; KLe3e>; | &\ T. 1. 2002 Foreign version 5 10 15 20 25 30 35 Description i~
Met hod and apparatus for identifying the position of connections and/or
edges of components The invention relates to a nethod for identifying the

position of._cqnnect] nd/ or edges qf conponents in acc ne 1 t he
preanbl e ofSRPgﬁe tzéggis.rﬁal. When SMD gorrponents are bei ng%‘r@@?\rtc@d%\bbE

“aut onat i caIEIOfe&r?nprvierﬁselcimci rcuit boards or ceram c substrates, the

L s e e e R e

position on the printed circuit board or the cerggue substrate. Since the
conponents in _the magazine or in the pick-up position of a feed device have
a positi on§ete%rahce FPAFTHS 15/M R MSYIBR 50§ t PBALEIRMt i gh
accuracy ordnhe dariiohtse e fotuidddeaaral aforigwnexetani ¢ substrate, automatic
position identification and correction are required. The position
identiffcation process should take as little time as possible in order to
al l ow a hi gh conpoffért - nboNentgoper f sefatee of tohe aut omsthied for

conponent - 1113G) 5 iHe. OWL AT & ang ; [ if posi tion
of the congg%{%ittézglg%g?oﬂ}etphdghedgef %f9 cgﬁgﬁgﬁﬁgguggegﬁlroﬁ%%\%ﬁ lens to

i mge the CORPOREALS oiNdeSHIIFIC] h¥iEbnpoRnPredMid e Par fasa™a CCD
canmera, anglase di.gital inage processing to determ ne the position of the
conmponent connectiQns. Aft rds, with the aid of conveyin ratus on
whi ch the corrponen?’ﬂﬁeé'1 fa ed ?%m??\’ée%%ﬁpongﬁ{a- rm%r?tlinr?g hé’é‘g‘,na{)

posi ti on ofautheatdrmedrignt dns eorimgetded qurdari it o bergddecenent .cdrempiract i ce,

t he net hod J I ref d:1Q: i et d g s. WO
93/ 19577 di%%l%sr:%eg’ngttﬁf%dlﬁlgrlgggglggi gcﬁgn}pgbentl gi]c%?%okgﬁlﬁ%\%h@lpc a direct
shadow cas® byagdeine OFgrai §pededSVeiFoPeBLROR @i 8n FMRPIEIHIonent

side is produeed @ Hdi PR 0OgeBsithiere p¥ea Mdn a1 8Pat igdldde dsBind g
optoelfgtr%@;&éﬂﬁpsggc%%e printed circuit board or the ceramic
substrate. Since the components in the magazine or in
the pick-up position of a feed device have a positional
tolerance of about 1 mm, but must be positioned with
high accuracy on the printed circuit board or the
20 ceramic substrate, automatic position identification
and correction are required. The position
identification process should take as little time as
possible in order to allow a high component-mounting
performance of the automatic component-mounting
25 machine.

Known arrangements for identifying the position
of the connections and/or the edges of components use
an objective lens to image the component, or details of
the component, onto a large-area CCD camera, and use

30 digital image processing to determine the position of
the component connections. Afterwards, with the aid of
a conveying apparatus on which the component is
fastened to the component-mounting head, the position
of the component is corrected prior to emplacement. In

35 practice, the method is also referred to as optical
centring of the componé%ts._

WO 93/19577 discloses a method for position

identification in which a direct shadow cast by the
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5 10 15 20 25 30 35 GR 97 P 2677 P Foreign version - 2 14 March 2002 as
camera. In this case, the optoelectronic transducer is fastened on the
conmponent - nount i ng head and the position of the connections with regard to
the optoel ectronic transducer is determ ned. By neans of %t&pongﬁafuive
posi tion ofCRh3! optdel bekronic transduk2r-with respect td -t N&C
conponent - "othtT Yy FeEH T he position of the connections with regard to the
conponent -nounting head is determned therefrom In this nmethod, it is
assuned t hatonmecpbsh t iregioh tdle eancrmpomdémti wedeo {he pomtmdadigoappar at us
|5 preci sel ¥, £nounoandetancboemoUedl O pf eCLSClapa A 18] T OL e EBUSEAGDY
drift in the cankra location or by transient processes en noving-to the
canera posiPePelettirmtest ¥HeSHee8brements as an error. Therefore, it is
necessary to wait until the conveying apparatus has settled. Methods are

al so known i n which, during continuous novenent of the conveying apparatus
with the conponent, the conponent is recorded with a very short exposure
time (flash operation). At the instant of recording, the position of the
conveyi ng apparatus relative to the canera is then determ ned by adopting a
counter readi ng of axes of the conveying apparatus. In the event of drag
errors between counter reading and current position of the conveying
apparatus, the determ nation of the relative position between conponent and
conveying apparatus is nade nore difficult in this method as well. The
object of the invention, therefore, is to specify a nethod and an apparat us
whi ch ensure nore accurate and faster identification of the position of
conponents with regard to the conveyi ng apparatus. The object is achieved
according to the invention with a nethod of the type nentioned in the
introduction with the characterizing features in accordance w th Patent
Claiml. By virtue of the joint recording of position markings fixedly
connected to the conveyi ng appar at us Foreign version and of the
connections and/ or the edges of the conponents, the relative



Foreign version 5 10 15 20 25 30 position between the conveyi ng apparatus
~and the connections and/or the edges is determned in the image eval uation
unit without knowl edge of the exact position of the canmera, as a result of

whi ch nore accurat ﬁ?efPOSi tion identification is ensured. Qla]g[rs?i ﬁﬁhg%cesses
do not inflQfente & bhtchiracy, since tKey act on the posi'tiOR" s and

"the connectiff i/ Bi¥I R  edge in the same way. In accordance with the
refinement of the nethod according to the Caim2, the position nmarkings
are connecteed ¢améhe. cOnveyiirsg @ppayr atbs optoedlecd neni ¢ hatan heéycare

arranged i \r}?rﬁ C%iarsec%%ﬁfélf O Tﬁ)ﬂet chﬁﬁoﬁgﬂﬂe%hﬁ@gpgp%%édt hengdoege as

result of hthey 1Tie wth the cohnections an e edges in a common
depth of firdsiFiaiye 6f tHAcanePRNaRELARE r éddihdedr8BAFBI v tgether. In

the preferrgedefd hermitc of rhheaiebhod si iacoaidance m'%t he@nai BB, at he
position rkings are. i nmged bé ogéi.cal i n%gi ng into the djrect proximty
of the conr89bns Lot ot "edgeB®Sa5 8 resiift of-Afhi cPRHRE ST BIMUF ngs of
t he connectimnssdantdorwitie edgescar eokepe focegofercomuurcatreyl head,

construct i qns, #agsgt%i B 4pst h&&“élﬂﬂu%&P&%’@P%&%O“%'eéa‘}%velc?peﬁgy the
i magi ng beiny effécted onto a matt plate in direct proximty to the
connect i onscaRRrEN teowWlyery thradbyl si Metidsnimed hetheroftdmg ofnt he

i magi ng by {yfies caERhaq,’ 19 tke Mphediaceerdi pget 4l AR, Sfastgr
i npl enentation of the identification of the position of the conponents is
ensur edOby GAMYAfRe FFL3hEVE akP EREt CPRESYERGr GPRG LA VSt flettRELGHERL R short

exposure tiyfowdahlusaal I dusveg the preinsdty of Ahhe sgateydHgs &ppar at us.
Claim6 specifi esdanf?ppgr at S, f o, ce}:rryilré%a%lit 350t he_net hod which is
devel oped Ut Rer SFAtthe' Gepehde M 8% s P8 ePgn §¥r st The appar at us

accordi ng tpxrddedsrsy whamsheysng htocthredemessi Homi tofort hin Comemyé ng
apparal us tg,d nent geardhadcln 3qparihcularlor stamhe aroper byl he; direct
arrangement o the position markings in direct 5 proximty to the
connectPonNeariyGrry h&cedyest THE¥kf itheneRPRERYLRE appRRBEEEYSacRdPding to
C ai m 8 hassddve afditional advantage that the optical inmaging apparatus
produces a real imab?e of . the position marki ng in, rox'mhy to the
connections and/ or qﬁpods are also now i which; during

continuous movement of the conveying apparatus with the
component, the component is recorded with a very short
20 exposure time (flash operation). At the instant of
recording, the position of the conveying apparatus
relative to the camera is then determined by adopting a
counter reading of axes of the conveying apparatus. In
the event of drag errors between counter reading and
25 current position of the conveying apparatus, the
determination of the relative position between
component and conveying apparatus is made more
difficult in this method as well.
The object of the’invention, therefore, 1is to
30 specify a method and an apparatus which ensure more
accurate and faster identification of the position of
components with regard to the conveying apparatus.
The object is achieved according to the
invention with a method of the type mentioned in the
35 introduction with th§ characterizing features in
accordance with Patent Claim 1.
By virtue of the Jjoint recording of position

markings fixedly connected to the conveying apparatus



10 edges, thereby avoiding conplicated fastening constructions in direct
proximty to the connections and/or the edges. In the advantageous
‘refinenment in accordance with aim9, the optical inmaging device is also
15 fixedly connected to the conveying apparatus, so that the position of
the real irEye®7sPnd®7 dePendent on a-pddsibly varying posli4 Maich2Q0e
optical i mefffrRterevYeESi9he refinenent according to C aim 10 20
additionally provides a matt plate onto which the real inage is projected,
whi ch faci landit esft heheecaratimeg-tforihe #eafot magaeby ddie scangr a. tAecor di ng
to Cdaimll l.ate | | so connected fixedly to the conveyin
apparatusi??%#glﬁwg%’F%ﬁ%vgégaghﬂ?tional uncertaint?es during theypogition
determ nati on process. The matt plate can al so advant ageously be connected
to the camera in accordance with Claim 12, as a result of which the
conveyi ng apparatus becones 30 lighter and thus nore novabl e nore sinply.

I n an advant ageous refinenent, the nmatt plate can be configured as part of
a field lens in accordance with Claim 13, as a result of which nore |ight
is available for the real image. - Foreign version The invention is
explained in nore detail bel ow using.exenplary enbodi nents in the figures
of the drawing. In the figures: 5 Figure 1 shows a schematic cross section
t hrough an apparatus for position identification with position nmarkings in
direct proximty to the connections, and Figure 2 shows a schematic cross
section through an apparatus for position identification wth imging of 10
the position markings onto a natt plate fastened on the conveyi ng appar at us
in direct proximty to the connections, and Figure 3 shows a schematic
cross section through an apparatus for position identification with inmaging
of 15 the position markings onto a matt plate fastened on the canera.
Figure 1 illustrates how the connections 1 of a conponent 2 are used for
position identification. Anal ogously to the connections 1, the edges of the
20 components 2 can al so be used for position identification. In this case,
by way of exanple, the conponent 2 is fastened, in a manner that allows it
to be rel eased, by neans of a suction pipette 3 on a conveying apparatus 4
of a conponent-nounting head (not 25 illustrated). The conveyi ng appar at us
can nove translationallv in at least 3 directions X) Y, Zin order to pick
up the conponent 2 fromfeed devices (not illustrated) and in order to

pl ace the conponent 2 on printed circuit boards or ceram c substrates (not



30 illustrated), and a rotary novenent D about a central axis 5. of the
suction pipette 3, for exanple, is additionally provided for the purpose of
"positional correction of the conmponent. A camera 6 vvith an image eval uation
unit 7 connected downstream and serving for 35 digital ge, eval on
records t h&Reéndctdtds R oget her with at -l east one posi t| Maseh |228)

-which is fiBee@igncomiedtadd to the conveying apparatus by neans of a

fasteni ng apparatus 11. As a result, the Foreign version relative

posi tion belosaen dohe tms.béémn pReki I’dg:rﬂs&ya.ﬁd; t hepponseysng aa@pareiiels is

fixedly prescrlb d an [.n thls s 05|t|on rk|n 10 |s
arranged dﬁr\fer5|°:;)lm% tllbe 1%d%f) %538gg§r nnseﬁich a Wai/lt X i's
situated i revtalielaS:an—m deptth withowt dknavgedoé plie thenmmxe B aSO&*eiTElon
connectiong,¢l, ¢§Q té‘%érwe POS| 14 On IRk “Bfa”xghiéﬁ Cr{?é‘.f‘g‘:té@a?ré't@re

i mged sharply toget Consequently, in the 1mage evaluation unit 7, the

rel ative pesistiitd®metdmdnt fiea thihohenet8s2r§fd ﬂ'ﬁé“@émﬁéylwca%i)%ﬁ%t us 4 is
determ ned ddi re6t | ¥ nZNded ceOrfiest laQI&quactybe SDVELE i cQf écb@ eenveyé ng

appar at us i s determ n{ed the?ﬂér omin_or e .to aca(eve rrect

enpl acerrentpop?dstllﬂnon“ YHEP Gipohdnt CQnBﬁC h8 2 pffiY && (ﬁ geoojalr?d or the
ceram c subster atane Ragure 2 illustrates, as an additional exerrpl ary

embodi rent, an appanaldis.d babiendbe pos &geen@ﬁegkn% 1Q angs g her

removed from the connection y conparison wt revious exenplary
enbodi #Bnt 2anprddme | fagethontc almedt  (Fhat epeelbyonearnerbinan obré cal

i magi ng deddgrgebted td Nise C@é@ve&bﬁg MBpbaPhehs 13 istichr anggd dHrdirect
proximty to the connections 1, th"the result that it is situated

t oget her  with§% heaESnne?:H%‘n%e‘i i n”l he ds‘zfr‘?é:tdepPﬁoﬁFmFFeXI d FangetR® the

canmera 6. Idbrvecad\wary a,gze@usr rmmeeredgdrte makt r[élsaatl& 13f andlitthe tnpéy cal
i magi ng deV| ce 12 ar e |xed gannect ed 0 tn_%econ devi ce by nmeans

of the fastk n %h par gt ;ST rfsna?n%lspl acenentd soe?we@n THER
conpong&ht s degtdh mﬁulﬂdlehdraogbescsf atder atampozi @noh determigmatdedhs do not-
occur. The Ja ?ﬂpl& khHan al so be dispensed with if the real image of
the position ingis recorded directly by the canera 6. Conplicated
constructions in pridxi Bhey RPN DnPEASAE™® AN hd honReERPBNsiTL are

t her eby avca&%daafc@ REHH t faidhiTh componaidis ibrof wh i etent aSiezes can
al so be processe atlog devi ce., F|g
e

osi.tion identifi
| T Ustr at e TARRE (Hh FBE BT At ogdPEart GO e fA5EEhed LS %oaiibr a 6.
The matt pltatee dsﬁqmmtmivsanaagéonsbyigbe desi gnedesasl papf (wfhl&hflteied | ens

14, the fi eé&éo%ijndgsm@%t I | R nRk 88k p@ﬁ&/&f: the edges are
kept free of complicated constructions.
In Claim 4, the method is advantageously
developed by the imaging being effected onto a matt
25 plate in direct proximity to the connections and/or the
edges, thereby s;mpllfylng the recording of the imaging
by the camera.
In the method according to Claim 35, faster
implementation of the identification of the position of
30 the components is ensured by virtue of the fact that
the redording is effected with a short exposure time
and thus also during the movement of the conveying
apparatus.
Claim 6 specifies an apparatus for carrying out
35 the method which is developed further in the dependent

claims.



Foreign version optical imging device 12. By virtue of the field | ens 14,
nmore |ight - Foreign version is available for generating the inmage; the
‘image acquires greater lumnous intensity. By virtue of the direct
recording of the position of the conveying apparatus 4 wth the

connecti on$R B B bTorhonent 2, it-i§ possible., with a%%f?'éiotggposure
tinme, to dtTrHIHe ¥HeS¥¥l ati ve position between the conveying apparatus 4
and the connections 1 even when the conveying apparatus 4 is noving
relative to the camitea G@ppaxaausesaktoatiingi cholOCidhiemt 7 mec faxispossti on

noreased. o SRR ET05 b aBts Y Nerh o e PHRBERFSENGY e Sosi ti on
of connect ixawpqding airl/ arpatgesubirtynpoabhesmarney oy rdrarditect

conveyi ng appaliafditedd) ) o@n WhEh the qomppnenhs ki aysarejfastenst,¢ for
transport) in a manner that allows themto Pe rel eased, 1 n which case) in
a

posi ti of | dRHRFIMIE | G & i SRR RS IR et 229835 wi t h "an i mage

eval uation unit (7)reontectieadmdawnssdfeafe t Appaaarud (HtcobLE0hES & | magi ng
of the connect. o 1) .and/or . of. the. edges_at | east_in_regions, d at

| east one prtgsa}ltr?gbz &rﬁ?kitﬁ’ge (a.L%C}l?;so??%eggya@%ﬁﬁéecf%ba%otg‘ﬁe ocpo%*/%@azpng
apparat us (4)3gictmrampard zes prodhees aareakli rmggeob ft tdrepamigitmiomar ki ng
(10) s gengraled i i peclkiREeY MLEY Lhet Neopploecbionssdd)oandial the
edges, and 1n that the real 1mge is recorded together wth the connections
(1) ah8/oreddrs edgeshsyebie ca®BPadiBy, artPTRli®atedhe rfd@H$VENg position

bet ween t he-grymnacdd ss (in) angéet theedgesy and t fige Pesidi it M &i ng (10)
and hence be&npen t.he cpnnections (1) and/or the edges and the conveyi ng
appar at us (Y d®riRR; from the common recording of the position

mar ki ng (10) and then cameectdoastégepuandtedintihenedgas. atcddidrose f or

position identifi j On, acc in ai ¢ .characterized in that the
real inmage "lurrlb%ji r%@%irgr%&i m{)}'gg t%pﬁﬁce:%on%% ilgas %%Vﬁcgnd or t%le%edges is
proj eciéd ohixedlyrmcenpkgated( ) .the conveying apparatus, so that

the position of the real image is not dependent on a
possibly varying position of the optical imaging
device.
The refinement according to Claim 10
20 additionally provides a matt plate onto which the real
image is projected, which facilitates the recording of
the real image by the camera.
According to Claim 11, the matt plate is also
connected fixedly to the conveying apparatus in order
25 to avoid additional uncertainties during the position
determination process.
The matt plate can also advantageously be
connected to the camera in accordance with Claim 12, as
a result of which the conveying apparatus becomes
30 lighter and thus more movable more simply.
"In an advantageous refinement, the matt plate
can be configured as part of a field lens in accordance
with Claim 13, as a result of which more 1light is

available for the real image.



3. Method for position identification according to either of Clains 1 and
2, characterized in that the connections (1 ) and/or the edges and the
‘position marking (10) are recorded jointly with a short exposure tine
during the novenent of the conveying apparatus (4). 4. Apparat us for

i dentifyi ngGRh&7 pps267dnPof connections (-1) and/ or edges ¥ MasapoPd s (2)
‘W th regardFQDe'agrmom&'eyiﬁg apparatus (4) on which the conmponents (2) are
fastened, for transport, in a nmanner that allows themto be rel eased,

having a canera (6)T}WztBnﬁ@ntﬂ@gel@,V@x@afallQﬂédJrlrl nﬁaﬂe cospect ededownst r eam
in which case. the carrergl( cords an im x?l ng he connections (1)
Vn T8 2 | Bast

and/ or the SRS aTXFBR PAHREN bR h8UpBSi t Pdn FRPKI ng
(10) is fixeddwimgnnected to the conveying apparatus (4) by neans of a

fasteni ng apparatus;y (1,3, f%@;_%%t erized in that an optical imaging device
(12) is arranged in suclﬁ at the said optical inmaging device (12)
gener at &8s af¥@are i hngdh s t Be @@hemabmcmmm (SE®tiian dithgomgpr oghnmity. to

the connectiohsr{d,d angf ogsoéb@l@ﬁgememibléQ@lzsﬁSUMtBha§>0539£5§e canera

(6), the imaging of the connections (1) d/ or edges can be recor
jointly wi trhthJen?%a’rnl FragRCt P T ApPRE Y uECf bR pESPLRER 1PAENt RRidcat i on
accordi ng toidhed n 4,smday aat esczeﬂatmct iwb_toééle S G ltﬁ&@'u@% dgmi ce (12)

fixedl ted to th 4 t f
bosi 11 on | RTTTIESE SR Tt JRsPERE St e wien gl 26E° T
char actéri zete bgoaltraw lphateng%pnapr anged ti rplcatreecﬁaq:treaxedn ¢y tbet he
connecti ons cgg,)e}apgé atﬂb%fadcg%s the rgﬂ.eé{mgepm r}lg"t(p)y 0j ect ed tRAto t he

n

said natt Tate .~ Apparatus for position i1dentificati accordlng to
Cl ai m 6, ch%ﬁ%?%ﬂ%%%l'l?\n‘fihat the matt plate (13) is fixedly connected to

the conveylmgg@wax atsllfov~(54) a BScw@ﬁat@&usC»f@sfs PeEdHih | darbl lnca&hon
according to har act er i ze at the rratt pl.ate 13)

fixedly con ?%%?Jé?jt‘ﬁ) tfﬁé Rt ) 2 nt 65?5‘91%‘ ¥ CBodMEy
i dent i ficat tios p.@sntﬂongmhnkbn@sObn@balarrmaﬂitt ® 1t ec hiter stod regdl Z@d tRet hat the
matt plate éﬁ]@’;&%s designed as part of a field lens (14).

. Ayl L. Al L6. AS. AS . A?. A3. A A7. A+ . A al . ASE. A" #&),8; 3.
Figure 1 illustrates how the connections 1 of a

component 2 are used for position identification.
Analogously to the connections 1, the edges of the
20 components 2 can al;o be used for position
identification. In this case, by way of example, the
component 2 is fastened, in a manner that allows it to
be released, by means of a suction pipette 3 on a
conveying apparatus 4 of a component-mounting head (not
25 illustrated). The conveying apparatus can move
translationally in at least 3 directions X, Y, 2 in
order to pick up the component 2 from feed devices (not
illustrated) and in order to place the component 2 on
printed circuit boards or ceramic substrates (not
30 illustrated), and a rotary movement D about a central
axis 5 of the suction pipette 3, for example, 1is
additionally provided for the purpose of positional
correction of the component. A camera 6 with an image
evaluation unit 7 connected downstream and serving for
35 digital image evaluation records the connections
together with at least oﬁe position marking 10, which
is fixedly connected to the conveying apparatus by

means of a fastening apparatus 1l1. As a result, the
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known. In this case, the position marking 10 is

arranged
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in such a way that it is situated in the same depth of
field range of the camera 6 as the connections 1, so
that the position marking and the connections 1 are
imaged sharply together. Consequently, in the image

5 evaluation unit 7, the relative position between the
components 2 and the <conveying apparatus 4 is
determined directly and a correction of the movement of
the conveying apparatus 4 is determined therefrom in
order to achieve the correct emplacement position of

10 the component 2 on the printed circuit board or the
ceramic substrate.

Figure 2 illustrates, as an additional
exemplary embodiment, an apparatus in which the
position markings 10 are further removed from the

15 connections 1 by comparisén with the previous exemplary
embodiment, but are imaged onto a matt plate 13 by
means of an optical imaging device 12. In this case,
the matt plate 13 1is arranged in direct proximity to
the connections 1, with the result that it is situated

20 together with the connections 1 in the same depth of
field range of the camera 6. In an advantageous manner,
the matt plate 13 and the optical imaging device 12 are
fixedly connected to the conveying device 4 by means of
the fastening apparatus 11, so that displacements

25 between these components which would lead to less
accurate position determinations do not occur.

The matt plate 13 can also be dispensed with if
the real image o0f the position marking is recorded
directly by the camera 6. Complicated constructions in

30 proximity to the componenf 2 and the connections 1 are
thereby avoided, as a result of which components 2 of
different sizes can also be processed by a common
position identification device.

Figure 3 illustrates that the matt plate 13 can

35 also be fastened on the camera 6. The matt plate 13 can
advantageously be desi&ned_as part of a field lens 14,
the field lens 14 constituting at least part of the
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optical imaging device 12. By virtue of the field lens

14, more light
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By virtue of the direct recording of the
position of the conveying apparatus 4 with the
5 connections 1 of the component 2, it is possible, with
a shorter exposure time, to determine the relative
position between the conveying apparatus 4 and the
connections 1 even when phe conveying apparatus 4 is
moving relative to the camera 6, as a result of which
10 the time for position identification is reduced and the

component-mounting performance is increased.



10f Y7 109 ()-f 0 109V ()-Sy) 109V ()-S' 10%& ()-S 109%V& ()- Sy
109%& ()-U u)z,-....zI ~PB7!1 10f 10MV 10MV

1OMM ~ 109VE' () - &3 109WVE: () - &3! * 10YMNE' () - &3109VE' () - &3. ./ /1 /1 k/ OMBT! !
101, 4" 10%&' ()- 1 #. 940%& ()- 10 10 10!'f PYLOYE () -y!f 9%L0%& () ~yk/ 0094- 1
1<1L1S1) oP17@0%: ()-1' 10%& ()- 10 1® 14 Wharch"Zdo2
101, 4" 109& ()-!", 4" 109%& ()-1", 4" 109% ()- S13 45556t 6UGWUGOL7 10

Claims

1. Method for identifying the position of connections
(1) and/or edges of components (2) with regard to
a conveying apparatus (4), on which the compo-
nents (2) are fastened, for transport, in a manner
that allows them to be released, in which case, in
position identification devices comprising a camera
(6) with an image evaluation unit (7) connected
downstream, the camera (8) records an imaging of
the connections (1) and/or of the edges at least in
regions, and at least one position marking (10) is
fixedly connected to the conveying apparatus (4),
characterized
in that a real image of the position marking (10) is
generated in direct proximity to the connections (1)
and/or the edges, and
in that the real image is recorded together with the
connections (1) and/or the edges by the camera (8),
and in that the relative position between the con-
nections (1) and/or the edges and the position
marking (10) and hence between the connections
(1) and/or the edges and the conveying apparatus
(4) is determined from the common recording of the
position marking (10) and the connections (1) and/
or the edges.

2. Methodforposition identification according to Claim
1,
characterized '
in that the real image in direct proximity to the con-
nections (1) and/or the edges is projected onto a
matt plate (13).
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3. Methodforposition identification according to either
of Claims 1 and 2,
characterized
in that the connections (1) and/or the edges and
the position marking (10) are recorded jointly with a
short exposure time during the movement of the
conveying apparatus (4).

4. Apparatusforidentifying the position of connections
(1) and/or edges of components (2) with regard to
a conveying apparatus (4) on which the compo-
nents (2) are fastened, for transport, in a manner
that allows them to be released, having a camera
(6) with an image evaluation unit (7) connected
downstream, in which case the camera (6) records
an imaging of the connections (1) and/or the edges
atleastin regions, and atleast one position marking
(10) is fixedly connected to the conveying appara-
tus (4) by means of a fastening apparatus (11),
characterized
in that an optical imaging device (12) is arranged
in such a way that the said optical imaging device
(12) generates a real image of the position marking
(10) in direct proximity to the connections (1) and/
or the edges, with the result that, forthe camera (6),
the imaging of the connections (1) and/or edges can
be recorded jointly with the real image.

5. Apparatus for position identification according to
Claim 4,
characterized
in that the optical imaging device (12) is fixedly con-
nected to the conveying apparatus (4).
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ther of Claims 4 and

characterized by

a matt plate (13) arranged in direct proximity to the
connections (1) and/or the edges, the real image
being projected onto the said matt plate.

Apparatus for position identification according. to

Claim 6,

characterized

in that the matt plate (13) is fixedly connected to
the conveying apparatus (4).

Apparatus for position identification according to
Claim 8,

characterized

in that the matt plate (13) is fixedly connected to
the camera (6).

Apparatus for position identification according to
one of Claims 6 to 8,

characterized

in that the matt plate (13) is designed as part of a
field lens (14).



