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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. 
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 3  SHELF_BOOK  (T1) 

Description : /

No. Field Name Description Type Width Key

1. shelf_book_id  Char 4 PK 

2. shelf_book_desc            VarChar 255  

3. floor_Id                       Char 2 PK 

 4  CHECK_SHELF  (T2) 

Description : /

No. Field Name Description Type Width Key

1. barcode_no         ( ) Char 8 PK 

2. shelf_book_id  Char 4 PK 

3. check_date     Date/Time - PK 

 5  BOOK_NO_CHECKOUT  (T3) 

Description : /

No. Field Name Description Type Width Key

1. barcode_no         ( ) Char 8 PK 

2. check_date_out  Date/Time - PK 

 6  CHECK_UID  (T4) 

Description : 

No. Field Name Description Type Width Key

1. uid_no  UID  Char 16 PK 

2. barcode_no         ( ) Char 8  

3. other  UID  Char 16  
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 7  CHECK_PASS  (T5) 
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No. Field Name Description Type Width Key

1. barcode_no         ( ) Char 8 PK 

2. date_pass  Date/Time - PK 

3. floor_sec  Char 2  
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2.2

 Reader 

2.3

3.

3.1

 5 

3.2

4.

 RFID  

Reader -  2  × 2,500 = 5,000 

Reader  = 28,000 

Reader  1  = 60,000 

Reader  8  × 6,000 = 48,000 

Tag  150,000  × 10  = 1,500,000 

 4  × 25,000 = 100,000 

 = 20,000 

 (UPS)  = 10,000 
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 Access Point 

 Reader  Handheld 

5.

/  150,000  ( )

 RFID  1,971,000 

 8  2550

 ( )

1. Computer architecture : complexity and correctness / Silvia M. 

Mueller, Wolfgang J. Paul 

2,500.00

2. Foundation Engineering : Design and Construction in Tropical 

Soils / Edited by Bujang B. K.

4,950.00

3. Power System Analysis / Hadi Saadat 515.00 

4. Fundamentals of Operations Management / Mark M. Davis, 

Nicholas J. Aquilano and Richard B. Chase 

950.00

 8,915.00 

5.1

 2550 ( )

 4  8,915 

 8,915  1  8,915  × 12  = 
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106,980

RFID

5.2

 5 -

 4  1  1 

 -  -

      8.30 – 16.30 . (  15,000 /30 )   =   500

      17.00 – 20.30 . (500/8) × (3.5 ×1.5 )   =   328.13

      1  (500+328.13)   =  828.13

 -  

      8.30 – 16.30 . (  15,000 /30 )  =   500

      17.00 – 19.00 . (500/8)×2 ×3 )   =   375

       (500+375)   =   875

 -  

     -  (25 ×828.13 )  =  20,703.13 

      (5 ×875 )  =  4,375

      1   20,703.13+4,375  =   25,078.13

      5  25,078.13×5  = 125,390.63

 125,390.63 

 RFID 1,971,000 

(1,971,000/125,390.63) = 15.71 

 RFID 

 125,390.63 

 15.71 
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 10 -  RFID 

(5) (4) (3)

(2) (1)

1.

-

2×5 1×4    14/3=4.67 

2. 2×5 1×4    14/3=4.67 

3. 2×5 1×4    14/3=4.67 

4. 1×5 2×4    13/3=4.33 

5.

 Tag 

3×5     15/3=5.00 

6. 3×5     15/3=5.00 

7.  RFID 3×5     15/3=5.00 

8.  RFID 

-

 3×4    12/3=4.00 

9.  Reader/Tag  2×4 1×3   11/3=3.67 

10.  1×4 2×3   10/3=3.33 

11. 1×5 2×4    13/3=4.33 

    =    146
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  4.42

 = 4.42  3.50 – 4.49

4.67 4.67 4.67

4.33

5.00 5.00 5.00

4.00

3.67

3.33

4.33

3.00

3.50

4.00

4.50

5.00

5.50

1 2 3 4 5 6 7 8 9 10 11

1. -
2.
3.
4.
5.  Tag
6.
7.  RFID 
8.  RFID -
9.  Reader/Tag 

10.
11.

 28 

 3  = 4.42 

 RFID ( - )

 RFID 

 10 

/ /
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300

/

 11 

/

/

 11 -

 RFID 

(5) (4) (3)

(2) (1)

1.  9×5 8×4    77/17=4.53 

2. 5×5 12×4    73/17=4.29 

3. 7×5 9×4 1×3   74/17=4.35 

4. 8×5 9×4    76/17=4.47 

5. 6×5 11×4    74/17=4.35 

6. 14×5 3×4    82/17=4.82 

7. 10×5 7×4    78/17=4.59 

8.  4×5 13×4    72/17=4.24 
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    =    606

  4.46 

 = 4.46  3.50 – 4.49

4.53

4.29 4.35
4.47

4.35

4.82

4.59

4.24

3.00

4.00

5.00

1 2 3 4 5 6 7 8

1.
2.
3.
4.
5.
6.
7.
8.

 29 

 17  (  10 

 7 )  = 4.46 

 RFID ( - )

 User Interface 
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 RFID 

 ( )

4.42

4.46

4.4

4.41

4.42

4.43

4.44

4.45

4.46

4.47

 30 

6.1.2

/ /

/

/

- /

/   (
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) /

/  3 

 35 

 31 /

-

 4  418 

 418 ×35   = 14,630  8.13 

 RFID 

/

/  3  8 

 418 

×8  = 3,344  3.72 

 418 

 8.13–3.72 = 4.41 
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/

8.13

3.72

0.00

1.00

2.00

3.00

4.00

5.00

6.00

7.00

8.00

9.00
 (

)

 32 /

/

/

/

/

 7 

 4  730 

 730 ×7  = 5,110  2.84 

 RFID /

/

/  1 

 2 

 730

×2  = 1,460  0.81 
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 730 

 2.84 – 0.81 =  

2.03

/

2.84

0.81

0.00

0.50

1.00

1.50

2.00

2.50

3.00

 (
)

 33 /

-  8.13 

+ 2.84 = 10.97 -  RFID -

 3.72 + 0.81 = 4.53 -

RFID  10.97 – 4.53 =  6.44 

 58.71% 
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( ) ( )

 % 

8.13 2.84 10.97 3.72 0.81 4.53 6.44 58.71 

6.1.3

/

/

/

/

/

 5 /

/

/

/  1 

/ /

/  3  27 

 405  (135 /  1 )

/

 405 

 100%  

/
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-  100% 

 13 

  51329035

/

A093669  : JQ1242 253  2547 28 . . 53 7 . . 53 135 

A078852 : JQ1740 449  2541 28 . . 53 7 . . 53 135 

A090510 ...  14 JC 423 686  2548 28 . . 53 7 . . 53 135 

6.2

 10   (

)

/

/  10  40  (  4 )

/  8  2 

/

 80%
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 14 /

/

 A0000024 Mobile 1000 Mile 

 A0000020 14  SMEs 

 A0000022 

 A0000009  RFID 

 A0000023 30 

 A0000003 

 AD000001 

 A0000012 

 A0000016 5 

 A0000007 Google 

/

 100% 

/  10 

( /

/ ) 10  6 

/

 2550  8,915 /
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 80%  

 400 

 30 

 (400 ×30 =12,000 ) 3.33 

 (400×4 =1,600 ) 0.44 

 (3.33-0.44 ) 2.89 

 15

 ( )  ( )
( ) (  %) 

3.33 0.44 2.89 86.79 

6.3 /

/

/

/

6.3.1 /

/

/ / /

 10 

/  10 /

 10  10 

 1.30 

/



68

/ /
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 15 /

/ /

 A0000024 QC235 152  2541 Mobile 1000 Mile 

 A0000020 HD30.25 231  2546 14  SMEs 

 A0000022 HG4515 962  2546 

 A0000009 QA76.73.B3 526  2549  RFID 

 A0000023 HD69.B7 945  2550 30 

 A0000003 HA43.22 222  2548 

 AD000001 Q87.34 787  2550 

 A0000012 JQ1740 449  2541 

 A0000016 QA76.76.U84 596  2546 5 

 A0000007 ZA4230 299  2549 Google 

6.3.2 /

/

/ /

/

/  3-5 

/  4  8,000 

/  450 /

300

 RFID /

/
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/

 I  

 4  2 

 8  1  8 

 1,000 

 (450 /8)  56.25 

 34 /

/

 (5 56.25 ) 281.25  (4.69 ) /

/

4.69  3-5 

/

 93.49% 

/

/

/
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 17 /

 RFID 

/

8,000  1,000  1 8

450  (150,000 ) 56.25  (16,875 )  1 8

3-5  4.69  93.49% 

/

/

 4.69 

 1 
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 5 

 RFID 

-

1.

1.1 -  RFID 

 1,971,000  4 

-  1 

  125,390.63  15.71 

/  2550   8,915 

/

1.2 -  3 

 1.2.1  3 

 2  17 

 7  10 

 4.42   (

3.50-4.49)  4.46  (

 3.50-4.49) 

1.2.2 /

 4  8.13 /

 4.41 /  4 

71
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 2.84 /  2.03 

1.2.3  RFID 

 100%  /

 405 

1.3  2 

/

1.3.1 /

/  80%

1.3.2

 0.44  2.89 

1.4 /  2 /

/
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 100% /  1.30 

/

1.4.2 /
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RFID 

-

 (

/ )

-

-  1 

 80%  

 2.89 

/

/ /

 RFID 

/  4.69 

1,000  56.25 /

 16,875 /  3-5 

 8,000  450 /

 150,000 

 UID  

 RFID 
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3.

3.1

3.2  RFID 

4.

 RFID 

4.1  60,000 

 RFID 

4.2 /

 RFID 

/

4.3  Stock 

- -

4.4  RFID 

/ / /

 15,371,000 

 Reader -  2  × 2,500 = 5,000 

 Reader  = 28,000 

 Reader  1  = 60,000 

 Reader  8  × 6,000 = 48,000 

 Reader  450  × 25,000 = 11,250,000 

 Reader  80  × 25,000 = 2,000,000 
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 Tag  150,000  × 10  = 1,500,000 

 1   = 250,000 

 = 20,000 

 (UPS)  = 10,000 

 =         200,000

 =    15,371,000

/

/

 RFID  15,371,000 
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. RFID [ ].  11  2551.  :

http://www. student.chula.ac.th/~49801110/RFID.pdf

. -  [ ].  30 
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t-3893.html
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RFID/A_ReflexRFID.pdf
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, 2550. 
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77

.  RFID. [ ].  6  2551.  : 

http://www.tnsystems.co.th/Information/inform_rfid.html
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http://www.rfidthailand.com/?q=node/22



78



79

 RFID 



80

 18  RFID  ( )

 ( )

READER : SL500D Frequency : 13.56 MHz 

Protocol  ISO14443A,  ISO14443B  ISO15693 

Interface  RS232/USB 

Temperature -20
o
C  – +50

o
C

Dimension  110 × 80 × 26 mm 

Weight  100 g 

System  Windows 98 2000 XP NT ME Vista 

2,500

TAGS : Cards Tag Frequency : 13.56 MHz, 125 KHz 

Protocol ISO 15693, ISO14443 A/C 

EEPROM Size 1024 Byte        Material PVC

Temperature -20
o
C  – +50

o
C

Dimension  85.6 × 54 × 0.86 mm 

50

(10,000

20 )

TAGS : Labels Tag Frequency : 13.56 MHz 

Protocol ISO 15693, ISO14443

Chipset Ultralight, Mifare 1k,  I.CODE SLI 

Material Aluminous antenna + Self-adhersive 

Temperature -10
o
C – +50

o
C

Dimension  45 × 28 mm 

40

(10,000

10 )

TAGS : EM4100 Tag Frequency : 13.56 MHz 

Protocol ISO 15693, ISO14443

Chipset Ultralight, Mifare 1k,  I.CODE SLI 

Material Aluminous antenna + Self-adhersive 

Temperature -20
o
C – +50

o
C

40

(10,000

10 )
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 19  RFID  ( )

 ( )

READER : PDA-based 

Handheld RFID Reader 

RB10

HF(High Frequency) 13.56MHz or

LF(Low Frequency) 125 KHz 

Reading Range 3 ~ 7 cm

Power Consumption 200mA 

2 USB Interface (Primary Master / Secondary Slave) 

RS232 Serial Port,     Slots 1 TF Slot 

Dimension  113 × 70 × 23 mm 

Weight  165 g 

WiFi  802.11b/g,     Blutooth 2.0 

28,000

Handheld RFID Reader Built-in WiFi

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 -10oC – +50oC 

27,000

Security Gates Reader HF(High Frequency) 13.56MHz or 

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 

60,000
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1.  ISO 15693 

1.1

 (Contactless) 

1.2 /  6  (

 1.5  ( )

1.3  13.56 MHz

1.4  53  (53 kbit/s) 

1.5

16 Bit CRC 

1.6

1.7  Application Family Identifier (AFI)  Multi 

Application

 I-CODE SLI Smart Label IC  

 SL2 ICS20  EEPROM  1,024 

 32  4 

 10  100,000 

 35   I-CODE SLI  ISO 15693 
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 36 Block Description  I-CODE SLI ISO 15693 

 Block Description  ISO 15693 

 32 

 4   0–27  

28×4 = 112 
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 37 Memory Organization  ISO 15693 

2.  RFID Module

 Stronglink  SL500D 

 13.56 MHz    SL500D  SDK Software  

 2  USB  RS232  

 USB
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MasterRD.dll

MasterCom.dll

UsbDriver  USB 

RFHELP.chm

 38  USB 

3.

3.1 Function: Get DLL Version   Dll version 

 Prototype  int WINAPI lib_ver (unsigned int *pVer)

 Parameter  pVer  [OUT] DLL version

 Return  return 0 if successful 

3.2 Function : Connect  

 boud rate  

 6 ( )  boud rate 

 9600

 Prototype  int WINAPI rf_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 0 if successful 

3.3 Function : Disconnect  RFID 

 RFID 

 Prototyp  int WINAPI rf_ClosePort()  

 Return  return 0 if successful 

3.4 Function : Get Device Type 

 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 0 if successful 

3.5 Function : Read Device ID   Number  ID Driver 

 ID Device 

 Prototype  int WINAPI rf_get_device_number (unsigned short *pIcdev)

 Parameter  pIcdev  [OUT] return to Device ID  

 Return  return 0 if successful 

3.6 Function : Manage LED 

 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 0 if successful 
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3.7 Function : Beep   RFID 

 Prototype  int WINAPI rf_beep (unsigned short icdev, unsigned char msec)

 Parameter  icdev  [IN] Device ID  

 msec  [IN] beep time unit 10 MSEL

 Return  return 0 if successful 
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/

 RFID 

 Microsoft Visual Basic 6.0  Microsoft 

SQL Server 2005 -

/ /

 39 
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1.

 - 

 - 

 - 

 - /  Tag RFID 

 -  Tag RFID 

 - /

2.

 - 

 - 

 - -

 - 

 - 

 - 

3.

 - 

 - /

 - 

 - 

 - 

 - 

 - -

 - 

 - Read RFID 

 - Write RFID 

4.

 - 

 - 

 - 
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 - 

 - 

 - /

 - /

 - /

 - /  1 

 - 

5.

1.

 RFID 

/  ( ) /

 ( / )

 40 
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 41 /

 42 

 42 

/

 43 
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2.

 44  /

 ( )

 44 /
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 39 

/

 45

3. -

 46 -
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-  log in 

-

-

 “ ”

 47
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4. /

/

 “ ” /

 49  

/

  “ ”

 50 /

/

/

 49-50 
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 49 /  ( )

 50 /  ( )

/

/

/

/

/

 52 

 Microsoft Word  Microsoft Excel 
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 51 /

 52 /
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 53 /

5. /

/

/

/

/

/
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 54 /

/

/
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 55 /

 56 /
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-

 57
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/

 60
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 61 /

6.

/

/

/

/  Tag RFID 

/ / /

 62 /  Tag RFID 

/

 Tag RFID 
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 63  Tag RFID 

7. /

/

/ /

/

 A0000022   B4  A3   A4  

/  A4 

 64 /
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/  4  1  8 

 65 /
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-  RFID
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2.       

3.       
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6.        
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8.  RFID -       

9.  Reader/Tag       

10.        

11.       
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-  RFID
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1.        

2.       
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