- GR 96 P 1344 -1- Description Imge-recording system and net hod
for image recording The invention relates to an inmage-recording system

haV| ng a corgesepnsli 14t hod for nasteni ag quick 5 positioning processes

- or "assenbly cycles by using inmage- recording units and image-eval uating
units. Generpégor | mage- processing systems con- tain, for exanple,

i mage sensors whi ch are.based on eleyis r n a system
whi ch scans TIPAY TeERTH S, YT oF ora égh? ?%%t%ﬁ%égcej}ﬁ%%n%c
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I mage- [ ecor g tlne g reqU|red A further period is to be considered

for sub-515 PO%W Pmes%l%ﬁﬁﬁmb%béiﬂq}r?? by, M83Rg Tmagen v
encount er t heddotdithd Sudibhe Nehd Hifdgd Neva PEat isgemiits. rel ation to the

accuracy on the |mage eval tipon or the speed of object t Stl ng.

times are becom ng & %‘“f’?'fnh ﬁ%‘fﬁ%ﬁ?ﬂ‘{%dsﬁg ERBry %cesses
and handl i ngt:sﬂquerﬂms eiEhylere mamsleasbelsngwhtmmam@d baamil aecond to
0.1 sec- ong.yp % &*é'ﬁh%fzeoﬂuhckygﬂéh%ﬂ{‘éﬂgs&&&%?es and

assenbl y sequences I'n ectronics an
10 point and row, or a photoelectr:.c semiconductor arrange-

ment for image recording which is arranged like in an
array. In all cases, an image of an object is generated
or recorded, a specific image-recording time being
required. A further period is to be considered for sub-
15 sequent image evaluation. Specific systems rapidly
encounter their limits depending on the requirement in
relation to the accuracy on the image evaluation or the
speed of object testing. '
Cycle times are becoming ever shorter in highly
20 automated assembly processes and handling sequences. They
are meanwhile being shortened from 1 second to 0.1 sec-
ond. Typical examples of this are quick positioning
processes and assembly sequences in microelectronics and
in the manufacture of printed circuit boards. Because of
25 the generally high accuracy requirements, such processes
must be performed agdaptively. That is to say, the rela-
tive and also the absolute position of the workpieces,
parts or components are to be detected in-a short time ir
a contactless fashion. For this purpose, use is made
30 today in general of image-processing systems which are
based on television pictures and have on average “a
reaction time of approximately 100 msec, depending on the
complexity of the application. This reaction time is
composed of the time for the pure image recording of
35 approximately 50 msec. A further 50 msec are required for
evaluating 250,000 pixels, for example.



“in the manufacture of printed circuit boards. Because of 25 the generally
hi gh accuracy requirements, such processes nust be perforned adaptively.
That is to sgy,séhe 1®44- tive and al so2the absol ute position of the
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further substanti al ened.f or assenbl and handl ing processes.
i - 1 78, Ehfockiegt, B¥, e RS b Hinite B4

This 5 Is al so val ter power
subst anti al | imagéaneedrdingi syshemobpécla e!fettlmﬂ |ﬁmerﬂmm tl)etpﬂmm an

by means of which it is possible to achieve a reduction
10 in the detection time of technical objects, with the
resgsult that cycle times can be shortened.
This object is achieved by means of the features
of Claim 1 and, respectively, Claim 7. -
The invention is based on the finding that the
15 shortening of reaction times of an image-processing
system is initially instituted by the wuse of image
sensors which can be read out optiomally. Since, owing to
the circuit principle of present-day image sensors (for
example using CMOS technology), the access times are
20 gtill substantially longer in the column direction than
in the row direction, use is made according to the
invention of two identical image sensors which can be
read out optionally and are rotated with respect to'-..one
another by 90° with reference to the image-recording
25 direction. These two image sensors have the same optical
image applied to them via a beam-splitting mirror and are
each connected at their outputs to an image-processing
unit. This image-processing wunit evaluates two-
dimensional images, for example grey-scale images. FSr
30 this purpose, brightness wvalues are recorded at each
pixel. The invention virtually completely avoids the
relatively slow access times perpendicular to the row
direction of the image sensor. The evaluation is substan-
tially accelerated by the parallelism in the two plane
35 directions. The reason for this is that the row direc-
tions of the two image sensors employed are rotated with
respect to one another by 90° in a plane, with the result
that during the relatively quick, optional readout, which
is, however, undertaken in the row direction, the image
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i mge-recording systemand a nethod for inmage recordi ng by means of which
it is possible to achieve a reduction 10 in the detection tine of
technical obj@Bt86 RilB4&he result that gsgcle tines can be shortened. This
object is achieved by neans of the features of Claim1l and, respectively,
d aim 7. The ¢fivethei ehjeetbased on the finding that the 15 shortening of
reaction tinmes of an inage-processing systemis initially instituted by the
use of image sensors which can be read out optionally. Since, owing to the
circuit principle of present-day i nage sensors (for exanple using CMOS
technol ogy),-"the access tines are 20 still substantially Ionger in the
colum direction than in the row direction, use is nmade according to the
invention of two identical image sensors which can be read out optionally
and are rotated with respect to one another by 90[err] with reference to
the i mage-recording 25 direction. These two i mage sensors have the sane
optical image applied to themvia a beamsplitting mrror and are each
connected at their outputs to an inmage-processing unit. Thi s

i mage-processing unit eval uates two di nensi onal inmages, for exanple
grey-scal e i mages. For 30 this purpose, brightness values are recorded at
each pixel. The invention virtually conpletely avoids the



“relatively slow access tines perpendicular to the row direction of the

| mge sensor. The evaluation is substan- tially accelerated by the
parallelismgp phept w@apl ane 35 di recta ons. The reason for this is that
- the row direc- tions of the two i nage sensors enployed are rotated with
respect to oggnabet h;a&cmygaeiueca:qd dre botilt lpldree rddredtidme oureag t he

relativel k | d t t he*
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directions of,¢gheR8cksad mcxpf akle 1708 sessy SfrEt;ﬁéhﬁ?f df)i sggpasure
shortens the 1 nmage-recording, tinme. This _excludes bottlenecks, Wmch

are |inkBd texsmpiequétdy BHZ B the,Sasee oF oreadout nbyh& of & eadout
by colum. Appicxel reaaaeut fireefleayy off,, fHoxf eammﬁew 5 to 10 Mz is

rendered pOSSI b!:lgrg& poss greg aq Ch(?l’dl ne%sures according to the
invention. The overall effect is to reduce the image
recording and also the image-processing time.

10 Particular advantages are achieved in relation to
power consumption during operation or in the off position
by virtue of the use of image senscors employing MOS
technology or CMOS technology. "

A further advantageous embodiment of the inven-

15 tion provides an elongated rectangular configuration of
the pixels, which preferably should be aligned parallel
to the straight edges of the object. The aspect ratioc of
the rectangular shape of the pixels can be 1:3 or else
1:4, for example. This reduces the number of pixels.

20 Furthermore, an edge filter ie also provided. If elon-
gated rectangular pixels are used, these are uniformly
aligned distributed over the sensor and develop their
effect by the use of image sensors, which are rotated
with respect to one another by 90° in each plane direc-

25 tiomn. :

An advantageous dJdevelopment of the invention
provides an offset of the pixels on the sensor which is
undertaken between the rows by half a pixel size or half
the width therecf. By this means, as well, the straigﬁt’

30 and orthogonal edges of a technical object, which extends
over a plurality of rows as a rule, can be advantageouslir
detected quickly and with high resolution. This is
performed on the basis of the fact that interpolation and
thus doubling of the resolution can be achieved.



“invention. The overall effect is to reduce the imge recording and al so the
| mge- processing tinme. 10 Particul ar advantages are achieved in
relation to ggwes gonsy’pti on during operation or in the off position by

- virtue of the use of inmage sensors enploying MOS technol ogy or CMOS

technol ogy. A furtherladuaa{adheususebofli imageoisensorenwinicliScant ben

provi des an el ongated r y I fi atjnn. t§\eo pi : | .
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1:4, for exapnhirey&ii%n&gd%gath@@ wywbepiebipi wBlien 2Pe cbHbthaceege, an
edge filter Is also praqvided

t hese ar & uniRor M% aH%ﬁﬂSTQﬁiirS%ggéﬁggbgg [ﬁéégﬂﬂiﬁfr5ﬁGfSL§§?§§dfﬁ§?}
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under t-aken beffieetting rties pixeialdreayiie| the zeowr dhpeetionecbyi baht
thereof. BY Ghis3viE2EA 148146 the tifacd 'l SQn o38dla0n! BREREAhiagoeS of
a technical object, which extends over ,a plurali tgroftor 01 lgs c'af I‘léLg, can
be advaﬁpage S|:§,eact:.on time of an image aens
currently known reaction times for image sensors known to
date, for example a shortening from 100 ms to 10 ms, can
be achieved.
An exemplary embodiment is described below with
15 the aid of two diagrammatic figures, in which
Figure 1 shows a high-speed data-recording system
with two separate image sensors which can be read out
optionally and are rotated with respect to one another by
80°, and
20 Figure 2 shows the arrangement of pixels of an
image sensor which can be read out optionally, which are
offgset against one another by half a division and have an
elongated rectangular shape, the relatiomship to': the
visible surfaces of the pins of SMD components being
25 indicated. ‘
The converters uses the mosgt recent development
of image converters, for example using CMOS technology.
Generally, only a few per cent of all the pixels of an
image are required to detect the position of technical
30 objects such as, for example, reference marks,
components... Owing tc the lower number of pixels, an
image sensor which can be read out optionally (by random
access) permits a substantial reduction both in the
information-recording time (image-recording time) and in
35 the processing time (image-processing time). However,
this presupposes an access time which ig in the region of
the television pixel fregquency, for example at 5-10 MHz.

By virtue of the



“detected quickly and with high resolution. This is perfornmed on the basis
of the fact that interpolation and thus doubling of the resolution can be
achi eved. GRRoBO6PPL3I&44 - 54 [lacuna] the use of inmge

- sensors which can be read out optionally and are set at 90 agai nst one

anot her, andearpuaitl peincipleainoprenenheday GMASyiniageceensors;otbeher
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Figure 1 s speed dat a-recor di ng_system w par at e
i mage sensor semAprhwhinhbeancheg veed out optiomally would largely be

nullified again by the relatively slow possibility of
10 reading out in the column direction. It is precisely this
bottleneck which is removed by the two iqage sensors
according to Figure 1 which are designed according to the
invention and rotated with respect to one another by 90°.
A reduction in the pixels to be processed, and a
15 filter-function for orthogonal edges in simultaneous
conjunction with an improvement in the signal-to-noise
ratio are yielded by the elongated rectangular structure
of pixels, for example with an aspect ratio of approxi-
mately 1:3. Without worsening the accuracy of detection,
20 this arrangement alone yields a shortening of the image-
recording time to a third. The effects on the reduction
in the image-detecting time are similar. Fundamentally,
an improvement in the image recording and image-
processing time can be used to improve the reliability of
25 detection, or to speed up the process. A further reduc-
tion in the numbexr of pixels required, such as is ren-
dered possible by the row-wise offsetting of the pixels
in the sensor by half a pixel size can, for example,.
double the resolution. "o
30 A system for detecting and monitoring the posi-
tion of an object, in this case of a surface-mounted
electronic component (SMD) with a size of, for example,
50 x 50 mm, is represented in Figure 1. The objéct 6 is
illuminated as uniformly as possible in the ususal way,
35 and projected via a lens 5 onto the two image sensors
arranged rotated by %0°. These image sensors 1, 2 com-
prise a multiplicity of rows 12, 13 which are subdivided,

in turn, into pixels 8



"optionally and are rotated with respect to one another by 90[err], and 20
Figure 2 shows the arrangenent of pixels of an imge sensor which can
be: read out epty®ml1344 which are of fseb agai nst one another by half a

» division and have an elongated rectangul ar shape, the relationship to the
vi si bl e sur f tplestodlethents nspbétSaenedhpurcrilements) .2The twh cimagie The
converters S n quga ' cgnyger : .
exanpl e usi ;%%tggh%o:k%g& T:r(%e(g:‘rilj\e‘:_r%aI Y, n%n é’ g e§vtpgr \é%etrﬁﬂe;fs%ﬁ t he

pi xel s of artimegduk arempiakrd wis esrert frinerrather iy 3 ° 30

obj ects suGh tRefdrined tdRhe imagel eeeBeaingPikbecEO6RPOIEE the O Ng
to the | ower nunber of pixels, sens whi.ch can be _read out

an_inage,
optionally (W?%%d&h?ﬁc@@?s)r%rﬂfggglgﬁﬁs it r BaTe: ABRIEtHF T n the
i nf or mat i on-dewrgetigagaiesti ongcanothedi by 9i0ife) Thed eéfife’d® off hHehis
rocessing tjpe ' e- [ ti [ e R@SEsh an
gccess ![i ?TE g\'/ﬁ'ni %ﬁg?:g%l%n Ifo%%ﬁreggg: g%eolfﬁﬁ%e_ e evele'r?li(:)& Ip%gf' ?lrﬂgquency, for
exanpl-e at SRdeeages e \hwq jmagies g results of one image sensor 1,

2, it is possible not only to have an optional readout,

10 since the two image sensors can be read out optionally,

but that, in addition, corresponding points of an image

15, 16 can be read out row-wise at high speed either in

one image or in the other image. With the presently

available technology (CMOS image sensors), an image

15 sensor 1, 2 which, given the stipulation of appropriate

addresses, can in the extreme case individually read out

each point optionally, is nevertheless still capable

owing to internal circuit principles of being read out

much more quickly in the row direction than in the column

20 direction. Because of the mutual rotation of the image

sensors 1, 2, there is no need to read out in the column
direction.

In the case of technical objects which extend as

a rule over a plurality of rows, and which have straight

25 and orthogonal edges, specific image features can be

preset for the image processing 3. A check is made in a

two-dimensional image as to what is the alignment in the

x- and y-directions and what rotation is exhibited by a

component on a printed circuit board. i

30 An arrangement of pixels 8 is represented in

Figure 2, the individual pixels having, for example, "a

width 9 of 25 um and a length 10 of approximately 75 um.

Farthermore, the approximate position of pins 14 or of

their image on the image sensor 1, 2 is represented for

35 the purpose of detecting the relationship between an SMD

component and an image sensor. The two pins 14 or their

parts wvisible from above have a pin contact gpacing 11 of

0.3 mm. The offset between the pixels 8 from row to row

is visible in Figure 2.



GR 96 P 1344 - 5 - circuit principle in present-day CMOS i nage-
sensors, the access tines are achieved only in the row direction but not

per pendi cul agrt ber ot a3i4d t he col um di+exrtion. These access tines are very
*much shorter in the colum 5 direction, for exanple 100 kHz. An a
result, foralsbedillustafatiedte 08| élongateldotteqiagmldir esixels. ( Thet he X-
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Figure 1 _which are designed according to the invention and rotated wth
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with an aspecaliladi SMPf ampometiic memponent3 inerion wackines, t bbiaccur acy
of detectio , L#Hss ggne fgkd r J 4 e i mage-
recor di ng tinmrrgg%lg a thi rgs.é@}‘gegef %ctaigggge%i%gb_rzi uc??gnbﬁr?%r%éii &8

i mge- ddPect FRGEirRe time 95100 mE bRaklnmgl B aanivwmstdamentthnanhe

i mage recor difigraadel f8decuracy. The insertion performance is there-
by doubled per automatic machine with no change in cost.



" processing time can be used to inprove the reliability of 25

det ecti on,

or to speed up the process. A further reduc- tion in the nuagber of pixels

required, sugp @6 bSi13£4- dered possible b ﬂ'ﬁﬁ“ gmvmgaagm etting of the

- pixels in the sensor by half a pixel size gdan,
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are subd®vi ddtmensienah, immge plik8is 1F) . epmppipinggpixels, of

&ksl ed by

|pI|C|ty of roms 12, 13 which
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5 result thateférenow dia edtheonsimhge-rieecosdingi ndgeeal:éon,

and the

measuring beam being able to be fed to the two image

10 sensors via a beam-splitting mirror {(4).

2. Image-recording system according to Claim 1,

which the image sensors (1, 2) which can be read ocut

optionally are constructed using MOS technology.
3. Image-recording system according to Claim 2,

15 which the image sensors (1, 2) which can be read out

optionally are constructed using CMOS technology.

4, Image-recording system according to one of the

preceding claims, in which pixels (8) of the image

pensors {1, 2) have an elongated rectangular shape.

20 5. Image~-recording system according to Claim 4,
which the pixels (8) have a rectangular shape with an

aspect ratio of approximately 1/3.

6. Image-recording system according to one of - the

preceding claims, in which between the rows there is a

25 mutual offset of the pixels (8) by a fraction of a pixél

division in the pixel array of an image sensor.

7. Image-recording system according to Claim 6,

which the offget of the pixels (8) is half
division.

a pixel
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ect to
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30 8. Method for image recording having an image-

recording system corresponding to one of Claims 1 to 7,

in which
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“al so set agai nst one another by 90[err]. The effect.of.this+a—that as
regards the image-processing unit 3, which acc¢gHi® SHEET HAS BiHgps or
results of oge bgapeise@dsor 1, 2, it is gossiblie not geFIAGEDO havp an
- optional readout, 10 since the two i mage sengers—canmbe-TEad OUt
optional Iy, but that psien iaddhédenpfcamweeshmage ngepebﬂbs wifichh ¢camgbeld, 16

can be read r I | e QL th ot her
i mage. %g%ﬁe%\g;tegg’%ﬁ%éagv FZ"E?E%% éhno og&“? %aag sgﬁsor g) an

i mge 15 svﬁaan:iye zo\mnehangmen bye28fi pwi |t;heoreapptophaat gor
addresses, ¢ n XbhePReCas8ekRd agl eaahepQi
optionally, ?gcﬁe\%?ﬁﬁgl esseg'?l |1 gggaglﬂgggwhné %ﬁa?%fgg?ﬁalﬁﬁcrggu?%w

princi pl 8s ofiEEFk4OPRead™But nuch nmore quickly in the row direction than in

the col um 20 di r eghiege. iRec@ugedabtiba mﬂuaherpiﬁbnenw‘ BéepipBrge
sensors 1 t her,e i s no eed to s ead ou {:he [ Iurm di rect#og In the
78 he

case of techﬁfgﬁﬁdoﬁw&f’tgs i &R %"éﬁf‘%@s a °BPREaIS rows,

and whi ch. hapéxeleai(ght 13581muhdanebhsgcnabuadgesp wskphcahgnmangeofeat ures
can be presetnéorzadgﬁadmgﬁazpr&e'ééﬁtnafB uﬁ; cPegk1Ls (?Edepd:thﬁdel to

t wo- di nensi onal ge as to I's the alignhent In e X-
y- di rec%Ponssﬁﬁﬂ ghkt efgest PSnaPs°§iﬁF[§| t&d-by a; conponent on a printed
circuit board. Method according to Claim 8, in which there is an

additional reduction in the pixels to be processed owing
to selection of subregions of the image which’ are
required for the processing.
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~ 30 An arrangenent of pixels 8 is represented in Figure 2, the

i ndi vi dual pixels having, for exanple, a width 9 of 25 [err]mand a | ength
10-0f approxtres&l® ¥344err]m Furthernd@es the approxinmate position of

- pi ns 14 or of their i mage on the inmage sensor 1, 2 is represented for 35

t he purpose Mpsteaekting the rel ati onshi p between an SVMD conponent and an

| mge Sensormiaé-éwoﬂmg ldyftedNhé ﬁéﬁhstf&biﬁaééoefbaéeaﬁnsave a pin
contact spacing 11 of O. The of fset_ between the pixels fromrow to

rowis visible in Fi E‘B?%e zsenso:@Q ’@%tq:tﬁl’é‘t respect to one aﬂ%tbher
Il lustrat ed nyegekor&ﬂ eHargagargpiiongl Xpisel Thece@mpoaeat ubed stondi cat ed

t the | f Fi 2. A d h f, I
urber of  piFEH R o BART KoEO5SLTRe PRAARE o PRAPh SRESHE | BEBFOrL T Mo
whi ch can bethei‘nebyealchsewgdt Feri mownindn dolunive diase tdforisec Foxxathebj ect.s
W th orthoggidipfoceandeteatidl! enguliles idl i ot '31;31;@&5'%%&: educed.

For so- cal automati ¢ conponent i"nsertion nach IS neans, for

exanple, a sYOFRRIPRRL|edgen: Johe tindividuab photegensitive ekementss to 10
ms 1 n CONnj Ungté OBEM ¢BcBAngular construction, and/or there is an

10 offset of the division of the individual rows with
respect to one another. The result is a reduction in the
required number of pixels, as well as an il;tproved edge
detection. Overall, the method drastically reduces the
detection time for determining the position of technical

i5 objects having orthogonal edges, and simultaneocusly
substantially improves the achievable accuracy.

Relevant Figure 1



-increase in accuracy. The insertion performance is there- by doubl ed per
autonmatic machine with no change in cost. GR 96 P 1344 P - 8-
PGT/ DE97/ 00555 Patent clainms 1. | mage-recordi ng systemwith a
- downstream i nage- processing unit (3), conprising two i mage sensors (1, 2),
whj ch can be read out optionally and in which a readout 5 operation is
shorter in the row direction than perpen 'dular to the row direction, fors
recording a two- dinmensional image (15, 16), conprising pixels, of an
object (6), the two image sensors (1, 2) being rotated with respect to one
anot her by 90[err] rxéh r 10 Qnage-recording di rection,
ot

and a neasuring bea ) bt i e two i mage sensors (1, 2)
via an optical elenent. et Systen] according to C aim
1, in which the inage sen (1, 2) rdh can| be read| o 15 optionally
are constructed u5|gg/ﬁ£E nol ogy! mage- r €pordi ng system
according to C aimj the i sensors (1, 2) which can be read
out : )

12.13 n(




-optionally are constructed using CMOS technol ogy. 4. I 'mage-recordi ng

system according to one of the 20 preceding clains, in which pixel's (8)

of the image _gsensors._(J, have an el ongated rect angu,lt "
. | mage-recor dlcﬁ‘ggiy?t &S#%cg%r ding to d ain% 4, in which ,mm ﬂﬂ””ﬂl’)l”l#ve a
rectangul ar PCIYOBA7T/IV0&ESS5aspect ratio of approximately* 1/%3. 25* &. *

| mage-recordi ng system according to one of the preceding clains, in whichr
between the rows there is a nmutual offset of the pixels (8) by a fraction

of a pixel dipgh3n@n J1Rildae Pi xel array of an image sensor. 7.
Irrage-record?ng systemlaccordi ng,to daim6, jn 30 _ which the offset of

the pixels @) is hdrRoe-Fecer Syter wikh o3 gownghirgam image- g
PCT/ DE97/ 005%%cdessing Wailt0q3) { otompRieing cowdl iade Wetpors (170de-

2 |
recordi ng sy%e correspondi ng tao one_pf I s % to 7, . which .-
use i s nade YA gE S r%“%m?% l%’é%‘%é and 38 BB i 585 tand
whose r oW di cpetdadrionar ei®f f shprter in the row direction than
’ perpendicular to the row direction, for recording a two-

dimensional image (15, 16), comprising pixels, of an
object (6), the two image sensors (1, 2) being rotated
with respect to one another by 30° with reference to the
10 image-recording direction, and a measuring beam being
able to be fed to the two image sensors (1,2) via an
optical element.
2. Image-recording system according to Claim 1, in
which the image sensors (1, 2) which can be read out
15 optionally are constructed using MOS technology.
3. Image-recording system according to Claim 2, in
which the image sensors (1, 2) which can be read out
optionally are constructed using CMOS technology.
4. Image-recording system according to one of the
20 preceding claims, in which pixels (8) of the image
sensors (1, 2) have an elongated rectangular shape. .
5. Image-recording system according to Claim 4, in
which the pixels {8) have a rectangular shape with i;n
aspect ratio of approximately 1/3.
25 6. Image-recording system according to one of the
preceding claims, in which between the rows there is a
mutual offset of the pixels (8) by a fraction of a pixehi“

division in the pixel array of an image sensor.

L

7. Image-recording system according to Claim 6, in
30 which the offset of the pixels (8] is half a pixel
division.
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‘relative to one another by 90[err], with the result, that for each direction
the.access tines are available in the row di rectionu mﬂlumg}wum reis a
reduction indfheo@ixelsi4 ® be pro- 10 eeased ow ng {| Wi ﬂ
.rectangul ar sha | xels (8) in sinmultaneous conjunction®*w th
al i gnnment of %@%ﬁ&%al extent of the pixels (8) parallel to straight
edges of an object (6). 9. Met hod according to Caim8, in which thetre

is an 15 additional reduction in the pixels to be processed owing to
sel ection of &ubregi Methadt fon ndgagehi srcardipgqubaeing ora® hdmagRessi ng.

10. Met hads AGER NShvd Cert 8bFEEsPbndingNe¥hbah blechEaas neay ding is
for the determnat]jon of” position or 20 for inspection when nounting
el ectronic ccﬂﬁ)d‘ﬁ&ﬂ%. 11. Use of an inage-recordi ng system accordi ng

to one of Clainms 1 taudef 08 Madedadr Bivoatimageofsdrasirns owhbehf @ani Nepect i on
when rmurgi ng;g;fcéﬂgnégtfgﬂgfffnéﬁa whose row directions are offset
relative to one another by 90°, with the result that for
each direction the access times are available in the row
direction, and
- there is a reduction in the pixels to be pro-
10 cessed owing to an elongated rectangular shape of the
pixels (8) in simultaneous conjunction with alignmefnit of
the longitudinal extent of the pixels (8) parallel to
straight edges of an object (§6).
9. Method according to Claim 8, in which there is an
15 additional reduction in the pixels to be processed owing
to selection of subregions of the image which are
required for the processing.
10. Method according to Claim 8 or 9, in which the
image recording is for the determination of position or
20 for inspection when mounting electronic components.
11. Use of an image-recording system according to one
of Claims 1 to 7 for the determination of position or for

4

inspection when mounting electronic components.
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