computer Vision Lab.
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Pre-50's |
+1926: Baird's
radio ohject

detection
patent

- 1935: Watson-
Watt's radar
patent

« VAW I Radar
refined

> 1048: Harry

Stockman -
Communications

By Means of
Reflected Power

|RFID TIMEL

«Hamrington | 1973;;?;“”“0
«1952: Vemon |  “Active &
“Application of Loaded . 197‘5 LASL
i ” releases
the Mscrowgue Seattarers research to
Homodyne public sector
- LASL spins-offi
DX & Amtech! *1984: IDX/Allen
Bradley install
«1866: Sensorr o .
 Harris patent: matic & Check-|* Fairchild, RCA GM System
“Radio pont EAS & Raytheon
inltiate pgms
transmission
systents with
modulatable jcer
passiue Pomotar
responder” - Muliple early
adopter
< 1869: Mario installations -
Cardulio RFID
concept e DA
«1979: RFIO
animal
E implants

NE

+ 1991 AAR
standard

»1994: All

US railcars
ouffitted

- 1908:US Army
roils gut TC-
AlMS I

- Vast nuinbe

enter RFID m

EER]
Texas, Georgial
Okiahoma Tolis

» Smar sheives

- 2003: RFID
prominentin
Irag! Freedom

-EPCglobal
formed 2003

« 2005: Walmart
initial deadline

1 of comy
ketplace

- Wide-scals US
Rell-aut
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US and Canada: Eurape: Middie East: China: (#1013
902 - 628 MHz 862 ~ 870 MHz (869 Petential for Pemissive . |
MHz) 562 - 870 MHz g15 MHz JUB.5-914MHz (1 AL B

Japan:

862 - 928 MHz
allocated to mobile
telecommunications

._,. Pacific Rim:

;i Singapore 852 — 870 MHz,
Taiwan 915MHz2

Mexico:
Typically 915MHz, Case
by case basis

Northern Africa:

862 - 870 MHz .
South America: (869 MHz) Australia: New Zealand:
Undefined but 915 is typically 915MHz Typically 862 - 928 MPIH v:‘nh FCC
accepted , permit FCC power levels
Southem Africa; approved devices

©15MHz Typically permit FCC
approved devices

F2HYE W Computer Vision Lab.

RFID: ttem
Management
RFID: & Toll Roads RFID:
Access Control RFID: Item
Anlmal 1D Smart Cards Management

Microwsve
EAS

Data
Terminal

™

Garage
Fid Door

GelfPhone

Kid. Freq.
EAS

10 kHz 100 kHz 1 MHz 10MHz 100 MHz 1000 MHz 2.45 GHz 300 GHz

Z8HH 2 Computer Vision Lab.
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T ERUAKY 2
* HREE= H=E
" RFIDE BIOE 0I8ot¢ YAl = 3EE He JIs
P SEHS+ABEUS S Dot MEB0 U8 HE A0l dts
—HXXF 226l= MEB2E HAHSY #*4: EPC
(Electronic Product Code)
—- MIT AutolD #IEIOLAl JHE, EPC GlobalBilA =5 & 22
TN, AE =N S0 20l s
* RFIDS AHIAE ZU0IME B0l #2 5 - usS3IE, FA4 A S
* UHF TS ZHAlAL 2AE S5 22 HAS HE o A0l Jtsotol
M2 (Pallet, Box, && S)
* QHIRHAS WE W= TUE MEY
= EEQDIE S0 S ME-HYER

w©

Z8HHE i Computer Vision Lab.

EPC B
01+ 000A89 « 000016F « 000169D0CD
B EPCRCIN 2QQEHEBHA LHE
8HIE 28HIE 24H|1E 36HIE
EPC-96 Type 12| R&
- QEEEZYA _
28 HEYS AP YUBHS
EPC-64 Typel 2 21 17 24
EPC~-64 Type2 2 15 13 34
EPC-84 Typed 2 26 13 23
EPC-96 Type! 8 28 24 36
EPC-256 Typel 8 32 56 192
EPC-256 Type2 8 64 56 128
EPC-256 Type3 8 128 56 64
F2Y&Z Computer Vision Lab. . 10
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EPC EjO2 &2
(Gll) JbAFRE D ME-Super ColaAt2l Cherry Hydro2t, 8tA T

- P e daal

Z2J&'w Computer Vision Lab.

EPC B &8

EHJSJEQE-;-E—EF RO i

&£8/§&' W Computer Vision Lab.
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EPC EHOS &8

Z2IY& W Computer Vision Lab. ¢

EPC Ef1° &8

&8/0f2' W Computer Vision Lab.
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EPC EHS &8

o DIEHAS HE]

F2Y& W Computer Vision Lab.

EPC EHC &8

HEsF22 Hel

Z8/4& i Computer Vision Lab.
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3.RFID J|=

" e
" EH3S Ol

F2Y8 W Computer Vision Lab.
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Chip

Insert with

Antenna

Tagor B Application
Label specific

Multiple Tag Antenna Shapes and Encapsulations
Cover Several Frequencies and Application

Environments

F2HH & W Computer Vision Lab.
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Application
Products Standards

* ISO/IEC 18000 Part 6

RFID Air interface slandard for item * EAN“-UACC GTAG™

manzgerment gt UHF Agpplication standard for the
- ISO/IEC 15961 & 15962 use of RFID in the macro-

: il P supply chain

Information interface for object

arientated tee af RFID in itejxcn » ANS MH1084

managsment ANSI application standard for
« ANS INCITS 256:2001 RFID on reusable plastic

American RFID standard for item . Acﬁl;gaxblﬁc B-11

management Aot s :5 torti
«|SO 18185 pplication standard for tire

RFID for elecironic seal tays and wheel identification
* ISO 23389

ight containers — readfwrite radic-

Z2/Y %W Computer Vision Lab. et

4.1 JTC1/SC31

"R
1ISOS IECE= B SIS RB(JTCI)LH0N 1996\ 38 AIDC Jle HESE 8 31
R SC(Sub-Committee)E &8 (AIDC: Automatic identification and Data Gapture)
HI2S % RFIDOI U8t RAEES &5
" osREE
P-member : 2804
O-member : 602
% RFIDS SHEES P2 PALUE NSUA J|&2 XA 27
22012 HE KSEF MARL O [INPANALL 5588
|HE P&
Homepage : http://lusnet03.uc-council.org/sc31/

>
i
_r_'.
2
x @ P

F2/Y8'id Computer Vision Lab. 2
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* ISOAEC JTC1/SC312 AIDC EES
" SC31LHOI CrAl 5312 Working Group 201 20122 ZE8E 24

" WGSLBSUE oo IEC
T JTC1

Autonatic identificaion &
Data Capture Tachniques

- ¥
WwWG1 WG2
1XFERRIR BlRE diolel 2=
1 L 4
WG3 WG4
Al 5 RFID

* 2 contact point : MAXNRE JIEER
* JIEEERO0 JTCHSC31 SUHSKRS2

0

Z2}/&+ Computer Vision Lab. 28
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4.1.21SO2 RFID J|= E&3} &

" JTC1/SC3M1E 4 2% & I1SO2 RFID &

XHO4 H}

=

Z8/H3' 2 Computer Vision Lab. 24
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rot

= EOFOiI/d RFID AIZE Z¢H0 230/ oilatE

BE3 ¥
B RFID JI£2 501 FU+USE S22 & 30015 &
(Iso & H)0I =2 &
JTC1/SC31/WG4S] 100152 He

HF0! 20042 =HHEECZ HE
24518 B I8 Pt 7AE

Z2/Y&t @ Computer Vision Lab.

41.3 RFID J|£2| = XHEE ©

* RFIDS 2HEZE =

{ SG3 H ARP J
Air Tnderface Applic ation H -~ Afgt

" OSC3MWGAE 4712 HETOB(SG)0| U0 S0EE HESI MY
SG1:AIAE2N QXY & QU= Data ZREZ HEY
SG2: RFID TagSl SYLAIEE I8 UID A B8
SG3: RFID AlAES $1AI01 FHh4 (HHYE T F2A(AIr Interface)] BES
ARP(Application Requirement Profile) : RFID 888 #i8t Q P AE

8§38 Computer Vision Lab.

71-




2B SAAHIES 20058 FAHAOILE

o

FOH EH
=

RFID 20t £F Sub-Groupg Z
[APPLICATION | [ INTERROGATOR(Reader) | [
AR
INTERFACE d
APPLICATION A
COMMANDS /| COMMANDS

Command/
Respurse anq

Unit

APPLICATION i
RESPONSES

| Legical Memary
862

E| T vamaec
SOAEC | :Uige D »
TR 18004
R SG1
ARf BOJIEC 15961 ISOIIEC 15952 ISOAE C 15962 ISONEC 18000- 1, 2, 3, l.li T

wﬂﬂﬂl I!nﬂ! e '9"!' lwml Annczes ; nem.;:g;nt 5 u ma lﬁmg:m
31355 BHz(P O

memon N ictors £0)
* A EQSODES BE
2IC4/2H01E1 2 RFID Tag 2t8] £412 K8t Air Interface(S4! 112 BOIZ M 652

BEOH0 HEE
27

Z2HH& W Computer Vision Lab.

413 RFID J|=2 =z NHHEE

* RFIDS| BN

ngl0Id A& EHD s (ISHHEEIC 2IE
glojgl | -ID+HI0IE BHES eS - ZW, OIS + (1SN AIS
. - Read/MWrite - H52 application
Read/Write | o6y miarols - HIDIE ME IS
- stand- elone E|E§§E Rud/Wnte -ADIEZIE R
ISO/TEC 15693
-
Glolel Al R AFHKHFEIC HE
-1D mly . ASIS SoIEgoZ AR
Read-Only | -UHIREJIS q"" QDI:Q
- HIHEE AP - ’|H A8
m [e] =11
- At 2RMITEPC2| dlassD, 1) - ey] O
Al2 Al

28

Z2}&' 7 Computer Vision Lab.
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* ISO/IEC JTC1/SC312 2! Working Group

? B LK g

e CiOIE! 342101 (Data Carrier) : 1XHR % 2XIR HIZE =0
CHet DiOIE HEIOol MM & 28 2M2 R

WG2 G016 %= (Data Structure) : AISAR ¥ GIOIH +8Y

OZHAE 918 GIOIEl 22 BES.

H gt & (Conformance) : IS4 U HIOIH 48 g #&
WG3 M Bl 72 EESZH HAE UYE Y HAE HAE
8-

CHE 22|00 CH8t RFID (RFID for tem Management) : RFID

WG4 | Ay Interface, GIOIE T2, UID, SBE A 59| BESH

28

&8HY& W Computer Vision Lab.

41.5RFID J|=2

" RFIDS =2 =HEE Fal

18| 189 | ISO/IEC =YY b2

15961 |Tag Commands EN] 23N

sot | 2 | 45062 |Data Syntex GlolE 32

AR2HE
Program
TBA AP Interface
SG2 |Tag &8 15963 |Tag &€ X S A
. 18000-1 | Generic Parameters | B&1%
Air
SG3
Interface

18000-2 | below 135kHz sS2d¢e 8

Computer Vision Lab.
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* RFIDY =2 ZMEZ Ecl

a8 | 18Y% | ISO/EC 299

18000-3 | 13.56MHz
18000-4 | 2.45GHz

18000-5 | 5.8GHz &3
saa| AT
Interface | 18000-6 | UHF860-960MHz | REER S
18000-7 | UHF433MHz HE0IL1(100m) &
{active)

ARP | M&Ji= | TR18001 | Application @PAIE | BEX2 XAHTR

31

ZF2HH & Computer Vision Lab.

41.5RFID J|=2| =

* RFIDY =2 IMEE ZHcl

18 | 2% | ISO/EC Xy HID
18000-3 | 13.56MHz IC3IS, €M S
180004 | 2.45GHz Qae8s
18000-5 | 5.8GHz 23|

sea| AT

Interface | 18000-6 | UHF860-960MHz | RSS2 =
18000-7 | UHF433MHz ZEI0ILH{100m) S
(active)

ARP | B&JI= | TR18001 | Application @7 AIE | HEX A ZAHTR

31

Z2HH% W Computer Vision Lab.
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18000-6(860-960MHz) 2} UHF T ==It4

FREER B0 #Al INMEELEZAH INHLZE OIF SR oA

* 18000-62 RFID AIAE2 Passive i J(H& 0| SlE IO A 2 2m 014
(2 219 BUIIEQ D2t AAHED OE)E Al Jis

® UHF &g M85l RFID AIABE D03 Z2MY! 2.45GHz 20 35, &8
SS9 BEUA AAE0l F1U YEESE 24510 RSEF 20E HIEet U
B HEEO0INA JHY B2l 0188 A2z &Y

* 2CIUStE RFID MAES 2018 ES&TYM INEES] &g S8t RSE
F Ao M ASE A ISO Y IHES(18000-6)8 I EXE 2D1E
E(KS)E M55 HF/&OAZE 2F

}Ok

ZZHYE W Computer Vision Lab. 33
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MATRR, BEE AR RFIDO CHE e oK
REERUEHY 2=

(o) BESHIR, Mkt
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HEIAE 2 &

(C}) RIOHE — 10000 LEAMUN HOIAY ZYEW 2RAQT
0l Yo Harael e, Olct3 oM AL8
IATAS| RFID EA12 HE

FY8' W Computer Vision Lab. 34
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4.3 RFIDS| &

" LAE

+ Positive
=2H HE2 HE
Hs3e Jisd =0td
RFID =20l CHEH DHAE, 359 &4
28 hs3 A0

-~ Negative
A9 2H - B4 J1A 30-504E/2007H 5-7HE (2 & Hitachi)
s oia AN - FEc 22X
H4E MNE2 Iisd H3

CASPIANS| & — Privacy 2X!, §=/RME &t 1024 Did|

2/} EHid Computer Vision Lab. 35

43 RFID2 =& %

] Zﬂ O

“Jle=ol 2/ =X

~E4] Jt2o| Btet I

-EPC Global® 453 Bg dH HE

~DJIE, gA LY E SO A )

~AIHEOI S YU

-2E U T BRAO AISE H2

~IT839 LKl — RFIDE OICI0) AFR/CHE HENRX?
227} 0l S2O2 SHIFHA HHIA HHTQ

~U-city, USN, LBSS} 1S Z AJHIA

FY8' i Computer Vision Lab. 3
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* RFID & 2 H EESD}ISOY SCI10A &8 1S ME TE &0l
LMD US

" RESSE S HAIUHF (Y I - AE Y

" RESF YL WY L - S[HEES /B0 R7E

" oolEe =Y I G - 01, 45 8§ MHd Jks4d, EPC globale] M &
2E EQ

" IUASY AN NYE SHUCE sy % Y AE

" AUEEEZ Y HE 20 HE

* GPS, LBS, ic& AHEX ALY

" SHIABHAE MHIAS Y BR - 2RI 0l S8 20

X Q

=

1

37

Z2/48 7 Computer Vision Lab.
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