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1. RFID 274

1) RFID9] 7§ &

RFID(Radio Frequency Identification)& w"lo]mZ =S W A3 1, #ol&
7tESd AZE HolHE o83t gUolA Asor QIAst= Zlsolth. H
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@ RFID BlZ2= e g3 o8] e ZFel we} 2xg o5 &4l
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[3 2] WA 4 7]< vl

HE= A7) 7= IC 7l= RFID
12 H] 7 52 a5 H 3 & 2]
14 A= ~50cm g 7] A ~27m
A4 &&= 4z 4% | 1% 0.01~0.1%
1A E 95% ©] &} 99.9% ©]/
=5 275 V(&A1)
AHg 713k = 1RER o] (4d) 15 (5d) 109 (609)
dolg A%  1~100byte 1~100byte 16~64Kbyte 64Kbyte©] &}
Data Write =7} 7l
A= R B ES Ao A=+
B2 18 7HE A ™ Lk E5($100]7) H % ($0.5~$1)
Hes9 Ao A= A2 9+ EA E7F EA &7}
A 2§ E7ts 7t
3) RFID & ¢
RFID 2ol A1 S48t 1Y FEE ¢jo] W 38 JRE v
S92 AFst= 71712 HHY, RFIE, fEx7], AAZ Asxz] 25 9
ZT2EFE ZZ2AA S22 FAEY. @4 RFID dHE B3 SEUA ¢
AYFS AREst] 2% 1007074A] Q14 e] 7hsstd, 8 Jhe] BadRE F
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=48 <tHy e A IE A e 18 On-chip ¥
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= B B
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TFHAR Q14 AA214 204 A A
717] RUEE, &2 L 4k Ao A5y Ao
telE 2YHE,
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4) 24X (RFID v &9 °], Servant)
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E BA Anlz9 &R 9o FAS 98 IE ol REoF FAHY. 2
Mule] Fo] ZHEL RFID Bl FRE FRG ERFAN 22E oHE d
ol AF F HAE TFsle= dHeolH#AYA, oHE
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&t DNS7F URLARE o] &3t MY F4E5 PFdte 4TS 33
o} b A PN 282 RFIDAI =8l o] M EYA S 7] 93] RFID )
o} ARAHE AAANAFE Y EZ Directory) AHIAE A Fses T8 2
o] tH3].

6) A X A8 (Information Server, PML A H)

PML(Physical Markup Language)2 =49l 54, A4 343 874 & &4
ol ¥HHE HHE 7|&dles EF AoJZ A, Auto-IDAIE 7} AA S XML 7]4k
9] m=a Y Adoj(Markup Language)o|th. 43t RFIDE Q124 slar =gk &3

°] RFID AR E AFHela A AA A7) e Al=de] FR A
HI2E AsHoz Ags) & 4 Aolok atn olyd g A4vith stutA EA 3}
H, oo JRE WolEo] A HeolHHo] 2o AAstAY, oA H
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A}
4) UML Diagram
UML(Unified Modeling Language)®]& AZE o] /it HAGo A A=H=

2EZEL WA, AL EASEs] 98 mdeg dojolw,
EE ARAE o] JALEL ABEA B
e Aol

RFIDServer

TaG D
BEID N
RFEIDOUTO:
DBElnse

Gradelnfo

Insert()
Edit2
Deletel?

Timelnfo

Login

N EA=

o} <29 12>+ Class Digram=

UserlD.lUse P

Logind
LoginokiX
Logoutdl

Inserti
Editl2
Cielete ()

Cata Cente% |l

honitering

GrouplD

SetStude Nt
SetTime(2
1OStudent(d

Inoutview

SrouplD

GetStude Nt
GetTime(d

IO Studenti?
IOEdit
Completed(

IO Closing

GrouplD

SetStude nt(l
GSetTime(

Swudentinfo

Insert2
Edit2
Deletaed)

Group Info

Insertll
Edit{2
Cielete ()

Lessoninfo

IOStudent(d

IOEdit?

Teacherinfc

Insert()
Editd2
Delete()
GetCTlass{

Insertl2

Edit2
Deletaed
SetTeacher(l
SetTime2
GetdGrade()
SGetClassi)

IOProcess00
ExcelSendl
HEISSendl)
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EY7IEAREHCIELS H9 &Y WE JERE 7|E3o HII IFHE e}
SYAT 2 SUAHHE 7SS Fole FA Y EYES 2= FEIF H
=

[} 7] EY7IEHEHE

NO. Field Name Type LEN | PK | Null A %

1 UID INT 4 ([ ] X dHAN T

2 TagUID VARCHAR | 30 x BlaygWs

3 WnDate VARCHAR | 15 X 7154

4 INOUT char 1 X LO ¢

W) B2 HH ol &

H1 ARYo|EL 19 AfFHEe} HHIFHEE AZddFe 9T &
o PSS wF Al Bl ARE ¢l V|E3

[ 8] Bl RE ol &
NO. Field Name Type LEN | PX | Null A v

1 UID INT 4 X dHAN T

2 TagNO VARCHAR | 30 X H1afHs

3 StudentUID VARCHAR | 30 X SAIFHE

4 MatchDate VARCHAR | 15 X TE5Y

o) WA EEH ol &

WAPG ROl ELS WAHRE VIESHFoEZN ZIAJAC AEEHAXH Z}
FAGR} Adste FPA ol AFuAE EHARE AIs=E FJAFFH
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[ 9] WALEHRE o] E

NO. Field Name Type LEN | PK | Null A
1 UID INT 4 () x dHAN T
2 Name VARCHAR | 30 x WA
3 Subject VARCHAR | 30 x EcE
4 WnDate VARCHAR | 15 x TE5Y
5 UserID VARCHAR | 30 X AHg-7}olo| T
6 UserPW VARCHAR | 30 X HYUH S
2}) shdA HH ol &
JEPRE shAdS FEste HolEolt AR} A K AAF R
=3
[ 10] IR RE o] E
NO. Field Name Type LEN | PK | Null A
1 uID INT 4 o x dds
2 Grade INT 4 x g
3 WnDate VARCHAR | 15 x TE5Y
ul) H BEH ol &
HEg R ol B2 WS T ESI= HolEolg PR} AR AZE o
Zoh
[ 11] ¥ EEH ol &
NO. Field Name Type LEN | PK | Null A
1 UID INT 4 () X dHAN T
2 Group INT 4 X Lls
3 WnDate VARCHAR | 15 x TE5Y
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NO. Field Name Type LEN | PX | Nul A s
1 UID INT 4 o X dHHs
2 TimeUID INT 4 X YA ZHUID
3 GroupUID int 4 X HHUID
4 TeacherUID int 4 X WAFUID
5 GradeUID int 4 X shAUID
6 Subject VARCHAR | 20 X R
7 WDate VARCHAR | 15 X 54
H FHE4Ad ol E
Bl 2 e ol 5ol Ao HFTEZALSS w7 FHA Aed A HE
tHelHE A% T HolE0] FZF ool g e AF3F o2 +A
o] 7bsat™ NEIS= HuWld FHFH ol == o] &EHo|# = HolEo|tt
[3E 15] S92 REH &
NO. Field Name Type LEN | PK | Null A
1 UID INT 4 o x dHEHS
2 LessonUID INT 4 X FUID
3 TeacherUID int 4 X WAFUID
4 StudentUID int 4 X SHAUID
5 INOUT VARCHAR | 20 X Aol B
6 ETC VARCHAR | 50 X H] 1
7 WDate VARCHAR | 15 X 54
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striend = "RPS110TITINADOOOENDY"
Winsockl . ZendData striend

DoEvents
str3end = "Source.create FRONT_door! ™ + Chri10)
Winsock! . SendbData striend
OoEvents
striend = "Source#FRONT_door!.addReadPoints rpdntiClasslso ™ + Chri{10}
Winsockl . ZendData striend
DoEvents
str3end = "Trigger.create trigoer?, Timer, 100 ° + Chri10)
Winsock! . SendbData striend
OoEvents
striend = “Trigger.create triggerd,Continuous * + Chrii0)}
Winsockl . SendData striend
DoEvents
str3end = "MotificationChanne!.create NC1,192,168.62.25: 4598 * + Chr(10)
‘striend = "MotificationChannel. create MC1,192,168.62,25: 7878 " + Chri 10}
Winzockl, SendData straend
OoEvents
strSend = "MotificationChanne #NC1 . addNotificationTrigaers triggerd " + Chr{10)
Vinsockl.SendData striend
OoEvents
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<Abstract>

Attendance management system based on RFID able to be

connected to NEIS

Lee, SeongKeun

Computer Education Major
Graduate School of Education, Cheju National University
jeju, Korea

Supervised by Professor Kim, Hanil

These days we are all heading towards an age of ubiquitous, and the new
paradigms, which is referred to as u-learning, is applied to education.

There are studies about PDA, TPC, and RFID including wireless internet.
There are many difficulties in building and using these high-tech equipment
in reality.

There have not been enough research done on Ubiquitous to date and the
development of support remains insufficient.

The on going study of RFID(Radio Frequency Identification), which is
relatively low-priced in comparison to the others, is being applied to the
distribution industry, transportation, medical treatment, etc.

There have not been enough studies of applying RFID to connect a student
attendance with NEIS.

Making the most of RFID characteristics, this study aims to get the
attendance information of students through NEIS using RFID tags and the
technology of wireless communication to get the position and situational
information of a given student.

Obtaining attendance information from this system can remove the
inconvenience of an attendance book and cut down the time that a teacher

would need to check students attendance and the work load of a homeroom

_43_



teacher.

In this study applying RFID system technology, teachers set up at least
more than one node in each classroom. This node senses the movement of
students and transmits it to PC node.

The PC node is interlocked with other communication networks and is sent
to a database server. It offers a service that locates students for teachers.

The data saved in a database server is connected to the attendance
management system in NEIS and it automatically contributes to the daily
attendance data to be inputted into NEIS.

This would decrease the overlapped work and the work load of teachers

and promotes the efficiency of this system and NEIS.

* A thesis submitted to the Committee of the Graduate School of Education,
Cheju National University in partial fulfillment of the requirements for the
degree of Master of Education in October, 2008.
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<EE 2> AR-400 Datasheet

Matrics AR 400 RFID Reader

True, Multi-Protocol for Agility & Flexibility
Intelligent Network Element Provides Unsurpassed Monitor & Control

Capalbilities

AR 400 enables easy network
integration and provides realtime
reading and writing for all
EPC-compliant tags

The Matrics AR 400 is a true multi—
protocol

reader which

fundamentally changes the nature
of the RFID reader from a static
device into an SNMP-managed
networked hub that collects,
writes, processes, and
communicates information from all
EPC classes of RFID tags. Support
for all EPC-compliant tags:

Class 0 (Read-Only and
Read/Write),

Class 1 (Read/Write),

provides operational flexibility in
protecting a customers’ RFID
infrastructure investment.

The AR 400 is more than a typical
RFID reader. It provides a rich
feature set for tag management:
Tag filtering,

Reconciliation,

User defined association

Selective visibility.

— all important features for
managing the collection of data.
To address security concerns, it
provides security and privilege
controls

and full traceability of operator
actions. The AR 400 is a
ready—toconnect

network element that provides

a variety of options for connecting
to

customers’ corporate networks via
Ethernet or Serial connections and
wirelessly via 802.11 (future
upgradeable). A configuration Setup
Wizard makes installation of the
reader

extremely easy.

Using advanced digital signal
processing

techniques, the AR 400 allows
superior

interference management to operate
in

noisy environments.

All these new capabilities further
enhance Matrics’' industry— leading
performance. With improved
dynamic

range, AR 400 remains
Best-in—Class in

RF performance with a typical read
range in excess of 25 feet.
Matrics™
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Physical

Dimensions Height 8.75"" x Width
11.75"" x Depth 2”"

Weight ~ 6 pounds

Base Material(s) Aluminum, Silver;
Die—cast

Visual Status Indicators LEDs for
Power (Green), Activity (Yellow) and
Error (Red)

Connectivity

Network

RS422/485

10BaseT Ethernet

RS232 Console (Management)
Control 1/O Port (6) (User
programmable)

RJ45

RJ45

DB9

DB15

RF Connectors 1.0/2.3 DIN Jack
Read Points (Channels) 4 (4
Transmit and 4 Receive)

2 or more can be combined into
one logical read point

Power Supply +24vDC @ 1.2 amps
Environmental

Environmental Sealing IEC 529 |P54
Temperature IEC 60068-2-1/2/14
Operational: 0° to +55° C (+32° to
+131° F)

Storage: —20° to +70° C (-4° to
+158° F)

Humidity IEC 60068-30/56 5-95%
Non—condensing

Vibration IEC 60068-2-6
Compliance

Safety EMI/RF Emissions
Regulatory Region 1, FCC Part 15
Operational Features

Frequency UHF band, 902-928 MHz
Method Frequency Hopping Spread
Spectrum (FHSS)

Power Output Up to 30 dBm (only
1 Watt Part 15)

Air Link Protocol EPCglobal: Class
0, Class 0+ and Class 1

Tag Communication Interleaved
Tag Buffering Local
Synchronization Network Time
Protocol

IP Addressing Static and Dynamic
Host Interface Protocols XML and
Byte Stream

Network Management

Protocol SNMP

Configuration Via Setup Wizard

Event Management Auto Reported
Events

User Controlled Thresholds,
Damping and Filtering
Administrative Management
Security/Privilege Controls, Change
Traceability

Tag Management

ID—-based Selection Ability
User—defined Association to Tag IDs
Taglist Management Features for
Reconciliation and Visibility

Achieve Matrics

Performance — At the

Point of Entry. . .

Until now, the only way to achieve
dock door RFID visibility has been
to

procure individual RFID components
and build a customized solution.
With the DC 400, Matrics has built
the infrastructure so all you have to
do is network attach, remote
monitor, and achieve Matrics
performance. You have significant
investment in inventory — Matrics
has

significant experience in fielding
products specifically designed for
the Distribution Center.

The DC 400 solution will allow your
accounting, shipping, inventory
management systems and
warehouse

management systems to enable
RFID optimization where it counts
most — at the ship and receive
point.

A mature and intuitive API set,
along

with the AR 400’'s advanced
networking features (Ethernet,
Serial, SNMP, future upgradable
802.11, remote management)
ensures seamless integration,
flexible connectivity, and powerful
remote management.

Easily Installed, Remotely
Managed

The DC 400 is the perfect RFID tag
visibility solution for:

. Manufacturing Facilities

. Distribution Centers

. Retail Stores with backroom
receiving areas and backroomto—
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floor doorways

. Cargo and unloading areas

. Cross dock locations

Intuitive, Customizable

Alerts & Indicators

The DC 400 has a number of
features which won’'t be found in
any other component—-built solution:
. 2 light indicators for at—aglance
bank (rows of DC 400’'s)

status

*. A range—adjustable motion
sensor (for energy efficiency)

. A light bar with a read
indicator, and two

programmable light indicators

for customized item alerting.

. Two distinct audible alerts
which can be associated to the
programmable light indicators.

Specifications

Reader AR 400

Name/Model Number DC 400
(Model # TBD)

Dimensions

Humidity 5-95% R.H.

Operating Temperature Range —20c
to +70c

Storage Temperature Range —40c to
+85¢

Electrical Characteristic Description
Frequency Range 900-928 MHz
Gain

Front-to—Back Ratio

3 dB Horizontal Beamwidth

3 dB Vertical Beamwidth

Voltage Standing Wave Ratio
(VSWR)

Maximum Power Input

Dual Directional Panel Antenna Array
Highly efficient directional panel
antenna provides maximum
performance with compact housing
High—-Performance Antenna

Arrays

The Matrics dual directional

panel antenna (Model # TBD) is

a dual directional/dual

polarization panel antenna

array. It is designed to cover
900 MHz ISM frequencies with a
VSWR of less than 1.5:1.

The dual directional panel
antenna features UL94-V0
plastic and PC board providing
UL''s highest flame retardant
rating allowing maximum
placement flexibility. This
standard meets the most
stringent building fire rating
codes.

The Antenna for High—Capacity,
High Throughput Environments

The dual directional panel antenna
also features an attractive low
profile housing that blends well with
indoor and outdoor environments
where aesthetic considerations are
important.

Each low profile panel antenna is
mounted on an adjustable diversity
bracket. Diversity mounting

brackets allow installation to masts
of up to 4.0 inches in diameter or
to

flat surfaces with elevation
adjustment of +/-30 degrees.
Azimuth adjustment is accomplished
by rotation around the mast (no
adjustment for wall mount.)

High—Performance Area Antenna
Mount around doorways and dock
doors for high throughput tracking
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High—Performance Antenna
Arrays

Matrics general purpose
antennas (Model: ANT-GP-HP)
are fully packaged, high
performance, rectangular
antenna arrays:

28.25"" long x
12.5"" wide x
1.5”" thick.

They meet standard technical
requirements necessary to start
any RFID project, and come
ready for implementation with
Matrics’' Readers —— Stationary
Reader SR-400 and Advanced
Reader AR-400.

The Antenna for High—Capacity,
High Throughput Environments
Matrics general purpose antennas
are intended for long range and
large area Matrics RFID tag reading.
Optimized to perform in a variety of
industrial and retail environments,
they can easily be mounted indoors
on ceilings and walls to create read
zones around shelves, doorways
and

dock doors.

Matrics general purpose antennas
are solid state devices that contain
no moving parts or mechanical
switches. After installation, there is
no configuration necessary to
become operational.

Matrics UHF RFID Tag Family
Cost-Effective Accuracy &
Performance

Matrics designs, manufactures and
provides for a full suite of RFID
tags for any

application. Matrics tags produce
exceptionally high application
performance

through advanced, patented design
and stringent manufacturing.

The Matrics UHF RFID Tag Family
Matrics’' tags are thin, flexible
labels with RFID inlays that can be
attached to

containers, pallets, boxes and more
to create real-time visibility for
tracking

objects as they travel through a
supply chain.

Matrics EPC Class 0 Read-Only
Tags

Matrics™ Read-Only tags are
programmed early in the
manufacturing

process providing an extremely
secure

and tamperproof tag. Not every
application needs to have
field—writing

capabilities, now or in the future. In
fact, Class O, Read-Only tags
provide
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1;or the lowest cost of deployment
or

meeting the existing mandates for
compliance. The products come
preprogrammed with customer
supplied EPC

codes for simplify the backend
middleware infrastructure by
minimizing the

middleware complexity associated
with field—writing.

Matrics Read—Only features:

Full duplex protocol for faster data

collection;

Better application performance;
Global Protocol;

1000 tags per second read rate;
Long read range (up to 25 ft.);
Larger memory (96 bits + 16 bits
CRC);

Available with single or dual
antennas);

Variety of tag form factors;

And “"collision free”" protocol for
faster data collection.
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