HX| H R SAIAH S

i

=X| 2004, Vol. 14, No. 1, pp. 20-27
CHE QIA7| U HBIIS 2t HAMER Q1A AlxH

A Gerber-Character Recognition System with Multiple
Recognizers and a Verifier

20| - el ™
Hye-Won Oh and Tae-Hyoung Park

S503tR MO ASIoR o AFE HESN APL

[e] oF
=

Sk

AAFH 271 Aol ALEEE FARETAL 7Y FURHE B 94x o|&& AFo2 #5317 43 FA4AH Al
2 Atdtt. AW sd2 WEEA Y] DHRdRA, AFLY 9 TEvF £29 EFE oy, vtRAT|G 2T
g o N2zt 4edn AERAA Alage Ay ﬂJr%MW EANE L F&ete st 4 A gAY &4
JHE” AAsE AAGA B A B} £AE 28t REAANEL A F AHEYDAR FAH 53] <
AE gt 9shd Lféﬂi““‘ﬂ ofd thFEevl ¥ T2 EAS o)fe HITVE MLt E =24 AdE Ay
Ba QA Auae olygsies)y =g 2 AAb ZHﬂ]E' A As T2y Alzadol AlgEHo], AAAEF AzAAde]
Arbd e 718

Abstract

We propose the character recognition system for Gerber files. The Gerber file is the vector-formatted drawing file for
PCB manufacturing, which includes various symbols, figures and characters. Also, the characters are written in
horizontal, vertical, and reverse-vertical directions. In this paper, we newly propose the Gerber-character recognition
system to recognize all of component names located in PCB. To improve the performance, we develop the multiple
recognizers by neural networks and the verifier considering the structural features. The developed system has been
installed to the auto-programming software for PCB assembly and inspection machines.

Key Words : Character recognition, Electronic manufacturing system, Gerber file, Neural networks

.M = A AN EA, A3l 27100 g 2 oju)AE

Agate] exalel AFEolM AxNE JPste ol

Az gl A, AN T REFS zgshs ax B 7FE Foll AA Aol sbesh, uidelM ¥ 4
5%3}{1% 233 =Y e g 8 &Y dolof s Alte] Bol 22¥ 1 9A) YIw
A, gl A7) S ohers AulE A" A Aoy, B HTh AWM, QAFRTIde HAS CAD Hd=RH
Ae FOE ARE 5 4SS 200 HEdel o AFLE AACIES REeh wAoln. LA A
g AAzgaole] WAL aAo] wle Fastd dxm  AEoER ART Holy FFo] 7hgsi, CAD e 17
gty B3 DEE AmAA Ao o] ostel Axrd  © F¥ el CAD 7158 Aolstnz dwkA H.go| o
o] WAF/7F BEH 3 o, old ngdhs A Fula B B AN AR Qate 2yl EE oA
7ve] ©Eo) @}ol AIAA dkAlel] FA| A Fuh oA CAD Hd& &Hsl= o] §ol5kx] grh Li"%ﬂ, SE

Adzgnag s 71719 49 FE A g271% Az 1% AW (Gerber) FAZNH HESe

$AHoz Qs Ry|de EAste FH-FH Ao F HAAlblolE & %‘%o}“ Aol A gL wAREETA
o tiat ¢ X dolEl7} ledslojok st} HA ALEE 1 gl‘— ojn, ZHelel Aol Frr} gojsirt. ey HAE Y
A holElE Yedal: WS teel y sixle pra = 9 CAD Az} g2 Av 9L agadeld, 1yt
olth s ] yro] zozjn‘a_ JLA]% sluge Apgste], A ATLE FFE A dolHE FEI] M Wkl
7} BRI 92 7}(}]]3]- o ¢elo] o] EAIA 94 t—]] AsazES 7} astch ol vl 79 §-F $4 dlo]
OBl mA|8h= Aot} JLA]oﬂ geo Azte] 2gHy & H AETH T AH HAds AHSSH: Wlel Al Slksn
8 u) 7HES WED Astelor sfmz Hu) tsee 2 Aok [2013]

Aw sdzrE AAs 27 e FEAAolHE 2}
FToR FEIe AZEE Y B ol ZZ 1o

XM4aAX} : 2003d 109 152 g g} o] R 1L A}ivIge] Widh F-Eeo] YA e
etz olx} : o004 1" {49! FEAACIE, dd Ao 917 2%, A7) E AEH do]g
ZHAtel 21 B oA7E SEMYVIEAE 2003 the o A el AFoer FE40 olw RIY, 'C2,
ESJ|20|MAIY HMEZst ARLE S XHoE Ldy U3 Te REHAA ]Ec’ s o8 F&37] YA E
ol &L ch, o] AN 7sel Hasith B =82 AW Qe o~

N
S



QA4 A 28 S o] etk

i S R L EHI‘J ?47“\: RS oA 27, J)e
T A EHAAE Fele fEsliT delH g BAste -4
g 4 ‘5‘}‘7‘: 3}}@}511 €14 (optical character recognition,

F¥jo] Shll 4I114] 2ol
RS WEE A, TG A T 40l 4
YA 8 obs Wk sl el e 0 ol
el % Bt g AR wasE A Fag e
A0 EBIE A8 Zolrk. A
MEake] ldol Bapel MEY @t wl ARHLRS
AwEAAd Hed QP15 FAST. E =Ee
e A4 FHE Sldtol, oF 1ANzE B A
i Z—Lg_'(ﬂ— AoE kﬂ/\]b’ t}

W AW el N FEAANCIES FEAH: AN A
Aalel A%, FEAN A ofef F4x ola] AAB L,
34 Aol MR o] obyl WEFH o FolAu,
AR o2 243 £y 2 /18 £l o, w5
Eelol e Alsel, Aze] 3 o AR § H9E
Won Ho5o] AomE AEE Bejstel LA 24
oF qhh, % Jle] HAEAAE A WS AM A
Aol A7 Ages) olpigul, A Ael, SARE, B3 3
¥ A7 ¥ TE RAANRAS 2ol Agsiolor dut

2 epe AMEA QA4S AT she A2dg Aok
a Wk AW el Rl ol e FAMHNS 2ol
it 12 ) SAYS FEen. e G by
S slstel ohE Q4
ol a9y

q

H
A7+ "4 9] i

I u
+8E s W

5}
Hyoz g

Lﬁﬁli‘“gi 11“51“%,
v% & AbgsEl @ QS Ha
Lol EHEJ FAg BHE B P
Aol & X}%ii ?léf‘q choFst A el gk
s %3 3 &S HIet

2. A ZEA} A AJAH

19 AAE PCB o A%E AT FU2Y, LE FeE
=gy wal ¥ PCB #1279 +ES 9ste] ALggn 3
1/\-]7;”_9_ CAD #elzxg Ag*ﬂchl] G}L’rQl 71l sl

A, 949 3, vtz @ Ha i § e e Al a
‘QO] Hasth Au AL 1980 Gerber System Abell 2]
3t A AdEAer, ol% FAEEFE (RS 274D,

RS-274X) [5] 2.2 Al9so] ¥ Abgsla vk
Aw selel woleis Be) @4, 7] @ o B S 3

0

og D &, §A] B3k "o‘é‘% Aol G =2 2 XY 94
o A 1y 12 Ba Al dig AW gkl dlol
Blo} oJiis pojau) aﬂow Bz kel go] AW el

aﬂgﬁsﬂqoi ﬂo]fx] OJ‘O] _Lvl_;lr@o]],} 5—70] sﬂ}\l— m 1
/]“ aperture HlolE 2 WE Ao} B ‘_X}C’J’iloi ]
o) Adg By A dskel olF AgEkA @
An QUEjsols g vk, A, e
A % PCB Z‘é 3 Akl e gk BELA] dolHE A
rﬂ SelA FEeh: smusololrh HEAA dols::
C2 Bl ER Al b 9B W g Egke,
o]-« ¢ 3zg}elo A ;ﬂ;ﬂ.o};ﬂ %3} 4 gomn AALE Ao
A e AbgEnh Al clEsela 2R zaﬂ AHE AL #1 X #

E Y GEE AEoR FE/MS shl, REANGY 4%

a
o
e
>
N

1)
oY
ol
N
]
PN
rr
N
3
2l
pal
e
>
>
|>
ot

GOL= AM Bzt
G54D10x 10 ¥ B uwH
X1000Y1000D01=  (1000,1000) 91X = ©]%F
X3000Y5000D02=  (3000,5000) $4x174=] A 17)7)
X5000Y1000D02*  (5000,1000) $1x174A] A 18]
X2000Y3000D01=  (4000,3000) IX& o] %
X4000Y3000D02+  (2000,3000) X744 A -18]7)

{3000,5000)

(2000,3000) (4000,3000)
(1000,1000) (5000,1000)
& 1. AW dlele e 4.

Fig. 1. An example of Gerber data.
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TFig. 8 Multiple recognizers and verifier.
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