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Automated systems and methods often involve one or more cameras that take an image or
images of illuminated contact lenses that have been illuminated by one or more light sources.

The images are processed by one or more computers to determine if the lenses have defects.

SUMMARY
[0004] It has now been discovered that even though contact lenses, particularly cast-molded
contact lenses obtained from a lens-shaped cavity formed between a male mold member and a

female mold member, are produced to a high degree of precision, each wet or hydrated contact
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moveds pot ent i al ~defects. [0018] The nethod may incl ude
[oo17]he ?‘h@ﬂwﬁfod'n‘@ﬂbbl@fé ﬁﬁ_s%ég%é ltﬁ_@schoﬁﬂlggtﬂe'?irgtrﬁdfsécro?xrzl if8&es in order
second 1 nmages and | ocatin eviations from an expecte
to locatkgbe shapes; tancha devihatd lend offdyrkbessintgrite sef, @dd asything darker than
.. potential defects. [0019] .The contai ner be at the
said tggﬁjéo% 6ebg ’(Siﬁm\}ﬁeérrﬁstbﬁg’gfcifﬁ’%t{”e s pé’&t%‘ﬁ]od‘i% es are
[OOISf]_bt AT AE FhethBUNRYNALILYEIN st i ERARERh DBl 1EFRYdREiH Me &irst and second
irst location when first inmage iI's Obtained and in a
imagesemdriogatidg fifeneots frape an pgrecist edgd Sheps.eBwrhdiev mtiges ingy be identified
%bfjalidw d: the lens may then be caused to nove fromthe
as POy egec%s’rti on to the second position by the novenent
[0019f t iTRe e6HMdiAbMBAY bd £Thd Hignd TokSionvaRAhOfirst Shd REoREIHRRES are
location. [0020] The contact |ens may be stored or .
obtaurgggie kﬂge@;@ptwﬁiyatheicgmamer s bedihg flmjyl)qggoxawpg!l {irse frnageds obtained and
. 0 S | i on
i PR Rer B A VG beBud Tt b 8Med bt RO Fy gy causea o
movel feorh elefingl pdshiidnhe e esai posRiohd¥she hbeerignt @ffeRtconfairieh @om the
. lens can be only trans] ational. The novenent of the
first Ipgation 4y hesecapd|l9catighat i onal , such as rotation about
he i.cal ' . e f
002 - .
ooz e PR0LS Rl R Wl s ok o e YAy o
polyniaremad hadrogelalontaonenenta mfl yrhérézedaiigome hydrogdl kentact lens.

ontai ner can be usefu] ip _practicing th resent
[OOZIiet h%&% ngqvplrggnttﬁéhq lﬁﬁ@légle ultnﬂ _éhel ;gﬁ%eggm.pﬁ\osﬁ el'he movement of the
lens cGRBE BhR&FsAoMPT ThE RN Efe!o? BeSIBnPQR Ikl BehtBhall iR h as rotation
lens in the container. For exanple, the caneras can

aboutjthe ¢engral epticakaxds off thg jeaw Thamovewenidé shetlhes Goedoth rotational and
avi t he l.ens.is | ocated

l ens, ~the I n_whi .en ., and. t he .
translgtb?nra% lfﬁ%r?srlwagkonal ovement of ttllle ehs withilt the contarnar can be usefu‘i in practicing
the present methods since the images of the lenses in the containers do not require precise
positioning of the lens in the container. For example, the cameras can include a field of view
that includes the contact lens, the cavity in which the lens is located, and the surrounding

portions of the container.



portions of the container.1128-20-PCT-TD [0022] In the
present methods, the contact | ens may be a spherica
weomwbaessel ens, or a contact |ens that includesPerus2009/045038
1128- cal surface portion. In sonme enbodi nents, the
contact lens has a toric optic zone effective in
correcting astignatisn1 such contact |enses are
onv [ Yy r t
[Oﬂz%er grpa{sh g;piﬁgrl}t n‘é%t a?o{r’] %%obt%ftggrés rgg%ge g 9 e?i% C]oﬁggtel%ns or a contact
lens thaeiRtluflas dﬂlgisﬁﬁfrkﬁl sudRcElpSEtion. desoh&fe@thbdlrhéﬂm cheamtarelens has a
| enses are typically provided with one or nore
toric ppfég Qe fliagfi Veen legTred NEHRSEMIRE. srchantact lgasasiarg qamyentionally
| .
referrgﬁrt(l)(% of g\é%)f?tggr%érﬁlgss Wh@iea?%;h%&c&al I}Smﬁ&"l&?s%g {rlnglﬂgtr %ep{glglﬁ% identifying
marksess [destsibetvhemint, heicaontaaciendes as: tgplmﬂly ;Sre&dadh with one or more
jdentifjcation mark, the one of

‘de“‘ffé'éﬁ LS. PYAS e ioh ﬂl%%ldﬁwf&tngan%kwcﬂﬂ@i?ﬁﬁ@&on "fﬁ'ée contact lens

When'm&{ eHRA: 185 1§f0|3§iéd 8h ah Q | RGRd Ex‘ésé‘n? HetoRs, Wikh tB@@(yhteQ@ lens
determned rel ative to he mar if desired. It can be

compueresrsidomdication made the mynkngaynmmk e aneeofaba fiatwesddcated in the first

f f th th .
and GO TFRERY (10RANT PPV UG OB RENCbRAGER T8 GouEF peigrmined
relatﬂ/@ﬁ) B RsHaGt (’}gs?re& hR8Pbe ufRALSELPal BAHTHNE nRks 10 E&%ldered

features of the contact lens are features that are not
normikfieatutds of die gpnpcolensls deeothe m&mﬂtrﬁ@ttmhelnspr@mdﬁﬁ gn theecontact lens

utf acture t re ot he
curing R TGS ek NS, AR Bt i e Gy Dl gt tens are
featufeld €had @#&Mhm&ldnglmﬁpmmﬁd Bh @W&ltd@kh@dﬁnﬁ‘gﬂtﬂe nhalifadRiréthereof,
step of identify 6%the mark as a feature other than a

amor@éﬁ'@’éﬁhmg% Iadfdw Pbhe aboie. Hrapddentifivaitiomarkdapravifed padhe,

I I ve  t
ophth%irﬁ% Jelts, {I§ I?érr]éahﬂngerzt&l?%r%@?{:géefg&oan&%%{éﬁgéﬂg[fﬁr?xlg tf?é A Jé<n§ a'f@ature other
than adetﬁetttl Gm adlditione alsaipriestat madhodk cahi inelndé o sep of ntebﬂlringmbe movement of

e.to generate the | ens edge profiles, [0023]

featur/ﬁ% aq%‘iesm an iendityipg markpravided gpdhe ophgaimis| e'tsh‘@ afiwaa% to measuring
[ The i mage
radi DB O e IR ceconc
[0023]magAnilysiebf dierfest, and rsed:dmd imapges theiynage dwaa:*. yeréoimed using
tial t. the first

h
comp i Py e e 8o gl s PG HR Y Pisut gl Serapybimage s
obtan’?é’é:lj of he 1&@%&%}1 PERgaly-8d aRbMzRd @kt sichtihg (RefRNnage is analyzed
ge is obtained). [0024] The location of the
before enduningsolitainingéhd secend mmge sad dredefondgergertsyanply zedhafeer ithe second
‘ma Sri?ne any suitabl e co-ordinate system for exanple
g%b({ S|a coordi nates or polar coordi nates. [0025] The
[0024]ont TheRIcati@YofttRe Realilréssihelic PRCENd sbehdCiaigad Mey b&mudd terms of
a lens carrier or tray havi ng a caV|ty or receptacle
any spigbleeqsPrdinp ety stThtlpraAxaTPlq Eartesian capr a@%w §olapreprdigates.

he e
o027 SRR FAMOE A0 5H ThOBH I BN S or
havinguiway e or dcgasdafirzgringguioghthalngh las 1ma1$atuenes sbhtitnl dhe

or a buffered sal i ne sol ution .g.. . .
container can be a blister paak that comprises a corgtactg%ens storage cavity. The container can be
a cuvette. A packaging liquid, such as a saline solution or a buffered saline solution (e.g.,

phosphate buffered saline solutions, borate buffered saline solutions, and bicarbonate buffered

~1



phosphat e buffered saline solutions, borate buffered
sal i ne solutions, and bicarbonate
whodobassse 128- 20- PCT- TD sal i ne sol utions), anyP@f/UStwnous038
M?gﬂﬁy fi¢! ude or be free of a surfactant, is provided in
cavity, and a contact lens is disposed in the
packaglng l'iquid. [0026] The first and second i nages

. b
salln%r%%utloer?g éigy 8? \zfﬂlélﬁ tn%ﬁyﬁgg é&f (qetgqaféee of 82 A an ﬁnt HZ{fé)\agM ¥the cavity,

and aCcQ)ﬁta@t 1RAS is dIdpesdaffiepdcRiziReliquidi gi tal camera, and nay
clude a charge-coupl ed device (CCD) array for

[OOZfr]ecoiTH? figst endsqcaad EBages may the obtanredushig acgmsFae egipras. Typically,

the mllaQ%C%ls léxde oé)%aq coa(r)of( LE; Ca%q{?xléeea?% ! %[a\é?e?gtgﬁ Oré?rg %?rhbe a digital camera,

and rdyl iusludeh erargdrooe]eeddvicet (EED‘) affay #6r rafd dithig ghd ﬁ’aages or the camera or
canmeras that include a CCD array for recordlng th

camefasapRSInCiIAR ovapERarerRPhENAN A A e o slersarpicond '&@m(ﬁ?%@s>

. i f I I

integ al(t)ﬁchlicﬁgg | féf]tggg d)%atg%&?g& %egﬁ glréscﬁlﬁeg% ealréa@%ﬁal da \Mys(fltflat include a

CCDs:inw fdrapendislg\the iﬁ@rgeex"ahmameranﬁy bgheangedge hafe 4 di@th of field

ens Wil include detajls of both the entire | ens

Sufﬁ%mﬂryde@e AMBCQUFTE 2B ATASSN WEeh Befg dhe s ¢dsrgad fhedfns yrface are in

focus%lhgftarQH@Al Yl ' P&Qéxﬁ&pkeg Eﬂl'gEM%%g%f B 1QRLA r?nc‘i&{%ac[e@atnﬁ of both the
i mges of | ens edge and | ens surface. [0027] The

entiref llensssur&snd aexéth@ redtifertenpesigemy cemphridve tobthandeal emaging techmques

.sufficiently larg ns s t hat accurate
whicf i SETHS BREEE e HRIGRITHE SEaier a | o not
[0021]r | tirp@kirst B&@g&bn&l&ég&@h:ﬁ%ﬁﬁpﬁe off AN arE&XRi€ntBy larger than the lens so
ight-emtting diode (LED), may be used to generate a
that al@wrgil@tpffﬁlltlehmg|0frﬂ§?ée@fmdh’ethmﬁmb@nsn0t"m@04ih ght may be

100263 o SR R4 Tor kbl T e L BT Ph R g generae

bright NEldUGAgd bEthe ant &hﬂ €The et nﬁiyﬁfMt ®ast fart@ly ddfimated by a collimating
understood that the |ight that the container receives

lens far qyamplecn %sthmthﬁv'@let lepgrnd theatpapraibrqygh descontainaig or example,
it canbtfzeetlsn(agllrs dﬁg@ ait E}gevlll%qg %gh ec)oﬁgi 5?'{&%2{\?? gg;?gialﬁlﬁ'ctgﬁien@ated light that has
passedolmb_ag}m&fe collymdtingadrse The cophidkeestapt (4. grathliser phckt daeity shape) and

partially collimated light as the |ight |js directed )
the ligyig in ﬁﬁé"r‘ﬁaw@f may (egether GomplsteccohEpagion (ﬁé‘i’%@}fﬂfd%ac‘)?“mated light as

the hg}ﬁqg Qﬁ’éet&ﬁf?&n'tﬁb fi sbﬂu@é’ ifink RarhB8. GRYidiNg Qbéﬁté’&tlecns iffhe liquid in
[1mated |ight I'1 ght passing through
the ca)mrytcasmIas tmllimqaﬂ dghta(thd l@uwsmg dabuglethe (ofmttaimer areHsquid) and
tqQ be ma i Si uch | ens edge and .
causcs eaiieT B BLRCE e M TR st B oS tekeg Relspldsiects. By
dlsruﬁ’ﬁ‘mgt Sealidishlievanen JfrRamigh %wﬁzmhﬁhe chBedabihs 1R AEANIRS of the lens
the I ens can be captured by the canera or caneras .
can ban@ptptedé)e@hfe@amm phmerwdwﬂwwddﬂﬂhﬁnﬁmgmm@r@eﬁr gameras receive
t in
contirliq [ iy meite R RifinEnd ThS
deviationd ﬁth@ﬁ&llﬁfateﬂh%hﬁ@dé ol @dsdnic@ bt palerial eeﬂe&te thé RBEBER, or both,
of potential defects, the |lens ed? or both, enable
enable e aaIRER O GMEEHHR ﬂa@uxeahesgﬁf—’aw@s MdEBLe PREeRsig angdanalysis.
mag I
[O()Zdll | u%‘fﬁ‘é’tg‘?@ﬁ&]é‘gﬁ ion getﬁ% c%‘?ﬁdfdes %%‘%bllese&% ¢ %ELﬁ‘Qtdlfferent types of
defecdh. fGeeraandeféqtp@schods defects caused by formation of pockets of mcompletely cured

conPamer ad‘:)d the ll%uld) and

polymerizable material during the curing process, are not easily detectable with low contrast



defects. Certain defects, such as defects caused by
formati on of pockets of inconpletely cured
w@oiogiessszabl e material during the curing proCEBEEUSHEN®045038
12 -e@si |y detectable with | ow contrast1128-20- PCT-TD
uné%r conventional illumnation. Thus, the effective
iIlum nation area of the light source is adjusted to
undelacol'rllk g %élgglﬁlugf a Liof g ;F?ng ttl{et eﬁecgi@ﬁlup‘l{ rgﬂfonsageéﬂg e éﬁource is

adjusf‘eﬂrto bems\% e Héﬁt%ﬂ)éoﬁtba’sﬂe’ﬁh@nglﬁ Roluroé Eart @nﬁfrﬁahﬁ atrﬁlﬁor cluster of
desired illumnation intensity and contrast.

multiple gy, which @pdeseliciivshpiurned dheapdrofi Ersseaterthe d?ﬁl@ﬂﬁtﬂlummmmn
mtmégﬂarn%%loﬁﬁ&t.c?g% |u§t SLEDS & ¢ irpirfégg JeﬁﬁEdsE%e ngh { &irce can

urne urlng conven |ona um nat

compiigelen arfay off idaitzal bEDsleshiciesrealintmas bn dafingadnaseéhal ill ummatlon
illum nation node i s adopted, wherein for exanple on

modey Tosgrpaie thepdssired ‘%%Frﬁ%da’b‘ﬁ‘héﬂ?f dllymugren HRds Hdopied: %‘Peéem for
examgfércﬂx‘?yda Clrdter ITE‘SW?S tur&d%ﬁtaﬁg Al ghxfr&ﬁ{d?r{g LEDP&R thfned off. Thus, to detect

efects, an I mge of lens in a first pOSItIOﬂ can

differpst tgaep;tqj m&cundemaem mﬁdMS iondirst pdsitivncan bepaptwed under a
wherei.pn all .the on, fol b }
convegnRdufinaen Soog mperinal s L prped b Feloed frvmpther image

of th@l@n@ﬂhﬁ@ﬁ%@' Bbélh&%&ﬁ& h@ BnHIRER: nll\/iﬂx%{a@ibﬁ e, RXEER!8r example only
one is turned on. By reducing the nunmber of

one LL@D@ turrmad om By seduting the numberari Adidsghatiaré omiluring e entiraieed
t he ﬁonvent 0 uni nat

mumGRFBR g “Prbtieg RO Snarbary o p e P Rt gimaton

area (ihcOdred BElidht GMiitteRiTEIE @ light ERAEY) 8retiicddNe tRNUMARERE illumination
illum nation node. In addition, the effective

mode;. |In geidifiar. thanefipcsiae dirmipasicirenseaschesdiusted ihilorragintaigng similar or
4 [ I

subst?ﬁr%[% kglfr?lgl;z{rlo%grk&ﬁ %ﬂ{ frr]lge!nlcs:X &eﬂrﬁt}} g{? é:?}{\%nl%alr};‘al A éx?tnﬂ'tatnon xalode and the

enhariad illlieinetidiamodsd Fdrlenamplal wbéh seoche LEPS larccusadrpd Eh,e m\lhﬂmatlon

seven LEDs are. used as the illunination source,
sourcgy {E§serfTentsis appifedda epd dbhseyen ﬁﬁQSé,%v@r?omﬁémpﬂ lilwamaﬂon mode

comp Q&B\{S R Wn bt éd{f@npﬁtai {1 MOQW&%@ E@lnttﬁ]@elﬂﬂﬁégﬁtll umination

current t IS app |e to the si e LED In
modeerWahecadh 4 ctdruam matlifeatiorodles pdistbie Budtler teglumimation while providing

nodi f , ossible to alt the.illu n
st R - PO PEPE RFEER: e Abdess g he fens h a second
positioRlid QPR IR RMHonPentlohS il18MatidM moABIBIIG ed l'fbearlo@ﬁb? image of the

in a second position is captured under the

lens ig @lm/@n@nctm&ithnl underi maﬁnmcmxﬂlemlmaﬂonm By dgteomfrerif the lens has

ns . in the SE Qsi ti nder. t he
cetec TS o AR BB R B P gl e processed
and cb@pard@f 8Gbsequdnig, fhie T34t afd de®A8 DAk cs FRGERICARNEUhEnhanced
under the conventional illum nation are processed and
illumgghpapeProssisdagdepmnpgredt he first and second i nages

t
005152 B Ry ARG L L B PR S
includied semof inbgpipg erdads datgé bodsicuayngdhe uadlgrddtaed ataund the
include a step of map ﬁ@the lens edge by cal cul atjng

circupfRgericadF AETRIFLEE SEE |8 0 it 'eNamags I spbpge b rererred oas
gener%tgl% MRhEEd ééf prt)hf‘e l8RSadthl didtnce S8R s tBRNEistAiteSrdiR the®lefifRr of the

eferred t
contact lens to the edge of the ophthalmic lens along a meridian of the lens. As understood by

persons of ordinary skill in the art, a meridian of the ophthalmic lens can be identified by its



generating a |l ens edge profile. The radial distance
refers to the distance fromthe center of the contact
wo 209/148361 he edge of the ophthal m c | ens al ongP@I/US2009/045038
11285531; let[gn of the lens. As understood bypersons of
Inary skill in the art, a nmeridian of the
opht hal mc lens can be identified by itsl1128-20-PCT-TD

angugpg\lé!és? rﬂ?n%?ﬁ%?eﬁ@éﬁg 536 &8 l390 9?&5&%‘?? %Irm%%%o lo%ﬁ og%%n and the 90

degre@hidridiianis l&cated i tied 2at clbdkepobdion. mheti&hzﬂ(lﬁsjtidc@ l&an B_eh&le linear radial
radi al di stance can be the linear radial distance,
distanggctich s whem a Ave dinersiopakinmesa Pt thedens iprsedrie measige the radial
e
distalEE5 (b8 PR Sl U SR ool P Bl iV e Yt the e
includedr iiabenmeasafenidne. ThReoke viaBieh tar brdedd kdddtbrenin®ets UersreEpé shape based
Those val ues can be used to determ ne the | ens edgﬁ;@g

on cogKBionglrelen IR EBHELIH GUSHatICle ayleChitguse A a0

S r
dlffexgilﬂliﬁheo?e%s: t?gltgxl%'(t)d%ld g?fgct)rggxg bsyk]; IrleeJr tzl% re]lg (’)I' ese déeiect;ong/ techniques
are wsikteh intd softwere émxtcom‘bluwze det ect i on t echni ques are

ooar Rl LB L SORULSLSe. LO0RL ) B, s e

edge.liRGARdr@BgQfits tlfl@lfne@(@ﬁ@&l@tanéet bcet\%gnﬁﬁe Bét8eddelafd kR Bher edge) or by
edge, its thickness (the di stance between the outer

its daédxges dheiveven edge éncl@é@ea)nd@dgwarkws darr dppesrsio chiggs\berween the first

ot SR SO RO SR ARl AR,

deterxlﬂﬂﬁﬂg ﬁ@ld:ﬂﬁhgehﬂbngﬁ&ﬂxéra&ﬂ tBe [e@S BY, idenfifyiindRa@BdsTbARIEAg Pt of the outer
determining the change in orientation of the | ens by

edge phidadery iimeddiden e adiermagivehy ndpsialle resplty pan hapbérineddejecapmparing the

mnertang lnt%pgd elcﬂ aatgqxja dizﬁgth ' gie o?rr&%d)ry &J t%é 1991?%* feﬁ? riage, among other
resu &S be ob al ne nmpari ng Re'T Aner- and

thingaut er edge data to validate the angl e of rotation of

he | ens or. | ens jmage, anong ot her things 0032] The
[003?3 ont AMHENHES BYY *a%wﬁ%%ﬁ tray O GAITiSy VEAY F‘F’%ll[l moygingnts of the tray

carryﬁlg’%ﬁé cORAURIRALS: £ inlfieiidd A& RhfaY (cRske S ROMRY x%{a&ei'h the container

der an I nspection canera may cause the lens t
cavity, otitit the cameraeeqodin g ihedirsicandi segondviimiagest timx@iretrratatlon

ecordin e first  and sec uring that
10034157 af s Atpgas ARG sB " Mgt H L iratrhitaCpgeicy more than a
mmlrﬁ&rﬁ%ﬁgﬁl)ﬁ' Jhekt ?elit%ttH KR SphalalARVES RY dBRALIEnd B&ADred Or, the method may
m ni mum angul ar shift relative to the ophthal mc [ens

includssa giepohideetifsingeay lﬁ¢aéure®‘hlclt mngéthn@reﬁhgn 4 milimge angular shift,
ch, no:

et g o i o R Aot AP B Al g resture ha

movek @ioé tHaR tief mtrﬁ@uhﬁﬁ@ulaﬁﬂdﬁ@@h egeH-iehk HefectC |(@§$t]feyfbdl@ne ls not a lens
or |labeling a feature that noves nore than the mn

defechﬁ@@p@feag i yomeshing elsg,sHch g patele i t'he(pécl@gmgt Iuiid and the hke) The
mmuél?‘gtéaHétﬂax' iff Qltag‘ri‘or] &Qﬁlgfeeéee“pb 1° apg 5b n§{£@¢ S or tween

suc arti i'n the packagi ng Tiqui
0.1° andeabbutk&)(e. gTIneexrhen divenrioanh glheaactisdh ivlue oy vdre bamda;m]h@mgnal to

v it e e SN Sl BT b e
betweRThd/BFsY alRPR8Eh PihdoBE afdl 8RFtathiR moves by between 29° and 31°, the angular

shift of the feature is less than 1° and the feature may be considered to be or categorized as a lens

defect. In comparison, if the feature moves by less than 29° or more than 31°, than the feature is

10



noi se ratio. Thus, for exanple, taking 1 as the
m ni mum angul ar shift, if the | ens noves by 30 between
wao b@9fiesssr and second i mages, and the feature POLES2009045038
1128- 29 and 31, the angular shift of the feature is
ess than 1 and the feature may be considered to be or
categori zed as a |lens defect. In conparison, if the

coee G TR BB 30 e RS a0 g e
of faldkefe@tts mhy inchasdriand Maesiadig stepy ofthé frispécsiof BRI cah M@ Repeated, such
5, the nunber of false rejects may increase, and if
as obgpiryng Bg, imagesyd generpiéng wgb@taeumfﬂﬁ%m@@u@ahe prssibility of false
rqem{epeated such as obtaining the i nages and generati ng
Cens edge profiles to reduce the possibility of fal se
[0034]e] eThs first @RBEcodh nddes flay hate s asonton BRGRSOrd@YOf Mdlv®nteters or

resolution on the order of mcroneters or mcrons. In
micrqrie Iipthe pasrentaetHadisang Riste P tcap PIXelRiHhp|erg mages eopgesponds to a

distakce"¥¥ abSRIE Snic Eeﬁ ngt%l 1§ GbRr 'bfetﬁmngh rﬁgl?)gtﬁton%gay be used for

m crons. Fine eta serva e at t
edge mappingt Wmnmyhtb)ealusages‘ ae obdged neippithegpresshemethods and system

addi tional .. mages are obtai ned ng the ent
comepai et S EDEFRaset BB e pss  fRuNHahPE A ERe haygrometers.
[0035TRY & &€ 1lm%te§ D @inttntO BndWkid HRhO RS Ed R shape and the control of the

m croneters. [0035] In the illustrated enbodi ments,
inspegiier] Systessand sherh enmpeniyes arh pgdorared using comptiteo pofeypare he

[0036J2|Sg C\tnsﬁg %%S&%cgsstu% eéelxs% g%nb Ceo e{;?%ggstg? gtﬁocs of & mspectmg an
ophtidirbiell@sUbeddiedtetdh cdniprisa Bbtﬁﬁm‘@ﬂ%z&i fafintdgad ofor¥Bid1@d hydrated
of inspecting an ophthalmc |ens for defects can
ophthalmisd¢nsdn @p eaiasus jawd of amsphthylmi¢ leageentyneroprd ¢guping the one
thr%J?&ﬂ(%pﬁxtt %%F&J@'rﬁ%\% \l’lﬁ‘ﬁﬁ aﬁ&]r ?zg iV ﬁl%%%n{ LH%P E(gthgf o' bf the i images
ens contai ner, causi
repreh?ﬁdsrtaé &abs aphfityapositior efBinttbe COVEnSH ir’m dseaowt dsfethatma@s represents

to the container so that one of the inmages represents
the lephgt 3 @H&reat SegoRd PRYHLYIRINGRE GANAARGE: {he MBIt espectigdn

opht}fglr§§qgﬁqbpcﬁef£&§ tl']é'@&fsstaﬁ %Qﬁﬁﬂkﬁalﬁﬂg at RIS 8lr 1ﬂ1aFes %lf the wet or

ferent second position cont ai ner
hydratet laod Bfe fimspecteong uanag«:;smahIiuaIc:miatoreldewﬂfsenfth:ar ledefsen tigirst position,
t he eps. can.conpri se btalnl at | east. four
underhy iR TGP TP B TG amPeom pfong i u@iagig mode and
enharlcEBYRMMiBALIBoGAPTHE B WAETHUFRSmMh 8RS ah Be chpifreliiWHh the lens is in a
position, under two different illumnation nodes, for

secor@mﬁwm afteriveing meved uridet Uneiserae Pom diftsdent Hhunieafraoedes used for the
first and s?égnaaltn V\g rrggﬁe%tll -ergg It S of tdthgs%qm%ggsgctah éncrﬁ?c%etﬁe g]?t{rg ?ens for

exampl%l NYriaBy etthe RGhe ind e ERITE thieNendli Tﬁeahanbd tdr domprRt bRdlyzing the
nodes used for the first and second i nages

imagesey p@égq dasq {for digin ipRgesh é@e)qtfmgb@n%%ﬁfeqth cif agetential lens defect is
cate gglg},édrag l%ﬁsdefgd) rtheeq%ﬁgpzlnq%eﬁ O%H(eﬁ?%ﬁhe?&ns% ht%e lle%g %aﬁgéjdgeﬂled

acce d’m& arteig @rthef proreged thed ﬁxaﬁtﬁf@dﬁtudhghﬂ@l I hermgesd czfrOdfompnse a step of
P
| ens defects If a otentlal | ens defect i s

mappig tga iﬁ"? $45F of2eRoTPERG 558 B44C PO Tishes B RTasESSIng the lens image
data Usfg&Se®Y mdrt BERPRSS; tolddRrinGRINE AMRE nR@ARA: of the lens within the

container, the relative movement of any potential lens defect, or both. The method can be

repeated for multiple ophthalmic lenses, such that multiple lenses can be inspected at the same
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acceptable and is further processed in a manufacturing
line. The nethod can conprise a step of mapping the
WO eng/1e83g2 or generating a |lens edge profile, BCDHSHS9/045038

nzgﬁ&@d%ﬁ%Fess'ng the | ens image data using one or nore

conmputers, to determne the relative novenent of the

lens within the contalner the rel ative novenent of

%HX s bat h, The od..can
time e léga}?rttt? (_ﬁt!: samie e opmaﬁ/(ﬁe rﬁamﬁularl emre‘rfE Cd%:lﬁn tt}he fpanu ?acture of
lmgeﬂuhbmpbeoﬂﬁhﬂﬂﬁcQﬁﬁmbe i nspect ed at the

?an91128 20-PCT-TD tinme or substantially the sane
- 10037 relt camplso hayndrsstped thatie Rresgntisesibedscan compriserestep of mapping an
edze PEHAE BF £ 381 of BLP R HIRRN R Clon® R UCRRIrTane SR of otation of a
lens inatiérodsnaarer. CAHUesicsibechhexeiapsmh nincaigais mgayaamnqxﬂge aofepalfimoving the

[ of a wet drated o halmc lens t
hydraggi (gaifhaﬁrel%lﬁés P S %ﬁ%ﬁamgr Ioghopi epsitiggn the
conaf 8 iy, RS DSFAT R HEDIFLICHR ond goge o v
lens aft therreeorfdi positiopodht neipping stepesag bapmfmreredtom lmﬂsmmgndor just one of

. position in the congainer  and inin fir i mage .

the infeSt S SR e P EPROT A e AR 6 SO ge obtined
by a @metd1@r HRNBapind A KR GABAKRAS ddcR %aMteF@ﬂﬁx‘ H’bg b@éx‘?&btamed such

can be performed on both images or just one of th
as afterrihg st lm&geclé pb@mdsandwabfsegn@ﬂmﬁr@r t’mpp«rcmg‘ lmage be)btamed
[003 er f ﬁé‘ﬁ% % f l?l?e rs{ 1%" f ﬁl aﬁmcefens e% '‘before the

i

or med’POn"each |nag

seconﬁa@rﬁ 1h1a§e Q%fbl@dbﬂl af ﬂ@dnal?ﬂ@ Bo@fno@fdeﬂﬁfﬂd’i@ pfotefnﬁhl lbﬁ@@sﬂfects the
i s obtai ned, and subsequent|y after the second inage

lens i5 apRspYesiand gan pryges mTh%m@w&g@uaag arogesst ethe ppalysis Wﬁgfeﬁes a
potenﬂélcl%n dde?en Stni@lr;‘c%gdéeedﬁ t it ne dag@'}?* X% %EE&{ x?gsédg;%uter software to

analyzmﬁhe ilehs ritnage/dam)anp dieclbihd @lgelcembe thappet aint eﬁ&r h@ringtke lens in the
proved and can proceed_ in the manufacturing process.
contajet ?%Olﬁ?famﬁél Scqndder Pededens S BRERea1aTeECae |05 dpapping the lens
edge bMie ifRImESY el“}%ftw‘bh&lsfédg§ Fnabm%ecc%ﬂ'eﬁ?em RR&HoH& iRYddition to
conmput er software to analyze the |l ens imge data, and
any poteatidl ders eéggéefc«am idgetifieh plé thegmedmiablehedefaovs mgemhaed to be a lens

ner and. obt a se I ma

defect i Tpirls A6 D ¥ R B bR ede D RaATRg et FgAg resuing
from @RIRURS ortth€cdritdifér, INTBER. is Adtepredand RITEriRGGPRoIERY ik B8R be

correlated to each other in addltlon to any potentia
manufagigingdige- def ects identified. If the potential |ens
005! e B2 e RS FE o B RReEpresem
methdd® iDprodidedr Thé Rab 1rfs§édﬂ1|oh IsPlerh MU dobfprilsé 6 dareler@l a i@ source, and a

container, the lens is accepted and is further
carriep¢apalel anqving hienrifraleat A4 frama firyt@osigpn fmthg ﬁ@ltltﬁ’é‘ﬁf toa

I
ot 0 e UL IBL S S 15PBE L AENSLSIN Ml e i
sourc¢ napkckhomreys terexamyledyrpinigseraagedoretha oppoditeghle of the lens carrier
d a carrier capable of noving a lens in a

Cmﬂpwsﬁ§>§ﬁﬁﬁﬁ F 308 rom a first position in the container

[0040§ O aThe lens inspection system may also include a processing unit for receiving and
processing images taken by the camera. The processing unit may have a first processing module

for detecting features in the images taken by the camera. The processing unit may have a second
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second position in the container. The canmera may be
arranged to receive light fromthe |light source via
W b@9liesss2 carrier, for exanple by being arrangedr/os2o09e:s503s
%HRﬁS+ e side of the lens carrier conpared to the
Hzs- I ght éource [0040] The | ens inspection system may
al so include a processing unit for receiving and
s taken c a. The.pro n .
pI’OCégglgg %’?’o%u[lﬂfg} ger%gx%fmng tmoa’regi:égé (E}?[Heg iaeﬁls) é{l FomP%an rsg fe % gdge profile
genefaGaAl fedr@ $hel first 168s iniiRg @Ad h 8&id dhstehge FrRMRY er-Eba@ from the second lens
processing unit may have a secondl1128-20-PCT-TD
imaggyr HBRBIOCPRGingotiH ey kve adkisd precersing mesidivion companinggthe movement of

the f%aﬁng‘s @%ec‘fWhE B9t %rgclegs%‘ieg Jnggxie ?odg\% npc%/%fr{ekpofggp fhehe gscertamed

by thps@afond @r(g:eﬁﬁfgahedhlé r Ohe pﬂmeeﬁe@mnd rh@l’tﬁa in m&gﬁrmﬂﬁ eor define part of a
roceSS|ng unit may have a third processing nodule for

compuiiind PF REPCERE VSRR PE Brthe F%rw@@tmgémab reeRspiyL LAk running

softwhakd lor®dr G gx%%'id%%mléh&] Lok laﬁe fr?rl% é:‘?%duwgeﬁs%séx%ple one or
ascertal ne t he second pr oce I ng

moregAmEES Simbe mnrtectn@yo e drmmarh gomputerschat includieinbnetipas, tsuch as

ot B BB PSP SEEH I A ek WU e s

imag@Hu&l8 forll pordifiiavidscid.he function of the three processing
nodul es. As an exanple, one or nore caneras can be

[004donn ransther @SRﬂfﬁe a@@ W@rieepr@mrp istpspgdedh athe; a@&hv@&epmduct may

I nstruy sof t contr.o
comp RE e bR Ee ot £ RN robPepdBRl ERGR R Ag of enses
stored Be tﬂe%ﬁqdufwg Fhéladfaw4re prddatenhy éﬂm;@l‘%fe%(?sk&nd[sgﬂ@ll}e th8dule for

anot her aspect, a software product provi ded. The
causiggthegampuse BURETRYYSHER] @ 19P$fb)’r%¥“¥@5flg warg lersdpeprofile
genexfa%[tilfg)ﬁrg t;HSer}g %‘?‘25 dl%%p?{l]e (s:%:%nﬁj Fe'ﬁg %a%etﬁgmérgt%ﬁetja{éd f%g ﬁ'l% second lens
imagerayhe@fiwars produsesnnengofst waliied mdtdren‘fodﬁle(farl.@luﬁlgg ﬂhﬁzomputer to
uter to ascertain novenent of | ens by conparing

compgre e BYoVPRRY deeleprpridelecige i p aesull of FYRUtPR O he dirst software

modul€fSthé FRYEmaMDS %él%ﬁ@&das!:@-&%e%qué%h&& SERE Ec-,%ﬁ&i software
fromthe second lens image. The software product

moduonprise a third software nDduIe for causing the
npar.e the novenent of th ature

[0044jcr SHal P5@PE B drPeEiedt K25t MBS e Spually applicable to the

preseROSyk A @ndBskal Selafd LB veRYement of the lens as
ascertained by the execution of the second software

nodul e. [0042] It will be appreciated that aspects of

BRHﬁﬂﬁg@& pqgﬂgD%ggNaggglly applicable to the

presen sys and vice versa. BRI EF

[0043PESCREMAh ms%lwmmm {he PAs3bntGréth@dssystems, and products will
|IIustrat|ve enbodi nents of the present nethods,
now hedeseiiked in defaily yaiay of siampleeily beithieésendsde therpcgempanying

schenpéﬁc"éﬁywﬁ%s SXQMRle only, with reference to the
acconpanyi'ng

[0044] Fig. 1 is a flow chart of an embodiment of the present methods;
[0045] Fig. 2 is an embodiment of a lens inspection system;
[0046] Figs. 3A, 3B and 3C show an exemplary light source used in an embodiment of the

present system and methods and in different modes;

13



schematic drawings, in which: [0044] Fig. 1 is a flow
chart of an enbodi nent of the present nethods; [0045]
wo-e@9/18863 an enbodi nent of a | ens inspection BYBEUS20DI/045038

1128 pFigs. 3A 3B and 3C show an exenplary Iight

source used in an enbodi rent of the present system and

nmet hods and in different nodes; 1128-20-PCT-TD [0047]

n are a hs showi n e e

[004'}jf a 'Sﬁlb%aﬁd #e SIe gt Wt"}%ea“;?“é%. e%ger E%S 8{ ﬁftog: { ﬁens wherein the
X- axd&@;ﬁr@%ts&h@ ﬂégr&é@@ab@@ﬁth@ oﬁth &i9bf thbeenk Qﬁﬂ,the’iﬁdaxﬁm resents a unit

Y-axis represents a unit radial |ength (pi xels) of the
radial lgpgthi( ﬁ’é@’g) off thekgp i lmﬁgjs 5A and 5B show i mages of a
[004éélon.t ? )ﬁt Fcfdlr‘irg gé\g cl:rga es%f L grliltla?thl%nssloc gdprf ial ner of a container

cavity,nh&ingage? c&}d’ﬂﬁi’e& bg tllxead’}@teﬁ‘ﬁiﬂIﬁﬁtatd:csmfm%ll’mwhér@ @4&}5 cEfe@SLS found;
A and 6B show i mages of a contact lens |ocated in a

10049]; 5o A BREP Memagea e gomtafidensiagued Bapiapbel pypntainer
cav1t%2§ee g%ﬁf%%? e%pltur]e %Rl?et s%/gte 1115 gatedzm\’l’gg Ly RerdMoh %}& defect is found

oun etecte feature I's no
(e.g.,dief dgectaf fehtnee ls@ns) def[eﬁ@ﬁi&ﬂe Iehg; 7 illustrates an

_gut onat d | ens |nspect|on system for inspecting, many
1005(lgEie. 7 AIEHALE PR RULOMGERS T FISHPRECEON SYSIAM fOF FBecingingny lenses in

mﬂmgg a plan view image of an ophthalmc lens with
ifferent neridians being identified between 0O degrees
IOOSHnd BBG Siegn élbssiratidreoton plae viesr indigané an oplehamid leag withdifferent

Y AR W Y E NI BN MR-

the cdri@moftihmecdridephge neridian to the 90 degree neridian
and ErOV|d|ng an_illustration of a lens edge profile

[0052; i FHf- % is armrenificstviews oﬁ@pp@hté@mrmlem @igegalepdinadem thed) degree
dj d
meriqhy IS B\ TEl b2 R s r B i TR o1 R R simitar o

the p@fipd @dpidteein KIG. aAGRI@althd @ B8grsd@etiign @e 90 HedfB¢ Meridian; and
identification marks on a surface of the contact | ens.

(005 3T AF G | PRt PPConnq tﬁi%w]e el il ugiratisges pha a@gdﬁ%ﬂf ppntact lens
showmg élne k&‘? 0 Ydeqﬁﬁc 8n tnha?k ﬁ?i’facg E g@?{g

roge contact enses or cas |cone
hydr ogel contact |enses. In a cast nDIdlng process,

t [ zation of a polynerizable | ens precursor
DETghﬂgggﬁﬁ*ﬁﬂB%hﬁg contact |ens nold assenbly, having
[0054?' I StTh@fffiof Ailéécﬁﬁkcﬂk W &%dé&hﬁﬂh@%&&& & BRE nofed hydrogel

orm a conta | ens shaped cavity wth the conpositio
contadn lsrfms edcashaoigled silichee hyirozd ecttaarienses. elnderast rdeldirgprocess, after
d contact |ens @roduct re

polyt DAty EEP R By PR onsPipoBBR & O 1R mold assembly
havin@ @ritriBl isé@md @18 8&dtions coupled together to form a contact lens shaped cavity with

the composition disposed therein, the mold sections are demolded so that the polymerized
contact lens product remains attached to only one of the mold sections. The polymerized contact
lens product is then delensed or separated from one of the mold sections to which it is attached.
The delensed polymerized contact lens product may then be inspected in a dry inspection process
(e.g., when the lens is not in a hydrated state) if desired. The delensed lens product (and possibly
inspected dry lens product) is then placed in a liquid, which can be in a contact lens packaging

container, or can be in a extraction/hydration station of a contact lens manufacturing line. The
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| ens product is then del ensed or separated from one of
the nold sections to which it is attached. The
wa@ledoenssse2 pol yneri zed contact | ens product mnmayPCTEs200%045038
dspepted in a dry inspection process (e.g.. when the
1128%ens I's not in a hydrated state) if desired. The
del ensed | ens product (and possibly inspected dry Iens
llquupéac?\fgaéctn)e‘qgg(ﬁsh%gk&) ls@c%ea% %C lgx?supa(g}(a%g% ﬁglélﬁ o) tge llquld can be an
orgaréX §dl aait saoh bsldt’:@idl @ﬁﬁ B’Ie&ikb Oé?gpétflalﬁy o Biliasie HyRIRGzel contact lenses. If
nanufacturlng line. Thell28-20-PCT-TD |liquid can be an
the dejgned [ensiPreflyictis Piasedh ina iguid ohamextrackipr/hydratiemyitatépn, such as in an
r ;
extragtsd]]g}'agﬂ 9 thé h? ltl't1 OM}&@ Eg(ﬂ'gteg %gr?lﬂcgﬁ%r%acgla %ulislghﬁ/e%ﬂ% be% ced ina
contahtylén:{)g@kagm@tmﬁmbre%m thd cfontah:ele@lﬁisqﬂs@d ih @138ntRIeL itGlan be
n a lé qui.d of an extraction/hydration

C
'"“mQFQ§?Bﬁ%“§U@ﬁ°@%‘?ﬂ“&ﬂ}€%¥?actlon tray and the |ike,
[0055] he FI(‘? al prByead ﬁgwcbﬂgrtt Afstrh ﬁﬁrbf SHREBOHH h%{f € present
pl aced ina contact 1ens packagl ng contal ner.
methedseof sunptetotg Hydnsed ephphamedenses éordemtdzfever during tlmeaprobecuen thereof.

nspe d, usi h .nethods de rjibed herejn
s sheR AR FIG Y Yo lod ST TRERgT 176 T el i ORI s LS Opf providing
a lenSIRDOGIWRALS fuid fea BVAFDRE cBREMEASTIRS Iehd\@RARIJIAG in a receptacle or
hydr at ed ophthal m c | enses for |lens defects during the

cawt}p@@ljg eontainer bpdore gfldingsheslipigh or thedpi@ can bea;lznted frodhe oblume of liquid

a lens for S_CO Ses a
contal B 07 Bl hathelnBRei 2 51 o PRI R AR i B BBRE Bf container
ca\nt}aat(lﬁélﬁa&hhmt&he Thelil@asas@stufed BeRGE darl Be ahy REeERIsa6lBioR! For
of the container before adding the |iquid, or

t
examgﬁ\étlhﬁiwgldcraw %arpaca'@@as Johutiondhay 4 fiereofareserqives or disinfectants, for
Ntgh n vel

exam fr% d{h@hgﬁ@i nay %g%q esadl %fn dSA}‘}rﬁ‘%bh? ﬁl(::egﬁa %/l ?mnﬁé(%ia met?ts the liquid used
in thegtresehiemstans is ian:entad'thensl paqklaging sdutibrs swhsed shﬁﬁﬁdmudnaﬁ buffered

. be any agu ous.sq tion. For. exanple, the liquid may
Sm““ﬁ@hﬁﬁ’aﬁﬂﬁgﬂgwéB?H § grPer fregtofjoge pF BereFurtaFiaisy vat i ves
[0056p" d\ﬁﬂhﬁf)@%‘i@ﬁ&ﬁﬂdeﬁ% t&&ﬁﬁm B thé élﬁmhh‘gruih‘é rﬁ@%d‘é&?ﬁﬁe& step 104

ens cl eani ng sol ution certai n enbodi ment

of obtainipg e regadingn firkidnpee stiht lenstaha isst pssidor snttaastbyl tekisg a picture of

the e AP B a e BB st TRRieR S orh e i mpass of the
lens aPfhe@RS pokitioR Ak Flftfr&?&rﬂi% 8iffebQP ARIMiNIHdh hb&s! ans method also
provided in the |qU|d in the container, the nethod

comptigsirsiepel) ot spesing g less t@moaia mrnv@vmg the demw direry tlee fiist pasition in

t t|on u
v L B0 s TR0 50081 Bl recorine
seconiithiigesofahdzhaat the setehe positlod, sedteditbytiifag a plctatelof tHeSens at the
images of the lens at the first position are captured
secongi RERFORIIh & CamETS Ilmﬁ‘ﬁ?srf%ftth%)’ﬁ"ﬁé'dg% secphé paritioftre ghrfared under
differ&f? Wﬁﬁ%or@m%ﬁ@sp Pgs (ﬁsc%gﬁ‘ai?\#rcéup GdbiiBndi HAShdR n{i‘% ificlul obtaining
noving the lens, Tromt ITSt position in the

more gented meages of thedesorithepasicah ba cam;edi fremoonprorne bbtadiifl @e first
i ni a second i mage of

ste 108 of. obtai pi or recordin
and SRR ‘Pl {: Ort%é"@&c g]%derﬁd‘é‘flgle GRUsed (RO 389 atCéWPWg?aa take a first
picturBt B4 affimhfieod tﬁ@ fen@%t 4 PRt BREONM RBSIGLERTY Mhkd Dséond glcture to

canera. |magés of the lens at t he second position ar
obtainthp pesoBd imagef the lens at a second time. Or, the lens can be provided in a fixed

position prior to taking the first picture, the camera can take the first picture to obtain the first



different illum nation nodes. As discussed herein,
addi tional nethods nmay include obtaining nore than two
wo pgaes8ef the | ens. The | ens can be caused t oPEDUS2009/045038
128 R b@F. b0 obtaining the first and second i mages. For
exanple, the lens can be caused to nove, and a canera
can take a first picture to obtain an inmage of the
mage A0 1l M ol e R0 RS Yt N R FERR picture o
obtai eleyedond iffeage OW hehhilgitad Bsmeranarleis¢ @\thltatle bittniaed di4BEllenses, as
position prior to taking the first picture, the canera
descrabed hergin the,di gftplrlgtag?ﬁ wil eeqydemhasgiumarigal values using one or more
j =.20: ' C caused
com e e T e e o 0 7038,

[0057i ct (hhe ntethcalbifanspetthe slesosish comgises Yep 1d0 gf p@kessing the first and
caneras are used to take the pictures of the |enses,
secorMgeeRs e HEP i Ayigelion SqigKEn AEpRPYET alECrithm or
compuBGRbAREreas |URBEhGARL, Nidh HESotkhfiidl %@ NEFB af® IR like, in the obtained
~ conputerized devices, as understood by persons of
imagey. diatgxkgmplei the nigthadreayeamprise@SinE aTeeputer higdridfm to process the first
inspecting a |lens al o .conprises. a,step 110 of .
and spotBIRaETrimasy T8 33 At LBt it SERHSE piBerh i tware can
procds§ theSRiRrichll vialled @bir&posdihg td\dighhltifhagesc? TRUSHNographed lens to locate
al gorithmor conputer software to |ocate features, ‘
featugpgcyych §s pojertial daflects einghelishemageaatpreseat b ke leisp thetgentainer, or the
contao &l,gd i mages. For exanple, the method may conprise
usi na a conputer algorithmto process the first and
[0058ecoffte mra@esIconpriges datml 1206 dasatihpe tirdl edrgietge pratile from the
. computer algorithmor software can process the ) ;
first imagerang 1 stepal Ided sepnrpdngrvirapirlepdedegiretile fiommgiesegmd image. By
Afg BRAICALAPDRE pk&IS af i i
coni s BRSK POCARLIR PN kS8 LR B2y g compries
step tlioeoflder@smintingethe embannémowemehhef thelenaimosr the figuipdsition to the second

. 00 The net hod .al so conprjses a step 112 of .
POS“%Bn iRge4nan orimagenare gﬁémﬁg&l?tt‘%ﬁww%@e pidigpnal steps of

generalIRESAdiAGHAl AuRb&R of kfls igedhEkat i ng a second | ens edge
rotile fromthe second inmage. By conparing the first

[0059] e ns Thelpethor atsolcemprisest dwters Ekforfabompagng thgdoqatiof bf egrresponding

th t.ho ri.ses a.ste 6 of deterygning the . . .
fearul AL e BN SRR T PR 1 Pt balatinghshing
featufe® tHah thoS €€ AME tROBHS From. feHRE tHIP h& el 1R fholv ¥ withBBERn@hRed on the

obt ai ned, nethods may include additional steps of
amougbfanatameyt gtidedens sigiernined by sompatingide iggjand sesond ks edge
[0059] The nethod al so conprises a step 118 of
conparing the location of corresponding features
[0060] oc aWe@nifentdraehdvierradvedrd itshie 0g, dindBgesh artmdt BaTAARTdaNGes of the

%%8 facjlitates dist j)ngui shing features that noved
lens, (iefretRarecamaiises # HAP £ €ApLslasiiymathnigowraesicpyireds algm defect. The

. f :
e R8gg 42 BT Tg URTRILAh SRy momber o
lens defenfsi | pré-0&6GhHinttheumbe alf defestsltav be omyv@dnwoiietdepéritiéng on the type of
defecl, %pess’izeaor}dde}!\e@ts? anfa trhg li g,tas g{e%!ne(fi %? ttlgjern@lgnu(%zficutxrgre based on

manufacturing protocols and standards.

profil

[0061] Figure 2 shows an embodiment of an automated lens inspection system. In this

embodiment, the system 10 is shown with a contact lens located in a liquid provided in a
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| ens, the method conprises a step 120 of cl assifying
the feature or features as a |l ens defect. The nethod
w@ovphisses a step 122 of rejecting the | ens ifrPenEsSioenes5038

1128-bstUEes a pre-determned nunber of |ens defects. The

pre-determ ned nunber of defects can be one or nore

depending on the type of defect, the size of defects,
Cont.’ﬁlmsq Cgaﬁ/ lV\}}Jé?E’m "q,g%[? gg‘lt? Ig nUf Ct U6§ k():g‘r%era suchasa

on manufacturing pr oco S an l]tan ard if

digit#ticgmer. n sitensmaodiahedif tergreseht gRteaist mﬁf&yﬁé’mb @8 fot include the

inF pection system In this enbodi nent, the system 10
contgeg lelp girpniings. apddhnsiam Fahie ynsterstend tp inchude; thepder components
descr@fe‘a\ﬂe%q CQ] t@ét]!gr‘%eggl cP glgl rrePs &a?lrgea[%igs%d tl‘fr% %ﬁ ym:hghr%r g@gectmn

the 1 mage of the contact [ens

systegwnme part of themamfatudingipradescafinthe aonthd I@isbter errblodlOI menth s
i ncl ude the

0 S B e S B hTRL S e
can b'é RE8ES18Q ¢ nlrulP % hyd Fr‘mﬁg@ac%hgﬁfoncc% SR&RUS aqg i %Asgr%gge analysis
herei n. Contact |enses n cont al ne can be

compohefugh such | ens inspection systenms as part of t he
act. |l enses. [0062] An

R e M R A G
for hoWdinig onB@r RIoRS&Hiact 1ehs LOSAiNErs 2C AhRE cHNE&NStsAPE et Backs prior to
include a |l ens image acquisition conmponent 11 and

closingathe cprpfgtg@rsamh)ag PHoiompd mgrthe b_lzster[mglgg]AnHmatw!wagd desired, the
came‘?ﬁcclzih %b%i'r I ao? ?1{'8?8 n%ﬂ%ct }enﬁol 8e?b][e n%ﬂagrg %&1}%%?%\}@%:{? g%)fed the contact

]enseis Bﬂ$qtﬁdmt'laieﬂﬁxlé§e &qﬁ%mﬂh R poABitakh ih@hgesonk ot BlordR&HE Sources 3,
prior to closing e containers, such as prior to

such gse%nel ST & Bl lgqaéqd Wldemftt}@q pratacy ey contpingfed jané gne or more

canch % B35 1 G001 908, P SHRLRES | S Mgy momosr o

light eneess équal joghe demberhé camage suhqhiitshdre & @RPOAE Rdlationship. The
al so i ncludes one or re |ight sources 5, such as one

camefis a3 OERL N B A oo EE RNk Weh g hRen & SARtaRsgRganer i

locat€dQRér@bAREer? 1igh\ChiPRE @M RPTighCRIRE 3assEs | h?&?ghecﬂe CohtidiFens
opposite side of the contact |ens contal ner

containgpiopaird the cameran Jisermefa dangin &quirc@simageef thazl cohmct less. In

B A TR R R CE S

betwdeh ﬂqé lii ghip tsonﬁ'@élﬁxﬁﬁthé W6iitadthéds cohfieR a8 aRtAGEd h&BR. The cameras are
container is |ocated therebetween, light emtted from

digita} gpanqrpsy pithichoare é@%%(%@é@e ©h mmgmm}mers ohthedmagearslysis component
t he 1S3 mera ca
12 1 DSl e s BTy i Sp G S8y b Haabit i

conneetibrodi Uisi tsnnetfial, wel hitghdrhgpd dfl Ribérhét @En@iBRIMBIMrSess@onnection,
%%%ht collimation lens 9 is |ocated between the |ight
as undesiipebpRISANe ©f cuslinaty skifldn gheasint ai ner, as dlscussed

[0064peT eA Ramd€ AR AT RF R aWu&'a%@gf £ ?e’ns V\‘T“hg nn elns represented by

COUp ed to one or nore conpu erso elmaea
numeumkp@lmemandﬁﬁ stoifédeindheg&hatut«:rmnm d‘ae nbmeﬁaﬂ Phieds b;h @so be used
to generate a dlg?tglmrencatgze ?)P fhescggtact ens (yn a com atc?rI dtlsp gyhc?rrnrllgrgltor The numerical
values provided by the camera correspond to pixel intensity. The camera using one or more
computer protocols can communicate the numerical values or data to the image analysis

component 12 for further processing, as described herein. The computer or computers of the
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connection, a USB connection, or another type of
Et hernet connection; or a wirel ess connection, as
waepdenssend by persons of ordinary skill in theCEDS2009/045038
1128-bPR6AIp A canmera acquires or records an inage of a
contact lens. The image is represented by nunerica
values and is stored in the conputer nenory. The
1mag9 Hﬁzﬁgélf %nﬁ%cmeHFfZ A Echg%r?] ? cﬁl Y oer(;i]rgdut'e%tl g(cegtgorlgat 104 tse camera can,

thrm@h Spﬂtﬁyrepeforﬂmhtﬂeﬁmagér St BR EleCmeya ko@sol @lﬁ@t\‘érﬁﬁﬁisshﬂx of the image
he camera correspond to pixel intensity. The canera
data iﬁ@mﬁbe BRerd fO the CaMPBisH @9@@% thstapelysis of the lersnimage dateeand classify
the 16‘&1@% F 'fé:agjr?s\/ @fl gisen ﬂs& 0;1@ S &n%gag%oamgm% gﬁ'e software may
conpo urt roce SI ng
also }bremele nom?ﬁhmmanmpwﬁth rotlm cﬁrﬂpmatsefr Somf)oﬂidmaldﬁﬁe #Opd2€idn d¥dtem, such

tly
as to p cfe anal te&cﬁ)wt o np? {g\g{i‘ 1@@%%}\*] éfctg%l??rnsepgflpé Eréﬁectedogr automated
contr§p$ftamﬁ@ex1r§g0§}ts{em thﬁtrk%n'pgﬁggn m&&&%@ bQ%eErhﬁle%mfaaﬁ’r]\d light source.
control the transm ssion of the 1mage data fromt
lﬂﬁﬁﬂarreiffaﬂmtﬁ deftd] wishpaference todilGoZ mntaueonaaed ymitact s irhspectlon system

et SR TR 7 R0 SRR i 8 ESAE baecomas .

Exanipl @t isl1{eBhe hyld6ged @bhW@N1EnsBRMcRIIE RerBEAMAEE rom materials having the
comuni cation wth other conputers or conponents of

folloying Wm?é@é&tﬁ%fhd%ﬁ*ﬁ Eﬁme% (1EFANY: tb@lamqwu’d P EREYHHOA Bausch &
LomBEARgl DB RAATECHER ko SS00 Aoerus i vison

yfn.tmtAccactmasmwmANm@ Venges), kseﬁcym&rh ANACQW[&E @ A8WS, Vistakon),
ght sour ce. In._ more detail with reference to

narfi "ﬁ?fta‘\ ¥ lst%lwnblfpaﬁ*éwd‘\ é%#Q%INTYeﬁgoneﬁ%ﬁm ia9d egljlsor
(Coo;')é?ﬁ’y i g‘ge E&fl&&%ns cﬁ@ﬁr e 1 hv{iﬂagélmoﬁtagfaléﬁs tthgﬁé)llzr%g% R 11‘8?!)

a I cone ontact lTens
compsiéntc Eramplgd pbigelrogd ndvaadt léreaismslutiél chnigle lérs%msdemﬂ@m materials
fr ter| s hayij t he follomnng Uni.ted States
havinggd i} Rt FeUBAY) sugl ns poly masomaceieLife asfigon vifilcon
r
etafil &?12 ?glﬁt)% }%of} gi@a Philcg%ln ﬁélmc%ﬁ rhll%ﬁg(%g%kz%{lf[@}gsﬁ iR®n, for example

Frequgally;fcoheamtional MMEEQAWANEES av4 it pklymerizekpotiudtada léhs precursor
takoq) narfilc

compbSlTER T R R TPomsBpara & Shoro S et HEMA).

methdcSARPRIMMARN-vinlNByEs oA INVEN HofathyP 8lcBhd N AV AY eﬂol yvinyl
cont act Iens that I's free of a silicone conponent
pyrrofsienedP¥E).and isgabbigdpnsebereal t THeameassar Aempertiosrlsedtequently

o R R0 L L8 R oo e

con ocufil con,

[0066¥i f i Tloolens Eisafllal f&m’posﬂmiafm h containat @hl@ep&ﬁrﬂteﬁﬁ&i,z being a standard
nelfilcon, hilafilcon, tefilcon. or vasurfilcon, for

transpagent B EanspCer Rty lenchiies mesko slsh ahaRdePP e Rlister pack. The
contain%n?; &R0 AbRis huRe, Xﬁ@lqdﬁf q bQirngquc%BtaQtf lefs néa%ﬁé?gn?%?cﬁ 108110 Such as a

conposition containin dro
0.9% g hQﬁrlmfgee&td'galmﬂmmw yTlaatc@n(aHEk/A)xs het@bh ac iryd frey @Cdaeher 4. There

A ST O TR
as illsRREEH FIGI PP alf £EOTSAUM&GLBNAS] 4 LANFa AhVIR: 3‘1 ERALERSUpYed device

(CCD) array for capturing lens images) located on the other side of the lens 1, the CCD camera 6

being connected to a processing unit 7 which includes a memory unit 8. A collimation lens 9 is
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contain one or nore catalysts, initiators, and
crosslinking agents. [0066] The lens 1 is in a first
w@ompLesss2 i N a contai ner 2, the container 2 bePCyUs2009/045038

1128- Japd transparent or translucent contact |ens

%qfﬁd??er pack, such as a pol ypropyl ene blister pack.

The container 2 also holds aliquid 3, the liquid 3

| a .

locatgPhihesh GOTAE ot SNy PEK PUAHGRE, T f105sSHE DnT g megrory unic

can hiesinHetswod o b ccbmpcﬁlehfsawy tharintge anaysidiconipopest 12s an LED
[006J(]I ght _source 5 | ocated to one side of the lens 1 (that

CF3RrA  Teshennt L serse Supebisanamhadimer paf}@cprﬁqnt lens
mspe'a G sy%)en@nlddl e%llﬁﬁﬁﬁ{t%&&es €To d?te&%?erc?s Hﬁ% gﬁ%té’?i contact lens 1

char ge- coupl ed device array for capturin
in thé¢ hquge S)is Ingpagad easiing diffdnent oll breinasordeetifgs ttdn prddemddferehhamtrasts The

. .. CCD canera [ ected to a processing unit
ight G PP S & R ORYIe d iCom8! SIAE BBAITH gk 15ie] vy identical
mdwicﬁ:ltﬂ-]gﬁl')g 95 Blal cdhd &%h%@l BEhYEEN at SFf hhc@é?tcoﬁ’) H{eF orrol.

and the container 2. Th e processi ng unit menory

Convgniienag ilbarinigeonnad be stigedkdt withhal wnp&ﬁ@sttsmed on he lésmigpa seven
anal nd 3B s

onp. wa, .
L] {5 R8T SO b Forehh EEIRsaBPRERPTBPATHED B SUgHer of nine LED:s.
[0068]eNS TonRsMEed 4 HdrSHHaRERd! iNudinafien, 0t eXahlpToRARLINART the seven LEDs,
nodes. To detect defects, the hydr ated contact lens 1
for examplethe| LTy frithg cpryes ofebeelusier infutiefionragd the Slurl@mmag LERS are
r n
turned %Eiir & ogvg %?‘ﬁg:@? auﬂd%r%%n?@n&mﬁgl &gl%matcio?l Eei: %g anodu e1l5hasa
wideadffayivosowtddib@eten 7 gaveife jodestdidndter dfdhe/sedmaalh ght E&¥rcd 65 under the

that can_be selectively_turned on and off_ under
enha@&ﬁmﬂd@ gs APES dlﬂ@@ﬁ&»iﬁ@f Bﬁépnmﬂemlnaﬁemw%wo% in which all of
the LEER IO?X@IQ&WJI]G @th on& YE’ cf\)grE Ptﬂe sQrcd & E@B%p ?sr\arger than

seven can be turned fan seven
than ¢fghe aqdiaoy«ﬁﬂnodm chn bsaloue Ilﬂmtre rUmafer amhfaecécElDamnizﬁeﬁ,&}xe 'aramrce

. hj.e) h dill tion, for anpl e, I
s G R SRS e h e LS TSRy
resul @ @MACHVQAIl IRfeasd MShRke cd»rﬁraglu rTREnfEhR@PH1dnRation wnth héht emanating

surroundi ng LEDS are turned off. As shown in FIG
from aningte leloRvinti¢sondin soheni ﬁa BErshowh evmmgmchkbe uider ldéféerent

der ef f.ect.i ve u 7. than sour ¢
mumd‘ atiorl fhodes, ¢ The jmage ?re H}] ﬁ?ns oad\d(egé %ﬁeﬁf‘lg) {’J re(m under
convennidaflGRGmmacen shdweus Wh@@rvdbﬁrr@)hﬁﬁst hdd edn B\@fficult to perceive.
conventional illum nation nmode, in which all of the

HOW%VEDéh%?anmlemSelme%n@r enlanceshilupimtios preduseshrimage 84 with
1mprc§vlgﬁtcoxtxtth§t %g@hcﬁlgg)ﬁ% eer%l &l_)usfer% ercg?tfg gsr Sée ?ﬁentﬁocnféaalgergs of

mcom;ﬂéteﬂy'l Cm&tdl poltymériabkaniteal dha ARt @t ddtécted uh@ioRebntiOnal illumination.
resulting in a npre structured
The I?WSI Yo Bsmovi ter seepndiponitio S04 £%o adglitionabiraegs, one with

coménﬂeﬁﬁaﬁ&nmauwagﬁodmgﬂ aﬁﬁnceﬁhﬁur%ﬂﬁag& & fakbt! rﬂ*ﬁ%hpﬂnages are

't ght emanating froma sin mmcs a poin
processsd e pairs-i e r8@tigh bmeeMeltwagesvetnamm imAagksris dieﬁs‘uesrd&nti any

i | Luminatio es.. The innge 82 he .l ens .1 and the,
featulgy Y S0 R TR PGB SREa R SR TR TR I bot
pairs 5hi@l¥5g@§aﬁé’idﬁﬁcyﬁéé’whpt\!¥e(Pé?l@tb@%%se@nd can be difficult to

I ve.
[006 9[]) A method of inspection can proceed as follows. The LED light source 5 transmits

non-collimated visible light towards the contact lens container. The collimation lens 9 causes the
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However, the sane |ens inaged under enhanced
illum nation produces an inmage 84 with inproved
w@ombnass2 whi ch shows several clusters of | eneCHES009/645038
to pockets of inconpletely cured polynerizable
lpggﬁpgffal that are not detected under conventiona
illum nation. The | ens 1 can then be noved to a second

v BRA B0 15 9 R 5 BB s s e

dnrectédl thrsupR tHeQidntadied 2f Gk Q@dra?&i%oﬁ@b'tr lehd"RGRFthalliguidl P CARSSEpe of the
pairs. The rotation between the two conventiona

Coma}l%eégzeésrﬁeglalr% the hodgmaefaggef the a@nﬁnegr 3 @mh thedisuicde} atesdch that the

light &%?nésqﬁlbg{:(ﬂﬁﬁ%rcéd as it p%?s%gttlggu xae f eg tcm? ggtge%rﬁla%sriuﬂg the fully

col n’netnd ligket spals ﬂedan [rﬁ)efg@%]f th 168y, h@@hc@rﬁg thB $498 Gt £ dCaby potential defects,
roceeqwas follows., The LED |ight source 5 transmts
are iriegeapleity thesameesa 01 The e Fagpera ponaTanged pechdbaftiniscapablsof

recelflﬁgt:tll?é thaTE&}ss@soﬂhkdlgﬁttﬁeo&nlta%m%ng GRY ﬁﬁscontahne{ 2 and liquid 3 from the

-20-P ht passing t eret rou
LED [biaht f’iOGNe)ﬁ CiHel deptht dfieldr hié:hpé](ll) edrhgra dxodukch ﬂ‘at bothlthglehs edge and the
i Se hen .di rected t hr ou h% cont ai ner t he hydr at ed |
€ns 8616 r?il € %rte lﬁ‘l S iln'&l[llt&n?(ﬁlé b I% bst%n(,e ﬁfévegﬁ é:&B’FT 21- the contact lens
contatid iBdeNRieddo tRA AIRCIaRlrys 11618 o QfebwOimt BHES BE En@t ob@rﬁng or almost all
container 2, and the liquid 3 are such that the |ight

of theyiereRening, b thesbniantdersd-ontainer spam 6$10B$ﬂt0‘m€gt¢r Nhem the lens is

locatech\gﬁﬁﬁ et@gontgl g% let)(/j ! 'ﬁﬁ%uc%tn}seéégp elfi I% Pzé C(?{jlglqlegg q%gtrgéwg © greater than
the leaslganafd, @nyn }b@h&ﬁﬁt 6890 gledeicthan tHRréns dTBE&RD| BhlYrok Bfens having a

canera 6. The CCD canera 6 is arranged such that it is
diametgrisoyn @beit 13gpmi tg jaheptlRenm; Grcamprats fmat@fe\sew vib g ffrorthabout 20.8

+ d id3.from , .
o B % SR nEf  les etor
view ¢saatieaat 2 Ismausich 3abolxd2 nhe TlﬁH’[SCBngﬁxeﬁi’kdrek&@s @& image of the
e B S it -
data o?@x'u%h@ﬂ vafieb Ql%tdehb‘@re& ro?:eg rFﬂ \ng ) t'h@‘#{\ﬁé%calnﬂggﬁ component

the entire opening, st a
12. openi ng, of the contact Iens container so that it

he | I d t he
00705 e FEES G S D S b O B9 AR RS

moveb €28 $ecORYPEHIRSH. WIoldhadht b e IGRSrdhh BHEEH S pos@iron(i@ﬂ}eggcond position
about 60% greater than the |ens dianmeter. Thus

can bg gihecterbly WQV‘@gdlil%ﬁf@t €holfingrthapmiaingr? imm tight adpoddr p:hBl by vibrating

the tr% B;‘ %QQ%&e%en{ otge g ?EV\%\%\{/ ﬁltaléxrpgerﬁf‘(f%:gﬁ?%e the f2rst image is

obtantéda]yeheecmra abOcuih bk4néwed aftbﬁth@@mrlﬂage i |o§{aﬂ1eg2b5\th@<\f&rhe?a The
at | eas such as about 22. M The caner a

mOVS@EPTledP%aw 1S Sfuﬁ'ﬂ thaﬁﬁ@éraa’fél rteh@%t@ﬁhfawel posiion itwab intvehen the first
imageC I @kAETH AV ARy, Avill %@ 5 Y iSh AR ;g:o%Itlon hel %fcx"tul Smovement has

descri bed herei'n. a or nuneri‘cal val'u e
caused &ei operaedienol tdise I}nbmieﬁs&hmg fiﬂﬁtl}:bsmo@f\wﬂhhespeﬂf&g @he contamer 2toa
naLysis. onponent. 12. 0070h‘Chce the first im has
seconflghition B dEetio YA By ThREsemepafibeh airateh gontact lens 1

with r‘sﬁfé& td the container 2 may be rotational movement, or translational movement, or

rotational and translational movement. The camera 6 then records a second image of the lens 1

and the container 2, which image is sent to the processing unit 7. The process for recording and
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noves to a second position. Mwvenent of the |ens from
the first position to the second position can be
we@tdoeassse2 by noving the tray 4 hol di ng t he cone@i/ns2008045038
nz&hﬂm@&%ﬁght circular path, by vibrating the tray, or by
anot her novenent of the tray. The tray can be noved
before the first inage is obtained by the canera, or
. | .
ans0E SR LT 0SSk a HAITRLRIGA rcorin
and ttanamyitdng tHedirstdmiage, tah dessaiied pasint i200thé trayyasd hendashBacdrtgner, is in
first imge was taken. However, while the tray 4 is in
the sarpe PRYRN Fo¥han thn first [eages; asdpkan, thsvame hEDhAght sayrse g and CCD
16 af QR RSr thERSt fent fn ' bl Ry by Wfiation i
mﬁnw??ﬁ respect to %E@ c6%%§5§§%Q§£§%p%hi@%%ﬁd%p%s&%%8%ngnm}m
the imageh thae spgotsul tdrdrh diféoertt aijmpmeat beTtpusedy &@he bEDdight keurce 5 and

hydr at contact Jens 1 with respect to the contaj ner
CODJHfH G S Bredecs oines g e ind BRI Siqnaty G perlommance of the
methB@venent, or rotational and translational novenent.

The canera 6 then records a second i mage of the lens 1
[007Hnd Dhitfereninitlamirettio modks cin henmge td eptisming thealesingl contrast. Thus, the
. rocessi unif 7. .Th rocess. for .recordi,ng. ..
first s 95 heehspiebeaheg e irshionior RBdE ad Bl ingion gogfdor
exampR®nOENtFARIST 18MikaRioh Ywhdi€in SABY@ASLEDEinRhO 8@ ark @lirned on (Fig. 3A).

recording and transmtting the first inmge, as

To crgats @n iepeanced Hisinrinating. sehestive SEDsariturmedoé ,féreexample all the perimeter
: A . . .
LeDERRBHAEL g S RRTE OISR TS 5L ARl o e e
in theeAREp@sittonais eaptted uhdér thdrénHahteslt illl@nditibBacaihd firdi@wo images have
second | ens. image, reducing ang variation in the
§

been rergEficd o RARINGEPY RGP TS Giithe ke hmegaiqrhissendbeasiipn.
. r N

oy R SRR PSRRI B Py i
the trpe At muse de ohtairee 21wt hight cifcdDr phthDrr bf eiteading the tray. An image of
e T g S S G P gk, SR5HSH e LS
are RPN EAndiRertsB&rldlifnake HOBE 1dnQh HRAE8EonA pobifish is subsequently captured

il lumnation node, for exanple conventiona
undet the gnfiasged dwmindionei n al | seven LEDs in the array are

urn on_ (Fi A).. To create an enhanced
00731} 0 Bt 0P akin U 1enl e B crprurpg prder he
conv& AR iBumidatibh 8reRRéN PrBE&Eed-drdscoftparddUIInadardf, theinthgBNbthe lens in
the center LED is turned on (Fig. 3B). Another inmage
the figf apchgecppehpositipnsisaptpredsindgyghe enhsncedsiligmination @raprgesssed and
conbh SRURCSERL LA 930 SRR i bl RER e s

[0073]he TRaflbwilyéscliptich iclaaathp oSk twhere thibuserBht ¢¥fthd Esitact lens 1
|l ens fromthe firs&ﬁﬁositlon to the second position
from ghe firglepasttionde g S55oeDy Fotatianaborly aflower . hsyavankan is equally

appl iﬁ%gat B tA€fas€ whireétht hQ)PE?%%trc{% WheBlonBAR] %n?'i iOotl kb @ral ghd

tray. An inmage o ens in the second position
translagorzhpt ur ed under conventional illum nation, wherein
ned on. _Anot her agggpd i ma

I e LEDs. are.tur : e of . .
1007fhe. TBRErF R R dE RGOt (P UAPRE: @ BUCROEATTIHE the first image.
such SARIMTRA! VHMIAT (ol fR1 BB BARCSTAhd bdridbk RAL bPihe edge of the digital contact

lens image. This is done using software attempting to define a radial dark-to-light transition.

The steepest point of the transition is defined as the edge. The transition can be determined by
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[0072] The images of the lens in the first and second
positi ons captured under the conventional illum nation
w@e@otsso2 pr ocessed and conpared. Simlarly, tPE/USRGEE15038

112896 pthepl €ns in the first and second positions captured
under the enhanced illum nation are processed and
conpared. In one exanple, only if both pairs of inages
calc@gtﬁgql%rr%?}c%lfeagﬁgrep elsgﬁ{\&l'egg ld%% seg Qs}%ggm&ho Q(Y Z’i}%eﬁg_g%lons of the

comarwleamﬂ vifentthedi¢fordnas txdeedisa ﬂretﬂd’té}fﬂlﬁé’tethfésh(slﬂ qhe sdgd @mhe lens
to the second is rotational only. Howeve

lmagie o he Aefineds Thgaumegicad yplups afhe di“é Seth éal‘e%réesmmirt@ thelrightness of
nsy l

v LR B O LAl SR OLRB0 or ts con

be artal}eedi by skeduringeneoor rdaxtea:orr@ptee penramgthhfwafyize shan gamngepixel intensity

such as nunerical va to find the edge.of the . .
or coBlgfyt 4% el Lt Images %@5@ legpesy h%sta?{ﬁﬂf o b itag elogten is used o
defm'e'megl%catm' Sizé §ndj§ﬁ§e HBinp %rﬁoﬁil%&&dﬁta{& B'PEHe@éhsthnter can be derived

define a radr al k-to-li1ght transition. The steepest
fromgbq:snt Tobé patameteragighe elbipsd @e dm‘X wenjera thet i eerdely the ridjer axis, the

ansi tion can he determnne 1128- 20- PCT- T .
minag 3R i R 8 Bred RSP T eP e AEAPRL AR ERe s reefplg s calcuttes
based 6h [HRSHAQE diadknisbfaly RASMageedi ons of the contact |ens,
and when the difference exceeds a predeterm ned
[0078kr edhopxampltie compartasiof thedmagnanal yregroneoneisel 2desy inelade a lens
mspetcp &n 1} Eglrggy 2&[ llbl‘gll ux%z?’y ?eh%asge% oq'%ayt %(%Wc'e &%%a& oFrg?;g)ﬁQﬁjxg to a digital

nes

image GRGR, 1exﬁsrbdn%t iAspeftedATheXiBMpY Ean éxagint Gk Hada ah& BSmparegasdata to
or data can be anal yzed by executing one or nore

predeigyyneckyalysdg detgaming athetsaihp imageddagehasiafiefick er is otherwise faulty
f | f
o | 052 SROLEA Bl RSSO nformasin
regartimgdbé raasortstfer the padsionifigil décistoraritheditape lmﬂudds&ohﬁgm'atlon files which
The coordi nat es of &pe | ens center can be derived fr

define jrgRISUTAHRN RAEIEFHETe ST BTAMME thy PApBRicR B eluste Bdhew! imitation.

threshfi8s Whi@Hr&lised!i @et@ﬁhlﬁé whtiher a 1dAS pidsBOKr fad Sispedfbh.t Jﬂﬁe inspection
axis angle, for exanple. As described above, the edge

hbralpfr@hflg@’atlsn Okels @Myatoetatrbréas e@le:otinat dre applipd tg thedingrecgorodlgorithm. The

[ 0075 r of the
rules; i (U BR AR & RUABERED e e URIGOE PR Program
Accori&PEChr SpbratbPERARY insp&tfioh |s$3§té}f1 YarlYer Rige l&?e%sxﬁﬂmﬂf mBBifying or
receive the data corresponding to a digital image of
recorppiging gessofiaiapgycal igibesedqranmaiers br ary can exami ne the
[007@2: 2 ;I%” %aﬁ‘\%ﬁﬁf‘%}%oﬁ{&%s%& %oi‘ngax%r %rgné U%e%e (Yc%trckja%?e itwgth the present

inverofonenm iseprh@idetl yising Ay ténv@ﬁﬁbrfaet)mgfhnﬁnmgsa{gfuagd and rules, as
deci sion for_the inspected | ens along with nore

undeggiqog in &jf 4rh Iaﬁqmb&ﬁ*m% 8 thergyenHign peyd Urf§d‘l“‘<?9 i Regctice, the
inspddfl alg{)rl{hﬂ{s aréj?&)? d ihhe o} er aMthb%‘H cific parameters and
conrtli g

uration |ch |ne con ura I on
algonthmanetdemsgy virg r\mémanqhdpamrigrfmm) d‘reapeitexf memayentlml sode parameters
Ilnlt reshol

may %E@Fn"}”ﬁ’é‘rﬁﬂ% H‘é‘rtedatoi ‘E‘ﬁ areg o gl?s‘”ﬁgef ?‘1" S¢ ﬁ%ﬂ%‘g%ﬂ‘?‘fia for

calculfifgirBRRESH RV ement of the lenses, criteria for rejecting missing lenses, criteria for
rejecting bad lens images, criteria for rejecting misshapen or misaligned images, and criteria for

rejecting lens edge defects.
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l'ibrary configuration files may contain the rul es that
are applied to the inspection algorithm The rules can
W buwg/1is86passed as paraneters to the software POI/US2009/045038
“2&?ﬁ§§y+ Lon of the program Accordingly, an operator of
e i nSpection systemcan alter the rules wthout
nndlfylng or reconp|I|ng t he softmare calling these

o078t P 8l it ubed PReLiie B ek T s etects and

the nbiguscsﬁﬂg%cﬂmuﬁem@ﬁ aptflf&éﬂ défekcfiéh mtrammgetmegmad can be defined
progranmm ng | anguage and rules, as understood in the

depepgling on thesgeneipieingeded fqyﬂerts h@smﬁm tlefﬁreabthmhplﬁs are used to detect
reduced ra e |n gor |

dlfferenfj %’I es 01‘I %fepcts %tlowev oy t € ﬁn%ehoﬁea ol? ﬁ"‘é‘ﬁ‘Spe Cpp?leggvg tge entire lens for

the d%ét&ﬂﬁf@f@eand dafego metsbmiwu %€ thersayvaviaey/ofwhé hmut In order to use the
departing fromthe spirit of the invention,

samegRreahrlt et Wi toEy haﬁléﬂrew@ is Zpreyivgdl @nhisrachiensd @dcqr%ful fefgetion of the
1]]unﬁr§z1‘%i%n %Euxfc@ find Jgﬁgzg oRwaRCliRS et BEa %o@ﬁﬂnatﬁg'gf Sl TR particular

cul’ating ational novengnt o nses,
thresbmlldtvahneauiedrfor i éspei@nnil gsitings tarisedetersiinddempariéadly, and optimized
rejecting bad | ens images, criteria for rejecting
to achieke %?pf@% legs PATSag Igrfadure s, and criteria for
ej e
[0073] ] o(rUItSE hé @ 1ﬁ @tl&fﬁl | Xeré Il-lﬁt?s e[%g?ltggo %@p&@fﬁlt%r@a esd-gg%ased on
dlffeteeV@| is cbﬁtaﬁemtwaef thetlansadge ariietha bacgdgbnmdn @ytmc%gmgundigonthm

ferent detecti o an t hr eshol
with G Bl B eratish S hoTre! Dbl S S Rng ey Sdvides
accutafiispe0aHe6T leffds wWilhf b @i diftdeReO Bl dhitradi INE®Er 6rds, the inspection
detect different types of defects. However, the sane

systefrh istiolsgs Yabigé éna&esap ploresensisive thaneopyentioral sysiems squiring high
contr%i»ﬂ%mgtgése {C%%Sgs gxt ae Celsf ‘rfie ?(r% erﬁ%jgxﬁ £ Sérﬂﬁ%t%% prgifldes for

rvatures ens.
accuitaft rSpph glof e Whks %@ em Ih&ﬁk@bﬁ,tmds poSsible el Hise@maiatk Bebween the inner
achi eved by careful selection of the illumn nation

edge apd, puter edeg b phq leas edgefregiem and therefpien is pssigle to map both the inner

d &oamy tfq bot h. The particul ar threshold val ues
an éﬂ% %%fit Pnspectlon al gorithnms can be determ ned

[0075€]r‘rp| fThe @fdcy:;m@ldn(ﬂuﬁhm rmedutes oaddiereniaestis radéxd disemmse around the
. ssage and failure rates. O 78], Using the e .
circurjergp 4t b %Jgﬁ&“ RIS ap pufeg e &%ﬁ?tmféh% %P"FP&b‘ef’gé"‘P‘%‘h due to the

shgh?ﬁlﬁgu *ﬂﬁﬁ@sdmcfﬁ‘e Ha Eé &f @féﬁ? Sah st ﬁﬁéﬁtexb&fg\é%ﬁﬁ of Pﬁ)fil@ﬁksshawn in
edge and the background. By providing an algorithm

FIG. diiAt Muwer efigkiphedaphbe ammdsl,n asumHarawamrent Thsedge profile is filtered to

s B OGBS A2 LB B, PSSR BHvescomons

that AANEE@Slthe irie 8dRGroMR! BRampRE of ASMERE bPBFfEXSTHBMaybé fillered
uses 12 bit images, is nore sensitive than

mClUd@)ﬁV@hWNﬁﬁfeCEﬁywé@S meagpIPETH @Ok gesulngtrem tiebrrﬁafg@sg to the lens
edge, a[nd(icm &,g\% %fe%*s sucmg ARtort hl? 01E tglg Gr‘mQ%eP r‘%%tﬂgnga }rgl%rthé meniscus of the

Or accura ens ‘edge.

liquid M whiidh thedﬁms i lodated P smbglﬁg bpm&l Sicdti nahxeb@emdmdsbd that the edge
the i nner edge and outer edge of the |ens e%ge re

on, I
P“’f”é“rﬂf thenlgpssagrtes repressniedyuansrisplyy erozrartpcaliyt Hn £ %ﬁg‘? edge profile is
graphically represented as an edge plot. The processor 7 also performs a thresholding operation

to select possible blemishes or other features on the contact lens 1, wherein the location of any

features in the image that are darker than a pre-specified darkness are recorded, such as based on
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and outer edges of the lens. [0079] The processing
unit further nmeasures or determ nes the radi al
wale@vasmse2 ar ound the circunference of the edgePErnus2009/045038
ol eat. an outer edge plot of the contact |ens, which,
1138%%12@1:?t he slight irregularities in the shape of a
| ens, can result in an outer edge plot or profile as
i . nr g r
rea SRR W o, VIR Bl) B SRR AN S e
and thepevitdrearal dhataeteeiskiys of possible bleatisHervgRatirestdi€stbredén the memory 8
| ens edge profile. Filtering renoves el enents that nay
of theypOCeISPr f-he true edge profile. Exanples of el ements or
00861 T e&hs ptalsidBhiCPtHeh PGSR d r i
[ 6eiffect s,p sucl r{?;‘%urregseu:}%rr%ﬁ% th%?iné@%g@%ﬁﬁnﬁé@ﬁcg% image as
descriteldrfosthe lfisgémbge. t e ddgnple dfehe lad is orgrdvd\we sedwe ot BIG. 4B,
uch. as distortion of the inmage resulting fromthe . )
wgetﬁ%w% Papitippar Priyqreﬂsa%rwlmsgw FgenER By §hq Breabedding operation.
If thedrd'&rel @B 4181c BRIrhiSHes ifdicR@E b thklirGaRd RE&oHE %5%%%9:1 tHaakns 1 is
the edge profile of the | ens can be represented
passeduitthersadre possiblgblaplinheaideytifiddorRhGfirst And t¢vene dgages then a further

rofile s gr ical.ly repr nf ed as .an edge pl ot.
a3 e bSof Aok s dashebinTanet dPERHGT dPnd Bhairs Bhihe
contdifer 28in@ Ghe QLS BDk & [HusiHl $619Ber@ ko B Aeposs AL BIERAKhENfJuR® and nearly
contact lens 1, wherein the |ocation of any features )
all ofjthe tengesjipspgeted Wall uadesgelteertharaaalysisplee Bisiber 4riabygis is described
belowdar kness are recorded, such as based on1128-20- PCT- TD
predeterm ne threshold values for pixel intensity.
[008 Hot h Onh@casidrethe ed@tactpbmtl @by b&imh @aricA®ith lagpsicand thd@vity of the
position and characterjstics of possible blem shes or

containes £y, FOE Pl tagiosion of the eoniggidans edgqmay Rentpt gwgiasyof the
sdenfall (1R il 07 cRUBE TR Pyt f o DR MBLH A B LR 5D Where the
lightfo-dak transigen isTive detdged.plfahis df the hase| mresthér ths fire oosdtedd images, the
as own in.FIG 4B, together with the posjtion of any.
Pmceﬁ%%r?i]‘ﬁP@e%Thé%ﬁ%‘géﬁ%ééSeg)z?ﬂWlﬁnéaa’%?ﬂ # FIUNPATISER REiMgrm e first and
secorfR®g@big). |f there are no possible blemn shes
i ndicated on the first and second i nages, then the
[0083]ens Alteinatipel s gtbel cortict idnscan be eiprpseedifehdleasisshesntact with the
ti.denti.{ie 0 the f}i]r t . and gecond ingﬂesth n.a ¢ .
CONAUT ey “artal {‘;‘s e EiGE ERIHPRPINES SRHESFMRC JR g Qugutacturing
line, e cbAdaln@fleanl e RAREdiiroudH ehe ifsgebBo@htidrPar@fthd REs can be
. container 2 and the liquid 3, it is unusual for there
reinspegtadeasdespydlps isrean. b Weheh ghens is raimreciedifandaingyn apntagsfwith the
Se$. I.nS Yo IR r. he further . .
contalgi e A el FEFCRED Mo BRS QS o b s aing e toms im e
contafr208ddh thi theeas isatt ime@neeniviaththd gdsvall danghie teihspection. For
contact with a portjon of the cavity of the container
example, thgcoptanienmay by agitried agRinio AGEIPE BieRwTALe| LR SOTEY dendipm the
idewafMNRCtheRHRdpeQbrthethb® caH BLENREkmed SRR
Tl cavity. eﬁ’]i S y rnes%tlt n an eél)ge p?%(?@%h%ta llé#gﬁugége lens
ultimatelyappmaine seick hethieisgletvatl othel dank cam bevsjjdciedn is not
[00833 :E gﬁg?s:.j ﬁégafé]gté@t %\glwsantorll(teerce 2«? }’)lolt of ae tlytplrlzg{ cotn?a%t Ielng 1Snt a 8l[st and

second position respectively. As described herein, an inner edge plot may be represented

similarly to that shown in FIGs. 4A and 4B. As described above, even though a contact lens may

be free of gross defects, it is sufficiently rotationally asymmetric that a plot made of the outer
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processor 7 ignores this part of the edge plot when
maki ng a conpari son between the first and second edge
Web@vs4s8pD082] Al ternatively, the contact |ensPCHIS19E9/045038
1128 b8bfspscted if the Tens is in contact with the
container cavity sidewall during the first inspection
process. For exanple, in a manufacturing Ilne t he

ed ge%‘? Mqu%eeﬂ ngﬁé%ﬁg ?ﬁ) ge%%o(ver%héwg eIHE Rysg&e% I;']o atecgl & 51?5 cen moved.

ns can rei nspec ,
FIG. Iilésr@mrhe udliestoad kebsan &dgegil et Q@bﬁtdctfl@lﬁs ineifig po@mon and FIG. 4B
contact with the container cavity sidewall, inspection

can headnHefg@opdy be %P%féﬂ%f of theragtact lspt ek Fi¢y 4Ahie a differeninrotated) second
t ,

e I THEG e T

proc&ﬁwﬁp‘{vben drhtyzognha Bd@roflmpnhet lags toat}edadgg datn of the digital contact lens

rate th tac Iensfromt
imagg i T S PRI R et 87 B HReRsafosa and the Y axis a
radiaP@lehaFéiRsht aFhél KS£id RRYs %Qﬁ@ﬂégreés ar&ﬁﬁ th@&?nté@t iéngﬁﬁ@ l:é(rrespondmg
remai ns stuck to the sidewal |l | ens can
to thg @ }i%@%menfi@owhe +3|6@siegr¢ﬂmndla4&s§hownam theutl e&traedg kens shown in
ens in a fi

ric. 8 sBer i o bEEMGERD TR Ui ool oMo RGTC. o which i

an ex@d@& gl aO:ionﬂﬁVleb@ed RMeBARARA) gédrbd Metidiah @nd fh@t%ﬁﬁgi@@ meridian, the
in FIGs. 4A and 4B. As descri bed above, even though

edge @m{tlg@tlrrpgﬂgr q@yh%bnq?ar &ghaifdxs@q:n@g gar@s@f(egt i Is nat ekartly the same) from
t th
the O 3peh eE e §63 s 2B T s T B B Tz

FIG. Poths dieedroudinidiftancel (ssviigsthbagowrdal Risatle gRraRsi alld@svhich is similar

ved.., FI G 4A can be understood to be an edge
to thep?ea{g oBrersecisibialare ferd degres aridign PoEPWN I F G fdeing a radial

I n

dlstaﬁcg r(})i @go& EZ% %%?%e?% ﬁggl %ﬂy el ngﬁltt 8? rggttthg tlcg{ egg Llhlﬁléf 9N 3%hear radial

dlstarp“gémq\am'by Ftos 9b)4lﬁls a}m'jsnzilﬁear‘ehgar wpluhoaklmllar to the valley observed just
sentatl n t he wi ||l be nmade by

t
after [AE e s meridjgite hnuryeF k&% a&ﬂ‘éé‘ fs@labdlatsm%tabwgr@@ 9 pixels.
[0084r t Meﬁ daeledaird Abotd) thedirSies & 7%@&@%&1!3@&%5%@{9 ishBs on the
a first and second position. The X axis is an angul ar
lens Initzheging wenfurtherdanebysis wf ghe isnsal rﬁhh falst stepasuio erventorrdline the outer

r [ees . t act l.ens
edgegof?ggﬁ%%agcmg &Bﬁh tlaeﬁr qld?ﬁﬁ%ﬁi}Fﬁgmgéﬁmigongﬂw
anguldlezgﬁeef ﬂ’léptcﬁil@ﬁhov&ﬁm&hGMA fnd I8 id thédstkedatherBy bBfAting the angular

own |n FIG 8 where neridians are illustrated in f%
rota“%afr Be lsns cpaaseinds Thogext step of theragalybin isdeserilged wibh tigaidgo FIGs. 5A
and 58N exanpl e of a contact |ens edge between the 0 degree

neridian and the 90 degree neridian, the edge profile
[0085]s i F]ngﬁAand aBdhdivenlexample of alth m{agds Bkaneethé @ain€S 6 in the
is.not exactly the sane) fromthe 0 degree

stuaripgrplisnghe 465 § e e G OUTUER nEIG, T edhoVEghe eimpies copiored by the
CCD Bgh&th 684 v Ier‘? i} ﬁgsﬁrﬁ(ﬂ)@ﬁtlbﬁ‘ réﬂt&e tJ the %ﬂtalﬁe? Qaﬁsl§a§’i§ Hhows the

di stance (shown by the arrow 9a reate
secong arlnage czmtur@chby theTQW cametad dfhike ]@ealk 1mthssecmd plokisibn relative to the

RN SR A L
distinGish fe@fdrés, of dhte ROl dH thE4d &S 32 brant RAS 1848 %s hdidluFacd. ThD&ige of the

l'i near radi al
lens is shown by the approximately circular line 32 with the surface of the lens 31 inside this

line. Among the features distinguished by the processor 7 as being over the threshold darkness
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di stance (shown by arrow 9b) has the snall est val ue,
which is simlar to the valley observed just after the
w@2aeqes8e2 meri di an as shown in FIG 4A (havi ngPer/Dsaboab45038
”?8g&§éﬁ§ge of about 320.9 pixels. [0084] When, as
““descri bed above, the processor 7 has identified
possi bl e bl em shes on the Iens 1, it begins the
S f ste
are tl@%é%@cg fe%e r §3S %rﬁle U rproc&z&sor [ZI E()(rgs t:hﬁ cltazfr xp AAFTISHGS OP de marks 33
and 3Bduch kiait & cah Gj&ﬁf)&hé @turiaf intbbeh the fisst ind kdtosd frﬁ‘zfées sublRas by changes
transl ation along the angul ar axis of the profile
in pixg] aRiAnSty vielues forgxagpde. 4485 menijened @beve, beqassecthy processor has
ens er
asce@ﬁé@fntg%(t%}ggx{eg?e r%?&g ﬁ?erserqtoq'\!‘rélrt thg lalnrgsh e(£ (garri( eg% tfé&rf: glgg?%g that there

are pbsyitiié Bemishds, ahél fubBer 5&@;&5@ ofﬁhéisnag%é\o@mels 5B show an

ang]e of the i mages taken the camera 6 in th
[003@')( t uat'f BFPSRAER 71¢ﬁléul|a@ﬁ éhelromen Qéiths lensy) asrdeseribept |a®ve5AFhe
proc@A Pl e e e BPAP oEH IS e B iy SCRCET B frsPlmage and the
secombmt@e nespe@ivei. &dcﬁﬁoxﬁihp\ﬁﬁ alidrBatbe00 ﬂda pﬁm@a o@ &Iﬂrﬂﬁrﬁg may be
CCD canera 6 of the lens_1 in the second

Ca‘cug%éff i Gtesiap gpordiates. (e PEASATSST halso san detersping phpiber the radial
positRNDf ehe pdientRAl QGESS BF mArkR %Bfaﬁﬁ Rg i Shk Eérﬁé PALE D after ﬁ)tatxon The

operation to distinguish features of Interest on
precigigy é”@Za ¢hn bérpredetarminediradd stigabhey atues forf @tagoriZing tedgeential defects

o e SR R B0 T FRBL LAY Ry com e e
positlonnich Agenig pirelsf £a0yiass, & B0 pR@Mi $h¢ﬂp By, ihhe like. The threshold
processor 7 as being over the threshold

can ba drhessts1 Jecapaocop-upderstoed s theenesadutgm dapdearfemstiBg of these

value rmat%éa fr-ggtg«gp gpex%%os uz%rﬁéan?'{ss& o{ hg 5$]tgar a fitﬁ? %Fnﬁ H éand (t)he marks 33

and Bmas tmn lnmdbotﬂ”thé hetatidnabino adtflers ©€ g derisNBig @5 safiléCh tidd oPYhe marks 33
ges in pixel intensity values, for exanple. As

ch
and %%PF%%@S AFoxAEY hb@& bepiesrat pp Heccostset Ileas 1 dsdbrif shermetational
movenit@t of fAE 'frﬁarl?sr@ d r @ P& the Qi\érﬁgctth%}ll% it Bl Shel %arlf)ﬁ are not on the
dar kness, there |cat|n eré are poss
lens il rnd hesgreStehEelﬂler min dre canmmes Ror of tht hiquidriadashie eﬁlbbﬁlment, the
e Q38R BT STH" v B ek o SRRy e B 1. T s
a V&Hﬁ@%%l’&%‘é@é’ ahB SR Yedts 1‘&9,92[5(5 5595w o or'a L8 ?mfzﬁ K80 3onigRd.
34 in the first "i mage and the secon
[0087 e s plicthi yasieyhepeidie mhipimaurh yngﬂarahtfersriatas ‘deﬂcylbed fit®ve, the minimum

f .th e Cart.e
oradBESH B 8Bl 0 S K BB o R Sl 5L s e
that nwh pbhaele tdWistirddishIbeRReh bi@Msis thdl faROHBMd Rth BRI @RSt lens 1 and
marks 33 and 34 is the sane before and after

those ﬂeﬁt aeveoret Therefaredf diesAeeplpt odicates that B Cpn@dfelteesrlmsmedmoved
Ll
more gﬂxﬂ eSi ;t'lléé (g)ls?llt é }/ezlg lf?%stgercte(aqa ?lgiorﬁ eln?fcg)\t/ éﬂ%ﬁ ran n §a‘?’ﬁ‘gﬂ at least two

imagealaoaitakén fgajni fOGICSmpﬁhﬁhI isgres&iuea&bbw fr olm the fl rst
I Xel s,

IOOSSE e{“stgg 'Cigeg&}ﬁu @%féﬂr ed&f‘nalO% ‘PféhF ?q@é 1 ln¢1@atwhétsth@leas bagyopsed an
angle &f @ (Qh?éﬁ lii$ thid éasg 56| SPhdfiak 3 fq{a? ﬁcggtgd thah aBElS of a, being 14°. This

resol ution can be a fraction
amount of rotation is deemed to be insignificant, and is significantly less than an angle of 8+1°

(i.e. 56°£1°). This indicates that the mark 33 is either in the liquid 3 or the container 2 and is not
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values, that is a fraction of a pixel. A conparison of
the rotation of the lens 1 and the marks 33 and 34 is
W(b hlmnllmdza If the rotational novenment of the PENFSHO9/645038
same as that of the marks 33 and 34, those marks
”Sé?ECQEPy likely to be present on the contact lens 1
itself. If the rotational npvenent of the marks is
different to that of the contact |lens 1, then those
a bleppishqaresenbom e contagHeny bnlowess marksi has sotpied g apgle of 56°, that is
thhfr‘ln_bggfn 08¢ é-tiehd: wglt"aéx{ae iS5 t}%r%re R ha{nﬂg n?ctv%d ‘\JI{IJI t;\me%s 1. This
enbodi rent, t erence I'n angu

indichtes that theriark @4hea brkash predent on b cpafatt lehs T hel tlh@ Bﬁmta¢t3ens 1 should
1. This is a variable paraneter and may be as little
be rejgsted. 5 or | ower or as much as 5 or hi gher. [0087] In

ooshe $35E 55655 D, SR CTAM SOV kel e 5 0 .

howdveni thistsétuaterthe kees i1 deds npomlctmde anpbidnsgeanthgieas l‘i iaCludes a lens
is 5 This en s t hat IS p033|ble to di stinguish
surfapS e SHEE 3k “Pa (NSO ISEFTPE RO eDReaMREABRTe 1 2 possible

blemlisﬁrlﬁdléat@d‘g tHadaS Kk UBAhe gﬂ%@ssﬂpﬁses TResfdUage ftoi (r)r% fig lé?\qgeﬁge 42 to

p ot 1 ndi Cat es that the contact lens has™n
workmpit éhetratiosal inheveoent facdhe legnd’ ds ¢ Swlslulln}retd:tse:dset 4] 4t3h)e The processor

atso EPRTRER b FrgliThl Top CogHBAIBE e MSEar ibtios oy deng 15°,
mgmfx@@@@]]e%@héﬂ §nc9@e?ﬁm § h@t Wiehif 'Ep+@d€iee R5QY °)OfThteh§or|§et'ﬂ§s ifdicates

indi cates that the |l ens has rotated an angl e
that t(lv\madhlsm@t oinits conget lews baind thtlenntiskodad bh asceptetIat ed by

n a e of 4. This rot
000 255 58P T R i S Rl errence o
FIGst Hann@BBaa@l FIGRS 64 land bB&re f&formed Bh $he MG RbESatd Hdfacted from each
the mark 33 is either in the liquid 3 or the contai ner

lens imaga de-gs thestaterba-cpperondsT the @igétﬁi repreprresismof Ghe leh®. The

proce%?nﬂg gﬁ ?%1&?1% b§ co %ﬁ%ﬁ%lﬁg%; hg&er%tg{xﬂ)g%?rggnsag%rcglnary skill in
the atthEoeéantld, akeenasigeanipeganby GQteWhIan bied logREnventidhdl 2dge

i.ndi cates that the nmark 34 is_a blem sh %resent on the
detectigh oS Bpidhemaich 4 iR KMET VSR Boheblenordfifiecatizston. as understood by

person€bE&idGHry SIGRGPhe athl"hegﬁ%eg&%ﬁgﬁ %ﬁ”@ﬁe@a@ k\@?ééemntl\?\géfg?!lre for

I mges as that describe
compufers. hEJSnmlt&m‘tsuﬁa'ble hachieasisibn idags pmésslrfg(sbﬂdiareamyful in the present

e L ETBREE S0 i LS ek ARG i o
from IDRCIARIS @Cirﬁﬁﬁ)e of SommdASkiBh BIY &Hvede FBRH S’ﬂlﬁﬂ/ﬂﬁy IMIZKQ}ING GmbH

mark 43, the processor uses the outer edge plot of
(Germamyd. edge 42 to mork out the rotational novenent of

he
100917 ERES her3 ton MTHSR L Dot Rt ek Ao i capable of
inspet g dMRFde iabendi RAsdsRirhdltanesdBe Tie fHsteRBs Afaded in the same way as
nificantly less than f and certainly not wthin fl

deSCf(heg dor the fiiyst empediatest ef, the Hiventiondus a\tlélsa mlhaﬂlt)t ﬁéem&lcamras and
light Qb cQy gnfe[dgg 3&?& e tbgé?ﬁer A @ﬂxgﬂ lEy atchle{]sets %(f are mt%:ontamers

accepte an” be erst
contapriocBqdésn das partibeldr al@wetharecire B2 L@tsé’saﬂﬁhd cbfitatiglbm¥ee A @rranged

to . . . .
on a tray 62 in an 8X4 layout. There is a plurality of light sources (not shown) located under the
contact lenses 61. The system further includes a plurality of CCD cameras 63 located above the

contact lenses 61 such that they may take an image of the said lenses. In this particular case,
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FI Gs. 5A and 5B, and FIGs. 6A and 6B are perfornmed on
the nunerical data extracted from each | ens inmge
W@ 200g/14886he data that corresponds to the digit BET/US2009/045038
1m&%&9&?%§ntat'on of the lens). The processing can be
one by conventional techniques, as understood by
persons of ordinary Skl|| in the art. For exanple, the
ernln
there 0 0 SRS RGP B R Rl A 26 B st renses 61, The
systenefilsnperf@msyld ml)alsSQbﬁé 16 iehéegras aésceib&f SHRBYbrod diffle IdS. Then the
under stood by persons of ordinary skill in the art.
systefhis SEraggadeweh giat ﬁlaaerrﬁlwsqw‘éh%we@wns @ fenpestip takep afmtée movement
t f chi, ne,.v
of tht %ﬁ 9 g?églctgétzth%s%ﬁg{l?% %Pgle u&%e 13 d thh € P uréxlété/ nq[sf cSMeras 63. The
systeﬁ’ei's hﬁdﬁgddrmblu dﬁt ttalpequessied dpparsus 6%(1%&& I3 daW@iofe information
GErnanyi Sapera software fronlDALSA Canada) ,
regaférngc&*#ﬁ% At D 91 ismlimioh kenseshaxe Peerf e saicSTRNER Ihomepassed. The lenses
ﬁﬂ@ ] n e
that s?gé{ﬁg%g%jr thé @ggeé r%h{ rll?é%;e % QQ }Qﬁg{?#e a}§ %tFE ) t?xg Sd'of the
umpmmempﬁtmmg a Iarge nunber of Ienses S|nultaneously

he ste s arranged_in the same way as_ descri bed
lo0sfig; s B0 e GOGHBO 6 RIS Brinb epeation of one lens in

ordefb Uﬁ&édsb Yhelcchi@PP 68the SRR Afie Mk %dngé?% and iy ?ﬁﬁatlon source is used to
arranged to operate together. A plurality of contact
take ¢aghoé thegvoamegésrtaloenifainadens. dbistedinminates dnyqlifferendes thaniweuld result

32 | Th
o B A b RSB MRE ronsh

same iN@hmatidn Solrbddadl VetubePlo dbtfR thexRWir&L SNt dl%*é&\?@ )llummatlon effects
| ocated under the contact |enses 61. The system

can b greakrslrbyi selectivds twiniplonanil off speciiCDEDane thesarg§ of bERxse for
examgpeogl%ma'ﬁheed o%?%gc can k) Shg%vsegsby H%%%?w%@?%e&%{}%m%g% gfeﬂiﬁ)s which are
on durmgem]eilﬁ:ﬁrrc&ﬁ)ﬂl%@'ﬂai@;ri rhédeeconipiretio AR @sioh &Nl l¥mfratién mode.

shown) 63 assocjated with 16 of the contact |enses 61.
Changing t%%lffé‘?ﬁfqu FEDsgbatge Wyminasedhgaal pyayide afliffenent ilimination area
betwée%rlﬁ@tiv@ﬁog&s Ghla %ﬂoﬁ qg¥?>0£§51e % éxjoo e%hé c%ﬂ?tepﬂ“ﬁﬂnsglon areas

system1s arranged suc hat an 0 e
whilereamiaminga $inilae ns absiantiilbkdmilaf ﬂllemlﬁden lifreesi N Fobéxantite, the

62 such thatkg ose | enses becone associated with

amO“Ph‘éy MFRGPTOYifed o EEHE Fasbealiustebsashattaedight mtendyguavided in an
enhar®d§ lﬂ drhdbheidBol RERRTINY tf@ﬁ%[ %&ﬁlt? th ?{641 a%lﬁxﬁ\matmn mode.
ng t he p

can store information regar ura
As de@tﬂb@éﬁ@ﬁ@n Hesseutyemtrran bp epplexd taeachibiElR whea vl spasideiDs are
enses .t hat have b ass d an t he nses that
it BB ap Bie 85 & CBisRF SiPE B the e LR Bifen ard ome LED i
illuminatede CdwdW el §tQS B6Sessdn@ @B At th® siinSédmdra AndBEH 8burkO afelBed to take
first enbodinent relating to the inspection of one
the fipsgard secpndoimgpges.+ b mandeseare effWeena@chava@wr@tfcamea syetigeg with the
lens ih Q%r&iﬂ@w‘éﬁ?ﬁ? ? é@t&a% c!ulr}g@ggs%tc{ egn outrh% er{sl‘cixéﬁéeecom pgsmon and the

moveeiehm)ﬂ’thé BB beryvedh ﬂfe&i’r@t%ﬁ%e&dhatpomdh deihg Sufficienntol di&ate the relative
tol erances of the camera and il|um nation sources
moveglgps,wﬁa r@@@qﬂé%ﬂmeé:@p@meph@[ﬁwghe lepesuch that two images may be compared.

[0093] As an example, an automated lens inspection system in accordance with the present

disclosure can be described as follows.
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same illum nation source can be used to obtain the
desired contrast, different illumnation effects can
wheooeneysed by sel ectively turning on and of f BEEUR00%045038
112856614 the array of LEDs. For exanple, enhanced
contrast can be achi eved by providing different
nunbers of LEDs which are on during an enhanced
[009111 l uﬁh%g%ﬁ%ﬁ u’r;rrcg%%s %oaqnprgﬁtycte égop Bﬁéq ?orbﬁcﬁésw}}lﬂla%an be either
custci enatlb briobtaiat pulsl Ry ﬁbm\ﬁodﬁ)aﬁ;eﬁl OheLEDtidht kéurbeidtpréMided per lens
area between the two nodes. In addition, it is
or pep denscppiginepsayhalthers iy enetforrercomielationy i piatalirofgoligmation lenses,
! { I
s RO TR AR R8s, BB Bhe i U PR LB oy By B one
collimatiorelens peioy ladeddd hbovekine [EInliple sadjcus P\adaxsmplehﬁtcolhhﬁtlon enses

et s B Se e entenced o T ) .
plurafi@nyedi kit D barhétad RBEH KNhEBEG s&&lﬂ@sﬁghp@ﬂné?g Fi8h Basler

| éss cuUrrent can be applied to each LEDwhen all seven
(GentDs? e @obitipugd tnat@dvedtglﬂpaatsenilgttbrougietl‘aml!matwh lenses o the LED

light LT bR sirhfia e tranected BY § et adikingtiocmnetigg taingle computer o

a pluﬁaaﬁ?oﬁ@ﬁgi WerdNWyhit AR 8 SMrELarabonriéeRd td 8 nb@ek 58 ch which connects
first and second imges. It nay be nore efficient to

to 4 Pfayervers tyhergin émﬁra/ea@@@mdaédfm%cmas dlite compaters can be

comfidrStr@RS) b BOLANG, 2TRECQN CARELA ARG AL LRI these

compugits mag begedviddiewih oibbr @ntle@RHANGhtPRPUL airﬂﬂ:labﬁitﬂ;&xt devices, such as
sufficient tQ create the relative novenent with

keyboards, grife. dgtadiplaisntush de MORBPTE PRV OIS Wikches. S1pdRms.rasd power

supplidd0 THIRGSTenfBH ti?ee RIPALAS co[:Plgg Tgefir @n é&%hﬁ@qaﬁ&chmque&
automated lens in pectlon Sys accor ance w

The plmaliprdddilds @imshelsebum‘elﬁamndde)rd&ﬂmﬁ toaghtiatze illumination for a desired
foll ows. 1128-20- PCT-TD [ 0094] The system i ncl udes a

COmﬁﬁturallty (e.g., 8) of LED |ight sources which can be

009331 t hehcHaighe@m FF@%% Ab1eGBE #HalGsh PRI b posfifoR T the ¢ FIG. 7

[ %onpan?es Cng 3 |§ht ngrce I's pr S Og pef F%(&m )

Each @ﬁmg@rl in¢ludes 0@9 oF alonédats oommanlcmhcm poriss Stah@a Etliepned perts which are

at.i.on, P ity of i mation, [enses, s

configed & AEF imAbeBlot Borny A SR ept PPl Ameire Wreerample of an

Etherh&il2atd @fatul $©tHeGR&entWyb@mRMecl 6k M BEARNEhEMS: R, Rhich is standard
| ocat ed above one LED |ight source. An exanple of

on sexespl Gomipersially arailable seprers. sugh aseliensentEash of dimcomputers may also

inc u%gh%ﬂ%ﬁné‘%ﬂuﬁ%t 1?(5 <§/e{ {i) ?{%Egc'g#g%t%la nér?ré%nagpedgg]lc zggntm ler to

help ¢dneroBmouémae Al #dQedségrolapiaas hefdamtraBasd & cdntl RNYhge capture of
are positioned to receive |ight passing through the
the lepggs | nati on | enses fromthe LED |ight sources. Each

[0096] areing; g!h?m% OOMESHeE FroRiied g%éP%’?h%blfg%&% Jl‘ oF th%%'%i? g}gﬂltoslaurces. The

fo a sithgl® conputer or _
contrdlypayclad providled aimemasumabde monfueetsach hfoaraUﬂBtlmﬁkceS WWHedighting

ich conn PC servers wherei n_each server
conr i GBS AT i aeE v ot B SBFPle o heda Bt source) to
illumPAFYALRT orP£AMB1ed cOfreYF Iﬂ‘ﬁié’i‘%lt@ﬂ&’s L-lﬂ']? S6&pGRMINE BiRe@S obtain
addi tional conputers attached to these
images continuously at a pre-determined rate, such as about 17 frames/second. When a lens is in

position for inspection, a trigger is activated by the program logic controller in the computer to
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conmputers may be provided with other conventional data
i nput and data out put devices, such as keyboards,
wor@e/148862 a di spl ays, such as nonitors, networRCT/US2009/045038
1128_§%IP&FIF§S modens, and power supplies. The el ements of
e system can be coupl ed toget her using conventi onal
techni ques. The plurality of LEDs can be sel ectively

f . apt '
oo B4 REL 0180l o 0B} LTl " o ebefs g o
1024f01 0 8indkelz amtp4096ezré eRselposi tion in the tray (see FIG

%ﬁ)mff ach canera includes one or nore data
[009 e &3 iiHplagRskansa castierihaisarmene ﬁ@ttrqofdptcgusemiaaﬁn af e contact

1 v nd.to contrQ
ens glg[?% Il:%{g%é&g r&%oﬁt@ﬁ%}s %‘Hqu%%,r g%%( %Ov? 1 % a C"éf'ﬁé arcq fabout 20 mm
to aboarr ¥ meehdius l@g ! Aivup2e s tadsyss.t ’Qh@mbﬂ@hﬂd@&n bé&performed manually or

abi t her net ort whi ch is standard on sever al
‘hm‘%b?i‘ﬂ‘é’i"a 5 MGy 4 oaking devies; &heh asq ipring doaded! fockimg\pis gan lock the
I i gital
tray 1%?681{19& SB%%{E@%& Eﬁergﬁy hg_ylt' ﬁlggbrg gsncﬁgn 1&e ‘to a

[009%) ogrzaalrmﬁﬁlbﬂ @sing g]ls: sysoamb caf doemmﬁeh&;lnps(:@ﬁﬁﬂh@l y b0)\Geb&Mist entirely of
e to the cameras and to cont r ol

the ]l 56 B GFiF ol e tefucihal Boser | F‘PW%@‘“g containers

there6@ fn@béeﬁf)taﬁbﬂ\éf ﬂﬁ%oﬁ(a@ﬂ@ﬁs’éﬁﬁﬂh@ cGﬂQi%Ex‘%l (19 ﬁStt]f?e fir5tnd second
I i ght sources. The control may be provid

images et ogis | hwdiatadegontacelens afcin intsrvaholUdBui meeaetca'cidaetv'vrm the first and

scold L% ABbERbURG PSR phSeBR AR SBEER eionsovare
(iv) clalchldim thaeegder5 ks @Bingd t}%es‘olftﬁ%@b dderiiatheRdint MEperform a cross-
controller's LED outputs. The caneras obtain i mages

correfaginp PRSER e edee arqifleokibe érsiimage ftndttbe edgeqiofals ofBwusecond image
to findl thd fePlIRE ! andlE OF grovmglﬂ §'1)I C ?%erjt e d)OB 185 :%)ealg ?egbvgsrﬁo polar

|nspect|on a trigger i i vat €
coordimgésc (\d0 ffset th‘epolamdohﬁnﬁw@}wﬁrrelh@ﬂe]ﬁ&ie?@uﬁﬁﬁ st&p @0:aldd (vii)
d store the | ens inage data in the conputer nenor
Searc?ﬁ arfé%d%fe‘ftés&ad?n%f%ﬁ isidppested, thedensps sed¢ciedafithe
potenﬁ@lg&f&rt %/delt&)'fﬁrlle?i tob?G9R Ziltlfzaethg 'ié?ﬁé id ﬁas?édaaq‘ﬁqu%r%m ssed.
carrier that can nove the tray to cause rotat i
[009% he bBoerderco db@nsdlffarehhmamﬁc&ﬁ&ctsl sainls ac povkats € irompheely cured
crr1 % ) ve throu aC|tr glar arc of about 20 mMm
polynyetizablg matefpl. F%‘Eﬁe&@‘%@%m 4O BeRCoMPrisgrinagiRg &y contag lens in a
first pHONIBABAA séBAd PEsiREH fiRfeFBHfRER UAlnhiKatin hBIRURR example conventional
aut omat ed neans. A | ocking device, such as a spring
illumingderaend enbirnged ibimingten.| ock t he tray in position under

too1dg_SREERE (S orl €3S e RVl e PP Grigmed ©
downﬂﬁeﬁaﬁﬂﬁmaésh?ﬁg@faﬂoﬂ fwhethe Sént@iRkd daflb¥ sefled, REcH Al HeAWEMGIly or heat
(i) nove the tra With the

s.in this order:
Sea]e(f:‘éfﬁg adeil peniginingrsealing Membes fpmsantacs lenh gh%@frpapkﬁ iifriie eentainer
contafngtaﬁ“abé%ﬂtagfe lEltnEe Qisafin §| ﬁl‘g%gﬁtain% L8 £Q ét%f)lgef%psés {dn' e sterilized

capture first an secon I mages one
(e.g. teomraﬁy steghigedif suah a$ by emahvmg oﬁ&%ur@ﬁ@g&ﬁﬁ@ﬁﬂhaﬁon ata
n the first an
subsequen¥vFens manufacturmg station. In some situations, UV radiation may be used to sterilize
the lenses in the containers, but the UV radiation is typically provided before the container is

sealed.

30



second images; (iii) inspect both imges for potenti al

| ens defects using |l ens inspection software; (ivV)
w@a0000ksy62 t he edge profiles using the softwarBCT/US2009/045038

deseri-hed herein; (v) performa crosscorrelation
Uzggéeetﬁgv\}reg)? the edge profile of the first imge and the

edge profile of the second inage to find the relative

00 2! 0 2 NATE, 4 TSP EEA SRl

reinsPAELIi NG B8 nityhddd Aedcpibed h¥8in2Aedrnk QHRfdrd &P RPiolMlodge the lens
and (vii) search for matched pairs of defects. |If a

from tg\sidepes] bare prfommeade df eeidefets atealvtecied in djegeinepkctadflenses they can
«< RO Lal. def 4.5 determ.ned . to be an artifact, the

pass F’e%g Blgésk% ggglggg{aeﬁg%?tﬁop CHEr dﬁsrcgg‘é‘ggbeoa € [0099] In order

[00102] dét edditich, ifiepresnt tgpRas odn ideTLeE §t8psSiGg@sing CK L Sne more

. of inconpletely cured polynerizable material, the

imagg gh{he esqtteh e adtal 9fiihien 6F mosmisragerof tha dinaep hefing inspected. to help
duQOM RSt 8RS d L. 5 ey econd position

et underg%llplflf ereeérif{aa ?'Iu{ ﬁ%ﬁlﬁ%??%&#}d&fgg]ggé}%f) g’r exanpl e

[001@&dnv &Yitileghapresért imvienddn bas lead deselibecadl illldttaddaith &ference to

.4@019@] After .t h,tf I mges, are acquired, the tray with
Partiqui{emEeAtasTTe sy illi be apBtreitedd yahersaf ordimanshoilide dasarhigat the
invertfoR 148 it BIEmbA\EAifRALRL 1Rk of | i i
mvie her met | cI:aI Iy or!%ﬁelat sea ecfovm%gge‘%@%@g%tﬁsﬁg%ﬁih%gem’ Certain
variagersl arqdesesbdsbabolve and unthac tarlaginss dot idsdceibedByg May of Exdnfjge below.
[ ) [ le | ., Aft l'i ng,
001 B O S P ST Sl e a8 i et B movemens
of theSleRd frbinZRelfiks p&sitior RFtH HRbAY p&itedr ik kdt8GBnal SHERe AR, AY lens may
aut ocl aving or exposure to ganmma radiation at a
experigise bethaptatipea) andrirand aional magenenabetyieen the fegimesition and second
..Sit ' , | ati . sed to.sterilize the -
posxtli?bg.n gllgsté bgﬂlﬁ tr?]tet %A(’) ﬁt?éa %sg?)ge, bq%%{sgﬁﬁgwe@vtl}eaf&squgwni and second position
is corhypedal thy rqiton cfabe kaé Bét&eéxhﬂxe@ﬁ’ﬁ?@kiﬁ@ﬁ ah@second position, the
seal ed. 1128- 20- PCT- TD !0010.1] As described herein, if
procepipg pyhay alsp sopparedls trstanion of appisible blgsuig to the tienslation of the
lens. | €ns can be reinspected using the methods descri bed
herein, after one or nore attenpts to dislodge the
[00105 nsDhiringritehigreshicdding bperatien ety pa@dibld Blemheesre édestified on a
1 fxr %Fdea ected.in the reinspected | enses, they can pass
ens. {EP SHeR SiCHE ma Pespesiiied: 2ueh Brieleragsdusds sizeprrgentation and/or
shapeal? MYeposkiBRIIGhish&s, addi tion, the present nethods can
i ncl ude steps of acquiring at |east one nore inmage of
[00106he Inghs prosessias descaibedalaive dlfie fokutiee 06 thermoneci leagie sle@fmined by
t.he | enses. bej i nspected, to help reduce anbiguity
R eS8 P 5 R Eh erBE Bt A ¥ contct e
such dsQRTOiNRidrEMbRQNBTRSIIL Th M GREiRv @S RERE OGS hABEL a mark
and illustrated with reference to particul ar ’
delibeggtply dronadiedson ¢ surfgice of the lespheeicatasd réfgrenbop@nofRather than create an
i.par Lloin.the art that the invention | ends .
cdze 0L PR R cliib el bPF bnd WRessHEE L fBarpPEiing derermine
the roiatibnisf thetled beevennhe GRE i JecHal paattiods RISmARRE hdWeslich the
ve and further variations are described by way of

.. .abo

1dent1g§(aéwﬁ|néarb Bppiptated. In a yet further embodiment, if the contact lens is a toric contact
lens there is usually a line or other identification mark that indicates the orientation of the axis of
the cylinder as well as ballasting to ensure the correct orientation of the lens in the eye. These

features could be used as reference marks by which the rotation of the lens may be determined.
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[00104] As nentioned above, the exanpl es descri bed
detail on the case where the novenent of the Iens from
W@ b@9ofisgssr position to the second position i s PCT/US2009/045038
1128 b0b@f gnal . However, the lens may experience both
rotatlonal and transl ati onal novenent between the
first position and second position. Just as the
en the f
Bt ot e oA DS DS SHhRTLIE el Y g iactfemses, are

lustl‘z[w(htnl EIGSOTOA HOB, ¢0G, dﬂﬂtl\ﬂﬁe IFIGhe0A I1llll§strafé@§|sIrigMdé§ﬂﬁlcatlon mark
ond S|t|on the processing unit nagTalso conpare

Pm"idﬁ‘ OPF Vzlegtss megridianysesstIGi & fBr evdmpte)t FIGhEOB ilustrates three
n
1dent§f‘fc.r%{(:}§4|1q g'fac}&n\gvﬂgp é:r@gt{%lglﬁhsf Liglg ép(gll%e?;(fnbtﬂg 2%(? gc?ﬁr%%xggrlcg% and located
betweahetwtol cfthe&ddemmﬁaaﬂlmﬁarkﬁ WathBéing Sgba%@d Byt 5 ddoRf | @ 30@¥grees from the
2704%5 speci qg such as selection due to size,
resAvelt 1% S A 8¢ 1]%1,@5,3@5 gr lqeﬂgfxﬁqgg)gg@qrg thet epmBHses text. The text
e t
can b%QQ%]Qegﬂ fggﬁtoggt%r ﬂg%gﬁ?is cgz?%?%?loh? ﬁga @Réjyt.ﬁ‘fa'izg Flr(? 18b' ifstrates four
identdgigaopmetksoheraghectbredasteribemssti mﬂEpaﬂd&ﬂmar(mﬁ FHE\yIOB and one
.normgl feat.ure he con act such_as
addltloéagl::;?fzqtffbcgf ?%Waﬁkalls ogm)nt orrqn&eéi ?q)r}g the 180 g@r%@pv@an
[001@7TD oAl BHEh tht RBER IR AEFRtKesald Hekiat %h%o&%\ﬁk RYs to be

on a surface of the lens that acts as a reference
undessisjodtthat thasp embpwawntﬁrae@p@smmmgeaypbmanwe and redty Miap of

creat the e e of .the |na
i A 5 BARE B B S BT B B TR e
scopef cbfrtBé p@Béht $i8@anch posided @it he fgﬁhl%ﬁ MAcNidRd il gYy R Qo%hﬁlatlon are
identification mark has rotated. In a yet further

not Myt RROREIStent ashidl egiperent fram she eontext, dhis spesifivation, and the
ne. or..ot her dentlf cat.i
knowl R of B F drir A B i B Rl i Sy R ol apetippet reatures
may lmq/dpieciﬁeau\a&cmnea fam o8 dnatsildinent lddscRIBEUR@ein €'he MRtER T the
‘ a ég qQf .the lens in the eye. These features
Ofeg%*ﬁ ata g %Séap%@ @%h%&géﬁe%umwewlw P@h()‘ilﬁ@nisolsé? b ponstrued
to cowdkr al
e il B ST i ko e AR i the
presegfidehcripgiopand aleims.enses, are illustrated in FIGB 10A,
10B, 10C, and 10D. FIG 1QAillustrates a single
identification mark provided on the 270 degree
meridian (see FIG 8 for exanple). FIG 10B
illustrates three identification marks, with a centra
mar k bei ng provided on the 270 degree neridi an and
| ocat ed between two other identification marks, each
bei ng spaced apart by about 10-30 degrees fromthe 270
degree neridian. FIG 1OC illustrates an
identification mark that conprises text. The text can
be formed fromone or nore holes or indentations in a
|l ens surface. FIG 10D illustrates four identification
mar ks, where the three inferior nost marks are simlar
to FIG 10B. and one additional identification mark is
horizontally oriented along the 180 degree neridi an.
[00107] Al though the disclosure herein refers to
certain specific enbodinents, it is to be




understood that these enbodi nents are presented by way
of exanple and not by way of limtation. Any feature
wo@roogonsdssnat i on of features described herein aP@I/US2009/045038
d within the scope of the present invention
”?S&Qgéfggd that the features included in any such

conblnatlon are not nutually inconsistent as will be
“”mgg ar.ent fromthe context, this specification, and the
3 & of one of ordlnary skill in the art. In

addltlon any feature or conbination of features may
be speC|f|caIIy excl uded from any enbodi ment di scl osed

hetei n. ATREhehelintpesting wreophshalged lngs @éfiafepreopomprlsmg

dﬁ% Qi%@ﬂ)ph%aﬁx?%q%rgs 1g1|61nvso I ue(gigltx%u LTura, %a\fgtpf lof a container;

nocbthiniretd fmsimagk be theaiphihaimicadd aeg first pbsifibs irdthe tHRainer, the first
enbodi.ment s described in the present description and

image|caMRESIRg St SHIrelens qdgerh é‘?e orhthalmicersiis: 1. A net hod
of cdu@ﬁg@ﬁ% (’)Ma@rﬂlcggﬁkt tla%(WeCfF] rﬁ f§r91r 0@&?‘0?\% the con}amer to a second
conpriSing: providing an o a REns s Vorlive
mmﬁﬁﬁﬁhhhﬁﬁﬂﬁﬁﬂmﬁa cavity of a contalner, obtai ning a
rst. i mage of. the o ht ha n1c lens at a first position ,
R e T S A X abifsreenA gosihen. the second image
comﬁ%‘iﬂ% Ble bRINS | &Q%F@Bf fbepAlhialeisc | ens; causing the
ophthalmc lens to nove fromthe first position in the
coproedssiog thefirt megendd peend iroage with i eoroputtrdl penithm to locate features
.thobtalnlng a second image of the ophthalnmc lens at the
I e BT position, the second inage conprising the
engdneRitihg agiradgn e@g bf&.l@ﬁb&xhﬁé NisEirh&Rs; processing
the first imge and second i nmage with a conputer
al @e@ﬂaﬂnmats@mné demsedgeprofiteisomnnihe sesondriarpgs;  gener ating
a f fr the first
geénéép{ratmlhg% a%g&%t Ilgtglrf]elsrgena 8%; {H& ! Ifrcm ?hr o’fl%ﬁstt%)éinon é%m? second
positionebyecontpating merfirslgexﬁd‘@galpimfné aiedf theBveiE Mns@tigé pefilens
fromthe first position to the second position by
c oA RG therecationof cpmeipordine fasrues loeatehn the &irss é@cbmond images
to dlétﬁ?@lsﬁ' AL Qg Ahd hBe QIR HitNRe %ﬂ? frh?ﬁ%&t}gr%@ tl?aft ave not moved with the
respon Ing features locate secon
lens havedyers theandiust ofivgoveient efithalas deteahinedbe compexdngshe first and second
E&g | e s.fron1features that have not noved with the
lens qdgqpref ?%d on the anount of novenent of the |ens
deya6HYined fOMuC WR AR RBvEd G ich 'tHeSlEnsand %%PquJn?Jl] ?enﬁ 4Q9fure, as a
rofilesy classifying a feature that has noved
lens defiectjamds, and is not a normal lens feature, as a |lens
derfq%gtmg s Qens if the lens includes a pre-determined number of lens defects.

2. The method of claim 1, wherein the features comprise potential lens defects, and
the first image and the second image are only compared when a potential lens defect is detected
in both images.

3. The method of claim 1, wherein the step of causing the lens to move from the first
position to the second position comprises causing movement of the lens relative to the container.

4. The method of claim 1, wherein the step of causing the lens to move from the first
position to the second position comprises rotational lens movement or translational lens

movement, or both.

33



rejecting the lens if the Iens includes a
pre-determ ned nunber of |ens defects. 2. The nethod
wo@Rooghessm 1, wherein the features conprise potRCI/Us1009/045038

1128hbeper¢gfects, and the first image and the second i mage

are only conpared when a potential |ens defect is

detected in both imges. 3. The nethod of clain11

wher ei n u ens ve
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co tai ng 4. The method of claim1l, wherein the ste
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secoﬁci" finafeS A RO f’e?tﬂreg O BLe! lﬁﬁg?sr otational |ens novement

or translational |ens novene or both.1128-20-PCT-TD
5. 7The a¢ methodfof claah rh Mhﬁm@rmrt@'ﬂt&t efpidedtifgiagshalgns edge in
ens to npve I st @o& tion t t he second

the iang Feert St ond | FobAE Frigaions PBEME Lo EreS 1 £des sigPe he

devdthﬁs ‘é@iﬂg@déﬁﬁﬁed X a PAbAYial fons iBR Bt hod of claim 1,
further conprising a step of thresholding the fi rst

an& S ecBhﬂjmﬁﬁag @f claom [l owh¢reintthecdreaiherrie én a first keation when the first

further npri s
imagTE T skt e FRst G & By e e oy AP gbhined
segond THEGEhoddE claRg A WRGeRaNE éﬁHt@zﬂﬁxd‘ TR GRprR%P &S [RAification
| ens edge shape, the deviations being identified as a

marky gachtheiidgntifigaisondnankds onegof i fearnsesHoehtest mdhfaflmt and second images.
Whﬁ? ei Wﬂ%eﬁgg%g‘%lgﬁﬂ 9' \%hérgm%hé ieng’ Eom rgsaeg at \{m o, %AJ] tional feature

first imge Is
otherl tharathie ddenvifiestidnhearke@einde i mmgmemtsbf @Hﬁi Aldneshal @atu;reh@ determined
claim1, wherein the ophthalmc |ens

a“gg}ﬁr;‘?‘ieég%mgﬁaticﬂ‘éﬁ%‘#f i cati on mark, and the _
L aent i freahL@Bd BRE (?ll ¥, \Qﬁ]&elﬂftla_%ﬁx%ﬁ_%%e%xﬁ%igla%?@%? glb{r%ﬂxed using at

the first and second ihmages. ~cl
least @pe pdmegrei n t he | ens conpri ses at | east one additional

R Ay SR L
com;ﬂ&héﬂtbr}r%ét&l dxfige §e9ﬁ£ﬁnﬁf1ét§?{dhﬁ@8§rﬁ{tggrzg;& cirddi€ a WBLBOoH led device

| ai m wherein the first and second I nages are
(CCIBtﬁI'@lyn@obqylszﬁge@rdlhgﬁ@tlmg® canera. 12. The nethod of

cl m the I ea one canera i
c o e AOBEELEARE | PuneEdR Ine e ES A edsig Wavea depth of fietd
sufﬁdléﬁt@gﬁig%w a€uiredhtimage MRABEbSAWR RHs &R¢i1an8 HeFEM) surface are in

arra or both for recording the images. 13. The
focusimHtaNesrsiE| ai m 11, wherein the camera is arranged to

o 2 SRR o ) S i e SR P e o
ophttairgicilens with a light source.

15. The method of claim 14, further comprising producing collimated light from the
light source with a collimating lens and directing the collimated light to a camera.

16. The method of claim 15, wherein the producing of the collimated light from the
light source includes partially collimating the light with said collimating lens and then using the
container, and the liquid in the container to complete collimation of the partially collimated light.

17.  The method of claim 1, further comprising mapping the lens edge by calculating

the radial distance around the circumference of the lens.
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focus sinultaneously. 14. The nethod of claim1,
further conprising generating a bright field i mage of
W b@vogisshal mic lens with a |ight source. 15. ACEUS2009/045038
11289BbERgEpOf claim 14, further conprising producing
co%ﬁgrrated light fromthe |light source with a
collimating lens and directing the collimated light to

a nmer. 0 f claim 15 erein the

o S T o0 R oMl S A O FRE TGP it o
moresthan @ enihineln degilgFahifi @ldtiye ediheiofhihagic 138 ab b abh-1aMs tfbature.

said col]imating | ens and then using the container,

antP-t heThs gathadohclapme 1 cwherainitbe firsy ardhsasped kens edge profiles are

L At i artially collimated light. 17. The

geneﬁa’g%i%%#oqﬁh@%rrﬁgﬁga urther conprising mapping the | ens

edg@ byTiainethbdbf aigink hefufthed @mpitistigabeaniaf QURIE tofiize of the

circunference of the |ens.1128-20-PCT-TD 18. The )
ophthalmylgngit tgfr EYSHPQS,*U?%@HWI%@&}@rfplgrhqvgl&gﬁ && g1efaphthglnaic lens at the
secohEfdsitfdn. t hat noves by nore than a m ni mum angul ar

shift relative to the ophthalmc |lens as a non-|ens

f edt.ur eThel@ethtih of cleinnd0l woifereih slienpliralivyhefrehtairteear pratided in a
lineaggrgansecorqtd | ens edge profiles are generated using
con‘p@tere"re software. 20. The nmethod of claim11, further

COIMI i SARGudkHagid ﬂﬂ)aﬁnf‘cﬂér{sdn%}@m Steb@nRRRINAR aPafmera; a light
l ens at the first p|posi tion and obt aS?,nieng gﬂif?ou e
sourgepg GRITIT caplele 9 Ao algrancophihabmigtlenshe adgwanudtapes froimonfirst position in

e 0 LSSl T S o b Vol e

sourcBrvi@th (R icafticPRinda it c8sih g 08it FrTRRMih@Nrst ¥&d &¥bnd lens images taken
rising: a canmera; a light source; a carrier

Co

by thg ﬁg'gﬁ‘laethéﬂ’f%%ﬁifiﬁgu%hh%ﬁm% Ishprocessing matule fop detecting features in the
. ' f a. fi ition.i containher to

mes 0K B o RESLASR AT S, ot o s
by camghing hifosnlersedge ghifils genecged/romtthefifselras hadgdeiadt a sadthd lens edge

f'ﬁarér oceazi gﬂ unit f ?r receiving first and second lens

profiie gapatet dieahthsyeqand enariiras: apfa thirberesesing mpdule feagemparing the
movetndnt b6the PERGES §d18Ge B tHe ?irﬁg};r%&%ﬁé&bagg & Heh&RmleRt of the lens as

the i mages taken by the ca ; a second processing
ascerigited by thosecasd processimgngodubezement of the | ens by

' fi I profile generated fromthe
riree | OReione! amiim RS et sl promm & Wherel e tgh

sourcdea@patednfaf@yot hepsecond | ens inmage; and a third
processi ng nodul e for conparing the novenent of the

f &t ur ddedutomestoiyhalmis 1eny inspeptioteyseimgf dmidul® wherein the light
o5, T B A BB S R E B TR
selective$peeiddam. syst em of cl aim 22, wherein the |ight

25.  The automated ophthalmic lens inspection system of claim 24, wherein the
processing unit is configured to receive third and fourth lens images of a same lens.
26. A computer-implemented method for processing images obtained using an
automated lens inspection system, the method comprising:
loading a software onto a computer, the software comprising:
a first software module for causing the computer to detect features in first lens

images and second lens images stored on the computer,
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source conprises an array of LEDs. 24. The autonmated
ophthal m c | ens inspection systemof claim23, wherein
W b@ohisght source has at |east two different PCT/US2009/045038
”?856F@p% pation nodes determned by different LEDs being
selectrvely turned on. 25. The automated ophthal mc
| ens |nspect|on systen1of claim 24, wherein the

rocess S co ' red to receive third and
]E) ourt h %l ge%,g}i@ ?%Ct“é e g iegtgh%auplgﬁ é € epmpujer to ascertain movement of a

lens B OGP INg d‘ﬂﬁ*sﬁl‘éﬁ@é@@ pr&i18 @endred ROACHS Firdd Serls IS Sand a second lens
obt ai ned using an autonmated | ens i nspection system

edgeprefilggenpsared frepy the sergnd Il@admage amtof t vvar e onto a

conmput e in i rst soft
nodul e % g‘rntdlc} gllc}g’g’fhegm ige gorg 2:8 Y% h? SOWBWSE&O ORI % “?Oﬁ’emem of the
featufdsrdstectednas aircsafies casdtis@ o0 fir@nsftivaRIRSI I R 86 nﬁﬁertnl@ﬁ of the lens

%ﬁ%ﬁn 128-20-PCT-TD a second software nodul e f
as as eﬂ‘}yt BCXESHRR @frthe secand seftwara moduksient of a | ens
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C HoSARE 3k1GoR bhielth ihfRRa AR, b HERS RS He R sofeware
moduyjertke secend $afovare hmdsbcmbkhb etigl dofRaes maddea third

software nodul e for causing the conputer to conpare

t he novenent of the features detected as a result of

execution of the first software nodule to the novenent

of the lens as ascertained by the execution of the

second software nodul e; and maki ng a deci si on based on

infornation obtained fromat | east one of the first

sof tware nodul e, the second software nodul e, and the

third software nodul e.
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