2252427 PCSI TI ONAL DEVI ATI ON CORRECTING METHOD FOR SUBJECT CONVEYED ON
PRODUCTI ON LI NE 1 BACKGROUND OF THE | NVNETI ON- The presen% ga%%gtlon
relates to a positional deviation correcting nmethod for a subjéct to-be
inspected, in which the positional deviations of the subject such 5 as
posi tional deviations of variable resistors and so on nounted on a printed ,
circuit board are automatically detected and corrected. Heretofore, there
is known a positional devia- tion correcting nmethod for a subject conveyed
on a 10 production line showm in Fig.. 1. As shown in Fig. 1, a pallet 52
mounted thereon with a subject, nanely a printed circuit board in this
case, is conveyed on a conveyor 51. Along the conveyor |ine are arranged
stations 53, 54, 55 and 56, and ®ach of) these stations 15 is provided with
a recogni zi ng neans for recogni zi ng fﬁé positions of such as variabl e
resistors, variable capacity coils, trimer condensers and so on, and with
a novabl e adjusting neans for adjusting the positions of the
above-nentioned variable resistors and so on. A 20 standard pall et nounted
with variable resistors and so '
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SUBJECT CONVEYED ON PRODUCTION LINE | C.
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en at standard positions is conveyed by a conveyor 51, and these standard.
posi tions are r'ecogni zed and stored at these stations 53, 54, .55 and 56.
Then, a printed circuit board, namely a subject to be inspected, is 25
conwéyed by the conveyor 51, and the aﬁiggl posi tions 1 of variable
resﬁsrors mounted on the printed circCu board are recogni zed at the
stations 53, 54, 55 and 56, where the recogni zed actual positions of the
resistors are conpared with the recogni zed standard positions of 5 .the
sanme, and the positions of the resistors are corrected on the basis of the
devi ations of the actual positions. fromthe standard positions by use of
an adjusting neans. In the above prior art, however, it is required 10 to
provi de a recogni zing neans at every station 53, 54, 55 and 56, thereby
causi ng alpr BBCEGROGND Offfe THHS INVNETLOMN:t i ci ng this nmet hod becones hi gh and
the tact time on the production Iine becones | ong. SUMVARY OF THE | NVENTI ON
15 The pres8he presentorinventiammelatesdtaca ppsbbienadfs the
above-nmentioned kind of prior arts, and has an object to provide a

posi ti onal déevaptéenceepraecting; methedi for & subjeqt toketuspacked.

production line _ |, L . .
in which the positional deviations of the subject such

5 as positional deviations of variable resistors and so
on mounted on a printed circuit board are automatically
detected and corrected.
Heretofore, .there is known a positional devia-
tion correcting method for a subject conveyed on a |
10 production line shown in Fig. 1. As shown in Fig. 1,
a pallet 52 mounted thereon with a subject,.namely a
printed circuit board in this case, is conveyed on a
conveyor 51. Along the conveyor.line are arranged
stations 53, 54, 55 and 56, and each of these stations
15 is provided.with a recognizing means for recognizing the
positions of such as variable resistors, variable
K,/ capacity coils, trimmef condensers and so on, and with
a movable adjusting means for adjusting the positions of
the above-mentioned variable resistors and so on. A
20 standard pallet mounted with variable resistors and so
on at standard positions is conveyed by a conveydr 51,
and these.standard positions are recognized and siored
at these stations 53, 54, 55 and 56. Then, a printed
circuit board, namely a subject to be inspected, is

25 conveyed by the conveyor 51, and the actual poSitioﬁs



whi ch achi eves reduction of the practicing cost and 20 shortening of the
tact tinme. For achieving the above-nenti oned object, the nethod accordi ng
to the present invention conprises steps of obtaining positional
information of a subject nmounted amya-pallet which is provided with a

~menory and 25 conveyed on a conveyor; obtaining deviations of the *§53 -
posi ti dnalofi Manriratilie rdsistar $ rmoen tedi ordthe aptantedosircadsl i nformation
of the subject and storing this: 1 deviations into the nenory; and

readi ng odoaxde atanraaqqgnizeﬂnaihetlnenstgrtmat 8a,0B84vhE5cendePbd pal | et ;
and adj usting the subject by noving an adjusting neans for adjusting the
subj ect t whexe dhe cacqaniiedmretprtrasitionst afnthepyesdstagst he
deviations to the standard pagsitional |nformatign. ‘As nentioned above,
accord|ngaﬁﬁ199¥Rﬁﬁﬁﬁﬂﬂlﬁhnﬁﬂﬁ|%ﬁPo%Pb%?@e?tﬂBGﬁFédPﬁﬁﬁﬁlgn§uBFect ‘and

conveyed on a
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means.

| In the above prior art, however, it-is.feqﬁired
10 to provide a recognizing means at every'statioﬁ.53, 54, - -
55 and 56, thereby causing a problem that the cést for
pracﬁicing this method becomes high and the tact time

on the production line becomes long..

SUMMARY OF THE INVENTION

15 _ .The present_invention-is‘intepded to solve a .
problem of the above-mentioned kind of prior arts, and
has an object to provide a positional deviation correct-
ing method for a subject conveyed on a production line
which achieves reduction of the practicing cost and g o o

20 shortening of the tact time. _ |

For achieving the above—mentioned.objegt,-the

method according to the pfesent invention comprises
steps of obtaining positionél information of a subject
mounted on a pallet which is provided with a memofy-and

25 conveyed on a copveyor;.obtaining deviations of the
positional information from a predetermined standard

positional information of the subject and storing this

mn



15 the subject is positionally corrected according to the val ues obtained
by addi ng the read-out deviations to the standard positional information.
Therefore, 'since the recogni zi ng means for recogni zi ng the positional

i nfermation of the subject 20 is requi+dd +to be provided only at the first
recowni zi ng station, the cost’ of the whole system canibe greatly decreased.
BRI EF DESGR A GhatrorsiEnRaVEResnemgry:- predarepdinst P&tﬁgﬂﬁeoﬁearimimu i on
line 25 applied by a positional deviation correcting nmethod of a prior art,
and Fig. 2 ist¥emitheshereryrmenniedr outheoRonvayed reldehii é@dby a
positional deviatiop correcting nethod acgording tqQ the present invention.

DETAI LED DESC PiF BN OrtheesubRekrPrNPRELRE: PRgaAd USKInG: MeARS] T8%awi ngs,
a0 om0 BRfeBladEng 53R bet IFS HhE R ks s AR R g
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positional information. '
As mentioned above, according to the present
invention, a pallet mounted with a subject aﬁd conveyed
on a production line is provided with a memory, and at
10 the first recognizing station through which the pallet’
firstly passes, positional deivations ofuthe subject
deviating from the standard positions'éfe detected and
stored in the memory. At the succeeding stations,
the stored deviations are read out from the memory, and
15 the subject is positionally corrected according to the
values obtained by adding the read-out deviations to
the standard positional information.
‘Therefore, since the recognizing means for |
recognizing the positional information of the subject
20 is required to be provided only at the first recognizing
station, the cost of the whole system can be greatly

decreased.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is an illustration of a productién line
25 applied by a positional deviation correcting method of
a prior art, and |

Fig. 2 is an illustration of a produciton line
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a conveyor 1, and the pallet 2 is fixedly nmounted.wth a subject 3 to be T
| nspect ed and provided with a mermory 4 in whi ch a positional deV|at|on of
the subject deviat- ing from a.predeterm ned standard positional
informaiton 15 is stored. In the ﬂrégb—recogn|2|ng station 20, there aré
provided a CCD camera 5,.a X-Y noving nechanism 6 for moving the CCD canEra.
in tmoldlapplie@sbpeappadmtmbaaltdeU&@hlonhepxraC¢amgemmhh@dogn|Z|ng
section 7 for recogniz- 20 ing the brightness of a variable- resistor or ‘the
| i ke mounecondingeteubhecpraseptudaventina.CCD canera 5 and obtaining the
positional information of the variable resistor, a nonitor section 8 for
|nd|cat|ng the p05|t|on of the variable reS|stor or-the Ilke ‘a nunerical
control section 9 for controlli t he motion of the CCD canera, a
processor DE ¥¥ E§S¢BFP$F9N|HE EHEfH§VB§§Fwana| information of the

subj ect 3 and contr cont.rol section 9., and an

i nterface sectlon 1 e%%?g%?ﬁnéPe%BFn5%§F§h§aldﬁ@?ﬁ@@ﬁ'tﬁ@ FRRSE 4 and t he
D ovt dd MEREpEoEe preakEe, SR bpsSHohaid, BRORsRortRed BSELE 0 st
adj usting the positygn Rézgmﬁgﬁiﬁgh% shown in Fig. 2, there are
shown only a first recognizing station and one of
adjusting stations constituting a part ‘of succeedihg_
proqesses; _ e - . O
10 . As shown in Fig. 2, a palletwé.is conveyed on
a conveyor 1, and the pallet 2 is fixedly mounted with
a subject 3 to be inspected and provided with'a:memOry=
4 in which a positional deviation of the subject deviat-
ing from a.predetermined sEandard-pOsitional-informaiton
15 1is stored. |
In the first recognizing station 20; there are
provided a CCD camera 5, .a X—Y-moving mechanism 6 for
moving the CCD camera ip.two direéitohs'pefpendiculer to
each other, a pattern.recognizing section 7 for recogniz- v’
20 ihg the brightness of a variable resistor or the like
mounted on the subject.3 by use of the CCD camera 5 and
obtaining the positional information of the variable
resistor, a monitor section 8 for indiCating'the_position
of the variable resistor or the like, a nﬁmerical-
25 control (NC) section 9 for controlling the.motion of the
CCD camera, a processor secfien 10 for picking up fhe

positional information of the subject 3 and controlling



nesigtor or the like on.a subject 3, E-X-Y hﬁving mechani sm 13 for noving

the adjusting neans 12 in two directions perpendicular to each other in a

horizontal 10 plane, a driving section 14 for driving the adjusting neans

12, :a;numerical control section 15 fer gweving and controlling the X-Y

nnvi\@ mechani sm 13, a processor secti-on 16 for giving and receiving

signals td attef numextical icomrabrgecticrc? i oand4anndntentacel i ng t he 15

numerical control means 15, and an interface section-17 for transferring

si gnal s bet wsestilpn ddnmfior Lrans fexr ingceigonlscbetwaencthRomemory net hod
for correcting a positional deviation on the subject will be described

bel ow. 20 4 and the progessar 3rRCbiRek@ors 10 and 16 di sposed at the

first, recognizing station 20 and at_tfhe adjusting stagion 30 succeeding

t her et'o, respectively,Aﬂuﬁh@iQ9¥ﬁcﬁ@iF%?%ﬂ%a?HabggPtgénthFﬁFoPﬁEtion of a

resistor Qr the lik defiqfd q¥.a standarﬂ sq%bectegnugted on.a 25

pr edet er nPne&TV; FhAdsting means 12 CHPqged 25t 8M3tOrh 8N st

recogni zi ng statio Lldhere ,g%%g i 1] % eyiati %. e
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the position gk;Lhey &Y ¥ Ykd Bn'd Kupfedfes 1224 dnoving
mechanism 13 for'moving'the adjusting means 12 in two
directions perpendicular to each other in a horizontal

. 10 plane, a driving section 14 for driving the adjusting

means 12, a numerical control section 15 for moving and
controlling the X-Y moving mechanism 13, a processor
section 16 for giving and'receiving-signals to and from
the driving control section 14 and controlling the

15 numerical control means 15, and an interface section 17
for transferring signals between the memory 4-and the
processor section 16.

Now, the method for correcting a positional

deviation on the subject will be described below.

\_ 20 In each of the processors 10 and 16 disposed at
the first recognizing station 20 and at the adjusting
station 30 succeeding thereto, respectively, there is
stored standard positional information of a resistor or
the like defined by a standard subject mounted on a

25 predetermined standard pallet. In the processor 10
located at the first recognizing station 20, there is

stored an positional deviation of the resistor or the

like recognized by the CCD camera 5 as deviating from



pallef. When a subject 3 to be corrected is conveyedlas,nbunted'Onﬁthe"
pallet 2 to the first recognizing 5 station and stopped there; the: -
posi tional information (coordinates) of the resistor or the |like on the

#

standard pallet stored.in the proc of 10 is given to the NC COhtrQl'fé;;
section 9, which drives the X-Y moving nechanism 6 for noving the CCD ¥
caner 4 5thE8hedBRicHIfA Hear vdebs 6r cox athabl tkesbat ¢heostahdarae ai med -
by the pattern recogni zing section 7 and outputs the positional infor-
mati on (padidditnates) of the resistor to the -processor 10. "In the processor
10, the difference between the actual position on the subject to be
corrected and t he Fhest ancsubligetilith ba correctindadisd ponveyeds obt.ained
as a positional deviation. Then, positional information relating to a
nextly aidfetouptiedian rthe Daklek 2hko|the £irgtvercegndgdngC control
section 9 and the simlar procedure is repeated successively, thereby
obt ai Bi n§ta¢iomarkhbHtorpad thered i Ehe BPsitiopali ABFermesiionors or the
i ke. . wgen t he positional deviatjons of.al*'rfsksiors' r.the |ike have
been obt 4°REFAiTAEEsk RO FH LT HRE LTt 13KE QPe t8FFEINIRES the
menory 4 o&JtRe aIIe_,2-tQ{ou qathe intgéface sgctign_%ﬁé_- S
After t h&f Nite PR a1 1S PO e bYSt REVEBNVBY 51 0 the next
f‘ﬂle USting 543010 AL UK &F WREh (dFiFes LHE RLLCHIFPhgSREbhAR LG, M eCCi ves
6 for moving the CCD camera 5. The CCD camera searches |
10 a variable resistor or the like aimed'byfthe p&ttern' o ?53- ;;)
recognizing section 7 and outputs the positional infor-
mation (coordinates) of the resistor to" the prQCeSSor'
10. In the processor 10, the difference between the
actual position on the subject to be corrected and the
15 standard position on the standard pallet is obtained as
‘a positional deviation. ‘Then, positional*information':'
relating to a nextly aimed variable resistor or the like
is given to.the NC control section 9 and the similar
procedure is repeated successively, thereby obtaining
20 the positional deviations of all variable resistors or
the like.. When the positional deviatibné*of all
resistors or the like have been obtained, the'informatidn
of these deviations are stored into the memory 4 on the
pallet 2 through the interface section 1l.
25 : . After then, when the pallet 2 is conveyed by
the conveyor 1 to the next adjusting station 30 and
stopped there, the processor section lG”rédéives the

positional deviation information relating to all variable -

wm
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positional deviation information relating to all variable 1 resistors
or the like,fromthe nmenory 4 on the pallet 2 through the interface section
17, and adds the abgve- mentioned positional deviations (correction val ues)
to the positional information of the st8rdar d pall et stored 5 in the nenory
I n ad¥ance. Based on the obtai ned val ues, the adjusting neans 12 is noved
to a corrdct resdstoxs sr dhe thide framecthe memoryigd nee hthe sPaliets2
controll ed by _the NC control .section 15, Then, the rgélstor or the like is
10 posi t i onahFoRghyH H%quﬁ?Qﬁnﬁﬁﬁ?#@Pﬁ%%nsaﬁé adds obee ofPR¥ETY t he

driving control neans 14. After - th he et 2 is,conveyed by the
conveyor 1 t& QQﬁﬁHPQﬁﬁﬁkﬂq i%%&? s kﬁP%Ee% iﬂndYa %%%g tPati ons,

im | f d h
bosi tion of &He '°”#t§"a°%1£'e Gilariford e 4663 Aifoda SAYESL "HedPes
above, ac%orgln P%Qgg%paveﬁéggg oned enbodi nent, the correction val ues

which are~re U|r €%ll stations in prior ‘arts 20 are

obt ai ned as a vvhol e at gahs%g 'ersttﬂee%fﬂeﬂﬂ ‘%ﬂégn £ Sg@fqgé%/hn here is

required only one pattérn recogniz- 1ng sta are efTe are
advantages thalans 12 is moved to a correct and precise position by

the X-Y moviﬁg mechanism 13 as controlled by the NC
control section 15. Then, the resistor or the like is

10 positionally adjusted by the adjusting means 12 as
controlled 5y the driving control means 1l4.

After then, the pallet 2 is conveyed by the
conveyor 1 to the other adjusting stations, and at each
of these stations, a similar operation is carried out

15 for successively adjusting the position of each 6f
resistors or the like on the subject 3.

As mentioned above, according to the above- -
mentioned embodiment, the correction values which are
required to be obtained at all stations in prior arts

LJ’ 20 are obtained as a whole at the first recognizing station
20, namely, there is required only one pattern recogniz-
‘ing station. As a result, there are advantages that
the cost for carrying out the.method is low and the
tact time in production line is short, because the
25 recognizing actions at the stations other than the first
station are omitted.
Further, it may be also possible to store the

ppsitional information of the resistors or the like of



the cost for carrying out the nethod is low and the tact time in production ~
line is short; because the 25 recogni-zing actions at the stations other
than the first station are omtted. Further, it may be al so possible to
store the positional information qfche resistors or the |ike of 1 a<,
standard subject nmounted on a standard pallet, simlarly to in case of aF
subj ecl ta btandapdctsabjecct momnbestewsa s tin el Isabletpnveyi ng the
standard subject on the conveyor |, or to store point values 5 mnthout
conveyi ngstind lerdyddod iguigase of a Euhject |1® e\ Mmspested, in A

posi tional deviation correcting nmethod for a subject conveyed on a 3
product i ohej procegsprissilfyandedd &y conveying the standa¥@ining actual”
positional information of a subject nounted on a pallet, sald pal'l et being.
conveyed B{b3ecéned) sheaconyedAtddy A% FX ?ﬁ?ﬁﬁ)ﬁg OBk oY At ’%ﬁpo& tional

devi at gonslﬁw '%o%%telir:.ng the standard subject.



posifionaL i nformation deviating from predeterm ned standard positional .
I nformati on of said subject, and storing said positiona at ' aid

menory, reading out said positional deviations fromsgi B '

pal I:6t. and adj usting said subject by Mbving an adi usallﬂﬂlﬁmlg’mp!ﬂmfect
posi ¥f ons obt ai ned by addi ng said positional deviationstta® saidws d
posi tional i wWEaTEtS QLAIMED IS: A positional ‘deviation correcting nethod
for a subj®ect conveyed on a production line claimed in claim1, wherein
sai d positional inforns ipositicidhideviationatothectingt meehodnifsirng
station on the production line. 3. A positional deviation correcting
met hod for a assbsEctc morsieedom Pprocoducthoni hine| acomprisingai m 1,
wherein said positional deviations are read out only at at |east one
recogni zi ng step=w Xl sposed down- stream of said first recognizing station
for adjusting said subject. 4. A positional deviation correcting

net hod for 11 =~ * obtaining actypal praitiopattinfayeyationnod
production line ¢clained in claiml1, wherein sajd actual gositional

i nformati on &hfFubject mounted on a pallet, said pallet being conveyed

by a conveyor and provided with a memory,
obtaining positioﬁal deviations of said actual
positional information deviating from predetermined
standard positional information of said subject, and
storing said positional deviations in séid'memory,
- reading out said positional deviations from
said memory on said pallet, and
adjusting said subject by moving an adjusting
means to correct positions obtained by adding said
positional deviations to said standard positional
information.
2, A positional deviation correcting method for
a subject conveyed on a producticn line claimed in claim
N 1, wherein said positional information is obtained only
at the first recogniziﬁg station on the production line.
3. . A positional deviation correcting method for
a subject conveyed on a production line claimed in
claim 1, wherein said positional deviations are read out
only at at least one recognizing station disposed-down-
stream of said first recognizing station for adjusting saidl
subject. |

4. _ A positional deviation correcting method for



said standard positional information are both—expressed—by use of XY

coordinates defined in a horizontal plane. 5 ' iddyonal devi ati on
correcting nethod for a subject conveyed on HlWHﬂHHIﬂHﬂmum claimed:in
claim1l1, wherein said positional irfgrFMatioOn © a Subj ectsconprises '(ﬁf
posi tional coordinates of a plurality of variable resistors nounted on &~
printed cia Guljdmaracbnveyed on a/ppoductionl lilvei ealadmedoinecting net hod
for a subject conveyed on a produciton line claimed .in claim5, wherein the
st andard mdsiim dns wifexein wsaldtgcthalgpoabtionalti nformatdodeandni ned in
advance, and the positional deviations of the actual positions of the
resi st or s SR aﬁa@ammmmm%dwﬁomén%nérarbogbt grRegssed - A
prooduction |ine capable of correctin ositional deviations of a subject.,
conpri si n§¥a %\R§ %@Qﬁl%m%ygﬁglﬁeﬁaﬂie? hetheertalt Rlansubj ect on

Lhe, upper our ace  herool, st e JEIRY, B LEEORD SLURCS abion vher
subj ect P SHRIAGHe ORISR O por {TORAr BRvL 0P oL RAPERTA  on T stor ed
'n said Myl ANl d £7%0a PRS0t LEEALP 2hALLARCYBR" S£SEhd
subject_comprises pesitional coordinates of a plurelity
of variable resistors mounted on a printed circuit:
board.
6. A positional deviation correcﬁihg3method for
a subject conveyed.on a produciton line claimed in
claim 5, wherein the standard pdsitions of a plurality
of variable resistors are determined in advance, and the
positional deviations of the actual positions'of'the- .
resistors deviating from said standard positions are
obtained.
7. A produetion line capable of correcting
positional deviations of a subject, comprising
a conﬁey means for ctheying.a pallet mounted | W/
with a subject on the upper surface thereof and with a
memory, . | |
a réCognizing.station where positional devia-
tion information of said subﬁect mounted on said pallet
deviating from predetermined standard pesitional'infor-
mation of the subject are obtained, and said.posipional
deviation information is stored in said memory, and

at least one adjusting station where said

M



posi tional deviation information is read out fromsaid menory; correct

positions for the subject on the pallet are obtained by “ | ﬁullﬁ

out positional devia- tions to said standard positions; mn I'"m“ Iﬁ

nmeans:is noved to said correct positionkZfor adjusting sdid®subjéett.® 8”

A pr¥eduction line capabl e of correcting positional deviations of a_subject

clai med in cpeisihtionale deviiaddion gafaxmation s feeadovt £5pm 8aidsting

station, after the process at: said recogni zing stati-oh has been conpl et ed.
T 1 iiet

9. A PEBRTYGI GRITERE PAFIHIONST $PIRSE PR nEhe B3 deEons of
a subject clainmed_in clam?7, [ id I Zi tatl ' i ded
Wi th an i magBTH ORHAINES A RddiRe Faiihizead QuF PPRRELORRLIIREIAR means

recogni 21 ng. EHERFedRt FaE Greandrrl B Phen b R R Eh BB e i ki ng
up means. means is moved to said correct positions for adjusting
said subject. -

8. A production line capable of correcting
positional deviations of a subject claimed in claim 7,
wherein said pallet is transferred to said adjusting
station, after the process at said recognizing station
has béen completed. '

9. A production line éap;ble of correcting
positional deviations of a subject claimed in claim 7,
wherein said recognizing station is provided with an
image picking up means for a subject, said image picking
up means being movable in a horizontal plane, and witﬁ

a recognizing means for recognizing the positions on

said subject picked up by said image picking up means.




