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A method for automatic EPC code conversion based on ontology methodology
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ABSTRACT

ALE-complient RFID middleware system receives EPC code data from reader devices and converts the data into URN format data
internally. After filtering and grouping, the system sends the resulting URN code to application and(or} users. Meanwhile, not only the types of
EPC code are very diverse, but also another new kinds of EPC code can be emerged in the future. Therefore, a method to process all kinds of
EPC code effectively is required by RFID middleware. In this paper, a method to process various kinds of EPC code acquired from RFID
reader devices in ALE-complient RFID middleware is proposed. Especially, we propose an approach using ontology technology to process not
only existing EPC code but also newly defined code in the future. That is, we build an ontology of conversion rules for each EPC data type to
effectively convert EPC data into URL format data. In this case, we can easily extend RFID middleware to process a new EPC code data by
adding a conversion rule ontology for the code.
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1% 102 EPC Z 21 Genl ¢} E % SGTIN-64 =

a1y 79 REES 01%6}@1 WE AP 4ol

T}, SGTIN-64 & 4 o] u}z} 139 8000000040010000
olgH= "lolH & A& A% ol rﬂOlEH o Anzy
B ¥ 19 Fragment 3 2. & 3% 38}9 StartLocation¥} End
Location &< dobith 18] 3 1 ghell ¢Jdke] o] 7l o
o|E1 Z W7 H 8L Hlo|E| & °] &3] um:epc:tag:sgtin
-64:0.0.32.655360] 2+ H 4 URN I =& A4 3t

=
=

2007-11-14 16:46:02,953 INFO - s=======:z= 2E2X|5 OIBE DEBE X
2007-11-14 16:48:02,953 INFO - Input CodeType = EPC

2007-11-14 16:48:02,953 INFO - Input CodeHeader = 10000000
2007-11-14 16:46:02,953 INFO - Input PartitionValue = O

2007-11-14 16:48:03,015 INFO - Code Name = SGTING64

2007-11-14 16:46:03,015 INFO - YIDE B2 = @p

2007-11-14 16:46:03,031 INFO - BE S = 10060600

2007-11-14 16:48:03,031 INFO -
2007-11-14 16:48:03,031 INFO - BE URN = urn:epc:tag:sgrin-64:

2007-11-14 16:48:03,031 INFO - BE M = Gena

2007-11-14 16:48:03,031 INFO - BIC) W= = 4

2007-11-14 16:46:03,031 INFO - HIE|M W4 = o

2007-11-14 16:46:03,031 INFO - HE HI2OR} =

2007-11-14 16:48:03,031 INFO - FragmentName = Filter

2007-11-14 16:48:03,046 INFO - StartLocation = 2

2007-11-14 16:48:03,046 INFO - EndLocation = §

2007-11-14 16:48:03,046 INFO ~ FragmentName = Company Prefix

2007-11-14 16:48:03,046 INFO - Startlocation = §

2007-11-14 16:46:03,046 INFO - Endlocacion ~ 18

2007-11-14 16:48:03,062 INFO - FragmentName = Item Reference

2007-11-14 16:48:03,062 INFO - StartLocation = 19

2007-11-13 16:48:03,062 INFO - EndLocation = 39

2007-11-14 16:48:03,062 INFO - FragmentName = Serial Number

2007-11-14 16:48:03,062 INFO - Starclocation = 39

2007-11-14 16:438:03,062 INFO - EndLocation = 64

2007-11-14 16:48:03,062 INFO - RFID TAG DATA = 8000000040016000

2007-11-14 16:48:03,062 INFO - [ 641 mcluunﬁoouonnouuDDUOUODBUDDDBUDDDI
2007-11-14 16:48:03,062 INFO - urn:epc:tag:sgti .0.32.65536
2007-11-14 16:48:03,078 INFO - = 2E2XE DIRﬂiCES{‘ BE ===

T2 10. SGTIN-64 2= vt Ay A
Fig 10. The result of code conversion for SGTIN-64 code

2007-11-14 1 INFO - =smmmm=mn= 2E2FIE 0IBE BIRY A|E! mmmmwnoxas
2007-11-14 16: INFO - Input CodeType = EPC

2007-11-14 1 INFO - Input CodeHeader = 00110000

2007-11-14 1 INFO - Input ParcitionValue = O

2007-11-14 1 INFO - Code Newe = SGTIN9G

2007-11-14 1 wro - A FR = 30

2007-11-14 1 INFO - ZE IS = 00110000

2007-11-14 1 INFO - BE 37| = 96

2007-11-14 16: INFO - TS URN = urn:epo:tag:sgein-96:

2007-11-14 1 INFO - RE ""b‘i = Gen2

2007-11-14 16: INFO - BiC 2= 5

2007-11-14 1 INFO - WIS W - 7

2007-11-14 16: mro - AC BHEGR) -

2007-11-14 1 INFO - pa::;cmn\/axue -c

2007-11-14 161 INFO - FirscBit = 40

2007-11-14 1 INFO - SecondBit = 4

2007-11-14 1 INFO - FragmentName = Filter

2007-11-14 1 INFO - StartLocation = 8

2007-11-14 1 INFO - Endlaocation = 11

2007-11-14 1 INFO - FragmentNeme = Partition

2007-11-14 1 INFO - StartlLocation = 11

2007-11-14 16: INFO - EndLocation = 14

2007-11-14 1 INFG - FragmentName = Company Prefix

2007-11-14 163 INFO - StartLocation = 14

2007-11-14 1 INFO - EndLocation = 54

2007-11-14 1 INFO - FragmencNeme = Item Reference

2007-11-14 1 INFO - StertlLocation = 54

2007-11-14 1 INFO - EndLocation = 58

2007-11-14 16: INFO - FragmentName = Serial Number

2007-11-14 1 INFO - StartLocation = 58

2007-11-14 16:51:47,140 INFO - EndLocation = 96

2007-11-14 1 7,140 INFO - RFID TAG DATA = 300000001200000040010000
2007-11-14 163 - BIN = [ 96 ] 0011000000000000000000000005000000010C
2007-11-14 1 - URN = urniepe:tag:sgtin-9 294912 .0. 10738073 60
2007-11-14 16:51:47,140 INFO - mmmnn ZEZAIE 0IBE DEYIE B2 ==womnn

== Wa Ny 2

a3 11. SGTIN-96 4
Fig 11. The result of code conversion for SGTIN-96 code
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Table 3. Experimental results of code conversion
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272 JA st

1% 14% EPC Classl Gen29] = Z SGTIN-198 2
SE v o A3 Y4-& BoJFr} SGTIN-198 &
1 wjo] Bl & AE-3}He] 3600000001200000000000004001
0000011691266500000000000] 2+ H|o|E]7} Q&= w

e 00110110
2.0.ER30| = 1

HZ wAses

A4 URN ZZ

SGTIN-198 2=+ SGTIN-96 2=
ARk 9= vl A
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AHolt} &3 URN Z= ¢ u}

A =} Fragment 7 5.1 Serial Number 7 .2 SGTIN-64, S

GTIN-96 Z = A 1024
7Bit o}~ 7] F=

2007-11-14 16:53:14,578 TNFO -
2007-11-14 16:53:14,578 INFO -
2007-11-14 16:53:14,578 INFO -
2007-11-14 16:53:14,578 INFO -
4,656 INFO -
4,656 INFO -
4,656 INFO -

2007-11-14 16;
2007-11-14 16:
2007-11-14 162

2007-311-14 16:53:14,656 TNFO -
2007-11-14 16:53:14,656 INFO -
2007-11-14 16:53:14, 656 INFO -
2007-11-14 16:53:14, 656 INFO -
2007-11-14 16:53:14, 656 INFO -
2007-11-14 16:53:14, 656 INFO -
2007-11-14 1635314, 656 INFO -
2007-11-14 16:53:14,687 INFO -
- SecondBit * 4

2007-11-1¢ 16:5:

2007-11-14 16:53:14, 687 INFO -
2007-11-14 16:53:14, 687 INFO -
2007-11-14 16:53:14, 687 INFO -
2007-11-14 16:53:14, 687 INFO -
2007-11-14 16:53:14,687 INFO -
2007-11-14 16:53:14, 687 INFO -
4,687 THFO -
4,687 INFO -
2007-11-14 16:53:14, 687 INFO -
2007-11-18 16:53:14, 687 INFO -
2007-11-14 16:53:14, 687 INFO -
2007-11-14 16:53:14, 687 INFO -
2007-11-14 16:53:14, 637 INFO -
2007-11-14 16:53:14, 687 TNFO -
4,687 INFO -
4,687 INFO -
2007-11-14 16:53:14, 687 INFO -
2007-11-14 16:53:14, 687 INFO -
2007-11-14 16:53:14,703 INFO -

3% 12. SGTIN-198 =

2007-11-14 16:5:
2007-11-14 15:5!

2007-11-14 16:8:
2007-11-14 16:5°

2 gdste A i vas

ZEHEEY

---------- 2S2NB 01 ASHY HY —mmemmnne
Input CodeType - EPC

Input CodeReader = 00110110

nput PartitionValus = O

Code NHame = SGTIN19S

NALTYL - 36

BEHIE - c0110110

1E 3. 19

AE RN = urn:epc:tag:sprin-198;

[E BH - cenz

B W2 - 5
el 7

#e uivuew 0000000000
Partitionvalue - O
Firstsic - 40

FrageentName = Filter

StartLocation = 8

EndLocation = 11

Fragmentiame = Partition

Startlocation = 11

EndLocation = 14

FragrentNare « Corpany Prefix

StartLocation = 14

EndLocation = 54

Fragrentlame = Item Reference

Startiocarion * 54

EndLocation = 58

FragnentName = Serial Nurber

startlocation = 56

EndLocation = 198

RFID TAG DATA = 36000000C1 11
BIN - [ 208 ) 001101

URN = urn:epc:tag:sgtin-138:0.0.18432.0. ER 3
---------- 2E2NE NIFY ATFY £ wwmwmmmnnn

= e 4E Al

Fig 12. The result of code conversion for SGTIN-198 code

acy Hgojolg 8o M} Azt
SGTIN-64. | 8000000040010000 10 |umepctag'sgin-6400.32655% 0125

SGTIN-96 [ 300000001 200000040010000

00110000 %r;:%:tag:sgnn»geo.o.mg12.0.1073 0125

360000000 1200000000000004
SGTIN-198 8810000011691266500000000

00110110 | um:epcitag'sglin-198:0.0.18432.0.ER3 | 0.125

SGUN-64 [ 0900000040010000

00001001 | umn‘epcagisgin-64:0.0.2048.65536 0125

SGLN-86 | 320000001200000040010000

00110010 %r;%:tagzsgmeoozgaw2,0.1073 0125

3900000001200000000000004
SGLN- 195 %1000001‘.69&66500000000

Q0111001 [ umiepctagisgin-195:0.0.18432.0.2°82 | 0.141

GRAI-64 | ADOC00040010000

00001010 | urn'epcitag'grai-64:0.0.2048.65536 0141

GRAI-36 | 330000001200000040010000

00110011 89'3'589:‘3919@\’9610,0294912.0.10736 0.125

A0 | 3706000120000000004001000
0116912665000000000

00110111 Cu)'nieoc:lagigrau—l70:0.0.471859!2.0.ER 0.108

GIA-64 | CBOOO0IA0010000 00001011 | umiepctagiga-G400. 1073607360 | 0156
GIA-96 | 340000001200000040010000 | 00110100 | YSEPC1BTQRS500294912107380 | 1y

3800000001200000000000004
GlA-202 %I(XXXX)HGQIZGGS(XXXXXIX)

00111000 | urrepcitag-ola-202:0.0.18432.~ 0.125
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