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48309319 : MAJOR : INFORMATION TECHNOLOGY
KEY WORDS : AUTOMATIC CIRCULATION SYSTEM/RFID/AUTOMATIC LIBRARY

WACHIRAPORN  RIDCHAM : PROTOTYPE DEVELOPMENT OF AUTOMATIC
CIRCULATION SYSTEM USING RFID : A CASE STUDY OF CENTRAL LIBRARY SOUTH - EAST
ASIA UNIVERSITY. INDEPENDENT STUDY ADVISOR : ASST. PROF. PANJAI TANTASANAWONG,
Ph.D. 110 pp.

The objective of this research was to study the feasibility of deployment RFID
Technology in Library applications at South-East Asia University central library including
circulation, checking and tracking systems. Finally, the developed applications ware evaluated.

Steps of development in this research started with studying of existing systems.
The next step was automatic loan systems development and media checking, which used
Microsoft Visual Basic 6.0 in cooperation with Crystal Report 9. Microsoft SQL Server 2005
was a database management. Data analysis was conducted by checking the input values of
the system, results processing and correction. The cost effectiveness of the system was
analyzed.

System evaluations were classified into 3 subsystems including: 1) automatic
circulation systems which evaluated the satisfaction of university administrators and library
users, operation time, and operating error analysis; 2) automatic checking verification at the
exit aisle which are covering verified correctness and validity, and operation time; and 3)
checking verification of media and books at shelves and stacks which were searching time
and scope of media and book searching. The research results revealed that:

1. Financial investment was 1,971,000 baht and staff monthly payment was
125,390.63 baht. It indicated that the development by using RFID technology will has the
return on investment by 15.71 months.

2. Results obtained from automatic circulation system analysis showed that the
satisfaction of the university administrators was averagely 4.42, representing system
development at a good level, and satisfaction of library users was averagely 4.46,
representing system development at a good level. Operation time evaluation indicated that
the developed systems consumed the operating time by 6.44 hours a day. Error analysis of
the circulation systems exhibited the reduction of errors by 100%

3. Analysis from automatic checking verification revealed the performance of book
checking system can detect 80% of total book checking. The developed systems reduced
operating time by 86.79%, and less time taken than the existing system by 2.89 hours a day.

4. Evaluation on media checking verification in case of misplaced media. The
proposed process reduce the searching area to 7/8% of the original process (area, number of
stacks and media showed) and operation time is reduced to 93.49% of the original process.
The most media searching time was 4.69 hours.

Department of Computing Graduate School, Silpakorn University Academic Year 2009
Student's signature ...........ccccooiiiiini e
Independent Study Advisor's signature ............ccccceeiiiiiiiiiiieenn.
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gilnsal AaANTR 5107 (U1N)
READER : SL500D Frequency : 13.56 MHz 2,500
Protocol 1SO14443A, 1SO14443B ISO15693
Interface RS232/USB
Temperature -20°C —+50°C
Dimension 110 x 80 x 26 mm
Weight 100 g
System Windows 98 2000 XP NT ME Vista
TAGS : Cards Tag Frequency : 13.56 MHz, 125 KHz 50
! Protocol ISO 15693, 1SO14443 A/C
G _\/“Jf EEPROM Size 1024 Byte ~ Material PVC (10,0001
h Temperature -20°C —+50°C il
20 UN)
Dimension 85.6 % 54 x 0.86 mm
TAGS : Labels Tag Frequency : 13.56 MHz 40
Protocol ISO 15693, 1SO14443
4 Chipset Ultralight, Mifare 1k, I.CODE SLI (10;000 Ty
Material Aluminous antenna + Self-adhersive Tl
Temperature -10°C —+50°C 102
Dimension 45 x 28 mm
TAGS : EM4100 Tag Frequency : 13.56 MHz 40
@ Protocol ISO 15693, 1SO14443
Chipset Ultralight, Mifare 1k, I.CODE SLI (10;000 u
Material Aluminous antenna + Self-adhersive W)
Temperature -20°C —+50°C 10
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4 va
91n3al AUANUA 3101 (UIN)

READER : PDA-based | HF(High Frequency) 13.56MHz or 28,000
Handheld RFID Reader | LF(Low Frequency) 125 KHz
RB10 Reading Range 3 ~7 cm
Power Consumption 200mA

2 USB Interface (Primary Master / Secondary Slave)

RS232 Serial Port, Slots 1 TF Slot
Dimension 113 x 70 x 23 mm
Weight 165 g

WiFi 802.11b/g, Blutooth 2.0

Handheld RFID Reader | Built-in WiFi1 27,000
Bluetooth GSM/GPRS

Optionally Integrated 1D or 2D Barcode Scanners

Modulized

Design: Replaceable Scan Housings and Keypads
RFID External Module GPS External Module
Operational

Temperature -100C — +500C

Security Gates Reader | HF(High Frequency) 13.56MHz or 60,000
Protocol ISO15693 with high identification rate of
30-50 pcs/sec.

red signal lamps for indicating reading of tag

optional 2D antenna supporting 2D tag operation
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1. AMANUAVIUATANIINNIIA ISO 15693
% 19 @ ' A 1 A A v W J
1.1 ﬂTii‘U?N"ll’é]yjﬁl!ﬁ$WﬁNﬂu%’Jﬂﬁ%ﬁﬁNlﬂ‘iﬁN@WHﬁi@!fUEIL! AUUATHNITN

O { v @ 1o & 4
M5 adluuuu 1§ duda (Contactless) Miduiudoalduuamos
1 1 4 [ % o I'd 4 a A
12 52eSHINTENIUATOD/IVOY  HUTATANISNMTADY 6 IHUANIAT (WY

szaznaldng 1.5 was (dagerne)

1.3 H19uNANuDeIU 13.56 MHz
[ 1 ] 9 < = a a " A =\ .
1.4 803 MIawudoyaIsIgIgada 53 A lalinaeIui (53 kbit/s)
dqsﬁ'amqq é”mmﬂﬁﬂmiﬁﬁaymmu

u

Y @
1.5 ﬁﬂ’liﬁijgﬂﬁﬂﬂﬂ'ﬂmgﬂg’]ﬂ\j"u’ﬂ\iﬂ’liiﬂ

16 Bit CRC
= o % 9

1.6 Tszuumsilestumssuiuvesdoya

1.7 3945UMINNULUY Application Family Identifier (AFD) 1991 1d1wn Mult

. . ' | o < ] ' < A w0 Y K 9
Application Tasmsutiasnieanuiteonduuasn Lmazuaaﬂmwawmiumimmwaya

=< 9 o ~ 1Y) 2
melu Jeasalsins lu@erduvate o a1 ld
Tumswannszoy gimnszuuldinsausnmsa 1-CODE SLI Smart Label IC

1 3 v I 9 =\ ] o & 4
qu SL2 ICS20 !ﬂu@]?kﬂﬂﬂ]@yjﬁ Tﬂﬂuﬁuqﬂﬂ’JTNﬂTlﬂullﬂﬂ EEPROM U9 1,024 uh_]ﬁ uae
] ] ° ] ég < 1 <] 1 <
NITHUINUIIANUINVCLUNDDNTNYIUA 32 Uaon Tﬂﬂ!l@]azﬂa@ﬂ’ﬂgllﬂﬂﬂaﬂlﬂu 4 ll‘llﬁ
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aunsoutaneanuieeniiluusazia

Y 2
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NN 35 Tasausnnsa 1-CODE SLI I1SO 15693



&3

Analogue RF Interface Digital Control EEPROM

Anticollision

Read/\Write
Control

Access
Control

EEPROM Interface
Control

ISO/EC 15693

RF Interface
Control Sequencer
Charge Pump

AN 36 Block Description 1138115 NANSA I-CODE SLI ISO 15693

Y H
91N Block Description jUuuumssaassiiuivestinsaninnsa 10O 15693

Y9q ¥ < ' = A 9 o ' Y 9 v o J
wugaaigldnuiun  awnsadisunsesmdeyadwmiialaldathaneludninsanin

S 1T o ]

s s 4 o ' < o < ' <
N13A ﬂﬁﬁﬂzﬁ\uﬂ@‘lé}'ﬂﬂﬂ'ﬁllﬂ gl'lllﬂu\iﬂ'ﬁlﬂﬂ"ﬁ}@y’aﬂﬂwuﬂ 32 Uaan Iﬂml@]ﬁgﬂﬁ'ﬂﬂﬂg

[ I d a J Ay A A 3 9 9}3 Z (=] A 1w
sgosenly 4 vhJGl ﬂﬂmJuwu%wmmmmmeyja"lﬂmwm ML UaenNn 0-27 NNy

J
28x4 =112 lud



Block 4
Block -3
Block 2
Block -1
Block 0
Block 1
Block 2
Block 3
Block 4
Block 5
Block 6
Block 7
Block 8
Block 9
Block 10
Block 11
Block 12
Block 13
Block 14
Block 15
Block 16
Block 17
Block 18
Block 19
Block 20
Block 21
Block 22
Block 23
Block 24
Block 25
Block 26
Block 27

7NN 37 Memory Organization ISO 15693

Byte 0 Byte 1 Byte 2 Byte 3
D0 LD 1 LD 2 D3
UID 4 D& LD G D7
DSFID Lock DSFID AFI Lock AFI
Lock Lock Lock Lock

o e B B 0 B e e e oo B e (o e 0 B e B o i I (e s e B e e e

o e B B 0 B e e e oo B e (o e 0 B e B o i I (e s e B e e e

o I = S o R o e o S o I e oo e I I o o (oo B o (e I o I e e

o I = S o R o e o S o I e oo e I I o o (oo B o (e I o I e e

2. sUspumdslumsfaee RFID Module
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Unigue Identifier {Jawer bytas)
Unigue Identifier (higher bytes)
DSFID, Lock, AFI, Lock

Write Access Conditions
User Data

User Data

9 o 9 J 1 9 2 Ay . [ o A A
gieunlygilnsallumserudeyatlugvieo Stronglink g1 SL500D 1114NANND

] I'd rfd' Y a 1 [ [ d‘ 1 ] A
611 13.56 MHz  sonisnlslumsanaeiunuiniods1ugu SL500D Ao SDK Software 11

miAaRenuABNNINS annsaiFouae’ld 2 nuuAenesa USB Auwesa RS232 A

v A ' P a s o o A
igﬂﬂisﬁﬂTﬁLGﬂ@Nﬁ@LLU‘UW@iﬁ USB Iﬂﬂlllli/\laﬂaﬂsh‘lﬂ1§fﬂﬂﬂ1§ﬂ@
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9 a 1 = 9
MasterRD.dIl lslumsaaaeuazorueutoya
MasterCom.dll ¥ lumsiendenieTeudoya
4 1 ] 4
UsbDriver MIFOUADHIUNDS O USB
I v 1 A a (Y A [ 9
RFHELP.chm Wudrmemaelumsaadenumnieseudoya

To USE Interface

SL500 Reader

A A - a o 4
NINN 38 E‘]JLL‘]J‘]Jﬂ"Ii!“D"ﬂiJ@@ﬂUﬂ@NW’JL@]@ﬁT@ﬂW@iﬂ USB

d o {0
3. Wanvumslynunsuiluunsau laun
. . s . V& )
3.1 Function: Get DLL Version W4n¥u11n15@539@01 DIl version 211311705 %U
4 A 4 [ [ [ @ 4 [ 4 { I~ o
la ieastadounmaulifveuniose1u Nawnsolnuswiuniesgudu q iunesdu
= w
1RYINU
Prototype:  int WINAPI lib_ver (unsigned int *pVer)
Parameter: pVer: [OUT]DLL version
Return:  return O if successful
. o 9 o v A A [ A [ Y
3.2 Function : Connect WanFUlFdmsUAAABADATNUIATHIOIY ANADINTT
do A Y s A Yo 1 o Y o 9
YosilendFuaodvsszyrmemunosaits 1A boud rate  Tumswannszuy Awmu 1@
4 { { a [ [ 4 U o
wonldwosan 6 (@msanlasundladld) 1ag boud rate TumsnadenuAIoe U Mviuall
11101 9600
Prototype:  int WINAPI tf init_com (int port, long baud)

Parameter: port: [IN] serial port number
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baud: [IN] communication baud rate, 4800~115200 bps
Return:  return O if successful
33 Function : Disconnect flafdulumsenidinnsiaaesy REID Wumsgams
\Foudesz1I1a RFID fiugnsaineufiunes
Prototyp:  int WINAPI rf ClosePort()
Return:  return O if successful
34 Function : Get Device Type Handul¥dmsuiSonguila Juvesginssinaz
Swazideadu o vesgUnsal
Prototype:  int WINAPI rf_get model (unsigned short icdev,
unsigned char *pVersion,
unsigned char *pLen)
Parameter: icdev: [IN] Device ID
pVersion: [OUT] return information
pLen: [OUT] the length of the return information
Return:  return O if successful
3.5 Function : Read Device ID #4f%1d1135141 Number Y84 ID Driver Qﬂﬂi al
e ¥ dar1u04 ID Device voagunsal i iuilardulFnuousen g
Prototype:  int WINAPI tf get device number (unsigned short *pIcdev)
Parameter: plcdev: [OUT] return to Device ID
Return:  return O if successful
3.6 Function : Manage LED flaraulddmsnimuadizudy vealviuaamy
g1lnsal RFID
Prototype:  int WINAPI rf_light (unsigned short icdev, unsigned char color)
Parameter: icdev: [IN] Device ID
color: [IN] 0= off
1 =red
2 = green
3 =yellow

Return: return O if successful
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3.7 Function : Beep fdul¥dmSuimuadoudouvesginsal RFID
Prototype:  int WINAPI rf beep (unsigned short icdev, unsigned char msec)
Parameter: icdev: [IN] Device ID
msec: [IN] beep times unit 10 MSEL

Return: return O if successful
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