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2251066 TI TLE OF THE | NVENTI ON Device for and Method of Detecting, o
Positioning Marks for Cutting Ceram c Lam nated Bo%y.ﬁﬁggGRCUND OF THE® '
I NVENTION Field of the Invention The present inventi‘on $ at es generally(?o

a device for and a nethod of detecting positioning marks in cutting a

ceram c | am nated body used for, for exanple, ceramic |am nated el ectronic
conponents, and nore particularly, to a device for and a nethod of picking

up an ITAGE IOF IR i INENTKON positioning narks are forned and processing

i mage i nformation obtained to detect the position of a mddle point of the
posi tioni ng Dearike flRascandtMeothod éhNeDBLeort iAgt PAsdariviing amaprsed

el ectroni ¢ conponent represented by a nultiTayer capacitor 1s torned by

si nterifg TutdinmaiRG Wy 1k thaeed bBoligm nating a plurality of ceramc
green?ﬂﬂEK3'E5é%Eﬁavrﬂg‘rnﬂET'ETEtrTUdE-nateriaIs printed thereon and
provi digagk@HoNE (R T egratnt fevout er surface of a sintered body
obt ai ned. Generally, a plurality of nother ceram c green sheets each

havi ng gi; r inted thereon are | am nated and a not her
P 5 R R

| am nated b _ is cut in the direction of thickness, thereby
to obtainr ective |.am nated. bodi r nul ti.l.ayer capacitor pn_order
to i ncreaseqﬁ)eo&fceﬁ%ﬂ"-taﬁ&?en%%" ﬁgigggspggﬁe\?ﬁé\kg&(ﬂmﬁw SVH5E ht?rceram' C
green sheet as ngcri %9 above. A\gluralitx of inpner. el ectrode

and a method o etecting positioning marks in cutting a

ceramic laminated body used for, for example, ceramic
laminated electronic components, and more particularly, tp a
de&ice for and a method of picking up an image in portions 'ﬁi‘
where positioning marks_are formed and processing image
information obtained to detect the.position of a middle
point of the positioning marks.
Description of the Prior Art
A ceramic laminated electronic component represented by
a multilayer capacitor is formed by sintering a laminated
body obtained by laminating a plurality of ceramic green

sheets each having inner electrode materials printed thereon

and providing outer electrodes on the ocuter surface of a
sintered body obtained. Generally, a plurality of mother
ceramic green sheets each having inner electrodes printed
thereon are laminated and a mother laminated body thus
obtained is cut in the direction of thickness, thereby to
obtain respective laminated bodies for a multilayer

"capacitor in order to increase productivity.
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naterlals 2 are printed with a predetern ned pltch on the upper surface of
t hesADt her ceram ¢ green sheet 1. In addition, positioning marks for
cutting 3 are fornmed in the outer peripheral part of the upper surface of
the nother ceram c green sheet 1. The positioning marks for cutting 3 are
so forned as to have a predeterm ned positioning relationship with the

mil 1 1 yer Eigﬁiﬂ 7. T8 BHh P34A7 <hERREE Léfﬂgr%i?rg?‘gg‘%"ﬂ%d?e%p ar e

| am nated,, to am nated.bo er.eaf ter

b
o Pher cenedy bl 2k Lo RLber Lo n "RLBgH ity BuCirRe eLe

¢ner
% expose.

the positioning marks for cutting to the quter side surfﬁges of t he

3
mot her | dARHerE4l8 2 ane aglgﬁsqmwl'tﬁhpﬁgprsde&@r

above descri bed nother |am nated body 4 is nounted on a cutt|:€
n

The cuttivBpenisertace ebnthe ymetheroeaBrpic) sreendisheeti dn of

on £hey 5 the

tabl e 5.
he Y-axis

and the direction of the [err]Jaxis as shown. In the case of cutting, the
posi tioni agdibi¢s, appeitioging macksufeor cutdingr Ba@de donmed |inythe ed
body 4 are confirnmed by the naked eye using cameras 7. Fig. 6 shows a field
of visionoBtéprpéniphensl asart ¢fi the upperoBurfaciengf tthe Imefttheand

(i ndi cated by a one-dot 2 and dash line A) and the right end (indicated

by a one-getamié gp&én! sREed) 10f Thpl poaliitlivyndhg arirkisOfioly dRting B
cutting 3 which are overl apped with each other in the direction of

thicknessafgesdefSFiie@Cs to have a predetermined positioning

relationship with the inner electrodes 2.

— In obtaining the respective'laminated bodies for a

multllayer capacitor, ‘a plurality of mother ceramic green

sheets 1 are lamlnated to obtain a mother laminated body 4.

Thereafter, the outer peripheral surface of the mother

laminated body obtained is cut, to-expose the positioniﬁg

marks for cutting 3 to the outer side surfaces of the mother

laminated body 4; as shown in fig. 3.

As shown in_Fige. 4 and 5, the above described mother

laminated body 4 is ﬁounted_on a cutting table 5. The

cutting table 5 is constructed movably in the direction of

the Y-axis and the direction of the 0 -axis as shown.

In

the case of cutting, the positioning marks appearing on the

outer eide surfaces of the laminated body 4 are confirmed by

the naked eye using cameras 7.

Flg 8 shows a field of vision 8 for the cameras 7. In

the case of cutting, the left end (lndlcated by a one- dot



whi | e observing the field of vision 8, and the mddl e between-the left end
and the right end, that is, a mddle point (which exists on a line d

i ndi cated by a one-dot and dash line C) is determ ned, to cut the nother

| am nated body 4 in a cutti ng position D (indicated by a broken line)
spaced apart 3P@nfEsd nliRE eA)oiand bhhe Fiehdt and nédndicakede lyn ahe basis

of the niddl Goxi@-l-dibt dRanabishelinben) Sof W tp N L0068y (S0 thSdoMdn i 5g N0t

| ocat ed abovet £s}|n%f€€3|tl%pq?the cuttin able5|s noved i n the
direction of % #894i% SRR GFe HVeRlapped; with-readht ¢ he
cutting edge ¢1shencamedthler edidectilan obifie meknqss)oarel aetdrmbinegr f orm

the cutting I Y eSGl \/ al od of tting a
coram o | ani o bhe p2apSEy NG, EneREAICLIIUEN U alE R radit
posi ti oni ng- rkek¥eenr té’@t tlﬁh@tBGWﬁl @nd gthe Mhltammtl tman imgcha ot her

|n the directinnaps E&%ﬂeﬁm&de&%&n% G AREL e Paaks cAkeld gy gul ts Of

t he observation % e naked eye.. Accor di ngl variation In- measurement
i s |arge and SReTAREs ans,Aashdidenifle ife dateImingd nt tosommnrther THE
| NVENTI ON ACQﬂlSthQﬁ| ﬂaﬁiﬁﬁé&seﬂ%dy nwentiirpn aali éﬁttﬂn?f OyégﬁtﬂoﬂeVlbce for

For cutting AU RPREbEARY | RsEXSaRiohind) PRACRHEEErE T szn (Hieccor di ng

to a first amddkecpnmnaspvca predeterminead distanae drorthedasi=t hod of

detecting posdflagénﬁlgaigs E,q;,tcuttl ng a ceramc Iam nat ed body having a
plurality of 1nner-electrod
Meanwhile, when a cutting edge (not shown) is not

located above the cutting pos:.tzo.n D, the cutting
table 5 is moved in the direction of the Y-axis or the \./‘
direction of the f-axis such that the cutting edge is
located directly over the cutting position D, to
perform the cutting work. _

In the above described conventiénal method of
cutting a ceramic laminated body, however, the middle
point of a group of the positioning-marks for cutting
3 which are overlapped with each other in the
direction of thickness is determined on the basis of
the results of the observation by the naked eye.
‘Accordingly, the variation in measurement is large and
it takes long to determine the middle point.

SUMMARY OF THE INVENTION .

Accordingly, the present invention aims to -’
provide a device for and a method of detecting a
middle point of a group of positioning marks for
eutting accurately and instantaneously.

The present invention according to a first and a
second aspect is directed to a device for and a method
of detect:mg positioning marks for cuttlng ‘a ceramlc
laminated body hav:l.ng a plurallty of inner electrodes _
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"3 formed therein and intended to be.cut i-n the direction of thickness on
the _basis of positioning marks for cutting so provided on its outer side
surfaces as to have a predetern ned positional relationship with the above
i nner el ectrodes. A _device;for detecting p03|t|om hg marks for cutting a
ceram ¢ | am nafeemed fhexeth Ard intended| totbe syt tirfthehd imessridn
invention is chgrentiekness in CeRRr Ib%é\gsds&ecgdgla;mfﬁarﬁst & N9

i mage information obtained fro%t he outer side surfaces a ceramc
| ami nat ed bodySuHFHRF ySROBFAYiAEd, OO drt%lﬂ‘éF?rcﬁaflﬁgsPﬁgaFﬁ&géﬁ EDr mat i on
det ected by tmawoa/epnbdletémgnéaapesbaie@haan re 1e¥ionsEns Wixh HHy i Ng

means for stor Bive t|on bi nary-coded by the above
bi nary- codi ng Ameanes REF a%?% E’?flg éxtracting neans for extracting signal

regi ons having a Y @ieVMS fp}' ndetettingt hpasitipnidgt enark=d foat or
density out ofeidyeidynal YePalfdc! iRi At 0aMHd a&eaﬁalhgbt@s e

stori ng neans, renoving Si gna regi ons havi ng an area not re tha

predet er m ned St ARPashy el theypresentiinyention s Fhaﬂfﬁétle&’tléﬁﬂ

di rection not ¥yeseonprisiny edetewlrﬂgd heaash, faﬂd &é&éﬁﬁimg jiagemaI Ni Ng
candi date for and, m ddl e

si gnal regions, o) cuttin
p0|gnt cal gul at*rﬁéom%ﬁéo?o? tarpg a?F ;{?P%n?‘éﬁﬁ’édsgilﬁcﬁ}}é'@f‘ 884 ect angl e
obt ai ned by erd acgramiz r damdngltedci bodm;crbbnagyeeoﬂlng means for

binary-coding the image information detected by the
above detecting means based on a color density;

storing means for storing. the image information
binary-coded by the above binary-coding means;
characteristic extracting means for extracting signal
regions having a color density not 1less than a
predetermined color density out of the ):)inary-coded
image information stored in the above storinq means,
removing signal regions having an area not more than
a predetemined area and signal regions having a
length in the lateral direction not less than a
. predetermined '1ength, and selecting the remaining
signal regions as candidates for positioning marks for
cutting; and middle point calculating means for
calculating an enlarged circumscribed rectargle
obtained by enlarging a rectangle'circumscribing each
of the candidates for positioning marks obtained by
the above characteristic extracting means to a
predetermined size, dividing all the candidates for
positioning marks into groups such that the candidates
for positioning marks whose enlarged circumscribed
rectangles are overlapped with each other constitute
one group, seléctin‘g as a group of positioning marks
- for cutting a group in which the -sum of the areas of
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of the candidates for- posi tioning marks obtai ned by the above .
characteristic extracting neans to a predeterm ned size, dividing all the~
candi dates for positioning nmarks into groups such that the candi dates for

positioning m se enl grged circgunscribed,.regtangl es_are overl apped
with each ot herg&éo\r,\\g Pt ufgngﬁgagFgup,%"é'el EE’???@°&§“§ gP8aksof 1fostheoni ng
marks for cuttilaygesi ont of wihe lyrdups wbtdindd, aasdscoicdlatiayl athe
candi dates forgppaaill Oy markS,. i he iarg out _of the groups, obtained,
and cal cul ati ng,aar]ﬁ?eddlryecﬁg’ﬂt e"t'ié/\%ltén f‘h% I'g?‘tfrtr:gls%tstenc?r&ﬁd ?’H‘g rFBﬁt nost
end of the sel¥dgbgmgsfuerd pésithensedested Jgooupuofi mesfuibheéngore, a
met hod of det emhirRg BOY lcudtiibg.marks for cutting a ceramc |am nated body

according to the seg,ong:lhlas ect of the present invention is characterized

by conprising det& °-re|'rra§|emi°ﬁﬁ.. "&dna‘??oﬁeEBF&lﬁ'@d peitioningt er
side surfaces marksc@ocanmanttimgad edebatlic RQamihateadiviiy hecdetgehgd | mage
information b d a d ity; stori.ng a _binary-coded,i mage, Signal
in storing neg‘gg; ée}g -I‘gggloﬁgd- s%ﬁ&% eé%On?‘ aVETF SR ot BYeREAON: yiBot | ess
than a predet eehanagtesigeddenshyy fcomprisirigiar ydetdettingage shggé!
stored in the i S¥ethnAd iR r-g;ga/i_ 1 GRE! ouk&E QN ' n_earea
not nore thalri a preé'eter%%?tr?é" ar ef;}'g%ﬁé e\/\%?l eg’isz‘égi %nzéle :%ié::.éd%se%aeTfng a
length in the ®afEFaPiG daminatemibed¥s bhnary-coding the detected

image information based on a color density; storing a
binary-coded image signal in storing means; extracting
signal regions having a color density not less than a
predetermined color density from the binary-coded
image signal stored in the storing means, removing
signal regions having an area not more than a
predetermined area as well as signal regions having a
length in the lateral direction not 1less than a
predetermined length out of the signal regions, and
selecting the remaining signal regions as candidates
for positiqning_marks for cutting; and'calculating an
enlarged circumscribed :ectanglé obtained by enlarging
a rectahglg circumscribing each of the selected
candidates for positioning marks to a predetermined
size, dividing all the candidates for positioning
marks into groups such that the candidates for
- positioning marks whose enlarged ' circumscribed -
rectangles are overlapped with each other constitute
one group, selecting as a group of positioning marks
for -cutting a group in which the sum of the areas of
all the candidates for positioning marks is the
largest out of the groups obtained, and calculating a
middle point between the leftmost end  and the
‘rightmost end of the- selected group of positioning
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* predet’ermined | ength out ‘of the signal regions, and selecting the renaining
'signal regions-as candidates for positioning marks for cutting; and
calculating an enlarged circunscri bed rectangl e obtained by enlarging a
rectangle circunscribing ;each of the selected;candidates for

posi tioni ng nemagkse a predeterm ned size, dividing all the candidates for

posi tioning marks i. : ch t hai .t.Rke jdat f positioning
mar ks whose gnlaraggcggﬁ%93n§§riBed?&é%?ané?@ghgﬁeggve?ﬁ%pd%ﬁeﬁ?? each
ot her constitutBVen&lignotiperecigcpPrayidedaagnethodiopaedsibioningeains
for-cutting a ggeyeien WAVEHg NE Sy 2aS. & 4 capdidates for
positioning marks is the Lgrgest qut %%l%ﬁg géguﬁgﬁ%ﬁ?%#%%gsnaﬂﬁgfﬂg

cal cul ati ng a FPEEEEN,pFha mekhgdeFomprdsing ( jdentifningaad least
rightnost end sémehef theegbgilsgratiod meeXs, Autitting eRtkemed\cser di ng

bosi 1 oni ng anPaPLEaPR (it Rt prepRiEled Credfafraf1Bho Rarka kst Ror con,
the nethod con@etermgnivgnia freferenceeposition onthelatgont tat i tive nar ks
dotorm ning o SopectedtOxtialls Br MooiLioH LhetudSOLELLOLION SR AE. O7°
position the i YGASE:semei of the Hegiskratian marks eing eftected oy ks

bei ng ef f ect edaky1pBahySaNSaptered UiRdgbnBsctRé eI @lé i€d Adtedpies N ne
regions having particular color density, area and
length characteristics, and selécting said
registration marks from said determined regions.

According to a fourth aspect of the present
invention there is provided an apparatus for
positioning an ‘article having a plurality of
registration marks thereon, the apparatus comprising
‘means for identifying at least some of the
registration marks, means for detecting extremes of
position in said identified registration marks, and
means for determining a reference position in relation
to the detected extremes of position, said means for
identifying at least some of the registration marks
comprising means for analysing a captured image of the
article to determine regions having particular color
density, area and length charactéristics, and means
- . for 'selecting said registration’ marks from said

determined regions. .
In the present invention, an image on the outer
. surface of the ceramic laminated body on which the
- .positioning marks are arranged is detected as image
information by the detecting means, and the image
information is subjected to image processing, thereby
to detect the position of a middle point of the
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regi ons having particular color density, area and I'engt h* char act eristi cs
and sel ecting said registration marks from said deternined regions.
According to a fourth aspect of the present invention there is provi ded
an apparatus for positionin an_article _having a pI urality of
registration PRt %ﬁEF-BSnmaFgﬁ - apPanaeaeddlyi & mjdddenpoink of a

i denti fying &jronlzpasaatf p@smt:.@fungh@\arze@ seant igyn daﬁééteaemﬂ&it
detecting extr

(ﬁ ositi id,identifi dr I stration marks,

means for deté ?ﬁ’?‘ﬁ‘ P8 rRer ’b%% i En - t%P t ekt ekked

extrenes of pcpnssmlesaoddmm fahe i niedaléylpmg.rai deashesgli%ugf éhe

regi stration r%éq_stfgﬂ})ﬁ?shgg geggéug_.gq:eq ri% cﬁgpt ured i mage of the
Iar co e

article to determ ne regrons partie ‘nsity, area and
| engt h characteri stTke, aé?lw%em @#‘té"@recfﬁhgusan afegther aiesentar ks

fromsaid det eiﬁ%é\&‘@'léﬁg'ﬁ'@ stl (fereh esath | B&Eﬁ&bﬁﬂaﬂ'%y' RHe et he
outer surface of th% ai.n%uplamn ted bo pdsi t1oni ng marks

are arranged i%PRER Fraf nfftﬁ?Fath{%‘ﬁ WWe%e@ﬁvﬁ’d‘qﬂsﬁﬁﬁ, and
the i mage i nf ctheteon wil&ub;emmml ¢Dearage by mid@rathenebf tihdlet ect

2 o e por i 9 S A et 48 RariaB F A bRt SRS

dependi ng on ineentided given Wi‘hhre!tngmMetq tthe accompanying
draw:.ngs.
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a schematic block diagram showing a

and

device for detecting positioning marks for cutting
embodying the present invéntion; |

Fig. 2 is a plan view of a conventiocnal
arrangement showing inner electrode materials and
positioning' marks for cutting formed on a mother
ceramic green sheet;

Flg, 3 is a perspective view of a conventional
mother ceramic laminated body having positioning marks
appearing on its outer side surfaces;

Figs. 4 and 5 are respective plan and front views
of a conventlonal device for cutting the conventional
mother ceramic laminated body of Figure 3;

Fig. 6 is a diagram showing the field of vision )
of cameras in the conventional device of Figures 4 and o
5;

Fig. 7 is a schematic diagram of an image of a
mother ceramié laminated body stored in an image
memory according to the embodiment of the invention;

Fig. 8 is a schematic diagram showing the use of
a rectangle circumscribing a positioning mark and an
enlarged circumscribed rectangle embodying the present
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"possible to detect the niddle 'point of the, group of positioning marks
accyrately and rapidly. The above and further features of the present

i nvention are set forth with particularity in the appended clains and
together with fhe adyant ag.e_. thereof will becone «ct:earer by consideration

of the foll owi HVEBELPNEd Hé‘scr'i ption of an enbodi hent of the invention
given with referencRigo ¢hts arcciamytie diayragssh&Riky ShSELER 6B OF THE.

DRAWNGS Fig. J.is.a.schemtic block diagram.,showi.ng a device for, detecting
posi ti oni ng ma#kéa?‘%? %ﬁﬁ%%ﬁ%& o g’r?@ : i"’r?\fg?ﬁ i%‘ﬁ’?‘ﬁ'b’.’g 2 is
a plan viewthé presentvinventdbnarrangenent showi ng inner el ectrode

mat eri al s angl)gfﬁ%_ﬁgnbggcﬁgyﬁokobﬁc%é SEHmsPn a not her ceram c

green sheet; | S a_perspective view of a conventional nother ceramc
| ami nat ed body havi F§gpodi t}wnrRnFehematippedocky dirgram oghowigigiea

surfaces; Fi gSpodi®iéning’ tnd196 Attt TGN VA e OBECHBWRGCf 8 an
conventional device,for, cutting the conventionpal nother ceram c | am nated
body of Fi gureelﬁ?o‘g neng of "a“%i%%%‘ﬁ%‘ghm’ﬁﬁg%ﬂ’é-fi’eﬂ?"’rﬁem%ﬁww
caneras in thelawinabéd obedy dévisemolinkieduiors ad stagieb 11Ri g The iscdge _
an | mage. memoryt S FantrRated s Intuaidy, 18 MRe SR AR Rhates 18 TS L
schemati c di agthen d¢soription ofctbe priost anfl.e Morsuspedifiivally,
positioning megfe %@é‘ 11 is so constructed that it can be moved in
the direction of the Y-axis and the direction of the
@~-axis shown in Fig. 4. _
A camera 12 is disposed in the side part of the
N mother ceramic laminated body 4. The camera 12 is so
provided as to image the outer side surfaces of the
ceramic laminated body 4 on the basis of 1light
irradiated to the outer side surfaces of the ceramic
laminated body 4 from a light source (not shown).
This camera 12 images the outer side surfaces of the
- ceramic laminated body 4 and outputs its image
information in the form of an analog signal.
An analog~to~-digital converter 13 serving as
binary-coding means is connected to the camera 12, to
binary-code



enl arged circunscri bed rectangl e enbodying the present 7 * invention; and
Fig. 9 is a schematic diagram show ng the step of finding a m’'ddl e point -of
positioning marks enbodyi ng the present invention. DETAI LED DESCRI PTI ON OF
THE EMBODI MENT Fig. 1 is a schematic bl ock di agram showi ng a positioning
mark detecting device according to an enbodi nent of the present invention. .
A not her aterimaige lianfomietidwdyignalk omtptetednfromt tlge ddmeFheigtage 11 is
constructed simlarly to the cutting stage 5 in the description of the

pri or arbasuargnsraecddi@lald%sﬂp stage 11 is so constructed that it can be
noved in the direction of the Y-axis and the direction of the [err]-axis

shown in Fig. ah shdidienddy | £ U@ nased fed Mo Sthle BREIoELbDe Mot her

ceram ¢ |l am nated body 4. The canera 12 is so prOV|de o I mage the

outer si éggwfa%‘@réé&e dfsesﬁeq Cs d SR fnagﬁe : 26 {hf M&{?&;gg%gh' | ght

I rradi at to the outer aces 0 eran C an1na e y*4 from
a light o Thi canera 12. ges the_out si de surfaces
of the c rg 8 ﬁ#ﬁgQquggﬁ Eﬁnﬁﬁﬁéégf'c?m%%% ?ﬂfg$nation in the

f orm of an an Io - An anal og-t o- d1 ital converter 13 serving as
bi nar y- codi ng ?ﬁﬁﬁﬁ%ﬁ(ﬁf?%?q qenngeted nge ytheqimage

memory 14, to extract positioning marks and regions similar
to the positioning marks, that is, candidates for
positioning marks from the imége information obtained from
the outer side surfaces of the mother ceramic laminated body v
4. 1In addition, a middle point calculatidé device 18 is
connected to the characteristic e#tractor'ls. to select |
positioning marks from the Candidétes for positioning marks
for cutting selected by the characteristic extractor 15 and
calculate a middle point of a group of .positioning marks for
cutting.

Fig. 7 is a diagram schematically showing an image of
the mother ceramic laminated body 4 picked up by the camera
12. In Fig. 7, reference numeral 21 denotes the outer side
surface of the mother ceramic laminated body 4, and
reference numerals 22a and 22b denote backgrounds. 1In
addition, portions hatched in the direction different from
hatching of the backgrounds 22a and 22b ;ne portions havipg
a color densit& relatively higher than that of the base

portion of the mother ceramic laminated body 4, and include



a

"8 . an image information signal outputted fromthe canera .12 based on a
colkgf density. "An inmage nenory 14 is connected to the analog-to- digita
converter 13, to store the imge information signal binary-coded by the
anal og-to-digital converter 13. A characteristic extractor 15 is connected
to the image nenory 14, to extract positioning marks and regions simlar to
the positipy@itd oings mdied 33a BB s §p6tH0Zd ti@egy marks fromthe

i mge information obtained fromthe outer side surfaces of the nother

cerani c | am nairgd thedutbve ldesitdiyd P andl 6 Helb S D9 €1 ALV AL L PO; gevi ce
16 is connected to the characteristic extractor 15, to select positioning -
marks fro h %&@QJQEﬁﬁ§ id40Ni L cLt T L0 cied by the
character @:el ?aext ré’ct or %rﬁa 2'*ct& at{}ge a@éﬁgﬁigﬁg%n#éf(}?s Z%%o%%

of - posi ti gri.ng r f Qr tti Fig. .. iS..a dagramschenmat.i cal showi ng
an i mage %?fghgﬁgoﬁ)&t%c@%r%oc%arﬁnn tt&F bf)’dlge Zé%?c‘%ﬁf’lﬂfwtﬁﬁ %}é\%ra 12.
In Fig. 7, re%grence nyner al Zildenotes the outer side surface of the

mot her celtR§ CFBEPORTIPH Ay the OREeR 3148 RUTIARS AL 2D the Lovdmignot e
backgrounds. In addition, portions hatched in the direction different from
hat chi ng érminatesc bedyutdPm they sty of thprdibferenss np £e0Dr density
relatively higher than that of the base portion of the nother ceramc

| ami nat eddleasyit#,. and i ncl ude

In the characteristic extractor 15, reéions having a

color density not less than a prédetermined color density,
\ that is, regions hatched are first extracted from the image
information signal based on the image shown in Fig. 7 and
then, it is determined whether or not each of the regions
has an area not more than a pfedetermined area and has a
length in the lateral direction not less than a
predetermined length, to remove the regions having an area
not more than the predetermined area and the regions having
a length in the lateral direction not less than the -
predetermined length. This predetermined area is previously
determined so as to distinguish the posifioning marks 23a to
23f from the spot 24 which is significan?ly smaller than the
positioning marks 23a to 23f, and is set to a suitable area
depending on the sizes of the ceraﬁicflaminated body and the
positibning imarks. On the other hand,_fhe done describedl
predetermined length in the lateral diré¢tiog is determihed"

so as to distinguish the positidning ma:kleSa-to 23f from
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positioning marks 23a to 23f and spots 24 to 26. In‘the above described ...
anal og-to-digital converter 13, the backgrounds 22a and 22b, the : g
positioning marks 23a to 23f, the spots 24 to 26 and the like are

di stingui shed fromthe base portion of the outer side surface 21 of the
ceram c | am nated body 4 on the basis of the difference in color density.
In the cheheadaskgtoundst 222t and 182b | egndnis hatvsagsatcoboa daigiabyenot | ess
than a predeterm ned color density, that is, regions hatched are first
extract ed digyh tdepen@ieg | orh Ot Het s Dresi gNathdasefamilct Dami HAgedShewy i n
Fig. 7 and then, it is determ ned whether or not each of the regions has an

area not Juy eeHd'pbsti P SLLAL HARRS, area and has a length in the latera
direction not | ess than a predetermined | ength, to renove the regions

having an ar ea o dtlgod ek bE1BEE IRREACE O LER BAGLLRRLAZLORS havi ng

a length in the lateral directron not Iess than redeterm ned | engt h.
Thi s predet.erm.ned ea_, i det er m SQ to_distinquish the
posi ti oniW%‘ﬁ&r 2%’ t%ﬂ’%ﬁéﬁ’(o%?t %"%‘S%téghgﬁﬁ?c'ﬂ“%@ §ﬁ"§rd|li&1ef‘c§ﬁ'ﬁfly
smal l er than th ositiopi ng parks 23a 23f, and.is set to a suitable
aren depcif e bilneafTELohiRg afks 2fa Fa 258 1o polgvar end the
positioning marks.. On_the other hand, the_above described- Eredeternined
| engt h i FeRanin®e ResiPReReBHNE sa (RO LOR densEby sRot olesst thehi 8h t he

positioning marks 23a-to 23f from 10 t he backgrounds 22a and 22b, and
i s al so meedeterminedptelor density, that is, the positioning marks

23a to 23f and the spots 25 and 26 are selected as
candidates for positioning marks. S "

The following calculation is performed in the middle
point calculating device 16 using the“}egions selected in
the characteristic extractor 15 as candidates for
positioning marks, tO-detecf the position 6f-a middle'point

. of a group of_positiéning marks.

As shown.in.fig. 8, a rectangle P circumscribing, for
example, a candidaté for a positioning mark Iéa selected is
first calculated, and an enlarged circumscribed rectangle Q
obtained by enlarging the rectangle P to ‘a predetermined
size is calculated. Theg. all the candidates for
positioning marks are divided into groups such that the
candidates for positioning marks whose enlarged
circumscribed rectangles Q are-overlapped }ith each other
constitute one group. ﬁqre spécificaliy; in Fig. 7, the

positionihg ﬁarks-zsa tqf23f constitute one group, and the



"1 engt h* depending on-the sizes ‘of the ceramc |aninated body and the
poé&;ioning marks. In the above described nmanner, in the characteristic
extractor 15, the spot 24 having an area nuch snaller than that of the
posi tioni ng narki %Ba 0 23f is ren?ved and_the remainjng regions having a
col or density hEt3Fa¥EL¥nIRLES BREFS: A%heNdoREr GPRRLikMte hanothen he
posi tioning na& 8u 3a to 23f and the spots 25 and. 26 are sel ected as
candi dates for?posftioning fmmarks. The follow ng calculation is perforned in

the m ddl e point calc LG devis 1S4.10. -l egion l ected. in the
characteristic ext rgc#%rahﬁqgs%&% ﬁ}&esé%réggtsl? i%ﬂ?ﬂ% %rﬁga Td'Bedet ect
the position o e ¢ it i@ 3 I tsiong J .shown in
Fig. 8 a rectﬁﬁg?gag@%?r %&c?ﬁ%ﬁ%&w@g% g{‘(\?lﬁ% e,lﬁ%gﬁd{%xi%ﬁéflg

posi tioning netkeh’ge3gbeeticdutsSofi thé §ROGPL6BEaiREd, 2o CRbEEPRne

circunscri bed rectangl e Q obtained by enlarging the rectangle Pto a
predet er ni ned thaegroupaasua ahesup ToErpositidhenganairst e6rfeatepagli oni ng
mar ks are divided into groups such that the candidates for positioning

mar ks whose erMergespecificatilyhednr Bigany, esh® greupveonpppsiing theeach
ot her constitute one group. Mre specifically, in Fig. 7, the positioning
marks 23a to ZBositiapingumsrkse 2geoke 23f) ishaletemeined vasyal grgepspot s
25 and 26 constitute another group. A group in which the sumof the areas
. of all the can®fdRPeitionipgsmarks ReeanKe Fhet gum 9fgdhe jareas of

the candidates for positioning marks in the group is
the largest.

\ Additionally, as shown in Fig. 9, the position of
a middle point U is calculated on the basis of the
leftmost end and the rightmost end (respectively
indicated by broken lines S and T) of the positioning
marks 23a to 23d (23e and 23f are omitted in Fig. 9)
in the selected gfoup of positioning marks.

The cutting stage shoﬁn in Fig. 1 is moved in the
'direction or the Y-axis and the direction of the 0-
axis on the basis of the position of the middle point
obtained in the above. described manner, to cut the
mother ceramic laminated body 4 in the direction of
thickness in a predeterhined cutting position.

Having thus described the present invention with
reference to a particular embodiment, it is to be

éppreciated that the described embodiment is exemplary
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then sel ected out of the groups obtained, to détermine the group as a group
of positioning marks for cutting. Mre specifically, in Fig. 7, the group~
conprising the positioning marks 23a to 23f is determ ned as a group of
positioning marks beqfuse the sumo e ar he candi dates ,for

t as.of t
posi tioni ng mEKLY |3p rﬁﬁgﬁYﬁﬁP?gl?L% grﬂag?glﬁﬁHFPPoﬁBPIy?r&§t§ﬁﬁhn in
Fig. 9, the position of a m e ing. U is | C d on_the.basis, of the
| ef t rost end Mrf%lé r%ﬁﬂ?ﬁ%‘gggeﬁggbr e?ﬁecsﬁo&% y°u% %‘lg%af'gge §18Pol?ésn | i nes
S and T) of t L i1.08i k , (23e and 23f are omtted in
Fig. 9) in thgﬁggﬁé%%%%ggr d%ﬁ%f ééﬁ?%gnﬁéglgéfks. The cutting stage shown
in Fig. 1 is noved in the direction or the-Y-axis and the direction of the
[err]- axis on the basis of the position of the mddl e point obtained in
t he above described manner, to cut the nother ceramc |am nated body 4 in
the direction of thickness in a predeterm ned cutting position. Having thus
descri bed the present invention with reference to a particul ar enbodi nent,
it is to be appreciated that the described enbodi nent is exenplary 12
only and is susceptible to nodification and variation w thout departure
fromthe scope of the invention as determ ned by the appended clains. 13

13
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" CLAIMB: 1.° A device for deteécting positioning marks for cutting a ceramc
| dgi:nat ed body-having a plurality of inner el ectrodes_formed therein and
having positioning marks for cutting so fornmed on its outer side surfaces

as to have a predeterm ned positional relationship m Iﬁm

el ectrodes, and intended to be cut in the di re'ctionvrI ,I flmmﬂm he
basis of the pgikéégﬂéng mar ks for cutting, said devi'ce co

detecting nean tecting inage i nformati on obtained fron1the out er

id f f bi di f
E: ngrjugogicﬁz t esﬁlrétigggpﬁ' orma %’E?%g?xg% bg/é%n 'ﬁ’g?ég ﬁ‘aﬁqésfﬁg based
on a col or denshinksRf o AR aaﬁﬂrna%éa Wiy BRViROS bRLRRTRLL

bi nary-coded by sal i nary- co | Nng neans; |c extract 8fmeans

for extracting isingileleedireifed Porid® thoki R huvinl b§§§t&BﬁE
predeterm ned color density fromthe binary-coded inmage~information~stored

in said stori ngaranfor SUING o0 iformed vmdtancates B9HeBugrhbag a
predeterm ned area as well as regions having a length in the |ateral
direction not lassstohdrave paegateteternihedgpositiicrfall heelagiohshdg ons
having a col or 14

with said inner electrodes, and intended to be cut in

the direction of thickness on the basis of the
positioning marks for cutting, said device comprising:
detecting means for detecting image information
o obtained from the outer side surfaces of said ceramic
laminated body;
binary-coding means for binary-coding the image
information detected by said detecting means based on
a color density;
storing means for storing the image information
binary~-coded by said binary-éoding means;
characteristic extracting means for extracting
signal regions having a color density not less than a
predetermined color density from the binary-coded
image information stored in said storing means,
removing regions having an area not more than a
predetermined area as well as regions having a length
in the lateral direction not less than a predetermined

length out of the signal regions having a color

14
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C LM S* density not less than a predeterfn”m ' and s
sel ecting the remai ning regions as candi dates fo mlml W ks for =~
cutting; and middle p0|nt cal cul ating neans for tal tultat imngsan+enl ar ged

circunscribed recta bt ai ne enl ar a rectangle circunscribing
each of the caﬂﬁ?ﬁégg % t"' &rl’ti%‘/ﬂ ngy Hﬁ E'F‘éf‘ﬁgd"&l%al%nﬁ-ty'

characterlstlc e traﬁ E% mengg '5:% a. redeterm ned size, IVI di ng all the
candi dat es for2PBsPErafi Bg RsTi H‘F& d‘nﬂ lfreﬂ"l‘)c"f 5 § 2%t the

candi dates for Bgﬁ'ﬁ&bﬂgha ?‘ﬁms fmo%ﬁ%ﬁg%&' rcunscri bed rect angl es,
er t

are over| appedp eac const i 'e group, selecting as a group

of positioning mar kﬁ ad%%"plhﬁsa?iwﬁaeﬁnﬁ%%stf&

candi dates for positioning nar gest out of t groupé llf;II ndi ng
the |eftnost eéﬂlaﬂgeah@zfmﬁhéaﬁibeanﬂeeéahage%@ﬁﬁéd95 %ﬁr@f@“om ng

mar ks, and cal culating a m ddl e point of thé positioning mark

devi ce accor diagréetahgld ¢irshnseribihg ol oferthd Landiddtias nFew t he
bi nary-coded si gnal by said binary-coding neans is a color density between

the col or denspogibvionhnghasarké sabtiaipedni byl aditht eharediteaanisthe col or
density of the positioning marks. 3. A nmethod of detecting positioning
marks for 15 extracting meansabe ;2 IREAdrtexmined siae nglividinglall of

i nner el ectrodes fornmed _therein, haVing a plurality of
the candldates for positioning marks into a plurality

of groups such that the candidates for positioning
marks whose enlarged circumscribéd rectangles, are
overlapped with each other constitute one group, v’
selecting as a group of positioning marks a group in
which the sum of the areas of all the candidates for
positioning marks is the largest out of the groups,
finding the leftmost end and the rightmost end of the
selected group of peositioning marks, and calculating

a middle point of the positioning marks.

2. A device according to claim 1, wherein the color
density for obtaining the binary-coded signal by said
binary-coding means is a coler density between the
color density of the base of said ceramic laminated

body and the color density of the positioning marks.

3. A method of detecting positioning marks for

15
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* positi-oning marks for cutting so formed on its. outer side surfaces as to

At Ended o beout °rn thecdirect onof. i cknead AN MELTEIR'

positioning marks for cutting, said nethod conprising7 obt &i n'ng®i mhge

i nformation fremttiagodt ceranile Faminaeedobolenseingi & poaiasied sedy;

bi nary-coding the image informati on based on the difference in color
density, extradhney elgotrodegi posmédvthgreing! navilagsatpylupaliegsothan a
predeterm ned color density froma binary-coded i mage signal, renoving
regi ons havi ngpesi%ieaingt marks tfiean cuipttokgt sonfornedr @m dtsvebhteas
regions having a length in the lateral direction not |ess than a

predet ermi ned BdfAgt IPusfiacss tak SPghave cyi predrierndned @asitiomaly not
| ess than a predeterm ned col or density, and selecting the remainin

regi ons as canHP&éFé?“FB#Pp8§FPi5ﬁ?ﬁglﬁaﬁﬁéPL£ﬁ$F29Q§ﬂeﬁﬂ4m}nﬁﬁaﬁﬁgrged

cach of the calth B SU% gR (08 (AT AAr RE - tASCRABRBIAL T AR L s,
marks to a pPhr S y PRPIH SHREYe RE RGP BRI ooRo RRTETSN ng
mar ks whose enE@ﬁB?ﬁsing: :
obtaining image information from the outer side
surfaces of the ceramic laminated Bodyf
binary-coding the image information based on the

L : difference in color density;

extracting signal regions having a cblor density
not less than a predetermined color dehsity ffom a
binary-coded image signal, removing regions having an
area not more than a predetermined area as well as
regions having a length in the lateral direction not
less than a predetermined length out of the signal
regions having a color density not 1less than a
predetermined color density, and selecting the
remaining regions as candidates for positioning'marks;
and

calculating an enlarged circumscribed rect?ngle
obtained by enlarging a rectangle circumscribiﬁdléach
of the candidates for positioning marks to a

predetermined size, .dividing all the candidates for

16



circunscri bed rectangl es are overl apped w with each other constltute on

group, selecting as a group of positioning narks 6'%}“1& NMJH“Lt he summ
of the areas of all the candidates for positionin rgest out
of the groups, and finding a mddle point of the positioning marks on the
basis of the | EPﬁ#d’s‘{OW AFRhdntgia pdaradidyoft groupisesuet ghatp of
positioning marks. 4. A nmet hod according to claim3, wherein said

pr edet er mi ned EB‘Forc%I'é‘ﬁ%ﬁ’??el for cBP&P-td-%nSy markgeivhase cehdargedsi ty of

t he base of the, ceramc Ia nat e and the col or density of the
posi ti oni ng maFALcuAscT tI‘T&? %%%‘ft iRt nGVaT 1apped Vsl ngagh

I | f K h h t hod d f
P Pensy songthdy %s%%#g% QP80 Tt SALeRELT oaBx 3 GRRUB OBosi 11 o
[ id ident Kk d t f
posi tion in  PeELEisit wafls"H GrolR” OF GhICR M pihciok | Ehe
| dent {1 cat | onageadl deasl) SN ShnhiBatll T2 BAULIBISOYAAE G0t o0 bY

anal ysing a captured image of the article to ermne re avi ng

particul ar col ehedanfidast a6we apd the grééééllaﬁalka%%bljallﬂicl&iél

| engt h characteristics, and sel ecting said regi stration marks from

sai d deter ni negoingi @s. the po&i tapneimg uRakkE RIS théNbagisn ox t £Rke
having a plurality of registration nmarks thereon, the apparatus
leftmost end and the rightmost end of the selected

group of positioning marks.

4, A method according to claim 3, wherein said ~
predetermined color density is a color density between
the color density of the base of the ceramic laminated

body and the color density of the positioning marks.

5. A method of positioning an article having a
pluralit—y of registration marks thereon, the method
comprising identifying at least - some of the
registration marks, detecting exti'emes of position in
said ide.ntifie_gi registration marks, and determining a
reference position in relation to the detected
extremes of position the identification of at least
some of the registration marks bei-ng effected by
analysing a captured image of the arﬁiqle to determine

regions having particular color density, area and

17
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-

- conprising means for identifying at |east sone of the r
nmeans for deteeting extrenmes of position in said identi
marks, and neans for determning a reference position i

det ect ed extrefgﬁﬂg%kgpiéﬁ

: a .
the registration npriSsrng nmeans’for anal ysi

T

nrefatioM te {

PlorapideraNs fogogdentifylng, & | easty gore of

ge of

the article !orggigErhRFohboRS R SaN LU AL 0} YodplgL!y. area and

|l ength characterfstics, and neans’ el ecting sal
fromsaid determ ned regions. 7. A met hod substanti al
herein with reference to the acconpanyi ng draw ngs. 8.

r egi

ration marks
|y as descri bed
An appar at us

substantial |y @s deasr apparitusi Bowi pbsieierEnRe ard fHAWRS Havihg S and 7

to 9 of the acconpanyi ng draw ngs.

plurality of registration marks thereon, the apparatus

comprising means for identifying at least some of the

registration marks, means for detecting extremes of

position in said identified registration marks, and

means for determining a reference position in relation

to the detected extremes of position, said means for

identifying at least some of the registration marks

W comprising means for analysing a captured image of the

article to determine regions having particular color

density, area and length characteristics, and means

for selecting said registration marks from said

determined regions.

7. A method substantially as described herein with

reference to the accompanying drawings.

8. An apparatus substantially as described herein

N~ with reference to Figures 1, 4, 5 and 7

accompanying drawings.

to 9 of the

i8



