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A Study on the Method of High-Speed Reading of Postal
4-state Bar Code for Supporting Automatic Processing

Moon-Sung Park'- Hye-Kyu Kim'" - Hoe-Kyung Jung'"

ABSTRACT

Recently many efforts on the development of automatic processing system for delivery sequence sorting have been performed in ETRI, which
requires the use of postal 4-state bar code system to encode delivery points. This paper addresses the issue on the extension of read range
and the improvement of image processing method. For the improvement of image processing procedure, applied information acquisition method
through basic two thresholds onto the horizontal axial line of gray image based on reference information of 4-state bar code symbology. Symbol
values are computed after creating two threshold values and location values based on the obtained information through search of horizontal axial
values. The implementation result of 4-state bar code reader are obtained the symbol values within 30~60 msec (58,000~ 116,000 mail item/hour)
without noise removal or image rotation in spite of the incline 45 " .

7|9 : SEMH|A(Postal Service), XS4 (Automatic Identification), R&HMF(High-Speed Reading System), 4-state HIZES
(4-state Bar Code)

.M 8 FQddtd A7F 7 3B000% ol4E M JoH1-3]l =
g 7|E A mpme x‘x_} A2EL +147° 7]20]A|A
A, $HE AFTE A ALRE dv 2FFY U}, Ao 3¢ A Zdo #Ado] EAGE ALE
HES OCR(Optlcal Character Recognition)oll &)8}e] €14 A, 159 SHES 79~100msec(10~13%/2 )0
(AAA =35 FHRZ7L I8 B9 H~%% ol BES AEFE el 7)ZE9 3 out of 5 HREE
7Fe)stn $HNEE 714 Hta=(F34, 3 out of HE 7ommel SHHE 6xelel W A2 OAE 1xAS A
148l LSM(Letter Sorting Machine)ol A wlZ=& & g8t gou Wgsdmes g 22 o4 a
Sate] AFTE A Ao $HEE AETE A Hsjolol @k a3, SHEEZY 27tz Ao ¢
Z20¢ Siste sHadolA 7A vREg FdE FHC S FAujde] Wigsle £AZ ASTRILE stn, SHA
2 $HBEE Zw ntzc® AHEE 3tu, LSMo FH H) 298 EFAANT FAYFL Fol7] Yok A7t AT
48 0 BTARBAATY SANEATE HYRTY o olsk ‘_‘%}&1 HEETR d-state vha= DHES
n %éjﬂgigjmgft;iﬁj}ﬁﬂf‘“ 3 dole 7|&e EAHES sFs] A5 %5&%
EEAS 2001 49 3%, AASE 2001 49 279 $43 B=5A4% Aol HEs ook i,



286 HEMEISS=EX D Me-DH MIF(2001.6)

B =R AeTES ZE #57]9 CCD(Charge
Coupled Device) AMZHE I5d $HEFE 4} ¥
3 AAEE e BAEUYAY o)A E CMOS-CCD AAME
2E Y55t 4-state BIRE RERE ALPEE FHE
Rolth, 1gx, n&R%E WAS FPAII] A8 nvlz=
A g7}t 71840 AS, #go] EAste A4S, HEl
&8 4S5 5ol YA AEHEE & FHolth, 2
BE B wms AEEA FRARE AAst, oA
(gray) ©)m A8 vigbwo] th3t 7 A Zk(threshold) o] 71€7]
Exol AB2ux ARISL A 249 AARE BAst
o BEQY J9 FdAasg g5 o HER Fd
A AEzAY 7154 999 FEFET 53 =5
A ddst 12 71e71e HESSD aelx, o =4
A 7bsA Ao EfAtracker) AAE FHst] A&
& 221 71 e71ge AAsa, AERA Y AAGRS JEe
A HFEFE YAsY ABglo]l BEHES & Aojt} A2
Ao e $3E 4-state BIZ=9 HQ9 AFuAEE A
B, A3 ME 71E Aadd 348 $AGEH 5
3 279 BEFHEL HE{3lo 4-state HIZE FFAY
N2®g Autste AeEM ARE wgeE 1
3 9 FAERS Aoslgon, A4 E R

HA—] DJ 1[].51:}%_?,] Qx{}u]—\ﬁ.g. @ﬂ]@}:ﬂ_, a‘i]i
B9l Zolth A5FAME n&HE 4 4-state vt
groty} & AAeg thFESiTh

T ) J}

nﬁr& rﬁ
Koot

01r o

oAl ox mio

€
e

o T
'
et

2. A7 w3

2 M4 4-state H}Z =¥ = Royal MailoliA A& 74
e A, 48, 55 59 F7tIME 4-state vt
=g Ao A 2A FAste Ag3tn AH4-6l ¢
HE AFTE AYE A7 4-state vtRE A2 I
9] Royal Mail® 7lubche} CPC(Canada Post Corporation)
o) FEAAE Bostd TUEA APs=E A, 9
B #3283 5 tas EAEdo] sMed was A2
& hatdry. o) 4-state MbRES 5L 47A] FolE
TAHE ABES A% tFdes s, 7t B 9
o) we} 74 EX S Rodstd, 1~-5719 HEDAR 3t
222 28 ¢ vHL 57,141

« Error Correction 2
+Start bar Code-word ~ « Stophar 1+

« Information AT ~a \ 2
Normal
Upper «162.16

A
N 1] {jp 1.02-1.52
Lower “162.16
1 D F |
«Code Density = 20 - 24 bars par 25.4mm i 036063
Qulet Zone [Unit: mm ]

RHE 4-state HIZE AT

(29 DI} o] BHHE 4-state HEEL Tracker
(T), Ascender(A), Descender(D), Full Height(H)® T4€
t} 4712 Feo] ABEo] %A Zgsterted dstd o
G ARE F£2& £ JA o7, 10,11,12 14]). 4-state
vlzee AEZe F=0, A=1 D=2 T=3 go& 443
o, ARAAgS 49 AsEs FLsanh 498 d2EA
(KS 5601, 2,35070)& 49x 489 vlEY2: FxeHo|EE A4
a1, B3 d%e F4 (Do st AN, g3 8 2
Aol dFEA ALHEE &rH4, 6,14]. 4-state v}
Aoy £AH4-state 2 bar), Y E A (4-state 3 bar), T3
g g state 3 bar x 2~322), A Y = (4-state 6
EE BAAHRE FHY ¢ Ak

2 (4-
bar) 5& X3

BB, By =V, x4" '+ V, X474V xg° oy
o) ByByBy By =3x4°+3x 4%+ +3x4"+3x4% =255
olg} e AFANE y|woR 1A ntRETL ¢

g
22 29 10~-13%8 o4 £EE o|FA 7L, il
2% ol 8o d-state HEEE TLBEY 5
o #

[+

At =

¥ o o
rlr R

A2y sige] dasit}. o] ‘4?«} LEREZ
LA BAMEte, 859 $HEEE 7we
$HEE 769~100msec o]l 5&%@4—4 3
oo} gt} B =& ofvjA] #EH A
Aeex e BEHe FHEs 454 F4E AT %
e ANz Fo.

o)

1%

w

ISESF S 27 4

B R MHE 4-state BFEEY AHFEAL 1EE BA=
Axee] g AES Hosa, BEAY AAE wigeR

&5 93 27AEE At

31 HIRE ol 7o WE RTAE 24

B Aoy upmse] AAFHE wgog onz #%
S A 8387] A 2 FAEE A Aot

SHEo 27 vpr=g AdHse WHe o
ZEulo] gle WRE el U4, $HEF 3
dhylo] gt LHEE Ao A4 A
kg ol 9ste AYHng SHEF e
SY {77 ot R, WE A2 st $ABo
ol$¥E HAGA BEUYY Ggo] Lol ¥E
= ot 2 vlmse AU E $UFA 399 s
o Qste AL Ao AR, SFHFL Y9 A
o JHHAY $-Ho| g2 E0] il nAE U7 9
ol A48 el AR(AE wns)e] tg B3 JdHF
FE th =%, 4-state 17 wtR=9] JAATHY 7]€7]

ge 4l N2 wele 34 F% 4E FA 2 ¥oIF 7|

}

]
y ©
=

-
_21‘1

[+)

o)

k3
oo

A%
==
=1z

© § L o

—



o2 F4 29 Z2 AgEPol wEHok g (2
¥ 2)= viRE AEEAT dBAE o Jeoid Bgel
= #5dE HHE BHE Aol

| 877N E5°) |+ FF7]&71(£57 )| < +5° 2)

R e

(a)

ule) S Folol ¢E 7|87 HEHS

Ztx —e— Full Heigth

35 ¢
30 t--Ascender, Descender ’ 5311
A .
25 Tracker B
=
20 A
15 | -
10 8.12
5 = A,
! E0 &
0 " ,,,3472,, [ S . '
Bar (Thin, Bar (Thin, Bar (Thick, Bar (Thick,
High) Low) High) Low)
(b}
st 3 = @Wol% Tracker?l 29 7 & 7 & 8 ¢ ¥
(+ ™ baseline 7| &)
I zne

—e—20bar/inch

\ 24pbarfinch
2 212

0.873

oo W4

s 45 56 65 75 85

(c)
(3% 2) 71207 2Re HiRE HEI|E HAE

(29 2)9 AHE V€2 #A5UY FH9E QLo
w=87) A9 232 Aegel 8557 A HaW o
o] AAlghs EAstoF dug 7]&ol WUt &3
+087°, 3 £37° o|U7} Hojof Fir}. SHMS L )
g RETE 1) vtase] A48 Afole 394 AE
ojBE *17 ojjolq @=e] shsdith. 17 HpREdf
Tdd $HAEAE AEstr] A JRE) 4E)E A

8% Agol= s1g7Izkel +087° 7+ Hojop @t ol
e 27g REHA B, $UREA AHHE v
=r gmaas 45 A9 A Dolol B, Uy

SHE 4-stale BtA= TS AHO| RIS 37 287
2 9 AgFe WEEd AdqdE AL AFTE A
AoA #5g AAIe 8gle] E £ ok 183,
AE 5 AAYE T& VIESE 7€V HHE
2%¢ ASde 5N 998 FE31, 71E9A 4=
@& Fate FAAY F, dYsle el Ao £
tFoz a4 wI=g AHE Apdde I 4329 &
B 59 HHY FAZ Qs vlEE A3 dgol HaA
Fgo] 2" F glon, A YAY RFEo 2 dle A
ol 24" Aoz dAE FE Ut F, BEZ °H a4
7t He FIEAA 7lsel sT7EG ZLE]—’ HEo] F
EE U8 Fo] 2A8 ASdE 249 AEYAY J
2 A 1\’4"’ o] gzl euEd ALkl W 2
7434 71%& 939 Reed Solmon ¢1aEE 2 &3
of gH}{15}.

32 7|& ghdol 2|3t AlY R ADEA

dwrd o g SHEO o|FHAPA A SHEFY o]nA
gHEaye CCD #elxg Fiveed 93td +HelyH)
9AR g5FE ovAd g3 SHFF ddo] A4dH.
B Ao s dutgal ojvA] HeHyE VEoE 54
ozl o|u A g o|F oln|A & W3, 4-state vpIT9
49E zol BEE WYE AEEY 45A8E 9T
AE oA+ CCD MM ZEH EE5+= 200DPI(Dot Per
Inch) t& olu)R ¢} FU&EE A} thzl ojnx]
AAE g3 4-state MIFE FRE 5T H ol
BE Ae] 28582 53 $HGHS oA ouAR
Mg vtas G934 vtz EAXY ©@4 Tl o3
of HEHE BUsts YHeE $£EE HEE HYAAHe
2 FAstor gtk 28, #EgY 99 AF A,
BA AE, ERAY e49HE F5stazt b At
Aol 7187150 23g ASdE BEWY 949L F28
I 7)ozl zhEghel 9Ftd ol & FAANA BEEe
uhflo] HEFojof dhrth AEgE uA nlmEze A4
A, #9499 Fgdee] JFgFS ¥A ¥ F5E F 3l
oo} @t} (1Y 37 2L AXNE vlHOE gy Zo
#E AN 2E FEs AP

D tha olm A (1024x7689)F o4 olFl A% W, 4ol
ZAS b5y 992 ok, 399 B4s9 )
s Aed BAse) Bxe A A4l 1%
N871% B

2) D%l AR ated HSH Auz BEGY 99
2237 A3 oA oluA Pl el TAgH
CER OB FERIE PSS E ERE S
B AgES 1208 vasd bsyel EAsE
39 4%

3 A% 4R A HRe SRS /FoR Fukm



288 HEXZ=@gl=FA D M8-Dd M3=(2001.6)

= 998 Adsto wta=e 71&71%k A4

4) 39 AAg 15B5 21E vasts] HEHA
god BFWY F99 ovA AREFYE VEeR
B 999 ANy 48

5 EdAY ¢ BAZE Adste AAAN EHA
7 R EARe sEEAY #ARE HAst d2
g AE A3z A

6) a9 ojuAdelM EdALY THEF A F, At
2 A8 EAFE BAste JE2g 95

T AEGE At xS FA H Bt osto
TER F AR

8 oY, HERA 2F7 EAE Hrole LFHA =
EHEE ojfsty e7AA M XgE A5l
HERAGS AAshe S HE

BRAd 72
Hohea ww
& 2 By

ojolx|
M

d Ay \E
< e M o, e o HunY 2
3 P

(3% 3) &N, HSHA, Hast e dudy

o] FANA 4-state WA= HEEA] 9] dolgt o|n]R] 9
74718l gt REUE A9 oAt 3 WA}
= FARAS 45U 999 #9AA HdE 3x3
tAAE o]FA7IEA HEM FAse] Ao IHYA
o Wizt deigs Hest Bdad g AAs T

BIZ 215 §7%64

R

ST T

A& AES £8 A AMEe A8 EA4%
= sEgde dAdelg 489 Aold] 1A 4 HE F
Azl bel g ATk HEsa, 8ol EAA
e At AEAAHCl Y5HEE A4 -state w2
= 758 UL, WEgeHzE, F7HA HRE 9
gz AHEg ¥, FUTT IS 539 w5 ANEd
d= (28 Do Zon, 45 Axde 49 JvY uE
AZE 53 2

D $855F o3 ouAg oA oju|xZ WEsl, uf
A= 49& FFsEr H 45msec

2) FdAAE HHF 60msec

3 vEE AR HFEPE FE3A VRS At
= H+d 18.16msec .

4) 71&A% Zeg Tt onA FHHL IHH gag
59 AT sti= gAY Zv)e B ez Qs
o 100~ 150msec

5 Aggd 23 e /AA HAAHL T AFFE
ARE X@sted H 1.32msec

AE FUE 2095 B5AY Ao ostd 34
HEAAN 288 A+ Adst, Hd 64.48msec H
dA A= 5 Y& FAsUT 2, AdTHo R
Aod 71271kl 23%E Aeele B3d 3 FIAAE
st 150msec ool 28HEH, of AAE HAsAA
AEP=0| ThestES Fof Tt

33 AHTS AlAH QFALE Ho

3249 AN3AHE vlgto R &AL 4-state HIRE
oE A2 g 8FAEE gF R g #5459
g S FESY F12 2ad aPAEge ogs ¢
o] Aod 4 gtk

1) 2883 ¥ EEL FH=(dA, & 8% 23 4
o A ¥ 4-state HIZE F=

2) 859 93 oA oA 140 uiIE HER
A ARE 8587 A% By HE

3 == AE FAS golg, e HAE2A g9
71€7) A AR, AHL e e HE FAL A
EAlo] B0 T sty ASWY 999 AR
& 15208 Y5Hojop 3

4) WFTY FEEYN 1 viREsl £45° 71804
Slo1= Aglel B5sly] A4F AAR R AFE 7]
713 g54el 274

5 #IAA 7lsglol AEHC] AFHEE 7I¢ AR
2 S AR 4o Yot

6) olmjx F5& AR 299 durt L A& 7R



o2 1, 2947 7Y ¢ A3olE #5Y &
slejok 3

ol¢} & RTFAMEE vl o E 4-state HIA=E 1L
Eol 713 g BEUY ovAY 2] E ¥5E oAl
olnjx] oA wim= HEZA A HEERA HFRY
gEurdo] HLHER HAsn FHHoF g}

4 DHEE UYe| dA % FH

3gelnel aTARS JNo SHES AFTE 34
49 vtREE BEA7] Aa YSE A olnAE
gog wzE ABeA ANE A7l A% PEe 3
E53, 788 238 A&

HAYstm, 5" ARE Jwrez J|EGIAL whEE 4
24 99g g5 A% 24L Aok st 13
1, 4-state BFEE GHU 7t5A ARJES TR EY
AE Asle dE2xe] B8 7| &3k A& HEg
58 93 7Rt ANEEE st gk o
oln|Ae] Aol AAFHATL /A vtRE HERA
d 7HsA AEE BuHy] Aske #ABgEe] d5E 7
$ofl 4-state ¥FRE BEHYE (29 5 Zo] AtEn
2p gl o BEFHAGAA oA o|w|A Y HAZRE 7|FoR
e HE2XY 7teA4d ARV HEHES stojof gt

ot

e &YX

7(Ee) gl

=L 4
el

. Aol
EEPE
~ AA

MzE g

$HFL A9 d-state HhmE HREAE GRE S8
Fa oo sue Adste AL JEoR am, A4
sk RRAA $UFL FAUl EAY A= BT

SHEEZ 4stae BIAZ DHTS YYO Lot B3 289

ojof gt} o] 4-state HIEE AEZA 9 1LHWRE HE
t&3 2o) Asuzl

1) $8F4 499 stdie gAsy, 823 7ty
Au7t wAd 7] yEEE 10~3094 ol
A= 7R 718N B4

2) AERA EE ALY JASe] A F5el D
#AR A AT G99 -(2/]) d¥ = yFRE 23
SHA AlZ Aol gyt 23

3 AERA EQdhe d9oz dEHE xF9 A4
of g HEHN xF oA HE2A d9d e
A AR dg Ho 2 Hagk Y50a= 45y
g gt AASEE 3F)

4) yEUE 9AH D2 FVHA 39 AANA §
58 27 A% Hd 32 H2g] Holge Akt
of F7F & #a £3AA A

5 49 AAAAE Az R AR 429 5 A, 4E
o FAg AAER A7, ojde] FHEAAA
g5HE x, y&F HEGD yFRHE I7MAA 854
x5 HEFS FHAA AL SR HFARE
vt EHag ARAA

6) 59 AL gEste] £ F EYAIL EAste
FAYA Huwetx, JERA FEE BIHE FHol
o ol F5HA ¥od, 459 ARHPE AT 1
7171 A R ERA AAY e AEE
vgeg HEEX9 FAY AMEHRA HY ¥
o g ¢ A}

1% FARE 1% 71e71Fe VEes EYA 99
& AAstel 4B FA R 2F i TE, 23
71&71g, AES A3 #EG F& WPEE @k
o] &g} 7LV VFLR A2} BF

X E} I
He His | Mz T Fia » »
¥, ~ ¥,. ¥, P o l. .
_.ﬁ_" 3s +
H T 55y T ¥Fyr > 0— v
xE ——F 22NN = r & EIF- 4
B . CHHE
E Mo
=Y ~1, x5 A l x5 ]x ! C
x5 - x, ~x _xa-—x ey o~y
Al eTEER tTamieens T
s
/
®,...8,>
Slope_1(&) = ; : K
(a)
i et
Yry YR - azey
g
i N Mg o
’rbm,,,” " "’ENNMNN ap Q"Wlﬁlm.h o <
s G ™ - gw@“ﬂﬂ.@ o
e, i LS T oyl
Tt . ey N \"NM;E
~— - b
- e \ o]
(b) ()

(32 6) 7I20{T HIZE ABEXQ =y



290 MEMeists=ER D Me-DHE M3z=(2001.6)

e g FreA I e AR

. =

Cogsex gu, HERd FEyne) Waue ¥gd
A4 A5HEE & Aot

NEA 54 999 A3 $3Yne WRFE o
galo] 71207 W) U ARwe ASPEE 483
27 @k ol HEEAZ 1golR A9l ASHE xF
o #Ezsel Ay T H2EH @ WA o4 xI
R5e wHANA 37 EE gadE B PRAA B

A% & 317l “CHPVO]U} a9 62 7R bvlz= AE
229 #EUYE 1 Aotk (28 69 (@A (A)
Fgghe wEAAgel o2A #Zgol H5dE AFolth
(A) FE34E vpz=9 71 E71RANAA AN 27 A
HE 490 € 5 o, =g d9¢ wdsr] Hst
o dge nHA g oo wil (A) HEFGS #EY
A o] Wiyt 7)g7|E ANS AT FREA BEF
2] ool gt} 22|, ABEX 7L 7€l A W wat
A=Y 99& TRV A VEReEE AHB) H
A2 B9 BAEgY T/ BEE Pi] g ¥
g 4 QA AE2x F2APRE FYdol vt 7]&0f
Zegrol 2 A%olE (18 69 (e ol $HWEN
ahziz ABRX 9 #HZF EAA Hoh olw, $HHLE
Eah= AB2A] FRAREH duste AAHEE A
k. (2 6)9 (¢ 2ol vtm=e AANAT} F49
g A Fe v AERA o Aol d48 F 5ol
E REHEZ AAGY F9go A sdiy dAshe
o] g #9 J9H HEEA 49 FEE F U=
AAsAr) o AANME HERA FREA 7HsAol
#E o] dAL ALl AlF AR FEY AAA
olgatel A & UEF s, BEIRT AWt H
dde ARe AYHA Ferh old w, HEY
°3|°] xF #HAE o= 01“ dooiA 2AEHA
, Y, 3 uiF wWEd #ARge o] &3
T‘éa}? o gagd do] HAHES At ol
#g wgog AE9 AR HEHAA ARGl
Qﬂk]E% Nz e 4A AEHR FEY AU
(2 N3} 3ol Az AEY EfF stdt Hughd Al
Aol g AFRS dFsty, EWA wol FRFAS 7]
FOE ( Yy Y2 B 05N § EHAE X
7]%"]%):94 LA E nHste HAhd A#E bEoR

B B4 2 7 g BRI, AERAY 43 AA
Zh AEA HEYG Tol st HEFe]l AAHHEE @
Aolth. ABo| &g AE ASHEE 7] {3
Age FA7t oAl d59 Asde 2 HEY FA49 112
gol HE EFE FEAT 2, AEge] AEA
e Hager] dsto g 49 2 e AxFE A
etz 913 WS EdA AA#RE 7iEes A9 A
At adol digk ZBAIGE A ol oldted Aldta

_\

£ Flt‘ > o oo J\ﬂl
rlo dio X 2 Aol rlr
off

B

AE et FA#R ( Y~ Yw—2 Y1)/4

(a)

MoveDirection(Base 6)

(b)
(28 7) HERX ThE At 843

(¥ 79 (@€ T, A D H 59 AEge EdfA ZA
e 7lEos A B2 (-4, 09 71&71%F AEY
Aesgl AR BARAA Al dEE AHEsh
(-6, 09 71€7Igke] AEBZAY Folgt FA9 7|
9 oY Aol 71 &7IghE AHEEHR ¥a AEY Aty
A7) AAYHA At AEge] AAHEE A
(¥ 1Y )9} go] AL G| HEar E= FHY
o] AL AuFE F5sie HHE HEHHY HE F
A 2 AR Fo] #5349 7 ARgE o] &3k
A £ 278 HEC] EAgh: 499 A HEFRES A
dted sl e FAdY Aol @A oA el
A AE AARE 71EeR g53te WHE HEsit

o] Aol Fdol EAsty] oW AEgd v
W, Reed Solomon ¥ eF& H&3te 27/7F FA
Al 2 o) AEe] AAEY F&H)E Afde

dol Zxel EfAC gloe 49 2 5 dER
’}7~] ForE HoF ¢ BABIUS HAstd 27"
F o st s Jesdth A2 Mol wt

AERA Alold] EAT Feoe HES HA
FUuZ 7)|Fog AlHgo] BEHDR RAALH 0] AlE
59 SFAA F=YE=E Reed Solomondild]
GF(64) 9AGEAE d88te 47 AE2A0270 A
AAgsrgh. o) Whel o o FAA WelE 47 A

JW

4

O}t

ox RN oY e o

rzt lrl te 2 =

NHDIN%EN

\HG_LQ,



227 2ASHAY 5709 dEe] e gor g55Ho
T 5E AAE & A=F srerHIbL

42 DETE MAH 9 78

B dofre 41894 MAR wHE HE35] st
HG oulAojM HEEZA] ARE 537 AT W
AES Y H&stnzt g FHBF dH4E nla=
229 oA #ES 1T AR HEIY 4E59
A7) A 7IEer HesArt AEFHEY YA
AL AEZA 7 A= vigde] 9 EH A8 ukAL
o] UHSA FAHEE dHs|ojof gt fHFF 3
914 thZn|(Print Contrast Ratio)«= 4 (3)3 2t}

e o>

Brogio BN o mo do o

PCR=( R¢s— Ry)/ R 4)
R g : Minimum Space Reflectance

R g 1 Maximum Symbol Reflectance

o] & FolA Ha F7 WA (Minimum Space Re-
flectance)gt& 3% & Hrl Holjop &t <l HEu|E
08xA 2% 79 YFdH L 71Eod 30%7t =Holof
Hu] 42 wAg (Maximum Symbol Reflectance) S 25%°]
&tgkol sojo} gtth ol Zxlo] RMEHE HETH B
2 A8, 4-state HHEEE $HFL 4G
of MESAEL AP o] YEFHEY F4E F5
stof wiEbde ol HEgE AERe] 27 B =
nHg HE2ZA AAge] AHHESE H=E AadE 73
&,

5% oM g A5 § AUEE T
A7) 1024x768% 28 HAA g5
A2E 553 AAHEE G504 9
Z& TAHAA 200DPIY olvl A7t Y5 s stk

(2 8) CMOS-CCD MIA 7|8t O|0|A| &SFX|

GRS FA9 WEHE BE A2 ARl Ak
oo A2 918 paralled porte] ECP Rr& Apehi,
ol e) SSAHE Aojalr] Astel RS2 WAL 4§

SHE 4slale U= DHETE SYON 2tet AT 291

8tAh. 4-state BlE= A=A 32 BM PC 300MHz,
w22 64AMB 870 Visual C++ & AHE-8tAch

(29 9 AT oulA FolA vgHe ozl ¥
Az NERA goe] Arigre] WIERXE #<ldr] 4
sto] Agg Aoty AAgS ARy At W v
718 2-3A ov|AE g5st1, 2009 74 $HEF
AA7A Azt B2t $HE AY, OF W&
o A% AF LHE o4, $HEF A4 TS o
Aoz gzl olujzg AAGE AP A 3 3
0~180%k9) A%l BE 7153 A8 A 2 JED FH
ol §59& g 4 9tk n@lm, vtAET HEH
7] NAslE £EEel oM 58 FEGY dHE X
ol RAolch zEn, FHHAE o|FAIEA EWA 93
oA 59 Aejgd +3 A EAse AIUE
o] Wlss BXE ¥t A3 HAY Aojgho] 1
 FEH AAF}E FES4T o ANEFAARE HHoz
4-state WA= HE2AY 7HEAd 999 Fr7F AHAEHA
o 283, ERAE HABIY A8 FAYS HED ITNY
o] ddsA TAHE 992 V] 4% $He 8 ¢
AU, F FUY Ao HEo| ZAde AANRE ¥
5 4 ded, o] HAN HFEH x yHe HEZRS
NEez 7150 ZAEHES ANY da AA 7273
dAHE g 48 5 Ut




22 BeEXelatE=EX D Me-DT H3=(2001.6)

(29 1009 Aol oshd, o olux] AgeliMe] HAk
of WE AE2AY teA AEFRE FEIL 14 7127

& AES 9ske] 36.06msec”t AL8FUTE 281, ERA
gHe A7Alete AB2A] AAGgT 23 7]1&7)1qE ANs
=0 0068msec7t 42853, 489 A - &9 AAHRA 71&7)
ol gk B M7 Y8t 1456msecHE A2H S
gelgt & gtk 1 gl efFAlEe] HAHAS Al 5
35 Reed Solomon ¢xE|Fa &2 AEINNS A
o 40pmsec’t A2 QHATE oA HEAIZHE At 4319
msecolUe) $HE 15S #53td Agd 5 A HAtk
(19 1Dl M= AETE Ane a4YRE FEH Q)
Sxo 7|1god AY, $HUFL F9Y Ao A
L9 g wpmz AB2A7F EAG FEE AET Aol
ok (21 109 Zae] ostd wisz=el A4 AA, 71871
Sol #A%le] 30~60msec oWl #Eo] FHdhe AT
F otk (28 1204 E $HEF Fdo]l AT B
g} REHog ABEZA} &A B #ed Afed 75 A
g 402 59 AothAEge FFo EAsARE A8 9
ANFE gl gt F5HM, H24 Fool ABEAY U
2 99e AFE 4ole & g §5d 5 doy,
ReedSolomon €xg)&ol E3Hd tir e F(d. A4H HE
zrol 1oy}, wEH Bl 0, 2, 35 FA ZAE A9
e d Afoe BHEEE AT + UM

b

(38 10) MEel ZAIZ 2 B=E AI™

oh‘. =l

LLE
305774 28409  AZIZ2H022

U T |




Reed Solomon €x2]E A& AAHAAA GFE4) €
A e g48ed L FHY REASE 413027 AE)
2 At o 9l % 2FAFAY HAE 449
Az (127 A8)e] 2AHAY 5749 AEol b e
Z YEHE 2FE AAY & Utk

B mRdas $HEER JHE 4-state vPZEE nE
5 g AN, A¥E viaEE B35 A2dE 7E
& Aol 7€ A2 FgAA & A 71se £

& AL E 20msec ool £22FHBE 1A/ 15700F
olgtg Hd 4 9, A nA v A A
otEE Ao 8msec olUlel #EATHE BAEE F A
B2 [A7h] 4500052 A F+ vk a8, dISY
SHEBY A= 70008/ A AFE JUF
(Automation Insert) 270 & AHE-3ted 14,000%/A13 A2l st
3 gt} 189 BEAT B0msecoidol B5AAE 44
gojo} stnz AZH 71273l o A ¢ FIAA
15e EEANY F Utk 7€ olnx AEWRL o
oln|x) 2] o] olm|AZ W WHUWY 99 ¥, 7]
713 AL ZgAA, #EEAE 29 VEVIReE
)z FHAYL 25 F4d 5 gl
mapA, B =R E oF S LR odte AHE

A disee n4&RAE WYY A54TE A
g8 HlmE 4% A|A"S TS Aot THZAT
o3}, 4-state HFEE HERR Y 7| &o|F ZET} £45
Tol A B AMglo]l BEHY, AGE] BRoE AT I
A= Aed FgAAde] B5E £ A HAG F,
Araz e A, A7l dI Al A=(F
He #A=72 HE 75)E F A HAdh $HE A
ETE A7 Aadd gag Ao ojuAE wEHR
Aeste] HAstEd o 1~2msec 28 HDE HHE ]

iy

_4m{o >

oz = A2"gg HL4d Ao 3ty $HES 3
0~60msecolHel BEAMBE = UAA Ho ok 1A%
58000~1160008¢ ATTE AT = AUx= THo &

HE Aotk $HE AFTE & HIE #=57EH A
LW, AEHTL 34, AEEEE 7
*E“EW oF 57.25% (40~70%) ol &4

ruk*l_
>,\I
j
=

27 QTARoRE of BE Azl W Uy A
& doted A5TE g Axdol wAstn, 24 S
& ooz AYH ¥ Aol @k =¥, SUE
S0l g Aol Agats 1A o
suws, MgeEdns $o A

QWY dstate BIRE DATE WEHO| LB AT 203

[1] Donald Clysdale, “Canada Post Corporation’s Point of Call
Identifier,” Advanced Technology Conference, Vol.2, pp.771-
782, December 1992.

[2] Hitoshi Uehara, Yoshiaki Nakamura, Masataka Nakagawa,
Terutaka Tanaka, Akira Ohzawa, Ichiro Isawa, Hiroshi
Miyoshi, “Reseach on Barcodes for Mechanized Mail Pro-
cessing,” http : //www.iptp.go.jp/, July 1995.

[3] ]. Strohmeyer, J. Nice, “Carrier Sequence Bar Code Sorter,”
Advanced Technology Conference, Vol.2, pp.1061-1074, De-
cember 1992.

[4] K. B Redersen, Hans Gartner, Walter S. Rosenbaum, “New
Applications and Technology Trend in Postal Service,”
Advanced Technology Conference, pp.823-836. Vol.2, De-
cember 1992,

[5] Masataka Nakagawa, Hiroshi Miyoshi, “Barcodes For Use
in Mechanized Mail Processing,” http : //www. iptp.go.jp/,
June 1995.

[6] Rajan C. Penkar, “A two demensional dense code symbology
and reader for the package handling environment,” pp.875-
884. Advanced Technology Conference, Val.2, December 1992.

[7] Royal Mail, “Mailsort Customer Barcoding Technical Spec-
ification,” OXFORD. pp.1-11. April 1995.

[8] Shoji Watanabe, Shunkichi Isobe, “Simulation Analysis of
a New Mail Processing System-- Development of a Mail
Processing Model--,” http : // www.iptp.go.jp/, August 1995.

[9] Teruo Takahashi, Iwao Kawahara, Shigeki Toyama, Katsumi
Ohsuga, Yoshiaki Nakamura, Tkuo Yamashita, “Research on
Mechanized Processing of Large-sized Mail and Inter-
national Mail,” http : //www.iptp.go.jp/, June 1996.

(10] &4, “$HE 2A5HY £2& A4 I 44 4upazo
#3 A, @ AEA S| A28 A 2REF}ATE, pp.
92-96. 1998.7.

[11] 824, “§-H4E &2 4 State HIZE
shop, pp.139-152. 1998. 9.

[12] &4, $4%, $52, “$HE AsA £3108 9% 3
out of 5 A WlRAE HF AN A" 5 B A5 s
E=53, ABE A2%, pp496-498. 1998.11.

(13) eh2-A, A9, £33, “SHE AFAHHUE AT &2 4
State BtRE A|28" IR AT =], A7E Al
%, pp.146-155. 2000. 1.

[14] ¥HEA, $A4%, F&4, P35, A3 74, “Raster Beamdl| ¢
& AL 4-state HIEE BEY] 7 R B5 WY
A4z e A J77, FFARAGI =T, ATH
A7Z, pp.2149-2160. 2000. 7.

(15] &.5+9, “Erasure 44| 7158 A-&2<9 Reed-Solomon
B34 VLS, A&digta digtel A7 385, F844L
9=, pp4-36. 1998. 2.

", A48 A work-



294 FEAMeiE2=2X D Mg-D ®3=(2001.6)

=]
o 2y

e-mail : mspark@etri.rekr

1993 sAd¥w gstd A 4
AFEF I

20009 ~ &4 eiANEw HFEH TG
WALy

19839 ~d A AT+

LA7)|eAdTR AdA+d
HA)E o} : Data Capture & Carrier, Information Processing

PANN-
e-mail : hkkim@etrirekr
19733 Mg FoE S_EEH
(FAh
19853 AFdigte Fgaetd A4
(M Ah
19943 M7Adigte T3P A
HAE A (HAD
19799 ~ @A FFAAZAATY $A7 eI TR A9+
B ok FEAAA A, HEjuto], A4 &

H 3 Z
e-mail : hkjung@mail.paichai.ac.kr
1985 ZFedEa FFEFEA(EAY
19879 F¢digta HFEF AN
1993 #digrn FFEF I
1994~ WAt AFH TS
ag
A Eok - stojmm|to|/HE i o)A YR A=, SGML,
XML, HyTime, DSSSL, [ETM XMI/EDI



