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Research and development of computerized sheet-metal inspection system
based on the reciprocal data-sharing network
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Abstract

A non-traditional processing cycle for sheet-metal working based on the computerized image processing techniques

is proposed. The locations and dimensions of holes in the sheet-metal measured by the inspection system are

automatically compared with the reference data. Inspecting samples during mass production is easy, and it prevents

massive product failures. The interconnected test system based on the cross network communication enables the

effective fabrication cycle that realizes automatic inspection, quick delivery, and cost reduction. Also the test data or

related web contents can be shared between companies in the same trade so as to increase production efficiency.

1. FAHNE

FEMLCE AR ST AR TE R L 20
THEE L CTEREED PRI T TR (CLF ARSI T)
N5, RAEMT Tk, BERETOXEICHER SR
EEDOREERBN STV H L, S F o ZMLH D0
L—P—IIT%T, SEIERFORERD LITZIEFTIC
BT T o S F U I TOERFEA I A2 L —H—I
THDO T a7 T AIARH D ERBMPBET S0, &
FEENMTHORGREIIIEFICEETH D, LOLRBD,
FRAIN T AR O KER 4y 13 = PN 0D s i U8 A5 AE 5 )
RECZERLNTEY S BIZBWVWTH Z ORGRAIIE
ERM ) XA A I v A—=F I ERERN D H D HER
Ba2fi-> TROEE —>—OOXm & BAE LN 5
ToTW5B, 2éziE, SESERBIRORBEENT
WD LD 7B T BVEE B AT THYH L B
Wb, FLMEVBAFERITE Y LT 558, ZOKRE
FOFEETD R UL BT, SIENE, 2 X NEHREO
KERENEERSTND, BIEEOLEZ A, ZO L5 ek
HE B D WVITERER T O 22l e AR &R
SO R 7o b3 SR TR TO 2 A N HINEIEAmE
HTEHLWRILTH D, &b, WA ICZ KA R b
MDD T BPEM L@t TR TR E I Bt 41T 5
TEFEELL  BENTHIC-BEREENRETLEEN
PIBERBEORRMMIAET D 2 EITRET Hiv7euy,

VL ED X 9 7e R & figpe LAFERN RO M A2 X 570
Fx TGN T TRICa v Ea— &2 L 5 B0 i
AL RETREO BB & AR o RG22 EH 4 50l

— 110 —

VAT AERFE LI, £, arEa—X T L
*“ET X ZFIETC & A LG H 5 W IT U N R 6 T
BRI CIALTE DRSERMRER v NV — 7 O %
1Tolme RVAT AT EIUE, T2 & 238 ETTEZETY
Fﬁf i?XﬁﬁE’Jiﬁ%&ﬁEu ff:’/t 1_&@EELTH
CHi{g A RN BIT2 5720, BERRCY B— M4 —4
— I Z N TE DL 8 BIEA S E DR
BWHBOMT YA 7 V& ERTHZ LR TE 5,

2. FRERBRUER
B LA LR C R B A B L 7Bl THRAE > 2
T LORKKE R, BEW L ZIEMA s ARy U —
L& > TRET — & 2366 LoD Fiin v FOFED

E{ZRE : RS T
aEr_s L—¥—mT P vads
'ﬂ imuﬂ ﬁ%g!!?ég
e ST >
RS NI i
ALYk F NI ;fg;*'yh
Zotfe
-
{HS R4
semmmmmmsmmsmmnnnne’ A5 B
OWEB G T VRIS mFEET P
ORfFa b7 “p o
BHMIF—45 00—
:aémucl;—a?w’uipb g" 9
 ARER R R
1 ARSI TARGES AT A OREX
B FA) 15 B (5 P FE B s HELE I B2 (SCOPE)

5 8 MIpARFE RS (P 24 4F)



LEFEMTHOZ T ANBAE & Vo 72— TR ZDH
REIFZENARRE 725, LT, MEEIGEE (X% v
F—FHABLIOT ANV AT ), BRiEHY 7 b=
T HRA M= AN—EETe Ry T — 7 HEEIZONTHEDL
NI R ZNEUAR T 5,

2—1 EENBEE

R TAL YA ZOBBIEZIT I 72D X2 (@) D X9
RFEB T A 2 A% v > — O B G RS E R
IRBAFE A — 1 — L [E TS U, IR O &Y
TEAF v LUK 1. Sum @ 2 WRICHERRIZ & 2 HIE
PR & LRl U7 A R B B RS 0. 5om FEE CTH D 2
L EHERS UTe, E WSS E T SR AL YA X T
2320 Tholz, £z, TUXNBATEMN, K2
(b) D X 9 2k OGBS EE 2 AT L CRIEL T2, A
L A THEL HEGERZFERH CUOEHT 5 7 e 77
LEBFETH 2 LT, AL A RO EGESHRR] 16 B, 3t
HELY FEEE 0. 3mm 2RI Uiz, ELIZT VX NH AT HR
W2 THIRE & 72 o 72 BIBnNE O 5 0 SAFIZ DWW T, Wt
ZFA U= U O B2 Bl B2 L, © v Ui
WZHBTHY 7 by =7 ORI AR -7,

FUBNHAT
(21 Mpixel
- _ =5616x3744 pixel)

&

\ 601> F ik SRV

(b) T HNH AT T

(@) A v A%y F—F
X2 WigEEEE

2—2 BERAYIb+IzT

BITHTZIZBAZE LICAREREEM Y 7 b 7 =7 OFRIR
Bl d, KY 7 bv =7 T, EiRBgRIGIEE THis
o728 T — &2 LY —N—ITRE L Th 2 MDD T
T8 L aRiAriAI T T — B TR AR A R
Hx oy VAR JOREMSHET — 2 2RI TE S
YA AWAEHEEIC LD | BGEEZ F1TT 5, MEEICE T DI
Rl AL YA XC 20 LA LD TR TH B,

2EXRTED

bl | xsim

X3 MWEIRBEEHEY 7 bv =7 ORRG)

2—3 HY—=N—FBIURY FIT—IHDEE

i) Ve = Se g oo M3 pE SR IR Bl B o & — 21 ) B 4K
WML, 77 BRAREE (22— —E8) T4 RE (F—
A=) BEarT oY (METF—%) OlUE. KE
b7 EOWEEZFFORA M — =Lt 2% ¥ F—FAD
B RSSEAZRET D E E LI IR 2 —F v b
P EHH L TRy b= ICER L. AX Yy X

— 111 —

—HBR L AX v —F LT ARy R —
IO EZ X 4127779, US B —aFH L7- 3 EEGE,
el EALIC L DX 2 U T 4 OF(LERK Y | #H =5
HI N CIRAEREIEE B L O T — 4 &2t/ WE
EHERFCE D3y hU—7 Lo TG,

g
annannw® o V4 N

MREEHR

TEAZF P> Y5 — SLRIRIFL/ 2AB8G I
& _® . | —
AP
e J
[ ] SEHR % [l 8/

TUERBE (1—H—EHE)
T—HRE (T—HR—2R)
WEBa27 Y

M4 HRARP—n"—txy bU—IOME

3. &IV

B 2 AL B8 2 N T 4 O T RR0 AN (825 - v 0 EE A
L, BT — 2 L ORA E1T 5 AR 2 IR 5
LEBIT A M= A= T X 2T RR Y b
U — 7 MAA AR L AR AL o SRR & AR TR
— eI Rl L 2157, R R TR O HELs K&
ENTWEABINTEFRICH W CTEEDHROMD T
VIR T A 7 AV REBTE D60 LS5,

[FEEKRYRF]

[1] H. Watanabe, Y. Kikuchi, S. Muramatsu, T. Oitate,
M. Murata and T. Suzuki, “Statistical Edge Detector
with GMM Classifier” Proc. of the 26th International
Technical Conference on Circuits / Systems,
Computers and Communications (ITC-CSCC2011)
TC2-5 pp.611-614 (2011 4F 6 H).

[2] Takamasa Suzuki, Kotaro Sato, Shogo Muramatsu,
Mitsuyoshi Murata, Toshiro Oitate, “Online optical
verification system for sheet-metal
processing” ,PROCEEDINGS OF SPIE 2011
International Conference on Optical Instruments and
Technology, Optoelectronic Measurement Technology
and Systems Volume 8201 pp82010B-1—82010B-12
(2011 4 11 H).

[3] Takamasa Suzuki, Kotaro Sato, Shogo Muramatsu,
Mitsuyoshi Murata, Toshiro Oitate, “Computerized
Sheet-Metal Inspection Based on the Cross Network
Communication”, ICMEM 2012 International
Conference on Mechanical Engineering and Materials,
Conference Program Guide 275 (2012 4= 1 A).
[FREEREFY X K]

(1] 88 RZE ., H B, BB, FESEH, Yl o
BHJ7E. AAR, PR 23 4210 H 18 H
(#HERRY X ]

(1] “&REPROBMARM AT TEHM, Fl 24 4 1
H24H

(2] “PNEULERE CIEME - mdiRd” B P T3ER M. Pk 24
#1H31H

(8] “&JEISh O EMECER(L” BT L. Tk
2442 A 20 H

R O 15 R (5 A 7R B 2 HEE I B2 (SCOPE)
%8 R RS Pk 24 4F)





