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Design and Implementation of A Smart
Label Printing System with On-line
Verification

Jeong-Ung Kim
Department of Computer Engineering, Graduate School,

Pukyong National University

Abstract

A smart label is a barcode combined with characters and a RFID tag on it.
A normal smart label should have good print quality and provide successful
RFID tag operations. To this end, we propose an.-on-line verification smart
label verification system that examines,the quality of smart labels in their
production step. The proposed system checks the print quality by a vision
camera and tests the operations of tags using an RFID reader. If there is
any problem with the print quality or malfunction of tag operations, it
immediately notifies that there is a defective product via alarm tower and
computer screen. Hence the proposed system can find out defectives in the
early stage of smart label production, provide fast inspection and cut off the

cost of quality assurance.
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. - e c [ - M-
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End Pragram
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AL etk BE AE dolRe AN FFA ol 4% A

A g oHolEuHe] A ARt AT HITS Adstnz AR #olEo]l &ukE
=

A3 Ak w8t o] vhmEe] ARE o] gate] HolEuolzelA
OBy ARE AAe] of AuE o|uAF AL vl AEF Hlol
2o B, 715% naste] A4 5o HFHL HRBTHT],

h

Barcode Validation _®
DB Label Image

WMNS NIKE AIRMAX PM SL

WMNS NIKE AIR MAX PM SL

5 5 UK_7 £M_26
] BR 395 EUR. 41

55
316541
BLACKBLACK-METRO BLUE
NOIRINOIR

MADE IN CHINA
FABRIQUE EN EN CHINE_HECHO EN CHINA

316541 001

o

Suggested Retail: § 0.00

e, NIKE.com

CAM Lahel Image

WVWMNS NIKE AIRMAX PMSL

WMNS NIKE AIR MAX PM SL

55

316541

316541 001

a9 8. delE dHEL] AR A tagdo] BE
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3.2 vl3Z= ZZ(Barcode Verification)
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-Barcode Quality -

| DEFECTS - D
_DLCODABILIE S m

:
BE:el clN- N

| ] b ——] |

5 ;H“‘“m-__u __f"”"! 2 3
AT+ 35 ~ 40 A
B&+H 25 ~ 34 A
Cewd 15 ~ 24 A
Dew 05 ~ 14 234
Fea 00 ~ 04 234

i 3. ANSI 5+
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fe 1=skar, 1 o9 A9 0oz oy JhdEte] oate] ol&e] 94

< g5ste] Zedd Wyl AFsta, Zeldu e Aakat sha(pixel)3H]

Aibe Foto] delEfAe] AR dole B HE T AT

WMNS NIKE AIR MAX PM SL

%
e

(a) FE=dlolE

WMNS NIKE AIR MA

(c) A7} o]&(XOR)

a9 12, % #olE #H
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3.4 RFID AHAZ(RFID Verfication)

2 =19 RFID B+ 53 (passive) Walolm o] AL oA &3}
= AR AS o] 85t A AYS DAy wiEo] thE gl H]E] 2124

A7t &

VES

¥

RFIDEH 104
HIOIE Rusd

¥ 13. RFIDHS 38 %
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+* RFID BjZ2(EPCGLOBAL CLASS1 GENERATION2 TAG)el  471¢]
MEMORY BANK ol th3t ¢}7] #AAZ stz EPC BANK®} USER MEMORY
BANK 227] S sto] 21 A3E Ao iol et (RFIDE L F235) A
of o M= 2l=3k Axle] we} A7) RFID Bl 535 FHRFIDE 2L o] €

AS)sHA ok

RFIC Tag
_Readupes
WHTENE S|

B e B

0% 14, RFID Bl WH Hazde] 2=
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of ZhvlEtst RFID et elol 2o o) go] givka e o2 3

e Qe A% Qe 9.
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4.2 AFA 2" 74

AR RFID A, vhas, Al tigh S22 w5 #<
2ol Aguel &2, wolgulo] s Arete] F5 HTo] shesh  FHE
EPCHllH == SANATE FH7Hx] Absstel deoly W % 15 17
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A7 e(BFSAHLE S FAEH

#el W 2LEE =

3

/ J | e | |
oz 2y 0= FHojE BB A el
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5. "lolE We] #ERFID, vta=, £2hel tigh 45 vloly dA o7 HF
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FA o HE #A
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4.3 st=do Fx +4

4.3.1 9

Fe AFH AA R C/CS

el s didst= 7hdgl HVR2000_Visiong T

Mount Lens #2ro] 7}53}t}.

3 17. HVR-2000[12]

O
-

& 2%
4
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“

HVR2000_Vision< CMOS Image Sensor 9 USB2.0 Interface
3HA Aloje 4= A+ Software /NEE (SDK)E

R
% o
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-
-

s

=do] FA ek ol A

H A 2EH 2048 Pixeld]
g H5H9 b
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HA4 8 s
(BolHl A JAER/ HATAY A2)

A8k End User 7}=l2}
(PC Camea/3A17H 2/ A &7} =)

A G Fe] JAAES Foly] 3 | MFxAYE Folr] Hs IFEAEH
AE E4
M I} 2k
FEANT & =ol= Hg/ gFPEEA | ALFLE AT JFARAY T]Fe] FH
Ex)
° 5 2% @
=3 o] User setting Exposure(AH&=} 2] A) Auto Exposure(AFH5H.A)
slolE
) RGV Gain Setting($5%4) Auto white balance(#}5)
ek
J|EAe 7 gl 7% Turn-On
71E} ISP ] - JR ¥ =
EE AME2E ISP €ags 749, 48 (Color correction/ Gamma's)
=9 Bayer ™% RGB(nterpolation 7}4 %l | YUV/YCbCr ¥+ RGB
Format &) (ISP A&l %¥ Formato. 2 &%)
B USB PC Camera 74% t©AH™
Sensorg AH&et, iR 45HS AHS
stoE PCAA S A 43}
Qa3 B tjX ¥ Sensoro|HA] 4523k B A FHERe] A ohd R
SensorE AlE3t2Z AD 7|5 S 2
Grabber Board& Al-&dl¢f slmz2 34
o5}
3% DirectX @ WDM/ Twain %4
°° st=9o]l Level %97473% 9 Sensor?] ) - - °
Capture N o N (% Windows &% 4 wW2le =4
Ao (Sensor % WA 24 7Hs) . -
AN W75, Brightness / Contrast &)
T
TEEET ) yES NO
A3
LED Light )
YES NO
A ol

=<

4. v)AelAg Jhdg ¢ ¥k End User ZH 2l Bl [12]
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4.3.2 4FAXA

d@Ax)el Q-LightAle] STH6EL-USBB A|1YE]E AutE glolE A=

N
X,
iR
>,
|

god 717124 B go|Bou o) 2 dhAlo] 98 AL o)

bl o =

e
¥

¢

& 18. STS6EL-USBB[13]

4.3.3 RFID 47|

RFID #¢el~ NL-RF3002 RFID ®jzre] &AL «fdAboll AME-%w UHF
RFID Bl1 &17] 71%5d 277155 s 8sts #hu| o]t
st=glolo] sy s Lol t& TAGSHS /e W7I9s g

el ALt Fa F Ao AASATH14].

—~—

——
~

(rv
2

19 19. NL-RF300 RFID Reader (UHF)[14]

_31_



doleawel wEelY s A9l ARgstdla S A ATl 9%

A R, A wtelA® 29, fHE 294 giger X g ARt

A= 20. PSN17=6DN [15]

4.35 #8 2 2YHH PC

_32_



A F 9 Ripple mini Spires
37 240x135x250mm
S ZAA ATOM 230
VGA Intel GMA950(DIRECTX9 A1 ¢)
SSD S470 Series 64GB
RAM 2372 DDR2 2G PC2-6400
9] A Eetol 250w
SRR mini—itx
# 5.2 EYEE pe AH¥[16]

Aol AFE 71E9] AFEEC vl wdek el ZreluHEzt Alw ] w2
A Az=E e 5 AT Tl ol

HomRo e AXELS S 42E OpenCV gZho]lBAalg)S o] &3le] nla=
A4 B EARNAE e skl skl Al sk sl ol = = S Adste vA
A28 FHdgtE AFEsth P AA= WINDOWS XP, 7IEE2 MS Visual
Studio2008, 7HEdol= C++, OpneCV, MFC#elH# 2] DBE MS Jet
Engine 3.6 o] &3}t
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