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Abstract Recently, new computing technologies are emerging from various life environments, as
a result of the spread of network environments and the advent of new computing devices. This trend
in computing technology is called “Ubiquitous computing” and is being developed to provide a
convenient lifestyle through the dynamic integration of physical objects and digital information. The
hybrid tag interface suggested in this paper is a usage model that integrates widely used image codes
and recently applied RFIDs in various applications. On the basis of this concept, we eventually
designed five different models such as Dual, Partial, Relative, Rebind and Discrete types according to
their interrelation. In this paper, the characteristics of tag interfaces in the form of image codes and
RFIDs are analyzed and the hybrid tag interface is proposed here for more efficient and convenient
interface.
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Model RFID ojuja] R= Available Functions
< | Read Only A XXXXX A | A | Compare {RFID®} oju]x] ZE= Blw
BE | Read Only A XBXCX... B | C | Indicate |RFID: AMAXR ZHZImage: NEAR HZ
o %EHE ARE oA HEE %
Read Only A XXXXX.. A | A" | Secure iF_ID“‘ AesE 3RE oA =
i 233}
o , " RFIDS] E4AR 2 olulx] 3z=e] AR
Read Only A XXBCX... A A Convert q e JuE 22
Read/Write | A XXXXX... | — | A XXBCX... C Add RFID9] AHHo| o|u)z] ZEghs 37}
. RFIDS} AEF 54999 gg ojvA 3=
s | Read/Write | A XXBCX.. | > | AXXDEX.. | D | E | Change |50 g © =
e S FE o e
Read/Write | A XXBXC.. | — | A XXXXX..| B | C | Delete f;Dj H?ET oA == HYHE A
= =
o]4} | Read Only A XXXXX... B | C

7HA3E 7HAZ Feol, EFA Tl RAE § Sle o]
mA 2= 3% RFIDY A A4 ¢ A3 i3
T F UE 5] AF¥E #Hlzot13]. £ =FEAME
shte] RFIDS g 79 o|w|x] Z=yt EXde =
WS 2Asel 5744 Yo solus B JEsol
2 mde FRa] F 29 2ol Hsdh ol 57
A mde oJFsolel Hep) Nz B@gHom P
Ao} thgd FAHAA Bl dEH o)AVt AR EHEE
g 4 Qi

StolBEle B AHFHo|AE AASY] Hste] 7HA
9 AFHE AR W3 HYE o o] IHF
slte] Aol #AE ARE ul$ oheksby, AR AL
&57] g5t A AR, A% FE /§F5 JR, F
74 AR, B AEH A/S AH T EHo= EXg
= A dFsteol de 4 Be AR EAPC
olgg A E& thE¥ o] FHgt

Ibiee = {in I n 2 1 and n < N, n is a natural

number}, N is the number of information types

for an object.

Iobject is the information related to an object.

FEEL AYFPe g ojux] L= EE RFIDIA F
% 5 dov Ees WS 53 dold & 3
T} oluA| ol&3te Fte] FRE A& F7t
Aew, olg A7l A AL FivacrOE A olstdth

it = Fimace(Image Code) where t € {1, 2, ..., n},

t £ N and it € Lovjecy,

i is the information acquired from an image code.

RFIDel AZE st == A4 FJEE 48 F7}
o dhte] HHE A7) AF AFE Fern(0Z 9
M FRE 47 AT AU Fveen()2 FY3HHT

=
=g

A Serial number of RFID
A, A” Codes related to A
B, C, D, E: User codes

X : no data

ir = FRFID(RFID) where r € {1, 2, ..., n},
r < N and ir € Iobject.

ir is one type of information acquired from an RFID.

Iz = Fvrr(RFID) where Ir = {ip | ip € Iobject, D

=2 1 and p < N, p is a natural number}.

Ir is the collection of the information acquired

from a RFID.

EF RFIDE ARE AAsAY 2713 5 U o
ol °]9 2Y9E Furew_ aon(RFID, @), Furem cHANGE
(RFID, a), Furr_peLere(RFID, )2 A 23tHTh

Ir = Fmrrio_apn(RFID, @) where Ip D I, Iy = Ig

and {¢} = Iz - In.

Iz is the collection of the .information after

processing an add operation in an RFID.

I* = Fwmrrp_cuance(RFID, @) where Ipr = Iy,

n(Ig’) = n(lg) and {e¢} = Ixr N Ir

Ir" is the collection of the information after proce

ssing a change operation in an RFID.

Iz~ = Fuvreopecete(RFID, @) where In» C Ig, In

# Ig and {a} = Iz - In~.

Ir~ is the collection of the information after

processing a delete operation in an RFID.

411 74 852 24

RFID¢} o|wA] =7t & RE gs 77T e
Rd2A, 5 g7t 7lAE 74 2 REEE vA
EA% SiXd gt 45 BaHY Jles 798
Atk 74 "z BdoAMe 7R 7152 AFsed,
RAAA= Compare Function®]th. Compare Function
2 RFID$} olu|A] Z=E A FE ¢AFoZ 14
e I ghe nmd ¥, 21 dI3E 3 e AReE
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Hkgksic FHAIE Assist Function®Z RFIDEE ©]
o= Fhtel QAo o go] YA, A}

9 A% e i BaE AYel 21ATHE vE

gkl
» Compare Function

Foompare(RFID, image code) = Compare(Frem(RFID),

Fimacelimage code))

Result : True or False
» Assist Function

Fassist(RFID, image code) = If Fail(Frrin(RFID))

then return (Fnvacge(image code))

Result : Fail or it where it € Iobject

412 F¥ g1 2d

‘4Fol F2E RFIDO] W3t & BHzx3l7] $3ko
olu]z] &g Abgdle Edojrt o] muleA AFe
= HEAQ 7152 Indicate Function©|t}d ©]= RFID
7 73 Sle @k @RE ojv|R] Z=dA AASh=
7524 RFIDE 4] &7 Aefo] YA diojete]
YRHo) HEHool & w), o|n|x] Z=E F3lo] WS
g AR g dojule o AMS-dth RFID7} S 2
At FHEAE W) o= "Hart JAHA=A AR
2] Q1AI7F ¥ 7] wWEe] 53] wi¢ He @zl 4
FQ =AM FolAX 2L ARE HIE 53l AFsE
I g o fE3th
» Indicate Function

Fmpicate(RFID, image code) = If Famrm(RFID) include

Fnace(image code) then return Fmace(image code)

Result : Fail / iy where it € Iopject
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RFID$} v A} ZE7} Zte #kol Adolsta o] F gk
Zre] ZAAR A3 ABJAE Zt= Bdor). AF H
1 Rdo)= Secure Function®} Convert Function©]
e, Secure Function RFID7} ¢33t8 dlolelE
YRS 33, oA HE ) L 7% JPAT U,
ARSALE Fle BE ol&dte Eosl Fo=A A
|ANA Bad RS I & 4 JA ) =
Y2 RFID7F 55318 % 7138 7HAa 3, o
A Z=r 453" FEE AL gE £ Aok
Convert Function Secure Function®} fAMIY 43
3} B33} 7)%5o| §lo] RFIDY Holglg ojvA =
o HRE o83l Tisly], wly] T Bed NS
o]-g3ld W st 7)Folth
» Convert Function

Feonvert(RFID, image code) = Convert(Furemn(RFID),

Fmmace(image code))

Result : Fail / ic where ic € Iobject

» Secure Function

Fsecere(RFID, image code) = Decrypt(Frem(RFID),

Fmmace(image code))

Result : Fail / is where is € Ispject

414 £ g 7Y

Rewritable3t RFID®| di3le] o]u]x] #=7} RFIDY)
Wi ARE FEIAY 4, AAse 2dojrt o]
EE‘!_M]—‘EiAdd, Change, Delete Functin®] 128, o]&
7 AN DAl 4F FARESL ov)A] Z=E
F3ted wlojebwofadl AAdty, RFIDe whddtazt
3 A SolA A8Fch
» Add Function

Faon(RFID, image code) = Add(Fvrrn(RFID), Fmmace

(image code))

Result : ir where ir € Iobject
» Change Function

Fenance(RFID, image code) = Change(Furrn(RFID),

Fmvace(image code))

Result : i where i € Iobject
» Delete Function

Foeers(RFID, image code) = Delete(Fymrrm(RFID),

Fmvace(image code))

Result : i where ir € lobject
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