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DESCRI PTI ON MOUNTI NG ELECTRONI C COVPO\I%,%;EE%

AND WRHBAPHP US TECHNI CAL FIELD 5 sent

i nvention relates to an electronic conponent nounting apparatus and

a nmethod for nounting el ectroni c conponents onto boards such as

printed boards or boards of liquid crystal displays or plasna

di spl ay panel s by the el ectronic conponent nounting apparatus.

10 BACKGROUND ART An el ectroni c component nounting

apparatus is generally so constituted as to nount electronic
DESCRIPTION

MOUNTING ELECTRONIC COMPONENT METHOD AND
APPARATUS | *
‘I‘ECHNICAL FIELD
5 The present invention relates to an electronic
combonent mounting apparatus and a method for mounting
electronic components onto boards. such as.printed boards
or boards of 1liquid crystal displaYs ot plasma.display

panels by the electronic component mounting apparaﬁus.

10 BACKGROUND ART
| An electronic component'mounting apparatus is

”generally so constitutedl . as -t6 mount eleétronic
components on printed boards after taking out the
components from a :éeéd éésition by inéans of nozzles.

15 According to the prior art method for mounting the
components as above, a.éosture of the taken-out component
is detected by a recognitibn device, thereby to recognize
the component. A recognition process will be depicted
below with reference to the drawings. |

20 Fig.lz shows the constitution of an electronic
component mounting apparatus pr_ovided .with a monitoring -

system for monitoring an operating state of the



conponents on printed boards after taking out the

feed position by neans of nozzles. 15 According to the prior art

nmet hod fwooTBeeIBi ng the
t aken- out conponent

recogni ze t he conponent. A recognition process will be depicted
below with reference to the drawings. 20 : Fig. 2 shows the
constitution of an electronic conponent nounting apparatus provided
with a nonitoring system. for nngitoring an operating state of
t he WO 97/ 39613 PCT/ JP97/ 01309
2 .apparatus. "As shown in Fig. 2, the el ectronic conponent

conponent s as above, a p@EONEPe7/QM302 he

nounti ng appaggbasatss CONAL Whickdh bin aF 1@l N2hodKel eldttronic cASEREREN

panel 2 and a host conputer 3. An unattended

operation has been

nmore and nor eme@htigg Qppar@tu@riyeconstructed by a main body 1, an
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operation panei 2 and a host computer 3. An unattended
operation has been more and more carried out to improve
an operating ratio of the apparatus when mounting the
electronic components. A component recognition data
required for the mounting apparatus to récognize the
electrbnic'components at ﬁhe mounting time was produced

and selected by an operator of the mounting apparatus

with the use of the operation panel 2 or host computer 3

simultaneously ‘when a x@oymting 'posi'tion program was
formed. | o |

Fig. 3 is a flow chartiof_prbcedﬁres for forming_and
selecting fhe-afbrémgntion;& cdmpbnent recanition.daté
in the mounting .appéraﬁﬁé utilizing the conventional
mounting metﬁod.- 'In mounting the electronic components
by the moﬁnting aﬁparatus;'the operator manipulates the
mounting apparatus as follows.

Referrihg to Fig. 3, based on input of the'
operator, an outside dimension of an electronic
component, a count of leads thereof, a pitch of leads
thereof, etc. as geometric features of an electronic
component to be mounted are extracted from a catalog data
in step #41, and stored in the electronic component

mounting apparatus.

conponents from a

is detected by a recognition device, thereby to



5 an operating ratio of the apparatus when nounting the

el ectronic A conponent recognition data ui red

for the nnuﬁ@?ﬁ@ﬂg paratus to recogni ze the electronlgczl q%%@%&s

at the mounting time was produced and sel ected by an operator of

t he nounting apparatus 10 with the use of the operation panel 2 or

host conputer 3 si mul t aneously when a nounting position program was

f or med. Fig. 3is a flowchart of procedures for form ng and

sel ecting the aforenenti oned conponent recognition data 15 in the
mounting apparatus utilizing the conventional mounti ng net hod.

| m nounting the el ectronic conponents by the nounting appar atus,

the operator manipul at es Ith&tep #42, nﬁ’&ﬁﬁ%g}’%pﬁﬁ?‘é‘f—u?fasth%lPB%atOrr a

Ref t [ ed at d
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itch of |ead tr at f
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mount i ng apparatus
5 apparatus beforehand. The number of the selected

algorithm and the geometric feature inputted in the step
#41 are registered and stored in the mounting apparatus
as a compénent recognition data.
In step #43, the electronic component is
10 fecognized with the use of the component recognition data
registered in steps #41 and #42. | _
In step #44, it is decided whether or not the
- component recognition is acceptable (OK or ﬁO)f
N ‘When it is decided in step #44 that -the:
15 'componenﬁ recognition is acceptable, a difference between
the normal mpuntihg posture at the mounting position of
the component on the board ahd'the suction posture of the
component detected in ﬁstep #45 is calculated and
corrected. |
20 Next, in step #45, the component is_mounted on
the board at the corrected mounting position by the
mounting apparatus.
_Thereafter, in step #47, it_is_decided whether
or not the component to be mounted is left, that is,

25 whether or not a mounting block is last one. When the
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3 In step #42, based on input of the operator, a

recogni ti woomseers (al gorithn) supposed to be suitable for PCT/IP7013b%E

el ectroni c conponent to be nounted is sel ected anong t he neans
assigned to the el ectronic conponent nmounting 5 apparatus. beforehand.
The nunber of the selected al gorithmand the geonetric feature
inputted in the step #41 are registered and stored in the nounting
appar at us as a component recognltlon dat a. In step
#43, the electronic conponent is ?ecognlzed with the use of the
conponent recognition data reglstered I n steps #41 and #42.

0 SLeh Yt St task Bk, e mouneiSOTINBRLL 6600 ! o1
#44 that theompleted. When the mounting block is not last one, the
program returns to step #£43 in order to perform the
mounting operation of the component in a' sequential
5 mounting block.
on the other hand, when  the component
recognition is not acceptable in step #44, the mounting
block to which the component belongs is registered as an
error block in step #45. _

10 | | N Next,' in step. #49, the mounting operation of
the component in the mounting block is skipped and
thereafter the-progfam goes to step #47.

In such a manner, based on the data taught in

the teaching process'of steps #41 and #42 through the

is ~ input of the operator, the mounting process in steps.#43
to #47 is ﬁerform'ed.. In the mounting process, the
recognition data of the components in the teaching
process are used to confirm the component recognition

reeult and when the confirmed result is ecceptable, the

20 selected fecognition data is used. When the confirmed
result is not acceptable, the mounting operation of the
component is skipped and a sequential component wmounting
operation is performed to carry out a continuous mounting -

operation.



15 conponent recognition is acceptable, a difference between
the normal nounti nghpost-ure at the nounting position of

t he -
conponent oNV@AE3%EHrd and the suction posture of the PCHIRIZALIP
detected in step #45 is cal cul ated and corrected. 20
Next, in step #45, the conponent is nounted on t he board at the
corrected nounting position by the nount i ng appar at us.

Thereafter, in step #47, it is deci ded whet her or not the conponent
to be nmounted is left, that is, 25 " whetgier or not a mounting block is
| ast one. \When the WO 97/ 39613 '
PCT/ JP97/ 01309 4 nount i ng
block is last one, the nthheti pgioper artonmosnting methopl ebased\Wen ttiee
nmounting block is not |ast one, the programreturns to step #43 in
order to perfor pbpMe—-described formation/registration method of the
component recognition data in the electronic component
mounting apparatus has following demerits.

5 1) In the teaching process of
forming/registering the component recognition data in the
electronic component mounting apparatus, since the
operator identifies and judges the electronic component
to be mounted, the component recognition data varies for

10 every operator. As a result, even the same electronic
component cannot be mounted with high recognition
accuracy.
| 2) since only one récognition algorithm is
selected and executed for one time of electronic

15 component recognition by the operator in the mounting
process, if a surface color is minutely different among
‘lots of electronic components or the electrohic
components shine differently due to a gloss difference of
leads, a recognition efficiency is extremely worsened,

20 leading to an increase of wrong recognitions.

DISCLOSURE OF INVENTION
Accordingly, an object of the present invention
is to provide electronic component mounting method and -

apparatus whereby electronic components of the same



nmounting operation of the conponent in a sequential 5 nount i ng bl ock.
On the ot her hand, when the conponent recognition is not

accept ablygoigasedi§P #44, the nounting bl ock to whi cipctriseerorsponent
bel ongs is registered as an error block in step #45. 10

Next, in step #49, the nounting operation of the conponent in

t he nDunting block is skipped and thereafter the program goes
to step #47. In such a manner, based on the data taught in
the teaching process of steps #41 and #42 _through the 15 i nput of. the
operator, the nounting process in steps #43 to #47 is perforned.

In the nounting process, the recognition data of the conponents in

h hi
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recognition é’ufé SEfa- hlgh BN dd "efriciency Withdut Ssé®ting
accept abl e, the m)u I ng operation of the conponent is ski pped and

a sequential LOMRORANMI AN every elptaioriit | coxpdmemed tthereby out
a continuous nounting
greatly decreasing wrong recognitions, while eliminating
5 the need for an operator to set/control a component
fecognition data.

In accomplishing these ‘and other . aspects,
according to a first aspect of the present invention,
there is provided an electronic component mounting method

10 . in which an electronic comﬁonent is taken out from an
electronic component féed position, a posture of the
taken-out component is detected, and the component is
mounted on a board based on a detected result,

the method comprising:

15 : acquiring image data of the component taken-out
from the feed position: by a camera; |

processing acquired image data with a plurality
of algorithms for detecting postures of components; and
detecting a posture of the taken-out component.

20 : 'According to a second aspect of the present
invention, there is pro#ided a electronic component
mounting method as defined in the first aspect, further
comprising: ' ’

comparing each detected result. related to the

25 posture of the component obtained in the plurality of



oper ati on. WO 97/ 39613
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The prior asg'gr%'a'ﬁﬁl'r"ng net hod based on the above- descHGJEEIN01309
formati on/regi stration nmethod of the conmponent recognition data-in
the el ectronic conponent nount i ng apparatus has follow ng denerits.
5 1) I n t he t eachi ng process of

form ng/regi stering the conponent recognition data in the

el ectronic conponent nounting apparatus, 7since the- oper at or

i dentifies and judges the el ectroni c conponent to be nounted, the
conponent recognition data varies for 10 every operator. As a result,
even the sane eladgoxdnims with ogpepuetnic cfeabturebe ofiouthed omnpondritgh
recognition accuracy. 2) Since only one

recognition a|§5ﬂqﬁgﬂiq5$he electronic component mounting apparatus;
thereby selectin§ one reéult from the detected
results; and
5 ' correcting data of a mounting position of the
component on the board based on the selected result and
mounting the component at the mounting position ofithe
boafd. .
According to a third aSpegt iof fhé present
10 invention, there is provided an electronic component
mounting method as defined_in the second aspect, wherein”
in selecting thé one result from the detected results,_an
~area value of the Qo@ponent obtained from an outside
dimension of the component is goﬁpared.with an area value
15 of the component obtained f:om the detected result of the
algorithm, thereby to select the result of the one
algorithm correctly recognizing the geometi:ic Shape of
the component. |
According to ‘a fourth aspect of the present
20 invention, there is provided an electronic compbnent
mounting method as defined in the second aspect, wherein
in selecting the one result from the detected results, a
length of an outline of the component obtained from an
outside dimension of the compohent is compared with a

25 length of an outline of the component obtained from the



selected and executed for one tinme of electronic 15 conponent

recognition by the operator in the nounting process, if a surface
color is wonwsssy different anong lots of el ectr oigiTRypofierdtonNeENt s
or the electronic conponents shine differently due to a gl oss

di fference of | eads, a recognition efficiency is extrenely

wor sened, 20 | eading to an increase of wong recognitions.

DI SCLOSURE OF | NVENTI ON Accordi ngly, an object of the
present invention is to provide el ectroni c conponent nounting

met hod and appar at us wher eby el ec® oni c conponents of the sane
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Ccuracy ani FERCHERSRMIIE GETSHS HOBMINARE HOER L dllir. cne
detected result of the one algorithm correctly
recognizing the geometric shape of the component.
According to a fifth aspect of the present
5 invention, there is providgd ah . electronic component
mounting apparatus in which an electronic component is
taken out from én electronic component feed position, a
posture of the taken-out component is detected, and the
component is mounted on a board based on a detected
10 - result, _
'thé'apparatus.comprisiné:
'a ‘camera for acquiring - image data of the
component taken-out from the feed pbsition by a camera;
| a control unit for processing acquired iﬁﬁge
15 data"witﬁ ‘a plurality -of_,algorithms for detecting
poStures of components, and detecting a posture of the.
taken-out component. | |
According to a sixth aspectl of the present
invention, there is 'provided an electronic component
20 | mounting apparétﬁs as defined in, the fifth aspect,
wherein the control unit compares each detected résult
rélated to the posture of the component obtained in the
plurality of algorithms with geometric features of the 7

component stored in the electronic component mounting

25 .  apparatus; thereby selects one rgsult from the detected



an algorithm for every electronic conponent, thereby greatly

decreasi ng wong recognrtions, while elimnating 5 t he

operator to rol a conponent recognition data ”ﬁéﬂ,ﬂg@k;%

In acconplishing these and other aspects, accordlng to a first
aspect of the present invention, there is provided an el ectronic
conponent nounting nethod 10 I n which an el ectronic conponent is taken
out from an el ectroni c conponent feed position, a posture of the

t aken- out conponent is detected, and the conponent is nounted on a
board based on a detected result, t he nethod conpri-sing: 15
acquiring i mage data of the conponent taken-out fromthe feed.
position by a. czesumdts; and corrects datacefsiangoveduine eoéshydonard wihen
a plurality of algorithnms for detecting postures of conmponents; and
detecting a posEamPOpENthen a¥en- Beardomnnacthton the selected regudsr @indy
to a second aspect of _the present i nvention, there is provided a

el ectroni ¢ conpERBfFols to m°‘+ﬁfun¥‘?ﬂg°ﬁ§?ﬁﬁ&"§s afefthee PPNt HRIf PPgition
aspect further
of the board.

5 According to a seventh aspect of the present
invention, there 1is provided an electronic component
mounting apparatus as defined in the sixth aspect,
wherein in selecting the one result from the detected
results, the control unit controls sc that an area wvalue

10 of the component obtained from an putsidé dimension of
the component is compared with an area value of the
component obﬁained from the detected result of - the
algorithm, thereby to se;ect the result of the one
algorithm c_o.rrectly. recognizing the geometric éhape .df
15 the component. _ | o
According to an eighth aspect of the present
invention, there is provided an electronic. component
mounting apparatus as defined- "in the sixth aspect,
wherein in sélecting the one result from the detect_ed
20 results, the control unit controls so that a length of an
outline of the component obtained from an outside
dimension of the component is compared with a length of
~an -outline of the component obtained from the detected

result of the algorithm, thereby to select the detected



conpri si ng: conparing each detected result related to the

25 post ure of the conponent obtained in the plurality of WO
97/ 39613 woO 97/39613 PCT/ JP97/ 01309 pc'r/m-”olm

7 algorithns with geonetric features of the conponent

stored in the electroni c conponent nounting apparat us;

t hereby selecting one result fromthe detected results; and 9
correcting data of a nounting position of the conmponent on the
board based on the selected result and nounting the conponent at

t he nounting position of the boar &9 According to a
third aspect of the present 10 I nvention, there 1is provided an

el ectroni ¢ CQUIONGN or the ofRUThLG8rTERROGAS S8 1P0Lddbdhls 1367 ORfle

aspect, wherein
geometric shape of the component.

According to the aspects of the present
invention, positional data for mounting of electronic
5 component is calculated and stored based on the posture
of the electronic component detected by the recognition
process and geométric features of the electronic
component héld; such as being stored, in an electronic
componént mounting apparatus. Aﬁ algorithm fbr detecting
10 postures of components is npt set for each one of the
electronic components of the same geometric features.
The electronic components can be:récognized/mounted with
.hiéh accuracy and high recognition efficiency. A count
of wrong recognitions of compohenis is greatly reducéd:
15 and the. needa for the opgrator to set/control the
| component recognition data is eliminated.

In the above-described_method, when the taken-
out posture of the électronic component from the feed
position by the nozzle or a chuck to be mounted onto the

20 printed board "or display panel boards is detected by the
recognition process, the image of the electronic
component is processed with the use of a plurality of
algorithms for detecting postures of components. Each ’
result is then compared with the held-, such as stored-,

25 geometric features of the electronic component, and one



in selecting the one result fromthe detected results, an area

val ue of the nt obtained from an outside - dinmension of the
conmponent iswg’%%g&gd with an area value 15 of the corrpoﬁgﬁ PH%hed
fromthe detected result of the al gorithm thereby to select the
result of the one algorithmcorrectly recogni zing the geonetric
shape of t he conponent. According to a fourth
aspect of the present 20 invention, there 1is provided an electronic
conponent nount i ng net hod as definediin the second aspect, wherein
In selecting the one result fromthe detected results, a | engt h of
an- outline of the conponent obtained from an out si de di nensi on of

t he conponent isigsoapiectedi fhom a2pluraliidygof ofesmiteut | iThe olatdieof the
conponent obtained fromthe | WO 97/ 39613

PCT/ JP97/ 01309 mounting position of the electrpnic component is

corrected based on the selected result.

BRIEF DESCRIPTION OF DRAWINGS
.5 These and other aspects and features of the
-present .inveﬁtion will become clear from the -following
description taken in conjunction with the preferred
embodiments thereof with reference to the accompanying
drawings, in which: |
10 . Fig. 1 is a flow chart of procedures for
recognizing componenf.s in an electronic component
mpunting meﬁhod _of an ‘embodiment of the present
invention; | |
Fig. 2 is .a schematic view of the constitution
15 of an electronic component mounting apparatus utilizing
the electronic component mounting method of +the
embodiment; |
FPig. 3 is a flow chart of procedures for
recognizing components acdording .to a conventional
20 electronic component lﬁountin_g method; and
Fig. 4 is a block diagram of a recognition

device of the apparatus of the embodiment. .

BEST MODE FOR CARRYING OUT THE INVENTION -



detected result of the algorithm thereby to select the detected

resul t of the one algorithm correctly recogni zi ng the
geonet ri GuehaRss;8f the conponent. Accor di Bgrbedized | FL N
aspect of the present 5 invention, there 1is provided an electronic
conponent nounting apparatus in which an el ectronic conponent is
taken out from an el ectroni c conponent feed position, a post ure of
t he taken-out conponent is detected, and the conponent i s nounted
on a board based on a detected 10 result, t he appar at us
conpri si ng: a canera fl& acquiring image data of

t he corrponent t aken- out fromthe feed position by a carrera

a control unit for sLng.a red e dat a a
plurality of algori tﬁﬁg"’r? ed eeg&rlv?&ﬁ%n of tlb%sPHF§§n&f wﬁiﬂ'ﬁ'é?ﬂ
and detectin t ut o]

Accor di ng togpIaOés)él)xé aspectngf {fe Ereeswé) tﬁggp sgﬁ%’l oR3rYS cAFe | 5
provi ded an &GPy IRPPAX U%H%IQ‘ lﬁidh% d ned
inthe fifth as%ect q%:%er ein tehe control uni tq%o es eagﬁ'I

detected resldcompanying drawings.

5 Electronic component mounting method and
apparatus in one embodiment of the present invention will
be specifically described with reference to the drawings.

Fig. 1 1is a flow chart of procedures for
forming a component recognition dato when an electronic

10 component 1s mounted in the application of the electronlc
component mounting method of the embod:.ment, and for

'"recogh'izing ‘the electronic component with the use of the
data. Fig. 4 is a block diagr_am of a recognition device
 of the apparatus for carrying out the method.

15 In step #1 in Fig. 1, ou__tside dimensions,
"counts of leads, pitches of leads, etc. of electronic
components are extracted as geometric f_eatores of the
electronic components to be mounted from a catalog déta,
and then the geometric features are stored in a memory

20 104 of a recognition device 150 of the electronic
component mounting apparatus, with an input device 101
such as a keyboard or a mouse through operations of an
operator.

In step #2, through the input of the operator,

25 a plurality of candidates for a recognition means



related to the posture-of the conponent obtained in the plurality

of algorith ' eonetric features of the conponent stored in
t he electroﬁﬁ%$%%§ﬁgnent nounting 25 appar at us; thereby RETRN 0138

result fromthe detected WD 97/ 39613

PCT/ JP97/ 01309 9 results;
and corrects data of a nounting position of the conponent on the
board based on the selected result and - controls to nount the
conponent at the nmounting position D3 the board. 5

According to a seventh aspect of the present I nvention, there is
provi ded an el ectroni ¢ conponent . hounting apparatus as defined in
t he si xth aspec{algorithms,hEp¥Ei ndehegting: i pestiresncof esthe felecthenic
det ect ed results, the control unit controls so that an area val ue

10 of the cGRPBABAPTEM aiRFRL AR YUt 358d9BRAenst@n $he mounting

apparatus and supposed to be suitable to the electronic
components to be mounted are selected in accordance with
5 numbers of leads and colors of packages of fhe
componénts, and then _registered as a component
recognition data in the memory 104 of the recognition

device 150 in the mounting apparatus.
_ In step #3, the electronic coméonent is mounted
10 by the mounting apparatus with'the_use of the component
recognition data registeréd in steps #1, #2. In:this_
step, image data of the electronic component 111 sucked.
by a nozzle 110 of the mounting apparatus is acquired by
a camera 102, the image “dat.:'a is stored in .e.ach of a’
15 plufality 6f internal memory sections of the memory 103
of  the _recognition device 150 inside of thel mountiné

apparatus. -_ _

Next, in stéps #4 and #5, the image data of the
component respectively stored in the memory sections are
20 processed with different algorithﬁs_stored in the memory
104 and selected in step #2 by the control unit 100 of
the'recognition device 150 at the same time. In order to
perform these processing, the control unit 2100 has
processing components for performing respective

25 processing. As one example, in Fig. 1, the image data is



t he conponent is conpared with an area value of the conponent

obtaian fron1 the detected result of the algorithm thereby
to sele result of the one al gorithmcorr

recogni zi ng t georretrl c shape of 15 t he gorrponent %M%mlm
According to an eighth aspect of the present I nvention, there is
provi ded an el ectronic. conponent nounting apparatus as defined
in the sixth aspect, wherein in selecting the one result from
the detected 20 results, the control unit controls so that a | ength of
an outline of the conponent obtaiadad from an outside

di nensi on of the conponent is conpared with a | ength of an outline
of the conmponent obtained fromthe detected result of the

algorithm t hEI'QQ?SFsté?Yec%X?Wétélége@tneoalgorlthm Wh ¥/ 3noEFep #4 at
PCT/ JP97/ 01309 10
the same time as the image data is processed by executing

an algorithm of B in step #5.
In step #6, each of recognition results of the
5 electronic component with the use of the plurality of
algorithms selected in step #3 and executed in steps #4
and #5 is compared with geometric features of the
electronic component stored in step #1, by the control
unit 100, thereby to evaluate the recognition results.
AT S In such a manner, the recognition device 150 of
the mountlng apparatus is generally constructed by the
camera 102 the memories 103 and 104, the control unit
100, and the 1nput device 101.
The pluralrty of recogm.t:.on algorithms are -
15 : executed to recognize the electronlc component in stepé-
#4 and #5. Therefore, a plurality of different
recoghition results are given back from the recognition
device 150, making it necessary to select. an optimum
recognition result among the 'plurality of recognition
20 results in accordance with an evaluation value by the
control unit 100.
For calculating the above evaluation value, in.
one way, an area value of the electronic component
- obtained from the outside dimension is compared with an

25 area value of the electronic component obtained from the



result of the one algorithmcorrectly recognizing the geonetric
shape of the_conponent. According to the aspects of
the presentWO973%I13 jnyention, positional data for nounting RET/EIOLIRNI C -
5 conponent is calculated and stored based on the posture of
the el ectronic conponent detected by the recognition _ process and
geonetric features of the electronic conponent hel d, such as
being stored, in an electronic conponent nounting apparatus. An
algorithmfor detecting 10 postures of ggnponents is not set for each
one of the el ectroni c conponents of the same geonetric features.
The el ectroni c conponents can be recogni zed/ nounted with hi gh

accuracy and hi ghetegagRibhONrelhilai,eN®@herdbfOUd select Oth¥ ORAgorithm
recognitions of conponents is greatly reduce 15 and the nee for
the operator toorsettdynt nudcoghizing theonpesaritriecogshapen defa ithe
el i m nat ed. . I n the above-described nethod, when the taken-
out posture of t@dectrenienrempomsitent In gndifféxent way, a pesigthomfbyn
the nozzle or a chuck to be nounted onto the 20 rinted board or

di spl ay panel bo9Rrgdine ff &y S}epﬁgonic component obtained from the

5 outside dimension of the electronic component is compared
with a length of the outline of the electronic component
obtained from the recognition result, thereby to select
the algorithm correctly recognizing the geometric shape
of the electronic oomponent.

10 - "In the manner as;above,.in step #6, an optimum
recognition result is. | selected among the plurality -of
Irecognition results of the.alqorithms.

As one example, when the recognition results of
‘the algorithms of-A-and.B respectively exeoutod in sﬁepo
15 #4 and #5 are fallen within an allowable range in step
- #6, the program goes to step f? in which based on the
component recognition evaluatioﬁ values calculated from
the two recognition results, one algorithm using at this

time is selected among the plufal algorithms.

20 Next, in step #8, based on the recognition
result of the selected algorithm, a mounting position on
the board is calculated from the suction posture of the
detected component and corrected by the control unit 100.

In step #9, based on the corrected mounting

25 position, the component is mounted on the board by using



recognition process, the imge of the electronic conponent is

processed with the use of a plurality of al gorithns for detecting
post ur es sfvepnent s. Each result is then conp (§Q¥$@ he
hel d-, sugﬁ)as stored-, 25 geonetric features of the elecC rdﬁ
conponent, and one WO 97/ 39613

PCT/ JP97/ 01309 Is selected froma plurality of results. The
data of the nounting position of the electronic conmponent s
corrected based on the selected result. BRI EF DESCRI PTI ON OF
DRAW NGS 5 These and ot her abfects and features of the
present invention will becone clear fromthe foll ow ng description -
taken in conjunction ,wth the ‘Preferred enbodi nent s t her eof

Wi th referencetk® Fﬁ@nﬁéegmﬁﬁﬁﬁ?ﬁf S under the control of the control

unit 100.

Thereafter, in step #10, it is decided whether
or not the component to be mounted is 1eft; that  is,
5 whether or not a mounting block is last one. When the
| block is last one, the mounting operation is completed.
When the block is not last one, the program returns to
step #3 in order to pe;form the'mounting operation of the

component in a sequential mounting block.

10 " "~ On the other ;hand,: when either one of the
~ recognition results of the algorithms of A and B is
.'failen within the allowable range in step #6, it is

determined. that one :algorithm having the allowable
recognitioﬁ result is selected among the two algorithms

15 in step #13 and the program goes to step #8.

_ When both of the recoénition results of the
algorithms of A and B are not fallen within the allowabie
range in step #6, the mbuntiné. block to which the
éomponent belongs is registered as an error block in step

20 #11. Next, in step #12, the mounting operation of the

component in the mounting block is skipped and thereafter
the program goes to step #10.

In such a manner, based on the data taught in -
the teaching process of steps #1 and #2 through the input

25 of the operator, the mounting process in steps #3 to #10



drawi ngs, in which: 10 : Fig. 1 is a flow chart of
procedures for -recogni zing conponents in an electronic
conponent WO9M3%Wpunting nethod of an enbodiment of tBf/IRITBLION

i nvention; Fig. 2 is a schematic view of the constitution
15 of an el ectronic conponent nounting apparatus utilizing t he
el ectronic conponent nounting nethod of the enbodi nent ;

Fig. 3is a flowchart of procedures for recogni zi ng conponents
according to a conventional 20 el ecf¥oni ¢ conponent nounting

met hod; and Fig. 4 is a block diagramof a recognition
devi ce of the apparatus of the enbodi nent. BEST MODE FOR CARRYI NG
OUT THE | NVENTI €8l performedlD 9¥nh 3863 mounting process, the recognition

PCT/ JP97/ 01309
. data of the components in the teaching process are used

to confirm the recognition results and when the confirmed

result is acceptable, the selected recognition data is

5 used. When t'he confirmed result is not acceptable, the
mounting operation of the component is skipped and
perform a sequential combonent mounting operation to
carry out a continuous mounting operation.

In the manner as above, when a posture of the

10 electronic ¢omponen§ taken out by the nozzle from a feed
position to be mounted onto a printed board is detected
by the recognition device, an image of the electronic
component is processed in a plurélity of steps with thé
use .of the plura.lity of algorithms for .deteci"._ing

15 '~ postures. Each result is -c'ompar_e'd with 'the stored
geometric features of the electronic component and one is
selected from the plurality of dé.tection results. A

" mounting position of the electronic cdmponent is thus
corrected based on the selected deﬁection result.

20 According to the method, while the algorithm is
not set for each of the electronic components of the same
geometric features, the electronic components can be
recognized/mounted with high accuracy and high ~
recognition efficiency, so that the numbér of wrong

25 recognitions to the electronic components is remarkably



12 _ Bef ore the description of the present invention
proceeds, it is to be noted that |ike parts are desi gnated by |ike
ref erence_numneral s throughout the acconpanyi ng draw

W ngs. 5
El ect r oni ¥0978¥onent nounting nethod  and appfé:rjgmg’o’rsﬂs’one
enbodi mrent of the present invention wll be specifically described
with reference to the draw ngs. Fig. 1is a flowchart of

procedures for - form ng a conponent recognition data when an
electronic 10 conmponent is nounted in the application of the

el ectronic conponent nounting nethed of the enbodi nent, and for
recogni zing the el ectronic conponent with the use of the data. Fig.
4 is a block diagram of a recognition device .of the apparatus for
carrying out redugsedhod.At1%he same time,| it sbegomgs unnegegsary, for
out si de di nensions, counts of |eads, pitches of |eads, etcg. of
electronic ‘the opergbaBntte asethaataial iheyecsrBPPRENte¥8FeINALitRe

el ectronic cogp%nents to be nounted froma catal og data,
ata.

In consequence, the operator is freed from the

5 need to limit one componeht recognition data for every

eléctronic component in orde:g' to form and register t-he

component recognition data in the electronic component

mounting apparatus. The compohent récognition data §f

the electronic components of the same geometric features
10 becomes uniform, not irregular. . Even if the electronic

| componenté 'show a minute difference in surface color

because of irfegﬁiaritie‘s among prodiction lots of the

'ele'ctronic“-components or shine differently due to a gloss .

difference of .1eads, etc., the recoghi_tion efficiency is
15 prevented from being deteriorated large, and the

' recognition accuracy is improved.

| As the above-described algorithms for detecting

postures, are devised various kinds of algorithms such as

in U.S. Patent No. 4,981,372 issued to Morimoto, et. al.
20 on January 1, 1991 and U.S. Patent No. 5,038,380 issued

to Morimoto, et. al. on August 6, 1991 as examples.

As described hereinabove, according to the
present invention, when the posture of the electronic
component taken out from the feed position to be mounted

25 onto the board is detected by the recognition device, the



and then the geonetric features are stored in a nenory 20 104 of a

recognition Jﬂgﬁ%i 150 of the electronic conponent _mountin
appar at us, Qﬁg'isnput devi ce 101 such as a keyboar FCTIPY? e
t hrough operations of an oper at or. In step #2,

t hrough the input of the operator, 25 a plurality of candidates
for a recognition neans WO 97/ 39613

PCT/ JP97/:01309 13

(al gorithnms for detecting postures of the el®gtronic conponent s)
prelimnarily assigned to the nmounting appar atus and. supposed
to-be suitable to the electronic conponents to be nounted are

sel ected i n accoinagee ofi tthe glectranibtecompohnenteaids pnndessetiomsi.tmfthe
packages of the components, and then registered as
conponent uspe @5 tRIGH sty | 9f ¢ ALIRERBRDS 1§9roﬁeﬁ¢§trlé&)m$tms §

device 150 in thgngo%%tel %s?ﬁ%arfst usselected from a plurality of detection

results. The mounting positional data of the electronic
5 component is corrected based on the selected result.
Accordingly, the electronic components of the
same geometric features are recognized and mounted with
high accuracy and high recognition efficiency without
setting the algorithm for every electronic component.
10 The electronic components can be prevented from. being_
recogn.ized wrong and the operator is not required to. set
and control the component recognition data.
The op_erator ' is ‘not necéssary to 1limit one
component recc;gnition dafa for each electronic compo'nent.
15 - to form and register the component recognition data in
the electronic component inounting apparatus. Even when
“the electronic components show a delicate difference iﬁ
' surface color due to irregularities among production lots
of the electronic components or shine differently due to
20 a difference in luster of leads, the recognition
- efficiency is not worsened extraordinarily and the
recognition accuracy is improved..
The entiré disclosure of Japanese Patent

Application No. 8-95770 filed on April 18, 1996,



In step #3, the electronic conponent is nounted 10 by the nounting
apparatus with the use of the conponent recognition data registered

in steps In this step, image data of the
conponent fégtfclz by a nozzle 110 of the nmounting appa’ridalkﬁu‘!s is

acquired by ' a canera 102, the imge data is stored in each of a 15
plurality of internal nenory sections of the nenory 103 of the
recogni tion device 150 inside of the nounting appar at us.

Next, in steps #4 and #5, the inage data of the conponent
respectively stored in the menory section®@re 20 processed with
different algorithnms stored in the nenory 104 and selected in step

#2 by the control nit 100 of the_recognition,device 150 at the
same tine. %@%W specifigatigny  f428dMS. o AERVHFISt hPRDnEIMARY ¢

100 12 g Ao AR By, FhrepBE 48 THlencisatiel e 20
97/39613 Although the presentpqrr{\;fr%gicg&sﬂgs been fully
described in connection with the preferred embodiments
5 thereof with reference to the .accompanying drawings, it
is to be noted that various changes and modifications are
apparent to those skilled in the art. Such changes and
modifications are to be understood as included within the
scope of the present invention as defined by the appended

10 claims unless they depart therefrom.



14 proeessed by executing an algorithmof A in step #4 at

the sane ti e image data is processed by executing
algorithn18?8§%%ﬁﬁgtep #5. In step #6, each-égzzzﬁﬁﬂgitpen_~

results of the el ectroni e—conponent with the use of the Elurallt

U T LIIII

al gori thns selected in step #3 ndﬂ@@w%gﬁﬂk$g5§&egs #4

conpared with geonetric feature8 of ther snzn ctronic

in step #1, by the control S—==uArt==186;—-thereby to evaluate the
recognition results. 10 In s@dh a manner, the recognition
devi ce 150 of the nounting apparatus is generally constructed by
t he canera 102, the nmenories 103 and 104, the control unit

100, and the input device 101. CLAIMS The plurality of
recognition algorithms are 15 executed to recognize the electronic
conmponent in steps #4 and #5. Therefore, a plurality of
different "£C00N | 0P LEBHbA T SoRpERE A S RELAGC RERRR' Lison

which an electronic component is taken out from an
electronic component feed position, a posture of. tne
5 taken~out component is detected, and the component is
mounted on a board based on a detected result,
the method comprising:
_ acquiring image data of the component taken-out
from the feed posxtlon by a camera, _
10 . processing acquired image data with a plurallty
f-of~a1gor1thms for detecting postures of components; and ..
| detecting a posture of the taken-out component.
2, An electronic component 'mountlng method as
.defined in claim 1, further comprising:

15 ~comparing each detected result related to the
posture of the component obtained in the plurality of
algorithms with geometric features .of the component
stored in the electronic component mounting apparatus;

thereby selecting one result from the detected

20 results; and

correcting data of a mounting position of the
component on the board based on the selected result and |,
mounting the component at the mounting position of the

board.

This Sheet Has Been Re[ilace

LT




device 150, nmaking it necessary to select an optinmm recognition
result among the plurality of recognition 20 results in accordance

with an eﬁe* n val ue by tj £oRbf unlt 100.
For cal cul'ati-ng 1tghe above ev Jﬁtq SriEvRHAR BEEN oné’%ﬂgﬁoar ea

val ue of the electronic coannQaL_?tﬂiﬁﬂ:D obta”ned fromthe outside

dimensi on | s corpared wi th an 75— arem—saise of the e eﬁlllllﬂlllil|||l||||l|||||||

conponent obtai ned fromthe ' WO 97/ 39613

PCT/ JP97/ 01309 _

recognition result, thereby to select the2al gorithm correctly
recogni zing: the geonetric shape of the el ectroni ¢ conponent.
In a different way, a lLength of an outline of the electronic
conponent obtaineg froﬁPtm?leQ§r°n1an%?EEPEFEEnSPBHnGFBEhemﬁ@&ﬂﬁwnﬁ%

gf)gg?pggitcizo‘ﬁrﬁgg gdln clalmv\ﬁthwge g.%t rinofset]r| t?ijrtulglgﬁe oneheresult
from the detected results, an area value of the component
obtained from an outside .dimension of the component is
5 © compared with an area value of the component obtained
from the detected result of the algorithm, thereby to
select the result of the one algorithm correctly
recognizing the geometrie shape ef the component.
4. An electronic cemponeﬁt mounting method ae
10 defined in claim 2, ﬁherein_in selecting the one result
from the detected results, a length of an outline of the
component obtained from aﬁ outside dimension  of the.
component is'compafed with a length of an outlihe of the
component obtained from the detected result of the
15 algorithm, thereby to select the detected result of the
one algorithm correctly recognizing the geometric shape
of the component.
5. An electronic component mounting epparatus in
which an electronic component is taken out 'from an
20 electronic component feed position, a posture of the
taken-out component is detected, ~and the component is
mounted on a board based on a detected result,
the apparatus comprising: .
a camera for acquiring image data of the

25 component taken-out from the feed position by a camera;

This Sheet Has Been Re; ‘i

T




obtained fromthe recognition result, thereby to sel ect t he
algorithmcorrectly recogni zin ; e
THIS SHEER HASSBERMhler as ahnvpLCHjﬁ”{oA%‘”ﬁﬁ

el ectroni c MAPER . 10
esul tRERLALHDRct ed janong the plurality of

an optinmum recognition
recognition results of the al go .

when the recognition results of t he al gorithns of J\ﬂumﬁmmnmll"l“l
respectively executed in steps 15 ~ #4 and #5 are fallen™ifhih

al l owabl e range in step #6, the progBam goes to step #7 in Whl ch
based on the conponent recognition eval uation val ues cal cul at ed
from the two recognition results, one algorithmusing at this

time is selected anmong t e Spﬂltéiplal BBP-T-t hh?sOO) 2For processing\eaeduined
step #8, based on the recognitio esult of the selected
algorithm a nodRefRg ISR tYdHoR Plurall‘i%e"%oéllﬂqré-t@&!suﬁ%eéeFPGﬁﬁlﬂge

suction posture of . the det ect ed conponent and correct by
control unit 103"51:“"res of componep&;sgtea}x 9f eﬁ&é’g&ngn ?h?"ﬁg'l"‘ﬁgct‘ég the
nmounting 25 taggg_toh%nboh%%n%%@onent i's mounted on the board by using

5 6. An electronic component mounting apparatus as
defined in claim 5, wherein the control unit compares
each detected result related to the posture of the
component obtained in the plurality of algorithms with
geometric features of the oomponent stored in the

10  electronic component mounting apparatus; thereby selects
one result from .the -detected results; and corrects data'
of a | mounting position of the component on the board‘
based on the selected .result and  controls to mount the

: component” at the mounting 'p"osition of the board. -

15 7. An electrom.c component mounting apparatus as
deflned in claim 6, wherein in select:mg the one result
from the detected results, the control unit controls so
that an area value of the component obtained from an
outside dimension of the comﬁonent is compared with an

20 area value of the component obtained from the detected
result of the algorithm, thereby to select the result of
the one algorithm correctly recognizing the geometric
shape of the component.

8. An electronic component mounting apparatus as

25 defined in claim 6, wherein in selecting the one result

This Sheet Has Been RTlac
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WO 97/ 39613 PCT/ JP97/ 01309
16 t he nounting apparatus under the control of the control
unit 100. Thereafter, in step #10, it is decided whether

or not theVeSHIMRnt to be rrol.ﬁwbﬁg%#f,,é.ehks g jis 5 PORAPHOIY not

a nmounting block is |ast one é?ﬁ-AC\fnP Bl ock is | ast one, the
nounti ng operation i's conpl et e eo—t-he

the programreturns to step #3 in order tob:og(r:tl‘(olrrsnlmn’mfllm m””"l

operation of the conponent in a sequential nounting bl dckt
On the other hand, when either one of 2&he recognltlon resul ts
of the algorithms of A and B is fallen wthin the all owabl e range
in step #6, it is determ ned that one al gorithm having the
al | owabl e from rdvmgdetechedergisnlits sdthet eontinodg untis teontrglsi shns
15 I n step #13 and the %rogram goes to step #8.

length of an outline of the component obtained

from an outside dimension of the component is compared
with a length of an outline of the component obtained
5 from the detected result of the algorithm, thereby to
select the detected result of the one algorithm correctly

- recognizing the geometric shape of the component.

. This Sheet Has Been Re; fi
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When both of the recognition results of the algorithns of A and B
are not fall Lthin the all owabl e range in step #6, I ng
bl ock to V\hl‘gﬁg%ﬂh‘;eaé conmponent belongs is registered asl’éﬂw&%’

block in step 20 #11. Next, in step #12, the nounting operation of

t he conponent in the nmounting bl ock/i4s skipped and thereafter

the program goes to step #10. I n such a manner, based on
t he data taught iF." h1 t he teaching teps #1 and #2 t hrough
the input 25 Jgt' e operator, the npuntSTABTprogess in steps #3 to #10
WO 97/ 39613 P/ 'IDO7I 01209

17 is performed. In tie ﬁmﬁﬁ W@eEEATUﬁﬁ QECO nition

data of the conponents in t eachﬁh ENTS to confirm
the recognition results and V\}]en t he § NTresul S

acceptabl e, the sel ected recogrfition OMQWWG APPARATUS

DETERMINE A PLURALITY OF
RECOGNITION MEANS (ALGORITHMS)
%0 FOR RECOGNIZING ELECTRONIC

COMPONENT TO BE MOUNTED AND

STORE AS RECOGNITION DATA IN
ELECTRONIC COMPONENT
MOUNTING APPARATUS -

3]

RECOGNIZE ELECTRONIC
COMPONENT BY THE PLURALITY OF
#3 | RECOGNITION MEANS WITH THE USE
OF RECOGNITION DATA
DETERMINED IN STEPS #1, #2

4 ‘ 1
#4 | RECOGNIZE COMPONENT | - #5 | RECOGNIZE COMPONENT
| CARRY OUT A ALGORITHM CARRY OUT B ALGORITHM

ONLY ONE OF #6 BOTH A AND B
AAND B IS OK IS. ~ ARE NG

#13 f COWONENTOKRECOGNITION

~ DETERMINE ‘ o
RECOGNITION RESULT | #7 ~ | BOTH A AND B ARE (K

TO BE ADOPTED FOR : |

: DETERMINE ALGORITHM TO BE USED
O PECOCNITION | | FOR MOUNTING THIS TIME FROM
RESULT OF RECOGNITION RESULTS OF A,B
A, B, NAVELY., GOOD/NG ~ (EVALUATION VALUES) #11
. _
a REGISTER
CALCULATE/CORRECT MOUNTING MOUNTING
48 POSITION ON CIRCUIT BOARD BLOCK AS ERROR
| FROM DETECTED SUCTION - BLOCK
POSTURE OF ELECTRONIC COMPONENT | -
L 12
#9 MOUNT ELECTRONIC COMPONENT SKIP MOUNT ING
| _ OF ELECTRONIC
. COMPONENT
#10 —
FINAL BLOCK ?

(s )




5 used. Wen the confirmed result is not acceptable, the

nounti ng operation of the conponent is skipped and perform a
sequenti al weQpRgIENt nmounting operation to carry QT o7/01309
conti nuous nounting operation. In the manner as above,
when a posture of the 10 el ectroni c conponent taken out by the nozzle
froma feed position to be nnun?%q.onto a printed board is detected
by the recognition device, an inage of e electronic conponent is
processed in a plurality of steps with the use of the plurality of
al gorithns for detecting 15 post ur es. Each result is conpared with _
the stored geonetric features of the el ectronic conponent and one
is selectegffr g?e plurality of detection results. A

nmounti ng position {%g! ectroni c conponent is thus corrected
based on the selected detection result. 20 According to the
nmet hod, while the algorithmis not set for each of the electronic
conponents of the sane geonetric features, the electronic
conponents can be _ recogni zed/ mounted w tjh ) accuracy and
hi gh recognition efficiency, so that the jjul wwogg

.__f__f_j/ | \




25 recognitions to the el ectronic conponents is renarkably WO
97/ 39613 PCT/ JP97/ 01309

18 WOUHMREY At the sane ti me, it becones unnecessar§7c'f75¥9'”01309
the operator to set/control the conponent recognition dat a.

I n consequence, the operator is freed fromthe 5 need to limt one
conponent recognition data for every 8/4 el ectronic conponent in order
.to formand register the conponent recognition data in the

el ectroni ¢ conponent nount i ng apparatus. The conponent recognition
dat a of E@ (ﬁctroni c conponents of the sanme geonetric features

10 becones UniYo not irregular. .Even if the electronic

conponents show a mnute difference in surface col or because of

irregularities anmong productff on § O t he el ectroni ¢ conponents
of shine differently due to

STORE GEOMETRIC FEATURES OF -

ELECTRONIC COMPONENTS IN
#41 ELECTRONIC COMPONENT
MOUNT ING APPARATUS

DETERMINE RECOGNITION MEANS
(ALGOR| THMS)

FOR RECOGNIZING ELECTRONIC
#42 COMPONENTS TO BE MOUNTED AND
STORE AS RECOGNITION DATA IN

ELECTRONIC COMPONENT
MOUNTING APPARATUS

' ~ RECOGNIZE ELECTRONIC
#43 COMPONENT WiTH THE USE OF
i RECOGNITION DATA

DETERMINED DATA DETERMINED
IN STEPS #41, #42

#44 NO

COMPONENT RECOGNITION
K ?

YES

CALCULATE/CORRECT MOUNTING # 48| REGISTER MOUNTING

#45 POSITION ON CIRCUIT BOARD BLOCK AS ERROR BLOCK
FROM DETECTED SUCTION
POSTURE OF ELECTRON!C COMPONENT

: ' — # 49| _ SKIP MOUNTING OF
# 46 MOUNT ELECTRONIC COMPONENT ELECTRONIC COMPONENT

#47

FINAL BLOCK ?
YES

e D

NO




difference of |eads, etc., the recognition efficiency is

from being deteriorated large, and the
i mproved.

post ur es, ar"goc?é"\??ss}%d various kinds of algorithns such as
al. 20

to Morinoto,
As dedef#bed herei nabove,

Patent No. 4,981,372 issued to Mirinoto, et.
and U. S. Patent No. 5,038, 380 i ssued
6, 1991 as exanpl es.

recogni tion accuracy is
As the above-described al gorithns POT/IEeNABIN NY

15 prevent ed

n U S.

on January 1, 1991
et. al. on August
according

to the present invention, when the posture of the electronic

conponent taken out fromthe feed position to be nounted 25
WD 97/ 39613

board i s detected by the recognition device, the

PCT/ JP97/ 01309

the electronic corrponeElg‘gr ocessed with the

of algorithnms for detecting postures,

110
111

19

onto the

mage of

use of a plurality

102 _— CAMERA

INPUT

MEMORY

—~— 103

101 ——

DEVICE

CONTROL
UNIT

—— 100

MEMORY

—~— 104

¢



and one r"esLLL.t_i_&.seLe:.t ed_t_r_am_a_pL-uLaJ_Ll_y_gi_det_eci_Lon _ results.
_The nount|iBisenfihr, Speiser <Rartnet the el ectronic 5 ~conponent i s -

‘corrected based-on the selected result. hoarard e ACGOr Ui tRYITN - 1+ he
. ) ~Jatentt EEE RN ~ Sdtentahwilte,
el ectroni c conponents of the sanme geonet rectenEh@at Ur €S ar e d.eME4 GHithia@beys
and nounted with -high accuracy and hi gh rPECBEAPEMEN ef fi cJrkfigginter Eisentinr

. . . . ipl.-Ing. Bieter K, Speiser
W t hout setting the algorithmfor every eda@gdar Oni C CONMPONRIK. WerneddRabus

, e it e s

The el ectronic components can be prevented from tiggpa’g";a;m ttorneys rec@%;_Eg.gggK;:gggm_
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the el ectronic conponents show a delicate differ e PagntAtomey sgat%';ﬁfa Yigtia
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color due to irregularities anobng production lots" of the mhdsskat ONi C
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New claims (clear copy)

— 1. Anelectronic component mounting nietiicd in which an eiectronic coinponent
is taken out from an electronic component feed position, a posture of the taken-out
component is detected, and the component is mounted on a board based on a
detected result, _ _
the method comprising: ' .
acquiring image data of the component taken-out from the feed position by a
camera; : -
processing acquired image data with a plurality of algorithms for detecting postures
of components; ‘
detecting a posture of the taken-out component
comparing each detected result related to the posture of the component obtained
in the plurality of algorithms with features of the component stored in the elec-
tronic component mounting apparatus;

- thereby selecting one result from the detected results; and _
correcting data of a mounting position of the component on the board based on the
selected result and mounting the component at the mounting position of the board.

2. An electronic component mounting method as defined in claim 1,

wherein in processing the acquired image data, the acquired image data is con-
currently processed with the plurality of algorithms for detecting the postures
of the components.

AVIENDED SHEET
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‘The enti re disclo i e Patent Application No.
8-95770 filed on ﬂ“l“”lm m mﬂﬁm WO 97/ 39613 E

PCT/ JP97/ 01309 £ ¢ L M s = 2 £Cd 'udi ng
speci fication, claims, draw ngs, and sunfary THIS §He:-T Hé&raﬁENa ed
herein by reference in its entirety. Rﬁpt!-ﬁ@l!i@h t he)jpr esent
I nvention has been fully descri bed in connection wth the—preferred
enbodi nment s * thereof with reference to the acconpanying draw ngs, it

is to be no hat var.i ous changes and rm i, cat,i a a rent
to those sk é'%i" lﬁ?cfrﬁﬁ'caqgf"por@ﬂgmoéﬁﬁ éﬂ%l S fiRe "hﬁa'm ?cﬁ’t"?fﬁ‘:’g Tre to
be under st oéamagrmmewm@eiequrrﬁﬁult ttee each detectadggaulbrelated tp e pasturmoknt i on
as defined lu;ed:dmpammrweainedlm the plurblifiynaf algdrielsras ihegmdanearwith geombtriom

features of the component stored in the electronic component mountlng apparatus.

4, An electronic component mounting method as defined in claim 3, wherein in

selecting the one result from the detected resuits, an area value of the component

obtained from an outside dimension of the component is compared with an area

value of the component obtained from the detected result of the algorithm, thereby

to select the result of the one algorithm correctly recognizing the geometric shape
~ of the component.

5. An electronic component mounting method as defined in claim 3, wherein in '
selecting the one result from the detected results, a length of an outline of the
component obtained from an outside dimension of the component is compared
with a length of an outline of the component obtained from the detected resuit of
the algorithm, thereby to select the detected result of the one algorithm correctly
recognizing the geometric shape of the component.

6. An electronic component mounting apparatus in which an electronic compo-
nent is taken out from an electronic component feed position, a posture of the
taken-out component is detected, and the component is mounted on a board based
on a detected result,

the apparatus compnsung

a camera for acquiring image data of the component taken- out from the feed
position by a camera;

a control unit (100) for processing acquired image data with a plurality of
alg'orithms for detecting postures of components, and detecting a posture of the
taken-out component, :

wherein the control unit compares each detected result related to the posture of
the component obtained in the plurality of algorithms with features of the compo-
nent stored in the electronic component mounting apparatus; thereby selects one
result from the detected resuilts; and corrects data of a mounting position of the
comoonent on the board based on the selected result and controls to mount the
component at the mounting position of the board.
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1. An electronic g method in which an electronic

conponent is taken ﬂlmmmu"mmpmmtrom c conponent feed pg)S|t|on a
“posture of he takem-out »conpenent is detectg - ; TNt i
nounted on a board based on a detected-Besult,

acquiring i mage data of the conponent taken-out

- a canera, concurrently processing acqurred T1Ege data Wwith a
plurality of algorithnms for detecting -postures of conponents;
detecting a _posture of the taken-out conponent: conpari ng each

-detect ed redul tAR glegtretictapmpanenp ostuntieg Gippbirus esHeMeY inQiMial Befhedid he

plurality othe &rgrl Uhib BBmphid3 é‘a@ﬁhefe@ﬁedﬁeshn%l%ﬁﬁBﬂ%oﬁGr@ro%Qhe cr:]or%gg-

el ectroni c qeRPaisRkbd TPHY leEthPBP&ISBHt%ms with geometric features of the compo-
nent stored in the electronic component mounting apparatus; thereby selects one
result from the detected results; and corrects data of a mounting position of the
component on the board based on the selected result and controls to mount the
component at the mounting position of the board.

8. An electronic component mounting apparatus as defined in claim 7, whereln
the control unit (100) concurrently processes the acquired image data with the
plurality of algorithms for detecting the postures of the components and detecting
the posture of the taken-out component. '

9. An electronic component mounting apparatus as defined in claim 8, wherein
the control unit compares each detected result related to the posture of the compo-
nent obtained in the plurality of algorithms with geometric features of the compo-
nent stored in the electronic component mounting apparatus.

10. An electromc component mounting apparatus as defined in c!alm 9, wherem
in selecting the one result from the detected results, the control unit controls so
that an area value of the component obtained from an outside ‘dimension of the
component is compared with an area value of the component obtained from the
detected result of the algorithm, thereby to select the result of the one algorithm
correctly recognizing the geometric shape of the component.

11. An electronic component mounting apparatus as defined in claim 9, wherein
in selecting the one result from the detected resuits, the control unit controls so

- that a length of an outline of the component obtained from an outside dimension
of the component is compared with a length of an outline of the component
obtained from the detected result of the algorithm, thereby to select the detected
result of the one algorithm correctly recognizing the geometric shape of the compo-
nent.
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m t he detected results; and
>|tion of the conponent on the board based
%C é{ ing the conponent at the nmounting position
of %E‘éf)d Pa"’ed to page roni c2tonponent nount i ng Subistitateasheet
def| kb Drawiog(shi: geged ...wire paged -i.n "orrpari ng each detected r&Sgitobert h898ach
detied! Absirast ul t pagadat.etd pagedhe. p;)st ure of the conpone i i '

2 i okes oo Tl (] gmwmm
Oct Ober 1998 conmpared—Ww t h georretrl c features

stored in the el ectroni c conponent nounting apparatus.

3. An el ectroni a.conpanesliedBrsitiid edmpdishtisSmounting metHeH red wiich ai m
2, wherein in selecting the one result fromthe detected

results, an asma elmatromfict heompomementis taken outobfémedn§ releetronisi de
di mensi on of the conponent is conpared with an area val ue of the
conponent obt.aomponénbm feed position, a posture of . the taken-out

component is detected, and the component is mounted on a
board based on a detected result,
the method comprising:

acquiring image data of the coniiaonent taken-out
from the feed position by a camera;

concurrently processing acquired image data with a
plurality of algorithms for detecting postures ' of
components; |

detecting a posture of the taken-out component:

| comparing each detected result related to the

posture of the component obtained in the plurality of
algorithms with features of the component stored in the
electronic component mounting apparatus;

thereby selecting one result from the .detected
Jfesults; and

correcting data of a mounting position of the
component on the board based on the selected result aﬁd
mounting the component at the mounting position of the
‘board.

3t 2. An electronic component mounting method as

defined in claim )] {2}, wherein in comparing each detected
result, the each detected result related to the posture of

the component obtained in the plurality of algorithms is



the detected result of the algorithm “m aunn WH!W t he
result of the one algorithmcorrectlylk " A geonetric
‘shape of the conponent. 4. n el ectroni_c cgonponent

nmount i ng met hod as defined 22 claim2, wherei |$uPﬁt'§létPe’§'ﬁq1ig t he
one result fromthe detected results, a |ength &POckebeslPPRe of
t he compapedeni thhgapmetirie ofieatuses seficthe nep@penent skered in
conmponent is ggnpa&ed with a length of an outline of the

conponent  obT3PNEYECEFORTC t FRIPRAR. (RAPNGING |3PPagALUSKe

al gorithm thereby, t,0_select the ,detected result of the ong

al gorithm correctlyfiﬁ'}rgcogni ngeLRECERRHEt (GOTPORSBL JPOWREing method as

. . . A | ' . '
Fa PO getined dn gl3tp BataT CoRBBAL: TR BelEaking Bhe "dpEOREsHe”
el ectronic co Bﬂe'?:thgf ek d | Alsu A POSLHT €85 R!%‘iugaliﬁ"'the componeggt
conmponent is defected, and the conponerdt s nounted on a board

CoreraTor ScoObAsAeIHin an oprride, SindiCAPROES R COMPAIE. (3

the feed posi tb@apaP¥dawdB@HERA; area value of the component obtained from
the detected result of the algorithm, thereby to select the
result of the one algorithm correctly recognizing the
geometric shape of the component.

St 4. An elect';ronic component mounting method as
defined in claim {34 2, wherein in selecting the one result
from the detected results, a length of an outline of the
component cbtained from an outside dimension of the
component is compared with a length of an outline of the
component 6btained from the detectéd result of the
algorithm, thereby to select the detected result of the one
algorithm correctly recognizing the geometric shape of the
component.

6+ 5. An electronic component mounting apparatus in
*which an "electfonic compoﬁent is taken out from an

electronic component feed position, a posture of the taken-

out component is detected, and the component is mounted on

REPLACEMENT Sh E—EaT—hoard based on a detected result,

the apparatus comprising:
09 ocTt 1998]

taken-out from the feed position by a camera;

a camera for acquiring image data of the component

a control unit (100) for concurrently processing
acquired image data with a plurality of algorithms for
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-23 detecting postures of conponents, and det "ecti ng a" posture :
of the taken-out conponent, 23 wher ei n t he coubstituteBhbet
conpares each detected result related to the gqoésebRrafogge
conponent obt aidededbinghepostures of compbneatstyamﬂf detegtincingd paisthre
features of the conponent stored in the electronic
conponent nount@hdhgpfakengout component,  thereby selects one result from
the detected results; and corrects data of a nounting

position of the conti@fe®in ofhe control unit:gempares B§§de6ﬁeFﬁ§dsé1€§@t]-§d
el onor ThHAAL to the postur4E 40 SOIRSIEHE WISl IN' Hhe
init conpar 6o PiFdlity of algoRiSis cahiy rffeaﬁgra?édo“f”ﬁé‘ SOBEGREG;
georetric  feartidi omh | B8 SngEREhRiborsRbATH Y afn B Y | alarteld;

' thereby selects one result from the detected results; and

corrects data of a mounting positidn of the component on
the board based on the selected result and controls to
mount the component at the mbunting position of the board.
++ 6. " An electronic component mounting apparatus as |
defined in claim {-G-}- S, wherein the control unit compares
each detected result related to the posture of the
component obtained in the plufality of algorithms with
geometric features of the component stored .in the
electronic component mounting apparatus; thereby selects
one result from the detected results; and corrects data of
a mounting position of the component on the board based on
the selected result and controls to mount the component at
the mounting position of the board.
= 94 7. An electronic component mounting apparatus as
defined in claim 8+ 5, wherein the control unit compares

each detected result related to the posture of the

component obtained in the plurality of algorithms with

Rm,;‘,n{-.-.sg:m SHEET ometric features of the component stored in the

T et ey

electronic component mounting apparatus.
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N +64 8. An electronic component mounting apparatus as

defined in claim 494 Z, wherein in selecting the one result

from the detected results, the control unit controls so



€l ectroni ¢ conponent nounting appar at us; therebyllmmﬂ“ HI""I'””"I :

one result fromthe detected results; and corrects’y w g ni a
nounting position of the conponent on the board based on t he
sel ected result and controls to nount t2e conponent at Substitute sheehbe

mounti n osition of the board. 7. An el ect BoOc nt
nmount i ng gppaaﬁbﬁ}s gn area value qfithey FAMRPARHT ??bweé?nh?mn
¢ontrol unit co ardesd. . each det ec%ed' resul t rﬁl at. to the
posture of thQUtSide dimensiop,of, thg componedk is FREPRFGH,MLID gR area
algorithns w e | C tur f_ . nt red i t

el gctroni C co&r%&r‘i%n%?n%{n ic{?g é’g‘ﬁzﬁ:ato sii:.al}%a ﬁ%ﬁpgﬂgcfiﬁg%%gegor’fzﬁg%&ﬁt Ig%

mount i ng appangils, f o i thn, therebxpe{:%?n%li%etcldg%‘@ gecfd’ﬂerﬁtfg tizllti'c-ﬁe one

sel ecting the one resu rom ected resu

control unit GARLHAItHmSTorrectly recognizing the . geomet¥id Néhap ”oﬁart‘ﬁ%
value of the “conponent obtai'ned frioman ™ outside dinension of the

conponent is compRdInRGtW th an area value of the conponent obtained from
the detected result of

433} 9. 'An electronic component mounting apparatus
as defined in claim 484 2, wherein in selecting fhe one
result from the detected results, the control unit controls
so that a lehgth of an outline of the cbmponent obtained
from an outside dimension of the component is compared with
a length of an outline of the component obtained from the
detected result of the algorithm, thereby to select the
" detected result of the one algorithm correctly recpgnizing

the geometric shape of the component.

e




recogni zi ng the geonetric shape of the conponent. 9. An

conponent muntip(;%ppar at us %ﬁﬁﬁf&%&%&hﬁk%&m?%ﬁrei n in
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