.;e3el Tl 4. 6TTW" MACH NE VI SI ON SYSTEM HAVI NG FLEXI BLE SET UP FEATURES,
METHOD AND PRODUCT THEREOF Field of the Invention [0001] The present
invention relates to machine vision systens used in manuf i esses
‘or systens. In particular, this invention relates to a mgmwmmwmﬁmmg
system having flexible set-up features, a nmethod, and a p a
conputer program for the nethod recorddd t hereon. Background ofot#she

| nventi on [0002] Machi ne vision systens used in nmanufacturing processes are
known to have application software that controls various hardware such as,
for exanpl e, MMACHINEIGISIQON SYSTHEM HRAVING FLEXIBEE SETsUth
application software includes different conponents that are configured to
acconpl i sh di f f erEBATHRESpMETHOD AND PRODUCTEFHEREAFe. Hence, when
new hardware or when a new task is required of existing hardware of a

machi ne vi sion system then application software for the vision inspection
system has to be re-configured Ln sonme instances, a new

: i.fied.
machi ne vi sion system nay be re?ﬁl{{‘égﬂlfe]g‘iﬁ’yéo'h task may not be supported
by the existingosprihediéend idP&3lon Relaked W ndeHihd'Gisidh sYREmE vbdddnappl i cation
software as such I s teéedious and costly. One technique to reduce devel opnent
costs when nodidnuisturingpregessasors destems Impyticelar, ithis inventiomrelatésdo gr ovi ded by
US Pat ent NO'5‘SC§423’V504 I\/E¥eer z?\;[' ab t.prats ges%r' bes ad t hod. and s%tstemfor
qui ckly devel i 5’ ab%?ffgg |n6h 4% VRAPE SPoYP {raeies,a i Oéih%%aeﬁog}l n system
usi ng a conputhaying¥asdofiputeripyspran fordfe RrRURAredRdeDthérddn504 is linmited to
frame grabbers that support caneras and i nage sources but not other types
of hardware. [0004] Modifying application software is also described in US
Patent No. 6,298,474B 1 Blo ' L& a2 method and system
interactively devel ops a @%ﬁ'@%ﬂ?‘%’aﬁ’“@Sm‘ﬁﬁ‘P | ow structure and
associ at ed apodo2ptMachirsofitioa systémy used én manafacmeihg processss are kagwh esrhavet hout
users having to wite codes. A user is,thus able to use the qraphi cal
control - f | ow $PPhgatign goffyvare thaticenfroly variqus ¢ Spchig; foy exareple, FAMeEas: i on

software. Ho I ) w.cal - . ) i
ccommodat o nbins AEnELAPARES, CARANNS b HiSHOU b oSG dirkRhy
i nst ances, a raoiponents/that 2 cenfigured iosackomplishdlifferenuasksfiycontroltingitiee and,

t herefore, new har dl\ga{r@re cannot bﬁ accoFmadat ed t hat chi ne .vi,si.on
system [ D00S] e RABYErS. Henhsetiher) Ry Pordgprecaraviona nEw, BaniSTETYIG08n syst em
that has fl exigRiseing BhrdWard ﬁ%xﬁﬁcﬁﬁnéﬂsi@ﬁ@&é%&fﬂ&he&ﬁpﬁicaﬂi&ﬁsﬁ}ﬂv@dré foritad e,

limtations of existing ) .
vision inspection system has to be re-configured or modified. In some instances, a

new machine vision system may be required because a task may not be supported

by the existing hardware.

[0003] Re-configuring or modifying application software as such is tedious and
costly. One technique to reduce development costs when modifications are needed
to application software is provided by US Patent No. 5,742,504 Meyer et al that
describes a method and system for quickly developing application software for use
in a machine vision system using a computer system. However, US Patent No.
5,742,504 is limited to frame grabbers that support cameras and image sources but

not other types of hardware.

[0004] Modifying application software is also described in US Patent No.

6,298,474B1 Blowers et al. in which a method and system interactively develops a

L)
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.machi ne vision systens. Sunmary of the Invention [0006] The present

i nvention seeks to provide a machi ne vision system having flexible set-up
features, a nethod for setting-up 4¢he machi ne vision system and a product
‘conpri sing conputer usable medi um having a conputer program for the nethod
recorded thereon. [0007] Accordingly, in one aspect, the present invention
provi des a machi ne vision systemhaving flexible set-up features, the
machi ne vi sion systemconprising: a plurality of application conponents,

t he plural ity gedphaqaptonimi-flow stochonant ssddated) apdepat sofivaye foxsseired ed wit h
a plurality of applications of .the machine visi,on system a plurality of

i mage process r“??ﬁg&‘j RO Stem: SR H Ps¢1§ tl]‘f"ﬁég £ Wik godgs- ¥ uses iy E‘B%l?ﬁ% i
conponents;  aypd thedgraghica®torta SRV ﬁrdcﬂ&@bfaaaccﬁﬂﬂ%%ﬁ@& fo mb@gy Bleur al i ty of
hardware interface conponents being associated Wwth hardware;” and a
framewor k, coapplisation seftwwang| Heweverythe graphishl eoatrobfowstrpemeatagnetrsimplye
plurality of hardware.interface conponent the franmework havi.ng a

Dl tral 1y of Apdnt Bl g halang SERGRSM Skl Goal PR R OB PleRst a1 1y
of applicati omsachide vidiéh fatedyiiniteddo Ypédific RiA8ware a8/ thefRfsre Wainehdrivarel ace
conponents of the BI urality of hardware interface conponents and based upon
end- user r equichRNfAS ke ccongnodited by haomprhineawigien systete present invention
provi des a nethod for setting-up a machi ne vision system the nethod
conprising the steps of: receiving input froma requestor; determning
access rights [opos} ThefefsreSbhend sy @xlspdor & RRchiap visionaystetinthll hasg one or
nore applications using one or nore hardware interface conponents and based
upon end- user flesihlg setwpfeatusgp knoverromes eatdesst aligviate. Jimifatiops of GHStER t he
request or bei @rgacﬂﬁ{er{jiéi(gx?grs{e% set-up the machine vision system the end-user
requi renents being associated with one or nore application conponents and
one or nore inmage processing conmponents.

Summary of the Invention
[0006] The present invention seeks to provide a machine vision system having
flexible set-up features, a method for setting-up the machine vision system, and a
product comprising computer usable medium having a computer program for the

method recorded thereon.

[0007] Accordingly, in one aspect, the present invention provides a machine vision
system having flexible set-up features, the machine vision system comprising:

a plurality of application components, the plurality of application components
being respectively associated with a plurality of applications of the machine vision
system;

a plurality of image processing components coupled to the plurality of
application components;

a plurality of hardware interface components, the plurality of hardware interface
components being associated with hardware;

and

a framework, coupled to the plurality of application components and the plurality
of hardware interface components, the framework having a plurality of modules for

enabling one or more applications of the plurality of applications for the hardware



.[0009) In a further aspect, the present invention provides a product

conpri sing conput er usabl e nedi um having a conputer program recorded

t hereon for settingup a machine vision system the product conprising:
‘conmput er program code neans for receiving input froma requestor; conputer
program code nmeans for determ ning accgﬁs rights of the requestor based
upon the input; and conputer program code neans for enabling one or nore
applications using one or nore hardware interface conponents and based upon
end- user requiusBgEReST Wse hadwarecintesiace sqgpponents of thei puralityeofdfardwase r equest or

being permtted (0 set-u he mpchine visjon system the end-user
requirenments Bgﬁeﬁgcea"s°§%"?‘ﬁ‘§‘&8n€ﬁ%ﬁ%d6‘ﬁ%“ Srfd'ﬂ%if ééélé%BBﬁnE%tét I on conponents and
one or nore image processing conponents. Brief Description of the Draw ngs
[0010] A preferred enbodi nent of the present invention will now be nore

ful 'y descri bd@P08hyinaagther aspeetnibe presopttinventipr prayides aanethed for settingryp of

whi ch: 4 [0QLL . | 'lgr!g! ock di agram of a

machi ne vi si on sgllls ee%%%%%%%ﬁg%%%gl%% ?Wfptlﬁseigl;t)res r?'?}fi nvention; [0012] FIG
2 shows a pl ur akéceivingd inpar flovaaaequesier;f ace conponents of the machi ne vision
systemof FIG 1; [0013] FIG, sogows a plurality of plication conponents
coupling to a pReEHminng aseess xights of theredy sHﬁbéﬁﬁﬁlﬂé’HBﬁlﬂeziDnBPtthe machi ne

Vi si on system o IG 1; [0014] FIG 4 is a nodul ar diagram of a franework

and associated tiles of the machine vision systemof FIG 1;
enabling one or more applications using one or more hardware interface

components and based upon end-user requirements when the access rights is
indicative of the requestor being permitted to set-up the machine vision system, the
end-user requirements being associated with one or more application components

and one or more image processing components.

[0009] In a further aspect, the present invention provides a product comprising
computer usable medium having a computer program recorded thereon for setting-
up a machine vision system, the product comprising:

computer program code means for receiving input from a requestor;

computer program code means for determining access rights of the requestor
based upon the input;

and

computer program code means for enabling one or more applications using one
or more hardware interface components and based upon end-user requirements
when the access rights is indicative of the requestor being permitted to set-up the
machine vision system, the end-user requirements being associated with one or

more application components and one or more image processing components.

Brief Description of the Drawings
[0010] A preferred embodiment of the present invention will now be more fully

described, by way of example, with reference to the drawings of which:



.[0015] FIG 5 is a functional block diagramillustrating interfacing of

har dwar e keys and software keys with the framework of FIG 4 depending on
access rights; [0018] FIG 6 is a flowhart of a nethod for setting-up the
‘machi ne vision systemof FIG 1; [0017] FIGS. 7A, 7B and 7C are screen
shots of graphical user interfaces for 4assi gni ng, selecting and configuring
in the setting-up nethod of FIG 6; [0018 FIG 8 is a flowhart of a nethod

for using the nachi i.si on system of FlI .1 after the, setting-up method
of FIG 6; anJOTGbi@ji ¥|1®5tr9teﬁgsflglqlaﬂ@thl%?aqwaswa AgaEGHEHITIPmEYSIam st r at es
a conputer sy%@gmgﬁcgrvi,iﬁgﬂl%gp&&ﬁqh@ﬁ%mneans for inplenmenting the nethods
of FIG 5 and FIG 6. 5 tall ed Description of the Drawi ngs [ 0020] A
machi ne vi sion system having flexible set-up features, a nethod for
setting-up th i pe,vi sion e and a.prqduct conpr.i Si comput er
usabl e nedi um?ﬁ‘P&rT?fﬁJéaaZEf&W @%%&WW@F ‘Etﬁ&gwgggééﬁﬁgdnq eon in
accordance W tkigh Bfsinebf P& @7bodi ment of the invention are described. In

the followi ng description, defails are provided to describe the preferred
enbodiment. It shall be apparent to one skilled in the art, however, that

t he i nvention practiced w,thout such details. Sone. of these.details
my not be dedieh iR FbETRUEAS esliipribiiontis ROTTINGLR A PRALY 0021
There are nambf@ely@d\;s@e@gingfcoﬁqgﬁmseéﬁhé ecHR® oRiciBystef oftF16. LNVention. One
advantage of the invention is that the nmachine vision systemhas a
framewor k that enables flexible set-up of one or nore applications for
different typ r ypon - r I t f ramewor k
supports thesz&or?ai tﬂiigr g@%gﬁ"?@%ﬁlﬁg‘h@% %ﬁgﬁ %‘#‘?r‘g&g raﬁ?:ﬂ%%?ﬁﬁc% £ %}L}rgeeaded

client server meavhinechsi®mbystn bhRIG.9ych nul tipl e applications can be run
concurrently by end-users.

[0015] FIG. 5 is a functional block diagram illustrating interfacing of hardware
keys and software keys with the framework of FIG. 4 depending on access rights;

[0016] FIG. 6 is a flowchart of a method for setting-up the machine vision system
of FIG. 1;

[0017] FIGs. 7A, 7B and 7C are screen shots of graphical user interfaces for
assigning, selecting and configuring in the setting-up method of FIG. 6;

[0018] FIG. 8 is a flowchart of a method for using the machine vision system of
FIG. 1 after the setting-up method of FIG. 6;

and

[0019] FIG. 9 is a functional block diagram that illustrates a computer system

storing program code means for implementing the methods of FIG. 5 and FIG. 6.



.[0022] Anot her advantage of the invention is that the machi ne vision system
has an open architecture with a framework that is hardware-independent to
support the different types of hardware. Therefore, the nachine vision
"system supports not only different frame grabbers but al so other types of
har dwar e such as, for exanple, sensors._[0023] A further advantage of the
invention is that the nmachine vision sy%t em supports application conponents
that include details of various parts associated with the application
conponents. As a result, tBgtailedPeseription etheiDrgwingtew part or a new

Har dware for t e A Y e | Higations by
devel opers of @ﬁzg?nélgﬁa?h%e&?sgéloﬁg%%%g}nﬁ}é %}@%ﬁé? %?dé) ﬁ%@g%’?g}a%%@r{glaor
Fntroduci ng i settingpipethe aehiae &ikiod dysteay and & pehdieiCdonipRisitigsdopipuser Sikabie . 6

[ 0024] Yet anot her advantage of the invention is that (Lhe machi ne vi si on
system has a SBedipmhavingipesomnuter peegray, forthe gethad rgeqrded,thersgn ip ageoraneer ent

| evel s of userg; P&%" ﬂgﬁa i are
appropriately ‘zﬁ%g‘?’ de %dg%g@s&??%%tfs g%&%éﬁﬁfgégﬁﬁ%oe% ?ﬁﬂ@nﬁgchi ne

vi si on syst emdeSongisquédetailsgre proyideddadedcyibs tegqrefeped vmbodiment. Itashall bast

al I evi ates, unauthorj zed di.fication of t chine.vision system Anong
other thi ngs. PREreBLs e shE b e s oronst Hat T BERiOnE R BHERE0el oprent
configurati on Wihdit Sud detdiR. SHAE bhedd &HAR KA Bk ldescrided af I%Hgth k&82Rdt
Referring nowto FIG 1, a functional block diagram of a machihe vision
system 10 i n doobscuethe invenkion. pref erred enbodi ment of the invention is
illustrated. The machi ne vision system 10 conprises a plurality of
application conponents 12, a plurality of hardware interface conponents 14,
a framewor k 16oo#A] Piher@hdetivanyfadvamesesdF feit9d CRABBARRAE Sf th iepidred t o
the plurality of application conponents 12, vision libraries 20 and an

i mage buffer 20ne tage phiheigvestion isrthatdhempehing vigion sysfamdne atfiemervorlac| udes

a grabber int 4 ) t i lurality
of hardware i ﬁ#’é‘%ﬁ‘g‘éés gg’ﬁgfgﬁgﬁtﬁgbﬁ%ﬁ%tﬁo&egb@ gﬂ%ﬁ aﬁ%ergét@r%gﬁgr e 26.
[ 0026] The pl Uardwiry basedhmpod ehd-@sdrequifenratsc Thepframoiverkistpportatheseci at ed with

har dware coupled to the nachine vision system10. FIG 2 shows the
plurality of HBEpWREapPlications sratimsresibisel faltithreaded client sarya $nyiRNMGHL B er

interface 24, i i i i f 206, a
production Iogﬁﬁﬂn%ugﬁﬁg%lgg%@fcg gatégg’ga&}é@%@%ﬁ{t}})n%ﬁda@sgﬁmo, a canera
interface 212, a notion interface 214, and a security support conponent
216. The securjty. s rt conpone 216 is ,associated.w t.h a hardpare key
to support sec@?é] agg‘gg‘ér ﬁd?fa‘%r}ggf'e‘?ﬂh%}ndﬁﬁtﬁ%‘ P %ﬁﬁdﬁ%"_ B‘H’éﬁﬁfsée‘ﬂ 35 3o2p
The plurality gfenapititesitd With § BARRMBE thailid hafiwWaBSRRIGhEndRh10RE @ted wth
a plurality of applications of the machine vision system 10. The plurality

of image procedifieregt Goppefifmndware STherefpree thetraaching visiom systeny serfpogp pot @Y i on
ts 12 LS | i ies 20 h t he pl ity of
aop! T oati on - coligieahfiams BBBeisilf A5 Sheoeddf Rardt WD b s BidthRe03. %

nmeasur enment codgpssient 304, a screw surface conponent 306, a screw di nension
conponent 308, and a 3D ball grid array conponent 310. [0028] Al so shown in
FIG 3 is the plurality of image processing conponents 18 coupled to the
plurality of b CRL o T . . i f, J: ?59 cessing
conponent s 188@%:* u‘ges arggﬁo %'?) ?Z?\ejlég?{g%ﬁéﬂhug@&ﬁ%hﬁed}ﬁ s%é#ﬁ
conponent 322, supp6tts dpptieattonqoniponénts thét ingludP detils bf varidus patonposistad 326,

and a math co nt 328.. ) ) .
n&%ﬁ ‘tahe appﬁcatlon components. As a result, teaching or introducing a new part or

(-

-

a new hardware for the new part does not require extensive code modifications by
developers of the machine vision system. Therefore, such teaching or introducing is

simpler compared with existing machine vision systems.



[0029] It is to be noted that the plurality of application conponents 12,
the plurality of hardware interface conponents 14, and the plurality of

i mage processing conmponents 18 are based upon Conmponent Object Mdel (COV
“specification as devel oped by Mcrosoft. For exanple, the plurality of

har dwar e i nterface conponents 14 defi ne6s a set of COMinterface functions.
Each of these COMinterface functions i's associated with one or nore driver
functions for each of the hardware. Hence, one or nore driver functions for

a new har dwar 0026k YAt peether adveriagrorizhe tnvenfion isithat the meshineotisionsysgraral ity
of hardware i . Iy h I he
Vi si on syst emrﬁ%ggtgo%gl pép:)&(%)lﬁrB ’?‘gﬁg\%@‘é‘g"féﬁ’# S:{léﬁgf)%ae(ri Z‘&éé gl?igge%%%etggﬁﬁ@g%%c ause
the set of COWenoé,alekélopers, woafip@amrearendaweRarefsprepriaitly afdoededugtberg dri ver
functions of the new or different_ hardware conpared w th exjsting nachine
vi si on syst engightsouhsyinterfacing yyvithbe maglaing yisianesysten. Capsedrenthy, theysegrity

application c E’l&gﬁ%@% . | 3 L f :
conponent s 14(gan S§%rﬁ%loﬁ?&eﬁ?gﬂoﬁé{%&%@é&ﬁz&ﬁ%m |a§8¥li%trtl‘gr[etrﬁée>&rlrnaechi ne

vi si on syst emvision siiseenplAmendg éthercthingmdie ssgurify schemé imvobves s harfdvaenladyl es
configuration q{e t§£e machi n‘gﬂng si on SESt er}J éo t o .t her eby enahl e execution
of one or nor &ieRLeEClQPPERthcAndiguTation 8f,us¢ qifRgmachine XSG SYSIFRGS A Hedt | east
one application. 8 (0031] FIG 4 is a nodul ar diagram 400 of the
framework 16 and associated files of the nmachine vision system 10. The
plurality of 026 Referhiogmowrto FIG.1, 4 finetibnel dlock didgaarn ofip mashine@isi@2, an

initialization dul.e 404, ,a confiquration ul e 406, .a teach nodul e 408,
a production ﬁﬁgoﬁfpfjOd&ﬁ?coéﬁlﬂfcﬁ“g@‘saﬂgﬁ%ﬁﬁ‘gﬁ@g&iw.m ?’%ggfjve*m‘é“ Blurality of
nodul es coupl eﬁusft@te\aarh@gﬁcﬁlA'fSlé eﬁﬁioﬂ%ﬁté‘ﬁ 1@650%11 ResSLhlubilinPbf dpplibafont he

machi ne vi sions system 10. shown™in FI , the configuration nodul e 406
coupl es to cobmpanents bd afplurelity4sf hardwaselinterfase compenentsott, e dtapework 16,1

production nodul e.41Q.and t he system nodul & 412, A part f'ib,e 24..couples to
Phe teach moadteaigat e rpGeaSE BMpRBaN & orpleain B Myl o RPiaRiRe "2 o
A lot file 42GompondiRs12,viditielifrahel 20 drdnaniage buffdP22THe pligality 8F em nodul e
412. (0033] Ocher external interfacing with the framework 16 I nc] udes

appl i cation t &ardasginterface camporsnts | Lidgludes 3 grabber dnteriagsdif thatxwaplen it dwar e
key data 4S0 i 3 LRratd L put 460
or ovi ded ot 1y bl 37, e b/ UM dehacE Bitnbch B colfft P
functional bl @ak oty Bardwhie®$t r at es i nt erfaci ng of hardware keys and
software keys with the framework 16 dependi ng on access rights when

devel opnment, configuration or end-use of the nachine vision system10 is

requi red. | The (GeyiiicblSaRG TR thiivaRPlRIRRE Eublidisl afiobRIARLE key such

as, for exanple, a gl e, a software key that are associated with
ei ther a develhepbyare goupdedt todhe machinovision spstemudeFIG.(2008%F thwpldmlitt o or to

configure the,machine vi.siaon syst a caonfiguratian hardyare. 302 and a
conf 1 gur at | on BB ES *epRSiol ] ol RefiE bF BlePbranienBre s Tigings

devel opnent ofinteffadd Z04; @ haktlerGaRrrhdkB06) h peRiuctiielogQiteifacy 208, @dataar dwar e key
S02 has various data fields that include a staff identification (ID) S06,

an encrypt ed peduisitian interéaeei2l 0chedmma inferfase 21y aupotiprsinterface Add addidst ants S
10, licati cati . :
cont Lgor at on e BT HbrohpoRl 16, ARCLER RlbFLUMhei Atbis dBeiated

i dentifi cati orwil?dhadoase kegts sport sdauit aédessdo clerhardweire (Midrfjce522. The data
fields fromboth the configuration hardware key 502 and the configuration
sof tware key SOWPERENS E4a configurator to configure the machine vision
system 10 via the framework 16. [0036] To configure the nmachine vision
system 10 via the framework 16, a configurator has to provide input 530 via
a graphi cal ug4e027] rflerflaalbity(afapplédation compdiieGis B)is réSpedtivielypassocs@ed withlaudes a
har dwar e key serial nunber 532 d aplurality of ication punbers 534a,
530b. 5340, 5 PHIaE SARGRAGH PR marber Loinssalh The ShaitE SRR, ; eopon
to a plurali t)br@éesﬁ%hérﬁﬁédeﬁﬂswae%ﬁﬁl%ﬁ)ttﬁ@ phirdlity bR EppllcHfién Ednipdten@AR! i cati on
conponents 12." [ 003 For an end-user to use the machine vision system 10
after confi guraadithmvisipn dibearico 20 FJGr. tsbows the phuralityd applicatiom cempenentsd@ and
an end-user software key 550 are required by the framework 16. The end-user
har dwar e key S40 is based upon the |icense constants 510 and t he hardware
key serial nunber 532. The end-user software key 550 has a data field for
software |icense nunbers. These software |icense nunbers is a series of
encrypted nunbers identifying one or nore of the application nunbers 534a,
534b, 534c, 534d. The franmework 16 al so couples to a software license file
560 to access or to provide data related to the software |icense nunbers.
[0038] A nethod 600 for setting-up the machine vision system10 is

oy B 1 N o . r oy L N 1




.10 [0039] At this point, the framework 16 does not know whet her the
requestor is an end-user, a devel oper, or a configurator. Based upon the
security data, the framework 16 then determ nes at decision step 606

‘whet her the hardware key is an end-user hardware key. (0040] The security
data provides information that is pre-sfored in the hardware key and t hat
identifies the requestor. Thus, if the Security data includes, the staff ID
506 and the encrypted PIN 508, then such information is read and checked by
the framewor k thef ingludesm alignmeat componerifse measuseraent sowiponent 304, ascrew

configurator. i it \on, e.. e | vi.ded is then
processed as as!ug%l%*:%ﬁﬁgeﬁg%dﬁggrsgfg&%ﬂ%é%é(@é%ﬁ( %éﬁge% e‘?aspo?ancgnglecuri ty
data does not arrayl cotteponbset 390aff |1 D 506 and the encrypted PIN 508, but

provi des the hardware serial |ock nunber 532, then the requestor is
determ ned by the franework 16 as an end-user. In this situation, the

har dwar e key t i AN s t: : - r re
oy, [0041 For S22 VAP SRNARIEICE 31080 JaRGATSa FEp B HRBonIN T,
use the nmachi neupledito thesplstatity dftpplicatiod icogpbenactd The phahlity ofimideat
end-user. The use of the nmachi Pqe_ Vj Si on slérstem 10 bK thﬁ end-user is
described | at fFOLRSPIRG CAMBORRYS Wbﬁﬁsr%?a HOnGOERONgHt R0 h&lﬁmaﬂﬁl | owi ng
the deci si 0N Sdohihoof 32008 sk RTRBRpENdP 3P4 4G5S trﬁ&}’onséblﬁﬁﬁ?gxg?%ﬂm from

the requestor as input froma de oper or a configurator.

Accordi ngly, tmathrpetripoter8G@8proceeds to step 608 at which the framework 16
recei ves configuration software key input fromthe requestor. The
configuration software key input includes the staff ID 520 and the PIN 522.
At deci sion stiapeehlRis fohR neRsafthat4h&plupilitd of dppRERiaWnipdRetits 12 iH&plugfepd by
checking with data stored in the configuration hardware key 502 provided by
t he request or .ofdardwarg interfacecompensniel 4iand the plyrsligrafimage progessingl | owed onl y

if the configu [ on t i Aput et shes £ red in the hardware
key, which haséoii“ oIJ Oglgmg(igg#falg agﬁ‘#(ggqnog&ﬁg?lﬁﬂg@@eﬁte@aog%é.&wﬁ?ef’%ﬁﬁ?ﬁn Por a
"Yes" follow rdeveloped b MiteBoftt. For Bdnple,iBe pRtdliodoPRRdWARGRRHEE O Step 612
at which the franmework 16 sets the nmachine visions system 10 to an idle

node. The i dl eompoaents d¢dghnesa sphok COMhinterfage fungtions. Each eitheseLR¥or k 16 i s

wai ting to recej ' .S f. he jr.equest ar i ce. Wi "N
foll ow ng thecl {ee\éflag% gﬁﬂé es|olE g%g&gfeﬁéﬁ ?rle 008 n%%gd{)lrg‘%r\ggé ;son?ngé%tag%o%&'ﬁ at
whi ch t he franenwirelHere] drge drimore deivEofiinéiiths dorch evwiBardivatt 2@ alodady By

endi ng as such _at step 616, the frapework 16 es not, al | ow any
devel opnent , c‘Bﬁ?rP@@Feﬁt‘P‘GrPnSror froge gk the p rﬁlggﬁgﬁgd\w,agq igieriace pumponsnts[idoa4)

Fol I owi ng the Tith&orDd&iing O tHe RATRMR VsiOR Yy st 86 Y@sdeQth%wargméraﬁ
requestor to configure the ‘machine vision 'system 10." Such inputs start at
step 618 at wHhatdwarkds possiblaleackuseaheaset oEOM ingerface fancationppdn men boeasidrased

upon assigni ng_i hput r.ecei.ved. fromt requestar d associated.,w.th
end- user r equiq%ﬁglﬁ@ ysng gﬂﬁg] ?P@ﬁ?ﬁ’gﬂe&t%gﬂ%ﬁ'ﬁgﬁr e&%’ﬂ?‘i‘rﬁﬁ&g&ﬁ o step
620 at which téxstingdidRMHek/isién §REMsves sel ecting input fromthe requestor

to sel ect hardware associated with each of the applications. The hardware
that is selected is associated with at | east one of the hardware interface

conponents 14. S i . the.fr Wor k. t hen
recei ves conf i%%ér%?ﬁgﬂei ﬁ%ﬁ%\”‘%@q&%ﬁ %ggﬂg‘re ghﬁaﬁg%g%‘) &ggttl%nr &{%poggﬂtfsi]lgur e the
har dwar e that dndshdplaralitebihdréwarinteificd corponais 04 and Rk aplutaligaeth of the

applications as signed at step 618. Configuratign data recejved at the
confi guri ng st@B‘?‘gﬁst%éF‘én iAying themachine ypien §Ystem il BnThs plusplitpef 139511&@%{ 624.
[ 0047] The net J 1 I ep
624, The met not S00° werk L8 Ebles Bohtithrbfinfof RE Raliihy Pty 8 AR o
exit fromthe dnableewecitioh®f oherot lbre taskts with kandwark eSuchqasks tarer aspocdatedies an
exit input that.js resgei ved bx.the framework 16 to exit and the method then
proceeds to t haithatleast opsapplieation. ( hereafter, end the method at the end
step 616. Thus, by ending at the end step 616 in this manner and after the
assigning step 618, the selecting step 620, the




.12 configuring step 622, and the saving step 624, the machine vision system
10 is therefore configured for end-usage. [0048] Therefore, the nmethod 600
enabl es one or nore applications using one or nore of the hardware
“interface conponents 14 and based upon end-user requirenents when access
rights is indicative of the requestor heing permtted to set-up the machi ne
vision system10. It is to be noted th t he end-user requirenents are
associated with one or nore of the application conponents 12 and one or

nmore of the i @Rl grlGe ddsd mydulangiegwam 4001 thofamevyodntd and dssediated filsen t hus

br ovi ded such A e By etoh The MR AR s S8Rt S T he” S
framework 16. ihélGdé]a Erfshp modlule/482amtlintfifaliaatiorsino@ae 464)6f onfifutiaphi cal user
interfaces 700, 730,760 for the re%;estor who is a devel oper or a

confi gurat or RIS 404,3iteashanadule 203, 8 productien modyle 416, andigesysiemamedulg st ep
620, the configyring step 622, and the saving step 624 of the nethod 600.
These graphical "user interfaces 700, 730,760 are provided for entry of

i nputs by the requestor. [0050] Referring nowto FIG 8, a flowhart of a

met hod 800 for _usi t he machi ne yision system 1Q after setting-up by the
met hod 600 1 0481 {BhelirabBeat fP‘_Pf‘A’XCSt"HB&ﬁ% oS aving éstattﬂa%-w w0
requestor or Hﬁ@ihéiﬁ@&ﬁnéﬂsi@ﬁ%s%g% P%gagsrsﬂt 4n FRY, J,Wadﬂﬁgﬁﬁﬁ ﬁ%dwhgata

is extracted. Hence, for the e extracting step 604 o

met hod 600 i s 4¥6zouples|to sonfigaratiop fitds d20Rtoductivaddes 422ctomplelto ¢he. Upon
conpleting the extr.acti sj.ep 6§04 and determ ning at .th eci sion _step 606
Chat ¢ he. Rar dpdickRy mddied D e S5 Badiie A1yR 8 Bl a0 e
end-user, the 1gRhhRcIBON0S R prodetiof infRiuR0A0, bt kystaR msctul €4 12, ey met hod
800 continues with the framework 16 being in an idle node 804. The idle
nmode 804 pr oviftled2 cowriles tottha produdtiongnadulechl G 4nd the systenomiodale 412. wai ting to
receive end-user inputs that initiate various actions. Such end-user inputs
i nclude part teaching at step 806 and change of paraneters at 13 step

808. The part ppesfhbther SiteRalSiRrRadidg Wit thhaagewsik IHinoREELipplicitam 808 may
be optionally saved. [0052] Faor tol erance setting of a part, the framework

16 checks at deashingonpet44f peaideshietthesteaeiiaoditle 408.duedware ke d@add® for t hat
part has been r ) ' e rgpé step 812
at which tol erpg%g&g{éﬁl i ﬁtggfugﬁn?ﬁgé%%’%H?gélgbgéﬂm\gﬁm%ﬁlﬁé&?g er altdéléée setting
can be opti onalybtgmsavdde 412.step 812. OGtherwi se, for a "No', the framework
16 returns to the idle node 804. The franmework 16 also returns to the idle
node 804 after the tol erance setting step 812. (0053] For inspecting a part
manual |y, the bdareEtink holy hIGChEHA S dfaBrant Bl i

t eachi ng and t[o(f ef ance si ttoiwntg flg'rb’t e (E)tggrntaplﬁs%%oln‘%ﬁ et e§§§aé§sr1 a" \B/eg"

fol | owi ng t he ddeidviankersepd8aftwaretkeyhwith tht BH0eworkdbaldpendingompaccgisc at

whi ch parameters.and tol erances for the part ,are aded,. For .a " Np"

ol | ot ng-t he e P SEIBRES] oS hadhe ot BRenins s pife rode
804. [0054] Upris rested ITHeMRcRaty aIRiS ipldnicaled MamaRth a haRIwaRs badsu8RO

al l ows manual inspection of the part at step 818. Manual |y inspecting the
part at step gssforgyamplepdingleyend asefivare key thanargiagggciatedwith eithasa or

conti nuously. Th hoi f single jnspection or continuous inspection for
a part allows dteﬁgloé?{dg(ég%ffg%r%t%%ea&gnphuggr. part teaching for that part has
been perfornmed correctly. After manual inspection at the step 818, the

met hod 800 returns to the idle node 804. [0055] After the steps of manually
i nspecting a J9936] Eqdeyslan o to pendieurs e nwhmﬁézﬂsnwweau}(?,@gcopﬁs@ra@@n on may
be carried out aﬂfﬁ’" I I : %&;1.1%.19151:5'[9'0
820 whet her tehac |£n’852%§ﬁ‘t1 %F@%ﬁ%@%%%%%rm’? tﬁreé:%ggl'?éq lZ)Itclzlgnp eted. For a
"Yes" foll ow nig befieredecélopramntsir epnfgfifationtvan taketpdate ST @mdigemtion hardstaep 822

ol Iowi ng. t ne KEQP2HaR Ve BB0TeHEekiatIRA 00 BROFHEn Q) AGE-#81 ¢ node

804. encrypted personal identification number (PIN) 508, license constants 510,

application numbers 512 and an application counter 514. The configuration



.14 (0056] Upon |l oading the paranmeters and tol erances at step 822, the

nmet hod 800 proceeds to decision step 824 at which the franework 16

determ nes whether to store production data for the part. For a "Yes"
“follow ng the decision step 824, the nethod 800 proceeds to setting up a
lot file at step 826 for the part. The ot file keeps track of statistics
such as, for exanple, nmachine status and part quality for a specified | ot
of the part. (0Q57] After setting up the Iot file, the nethod 800 proceeds
to step 828 t doftwapdeay YWeaphive datafislds: namaly. 2 saff idegtificasiondPend ast ep 828

al so takes pl . " No” 1 h L (0058] In
addition to tHE Sé’gélt/‘gé%t é"B{s\}S“ P‘%‘gi’éégmjgoghgﬁ%ﬁﬁ@%ﬁ%‘ggmﬁgﬁe the idle mode
804 to recei veoafigaratden hedwaredely 500 aad ite dohfiguriation sertwaed k8PO0HEnadbleed 830.
Upon recei ving sach an end-user _input, the nethod 800 proceeds to step 832
at which t he rRopH8drasto eenfigurg the soching visiqnsgysteny 1 wa thtrameorkd 6ret hod 600
or the nmethod 800 for using the nmachine vision system 10 can be run or
executed via a conputer programthat is recorded on conputer usable nmedi um
Such conput er [0e38b| Bo cedfigura theynachiab widéon sysemn (avia deesframeworkds, § RAMS) |

read-only nmenories (ROWs hard di sk and the different types. of cgonpact
discs or f|op§yn§g@%§r b forrsa flqpﬁa@%ﬁﬁrar@ﬁgca@ Heer diRteRedpotshagpdm
recorded on C‘I“I@JB?}[SuHﬁﬁiﬂu@S?ﬁﬁﬁbMﬁb&@Har@%a@i&?%ﬁﬂ nifhiter Sﬁ@?ﬂl?;atcélh&‘ﬁ I'sion

system 10 such as,’ for exanp a computer syStem 900 as il ated in
FIG 6. (0060]ofnpplicatiopmumbersypStarhdanibdessidd, Thoapplicatiqn mmbersiidaer wi t h

different acc r t r different. users. The conputer syst 900
conprises a c?‘%&h%géggﬁ‘{dfﬁ%eﬂ?%@ﬁ%&“@“&%P%@Eaﬁ%&pﬁswe mtgrﬁeori ng the
framework 16. piialist sfappRcdiRdicemBOrengaIn.serve as the conputer usable nedi um

with the conputer programrecorded thereon. In this case, the storage nedia
904 can be one or nore nenory devices such as random access nenories

. read- i har d_di sks, 4 ively th
Storage medi a B N SRR w8 umaching i waleB FoafliBpigluigl b 2

conpact di sc dhé ¥énfifuratod, bR BRJ-uskr Sikrdhary/ ey SA0CHhd AnBAARIsH SdEWabEkdyesFder
enabl es a processor 906 to access_ the conputer program of the product.

(0061 ~ A di sprajeaned by thedigsneswprk d 61 Hee endaypenpardwar key 544 isbasedupdint r ol | er
910. The di spl : i spl [ i s ((GUl s)
when executi ngﬁ%g%ﬁﬁ&%ﬁ%‘%ﬁ@p@ﬁ&?y? gwg‘%?‘??ﬁﬁé‘ﬂﬁn‘g’%%w%&%ﬁ@%éé fl ow

wi thin the corspfivvare B62550shaby damdredd filr saftetartedichnse ihibetdh Theecofiivese t he
video control l.er 910, the, stor.age, nedia 904, the processor 906, d a
netwior k. i nput /SPATRGRGS ASRTIES PLESEYDES nupbers RRILVINGO2RST BORLPY s
mouse 916 and gpkexRnauthbeissuha83460508ce83400The GafiRhBrid 16 aldd Souficd 154

i nput / out put (IPO) interface 920." (0062] The conputer system 900 is coupl ed
via a comuni caftware licensefilecs 602 acasssonte pravide dairelaredtoctbernefivaraticense
resource 922 may .,be a cable such as, for exanple an optical cable, a

coaxi al cable E%fr%arri er frequency. The network 924 can be an Intranet, a
| ocal area network or the Internet. (0063 The present invention therefore

provi des the machi ne vision system 10, the nethod 600 for setting-up the
machi ne vi si orf0838% 4 metieods6(tf fongetiingup the mapbineyision system 10 is illustrated by a

flowchart in FIG. 6. Inputs from a requestor are received at various steps of the

method 600 and processed by the framework 16 to determine access rights of the
requestor. The method 600 starts at step 602 after which the framework 16 at step
604 extracts security data from a hardware key provided by the requestor intending
to access the machine vision system 10, The security support component 216 is

used in this extracting step 604.



.overcone, or at least alleviate, limtations of existing machine vision
systens. (0064] It will be appreciated that although one preferred

enbodi ment has been described in detail, various nodifications and
“i nprovenents can be nade by persons skilled in the art w thout departing
fromthe scope of the present invention 16 Cains 1. A machine vision

system having flexible set-up feat ures,10

conprising: a plurality of a%pl i cation conponents, said plurality of

appl i cati on cdPQShettthisoinigthe Sapework, b goesnobknew adether theaepiestonisiany of
appl i cations %fi-%%&da'a@&éib ¥ &'asdloﬂp &r%fo&%’l gt {ﬂl{h%'s%&%i liath'@e Processing
conponents coupled to said plurall § 0 appﬁel catl on "conponems; a plurality
of hardware i rramdvesrk 16 alignodetsrinines atdetigibnistap 606 whéthbiethe hardevarekedrik an e
conmponent s bei ng associated with hardware; and a framework, coupled to said
plurality of &BBrYSELRATSWAtE&fHonents and said plurality of hardware

I nterface conponents, said franework having a plurality of nodul es for
enabling one or nore applications of said plurality of applications for

sai d har dwar e [0&0h dl Tersecwrity dataeprinddebvinformatidrethhtis @restoyedrie theshandwarai d

plurality of hardware interface conponents .and based. upon. end-user
requi renents. ya\ﬁqﬁéha,trgfemlﬁ%s P 5594 t%??‘@?nlg‘?‘e.@%“m qat MQ‘@?.H‘es%ﬁfﬁID
plurality of Ui dithphd AN SRIBRARNYPSindbIaABH iFred®hndlhocRANG/EO!

bj ect Model (COM) interface functions. The machi ne vision system of

d ai m 2, wher drameyveark 16fto cenfirmstbat thé raq@rstomis @rdeuelepdron e tconfigurator.ds ¢hos i at ed
with one or noire driwver, function or each, of, said hardware. .4. The nachi ne
vi si on syst em¥ t}xatanaﬁm lfI&JWE:kSY ﬁiaglﬁipao‘ﬂﬁfﬁ gltngprg?eswgraéwaﬁgwgg?q ace
conponent s COIHAkdWAE kdy SOX: \OthérwiseUiTRERY $ecGRFRIAGEASes nét indhyde ﬂﬁ?s’fﬁfﬂﬂ) ¥06! ONn
systemof Claim4, and further conprising a hardware key, said hardware key

bei ng associ atasd the enereueiPR:S08; butprovidpwthe hersivssneasial lock number 532, then

the requestor is determined by the framework 16 as an end-user. In this situation,

sai d machi ne vi sion system

the hardware key that is provided is then processed as an end-user hardware key.

[0041] For a “Yes”, the method 600 proceeds to enable the end-user to use the
machine vision system 10 according to access rights of that end-user. The use of
the machine vision system 10 by the end-user is described later using another
flowchart. Otherwise, with a “No” following the decision step 606, the framework
16 processes any subsequent input from the requestor as input from a developer or

a configurator.

[0042] Accordingly, the method 600 proceeds to step 608 at which the framework
16 receives configuration software key input from the requestor. The configuration
software key input includes the staff ID 520 and the PIN 522. At decision step 610,
the configuration software key input is validated by checking with data stored in
the configuration hardware key 502 provided by the requestor. Setting-up the
machine vision system 10 is then allowed only if the configuration software key
input matches data stored in the hardware key, which has to be a configuration
hardware key 502.



.6. The machine vision systemof Caim5, wherein said hardware key

conpri ses a dongl e. 17 7. A nmethod for setting-up a machine vision
system said nmethod conprising said steps of receiving input froma
"requestor; determ ning access rights of said requestor based upon said

I nput; and enabling one or nore applicgﬁions usi ng one or nore hardware

I nterface conponents and based upon end-user requirenments when said access
rights is indicative of said requestor being permtted to set-up said

machi ne vi si orf0piRama “Sar afallening e deeigion semél Dsthp sethpdddaeoegedstoni t h one
or more applig p Q2 a?%&ﬂ?cfm&gh%m%%rﬂ‘@se%th@%a%lﬁ{gn%g?sg%r%{:sgggﬁﬂd}g afi 1ROt .

8. The nethod 0 al erelrn said receivi rise he“ st ep of
extracting seanéde Theadleniode provides afwatstat dafing ahithahefik@ywoskd Igisa security

support conponent, said configuration hardware key being provided by said
requestor. 9. WEHWWSEV%WPQ%&TWW’ rﬁﬂi‘és@ir-rp'g‘ﬁﬁvﬂser’&@ﬁ a1gy follayine the her

conprises the LA ' ' NEh; F; a1 etV sai d
request or. 10.&%' febn%ée h%??g]f\é %ﬁ?@d ﬁl\?ﬁ%ﬁgwﬂgﬁéﬁj&%ﬁéﬁmﬁi ng stofé%(?gn
conpri ses the exitefroof method 660 and)emsdsiat step 61 6.Byr axtdirgnassuth atstep &by thenput wi t h

data stored in.sai d fjguration har re key. 11. The neth of C.aim 10,
wherei n sai d dFBTYONG 2o REAPDS EHEoSmEY consuagn on G the BARHEE ror &
appl i cations haggglsyyagn 18Ssi gning input received fromsaid requestor

[0044] Following the idle mode, the framework may receive inputs from the
requestor to configure the machine vision system 10. Such inputs start at step 618
at which the framework 16 assigns one or more applications based upon assigning

input received from the requestor and associated with end-user requirements.

[0045] Thereafter, the method 600 continues to step 620 at which the framework
16 receives selecting input from the requestor to select hardware associated with
each of the applications. The hardware that is selected is associated with at least

one of the hardware interface components 14.

[0046] Upon the selecting step 620, the framework 16 then receives configuring
input at step 622 from the requestor to configure the hardware that has been
selected and that are associated with each of the applications as assigned at step
618. Configuration data received at the configuring step 622 are saved in the

configuration files 420 at step 624.

[0047] The method 600 returns to the idle mode following the saving step 624. The
method 600 may end from the idle mode if the requestor decides to exit from the
framework 16. In this situation, the requestor provides an exit input that is received
by the framework 16 to exit and the method then proceeds to the exit step 614 to,
thereafter, end the method at the end step 616. Thus, by ending at the end step 616
in this manner and after the assigning step 618, the selecting step 620, the



and associated with said end-user requirenents. 12. The nethod of Claim 11,
wherein said enabling step further conprises the step of selecting hardware
based upon sel ecting input received fromsaid requestor and associated with
“each of said one or nore applications, said hardware being associated with

at | east one of said hardware int erfacE conponents. is 13. The method of

Claim 12, wherein said enabling step f ?ther conprises the step of

configuring said_hardware based upon confi guri ng i nput_ received fromsaid
request or and qBEgwing sep 042 and thersaving sigp §2hfhe Bachipe sisignsiyslem 1biss. 14.

The net hod of tﬁr@fo%é&iﬁtg‘gtﬁrfgighcﬁﬁéa econfiguring step conprises the step of

provi ding one or nore ¢ i'cal"useP interfaces for entry of input by said
requestor. 15. A product conprising conputer usable nmedium having a
conput er program.r o;%ed thereon for setting-up a magchi he vision system

sai d product dBR8} i Kherriores Biepnathed pfanehls epder mesmpPHetions BERg PR nput
froma requestffe o%%&&m@ﬁﬁ%f%&}c&%@?péﬁ@?@aﬂd’ﬁas@@ﬁ;%ﬂ@d&'—ﬁb%r access rights

of said requestor upon sai and conput er® program code neans
for enabling cequirememtswhagrcessaightsis indsdatige ofithe oequestoebding pevaritted tot er f ace

conmponents and based upon end-user r irenments en said access rights is
i ndi cative of sgtép}a’ﬁ}eéa%glg{epv,m% FW&%E&#F {sttg‘ge pgte‘é&qt qu? “é’gl"&e‘fmc hi ne vi si on
system sai d gBglikdRintd £6 HisoSRRANAIPGI ndote OF iR aBElicibR cOMBontd B &d

application conponents and one or nore inage processing conponents. 16. The
product of C #inmot n®re afihe dnagesprogessingsompengntsolf: Alensaguentis Anging been

receiving co I ses ~conputer ogr.am cod ns for,extracti security
Gata from a cOMS SUrER-an R by y ey S5CmT T i e 15503 sotiedS S mponent
sai d confi gur girbeidedsuct \wad-Qis&e MreDekified By e séedrith ckemdlofithe Bametork 16/. The
product of C aim 16, wherein said conputer program code neans for receiving

further conprises conputer program code neans for receiving configuration

software key i[ﬁ'tptféi ljlbgmﬁ,afﬁjaﬁ% glsets%feen shots of graphical user interfaces 700,

730,760 for the requestor who is a developer or a configurator when carrying out
the assigning step 618, the selecting step 620, the configuring step 622, and the
saving step 624 of the method 600. These graphical user interfaces 700, 730,760

are provided for entry of inputs by the requestor.

[0050] Referring now to FIG. 8, a flowchart of a method 800 for using the machine
vision system 10 after setting-up by the method 600. It is to be noted that the
method 800 requires that any requestor or user needs to provide a hardware key
from which security data is extracted. Hence, for the method 800, the extracting
step 604 of the method 600 is also required and performed as described earlier.
Upon completing the extracting step 604 and determining at the decision step 606
that the hardware key is an end-user hardware key associated with an end-user, the
method 800 starts at step 802.

[0051] Thereafter, the method 800 continues with the framework 16 being in an
idle mode 804. The idle mode 804 provides a wait state during which the
framework 16 is waiting to receive end-user inputs that initiate various actions.

Such end-user inputs include part teaching at step 806 and change of parameters at



19 18. The product of Claim 17, wherein said conputer program code neans
for determ ning conprises conputer program code neans for validating said
configuration software key input with data stored in said configuration
"hardware key. 19. The product of C aim 18, wherein said conputer program
code neans for enabling conprises corrpg%er program code means for assigning
said one or nore applications based up assigning input received fromsaid
request or and associated with said user requirenments. 20. The product of
O ai m 19, whestPP08alke pashisaching siep 80Gandthe ehangs of prigmeternsien B8 may baer
conpri ses CO”B#{igﬁal rsggédfm code neans for selecting hardware based upon
sel ecting input received fromsaid requestor and associated wth each of
said one or nore applications, said hardware being associated with at |east
one of said hardware interface, conponents. 21. Th roduct . of , Claim

i 7 ok

: 20,
wherein said dHTRLESF YerapresFting aRatnde figmegosy &Rt drstsingitgn § Wes
conput er pr ogra¥tifep 4R prRRRachifY st§P8dd BHHiaFEar?Hésdoegﬁg fefedDRSEA YiRON

configuring input received fromsaid requestor an ssocl at ed with’each of
sai d one or mthefrapeworkalt maeeed2®. stafh&l 2mt edhich totefrarCe aetting for thdpareisn sai d

conput er prograrm cod s for configuring canprises co t r.ogr.am code
means for pr oRERPHGEbARe SHlempcesehingsat bg optianaly Fayesial ste 17 Fthefiise ok
i nput by sai d arRIge&R¢ Rhmework 16 returns to the idle mode 804. The framework 16 also

returns to the idle mode 804 after the tolerance setting step 812.

[0053] For inspecting a part manually, the framework 16 first checks at decision
step 814 whether teaching and tolerance setting for the part is completed. For a
“Yes” following the decision step 814, the method 800 proceeds to step 816 at
which parameters and tolerances for the part are loaded. For a “No” following the
decision step 814, the method 800 returns to the idle mode 804.

[0054] Upon loading the parameters and tolerances, the method 800 allows manual
inspection of the part at step 818. Manually inspecting the part at step 818 may be
performed either with a single inspection or continuously. The choice of single
inspection or continuous inspection for a part allows the end-user to check that part
teaching for that part has been performed correctly. After manual inspection at the
step 818, the method 800 returns to the idle mode 804.

[0055] After the steps of manually inspecting a part, automatic inspection of that
part during production may be carried out as follows. The framework 16 first
checks at decision step 820 whether teaching and tolerance setting for the part is
completed. For a “Yes” following the decision step 820, the method 800 proceeds
to step 822 at which parameters and tolerances for the part are loaded. For a “No”

following the decision step 820, the method 800 returns to the idle mode 804,
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[0058] In addition to the above steps, the method 800 also provides for the idle
mode 804 to receive an end-user input to exit from the method 800 at step 830.

Upon receiving such an end-user input, the method 800 proceeds to step 832 at
which the method 800 ends.

[0059] The steps of the setting-up method 600 or the method 800 for using the
machine vision system 10 can be run or executed via a computer program that is
recorded on computer usable medium. Such computer usable medium may include
random access memories (RAMs), read-only memories (ROMs), hard disks, and
the different types of compact discs or floppy disks. A product that comprises the
computer program recorded on computer usable medium can be executed with the
machine vision system 10 such as, for example, a computer system 900 as
illustrated in FIG. 6.

[0060] The computer system 900 can be, for example, a server with different
access rights for different users. The computer system 900 comprises a computer
902 that includes a storage media 904 for storing the framework 16. The storage
media 904 can serve as the computer usable medium with the computer program
recorded thereon. In this case, the storage media 904 can be one or more memory

devices such as random access memories (RAMSs), read-only memories (ROMs), or
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product.

[0061] A display 908 is coupled to the framework 16 via a video controller 910.
The display 908 enables display of graphical user interfaces (GUIs) when executing
some of the steps of the setting-up method 600. Data flow within the computer 902
is by means of a data bus 912 that couples the video controller 910, the storage
media 904, the processor 906, and a network input/output (I/O) interface 914. User
input means comprises a mouse 916 and a keyboard 918 that couples to the data
bus 912 via an input/output (I/O) interface 920.

[0062] The computer system 900 is coupled via a communication resource 922 to a
network 924. The communication resource 922 may be a cable such as, for
example an optical cable, a coaxial cable or a carrier frequency. The network 924

can be an Intranet, a local area network or the Internet.

[0063] The present invention therefore provides the machine vision system 10, the
method 600 for setting-up the machine vision system 10 and the product 900 to

overcome, or at least alleviate, limitations of existing machine vision systems.

[0064] It will be appreciated that although one preferred embodiment has been
described in detail, various modifications and improvements can be made by

persons skilled in the art without departing from the scope of the present invention.
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Claims

1. A machine vision system having flexible set-up features, said machine vision system
comprising:

a plurality of application components, said plurality of application components
being respectively associated with a plurality of applications of said machine vision
system;

a plurality of image processing components coupled to said plurality of
application components;

a plurality of hardware interface components, said plurality of hardware interface
components being associated with hardware;

and

a framework, coupled to said plurality of application components and said
plurality of hardware interface components, said framework having a plurality of
modules for enabling one or more applications of said plurality of applications for
said hardware using one or more hardware interface components of said plurality of

hardware interface components and based upon end-user requirements.

2. The machine vision system of Claim 1, wherein said plurality of hardware interface

components defines a set of Component Object Model (COM) interface functions.

3. The machine vision system of Claim 2, wherein each of said set of COM interface

functions is associated with one or more driver functions for each of said hardware.

4. The machine vision system of Claim 1, wherein said plurality of hardware interface

components comprises a security support component.

5. The machine vision system of Claim 4, and further comprising a hardware key, said

hardware key being associated with said security support component.

6. The machine vision system of Claim 5, wherein said hardware key comprises a dongle.
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7.

10.

11.

12.

A method for setting-up a machine vision system, said method comprising said steps
of:
receiving input from a requestor;
determining access rights of said requestor based upon said input;
and
enabling one or more applications using one or more hardware interface
components and based upon end-user requirements when said access rights is
indicative of said requestor being permitted to set-up said machine vision system,
said end-user requirements being associated with one or more application

components and one or more image processing components.

The method of Claim 7, wherein said receiving step comprises the step of extracting
security data from a configuration hardware key using a security support component,

said configuration hardware key being provided by said requestor.

The method of Claim 8, wherein said receiving step further comprises the step of

receiving configuration software key input from said requestor.

The method of Claim 9, wherein said determining step comprises the step of validating
said configuration software key input with data stored in said configuration hardware

key.

The method of Claim 10, wherein said enabling step comprises the step of assigning
said one or more applications based upon assigning input received from said requestor

and associated with said end-user requirements.

The method of Claim 11, wherein said enabling step further comprises the step of
selecting hardware based upon selecting input received from said requestor and
associated with each of said one or more applications, said hardware being associated

with at least one of said hardware interface components.
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13. The method of Claim 12, wherein said enabling step further comprises the step of

configuring said hardware based upon configuring input received from said requestor

and associated with each of said one or more applications.

14, The method of Claim 13, wherein said configuring step comprises the step of providing

one or more graphical user interfaces for entry of input by said requestor.

15. A product comprising computer usable medium having a computer program recorded
thereon for setting-up a machine vision system, said product comprising:

computer program code means for receiving input from a requestor;

computer program code means for determining access rights of said requestor
based upon said input;

and

computer program code means for enabling one or more applications using one
or more hardware interface components and based upon end-user requirements
when said access rights is indicative of said requestor being permitted to set-up said
machine vision system, said end-user requirements being associated with one or

more application components and one or more image processing components.

16. The product of Claim 15, wherein said computer program code means for receiving
comprises computer program code means for extracting security data from a
configuration hardware key using a security support component, said configuration

hardware key being provided by said requestor.

17. The product of Claim 16, wherein said computer program code means for receiving
further comprises computer program code means for receiving configuration software

key input from said requestor.
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20. The product of Claim 19, wherein said computer program code means for enabling
further comprises computer program code means for selecting hardware based upon
selecting input received from said requestor and associated with each of said one or
more applications, said hardware being associated with at least one of said hardware

interface components.

21. The product of Claim 20, wherein said computer program code means for enabling
further comprises computer program code means for configuring said hardware based
upon configuring input received from said requestor and associated with each of said

one or more applications.

22. The product of Claim 21, wherein said computer program code means for configuring
comprises computer program code means for providing one or more graphical user

interfaces for entry of input by said requestor.



