WD 2005/ 071391 PCT/ NL2005/ 000060 DEVI CE AND METHOD FOR DETECTI NG

CONTAM NATION I N A CONTAI NER The present invention relates to systens for
sel ecting containers, for instance provided with |abelling and/or relief
patterns, fwoodos/oqqudds such as a drink such as beer or a PSGINL20siond0s0 f or t he
possi ble 5 presence of contam nation of the container. Systens for
detecting contam nation present on the inside of a container are known, for
instance for bottles used in a rotating systemwherein these bottles are
supplied to consyEReE aamb Wnetady FoR tDEEScT W IcoNTAMINATeOM I haken back
by a supplier after a use in order tggﬁg ﬁgfilled with the required
product. An inspection for interi or &NFRati on can al so be provi ded for

bottles for once-only use. Such known systens function by illum nating the
15 contai ner fromgne side and ki i pag rding of the
illum nated bottl er'[.q1 rﬁeésrﬁn%aﬁtné'%%%ﬁ%hg%ggéggqui g%@’?ﬁ‘% ?hg i mge

recordi ng. Hoselestihemrgenrenser o dngsedoni pwoaidedowéthve exterior,
for instance provigded widdy A Lahekld paRRELQr ff%Q heblebisPaLERN B8, aSUCh 2

systemis inadequate.” The decorative exterior for instance prevents view ng
of the cont af¥dt B tarmd deqis ort selFohf enddtkas fesnthfi RRESeR1Son t he

recordi ng. sl NppEfficd GPr@HRHEniISUER A M agks cohifgipegsent 25 invention
provi des a device for detecti g%tt@he possi bl e Br esence of cont arr}’ﬁatl on of a
i t

container with a TG i Gtomd FORANSEaRIE pPETPEEG Rt he

| abel | i ng andim#ideldiefa pririteriner fadte [kingwnds feuchinasaacedifomk such as beer
or a soft dri cﬁttfeomé A b 3ot ald i3l it':l_ﬂ\/\%ﬁ%g'}xoﬁi Lkadhat g the
cont al ner WI}? a east a first wave eng't%h, % 0 P?Sf
PCT/ NL2005/ 00808 supplied to consumers a plurality of times, wherein
10 they are taken back by a supplier after a use in order
to be refilled with the required product. An inspection
for interior contamination can also be provided for
bottles for once-only use.
Such known systems function by illuminating the
15 container from one side and then making an image
recording of the illuminated bottle. Contaminants can
hereby be viewed on the image recording.
However, when containers are used with a decorative
exterior, for instance provided with a labelling and/or
20 relief patterns, such a system is inadeguate. The
decorative exterior for instance prevents viewing of the
contamination and/ecr is itself viewed as contamination
on the recording.
In oxder to prevent such drawbacks, the present
25 invention provides a device for detecting the possible
presence of contamination of a container with a
decorative exterior, for instance provided with a
labelling and/or relief patterns, for liquids such as a
drink such as beer or a soft drink, comprising:
30 - irradiating means for irradiating the container

with at least a first wavelength,



2 - recording neans for recording a radiation sanple of radiation during
interaction of the radiation with at |east a part of the container, -
orientation determ ning nmeans for determning the 5 orientation of the

cont ai ner RR} kR340 the first recording neans, - conpamNtGedsrasse f or
conparing the sanple to a predeterm ned reference matching the orientation

of the container relative to the first 2ecording neans during 10 the
recording. An enbodi nent according to the present invention has the
advantage that it -carcbalénpnteanschomtredecdidgcer apilvatégnesimplahen

determini ng WASLIGH »G8A ATLIAL! 2hc Ofalliforf UM ARChakialigfchicnldr a 19

recording is ma I'nstance a of which the orientation is
known, this ckard¥e aupedtt ofdeber APRE2LN®Et her there is a difference between

the current bottle aAdnthk3ohehetepsenbyy Mans ¢bradeebenencegassoci at ed
with this orientation, i.-e. a previously recorded i e 20 r a processing

of previ ousl YOFREAEEAT REgEEE FPRERTRST [ EelFid veade i $14PFf erence
i ndi cat es t herggasamee mebnsgont am nati on. Such a bottl e must be rejected. It

is therefore possible to. rforma i.n n f.qQr osgi bl e presence
of contamination, eVenTrf " gngon?al %@éerér& t% tsgﬁﬁ’l%of’gt |Qve exterior.
Or nanent s exp:e-:rtthtmg:m@@dd rtarferwhcbem@tcltlmpéta m:l:me]“-t@fclpneOfcbm ai ner can

here also be f Ay %g%‘l%%@t ol Pné psele dflé‘éiaﬁm%d'xﬁ%% an@ué@w ce

conprises second recording nean recording radiration (1) at
di ff er ent Lhonee repedddmngposition (2), and/or (3) with another vvavel ength

whi ch is generat edy Py a8eend 'a"cE%Elli@h?nﬁo B SreBiint adeation sanple can
be used to determne the orientation of the container rel athve to the

first recordi WP fe¥n&dvARtaAgeUSPREr 1EnBBY PR | Titipe account ¢

decorative exterior when determining whether
contamination of the container is present. If a

15 recording is made of for instance a bottle of which the

' orientation is known, this can be used to determine
whether there is a difference between the current bottle
and this reference by means of a reference associated
with this orientation, i.e. a previously recorded image

20 or a processing of previously recorded images. If this
is the case, this difference indicates the presence of
contamination. Such a bottle must be rejected. It is
therefore possible to perform an inspection for the
possible presence of contamination, even if the

25 container comprises a decorative exterior. Ornaments
extending round the whole of the periphery of the
container can here also be taken into account.

In a preferred embodiment the device comprises

second recording means for recording radiation (1) at a

30 different moment, and/or position (2}, and/or (3) with
another wavelength which is generated by a second
irradiating means. This radiation sample can be used to
determine the orientation of the container relative to
the first recording means. In a further embodiment, the

35 device comprises for this purpose means for determining



35 device conprises for this purpose neans for determ ning WO 2005/ 071391 3
PCT/ NL2005/ 000060 the orientation of the container relative to the first
recordi ng means on the basis of the relative positions of the first
recordi ng gRMRsolfAa second recording neans and the comicaiNigiosabookhe time
of the first anA second 5 recording. It is not necessary here for both the
recordings to be nmade at the sane nonent3or for the container to be
situated at the sanme position, or even orientation, during the respective
recordi ngs. D¢ mrigtatiieepedt itbg chetebmuirdrtbiyeadratbedibysteans of a

10 conveyor apg.Saf RPhieanadl loh ¥rdebde: 8noorimntalien vd ebalik9Bnkhat is
known i n advance (for, instance hy a known bottle rotation.,in a so-called

carrousel machf fd)e REES Fer@rddrd MPBRTt he's KRGS SESPFCAGIBEARS ar e
preferably usgghtithdeiwiviiinet ke eheepiati on wfe thiasks :e@nkacoad rel ative to

the first pecordi ng neans. .Thes recordi ngs can. further be used to eval uate
the qual i té 5?0?]?%‘ r{?e’cg&atlisvém thglgfzgggr%g%exfes r%hoé? 50%%}7&313 of an

assessnent sys¢ewmdisigteder bgedieide att Ehaatammatonpatterntr fappltheat i on WO
03/042 673 A Qi dfite:SaNP AP CaRka TRCLRO ddid (lsilflich aBRl LGahi on shoul d

be deened as Inc - herein, erein the | or ‘gerderating a robust
ref erence i ma@el@ttat it sivrdmeaidiet HeSReEhbee fusconskigwssi Bgrangont ai ner by

neans of the gRbusisdRi8IENGhe idRGG1AEE Of SRAGIddL HyRREhaNee 2l N
preferred 25 enbodi nents to be described hereinbel ow,, the reference for the

conpar i nglReafSRyeYForiel By MREASTSR 1Y YREHHRP oS ®diiRE a robust
reference i nager#fich GoRitailiRekm%n dacebdange t Edhiinhstairdeebyagppl i cation.

Using the i es fr t he $e olnd r.e_corgi n ans iI'_t _oi S eal SO _possi pl e, in 30
addi tion tonzg?%% Qtﬁ:]d’et He c?rq':i &ht &t 8n 8?‘9?{% &go‘?ﬁ AN Imgpglgpg to the
first recordi ng nerrdinoasksdss fivom the second recording means are
preferably used to determine the orientation of the
15 container relative to the first recording means. These
recordings can further be used to evaluate the quality
of the decorative exterior. Use is herein made of an
agsessment system as described in international patent
application WO 03/042 673 Al of the same applicant. The
20 text of this application should be deemed as included
herein, wherein the method for generating a robust
reference image of a container and the method for
assessing a container by means of the robust reference
image are of gpecific importance. In preferred
25 embodiments to be described hereinbelow, the reference
for the comparing means is formed by means of a method
for producing a rcbust reference image of a container as
according to this earlier application. Using the images
from the second recording means it is also possible, in
30 addition to determining the orientation of the container
relative to the first recording means, to assess the
decorative exterior of the container on the basis of the
method of the above stated application.
In a further preferred embodiment, the device

35 comprises filter means for making recordings in



decorative exterior of the container on the basis of the nethod of the
above stated application. In a further preferred enbodi nent, the device 35
conprises filter means for naking recordings in W 2005/071391

PCT/ NL2005AR09066+ 14 0Pt i cal I'y i ndependent manner with t e riagedsdodgo means on
the basis of radiation of the first or of the second wavel ength. These
filter means provide the advantage thats the recordings of the first
recordi ng means and 5 those of the second recordi ng nmeans can be made

si mul t aneous| gptafcad 1goihdiependbar dahhet heitdbare rdessdibedwebhecdn ves, i.e.
detecting the_possihle.  pr 2 of g0 }.nat.i on. of 0 Lner and
assessing thet}geu%%lsg)? gff F%?ﬁggggga?fv%ﬁe:x ler(ri‘&‘lttorc'rm‘Oft %g%c%tﬁt%g?ﬁer. 10 These
filter means areliongtinc&hesspfidbennmeingd qaloviide ttéye edvantapectronic

filter. An optifalerfd keRbreaRgReoenbrdi £4 S0 dNRrdilng Seal@ khy Sel ectively
pernmeable to radiation_of a geterm ned wavel ength range. The filter can
herei n be 15 ProfGe®ratlign s&FGPE FRFEFFIRE P GRS MG 0 be transnitted

or filtered. Suehtankichisaly EKEScbhtROset M drnahe E@eedi ngs
si mul taneously b .ne%;ls qf the first a‘ﬂ% second recordi ng.neans.
e3qrihed; o

Al ternativel y¢ Dd e PILER| &+ Fo WIESTMI RO PASFdE6ne after the
ot her. 20 Thepfdddrefe mEamontaniakteonabt welgormenpcrs engh asekeesingnic filter

wherein the radialiqn.sensitive._ t r.din [ re for
i nst ance onl y&ésgﬁls?ﬁtlit e%t% ottc&il\ét g??hgﬁggmmgveg{tee%%%%%gﬁﬂen \(I\)ﬁgllg %ﬂﬁe]\'ﬁhvel engt hs
of differéht Teapd thidésrameanisgibrghnethicom@®rtise dat @r&ficel nmaki ng of the

recordi ng by LN T Jtst radiation sources are
DR drNQ1 RIBA: TR {44

positioned relative to irst recordi ng nmeans preferably on the rear

side of the posi AorPéicede fédheHi ARR RRIrTTIRPHEE R shathdt is
partly selectively permeable to radiation of a
determined wavelength range. The filter can herein be

15 placed at'an-éngle relative to the radiation to be
transmitted or filtered. Such a filter makes it possible
to make recordings simuitaneously by means of the first
and second recording meaﬁs. Alterﬁatively, it is also
possible to make the recordings one after the other.

20 The filtér means can alternativeiy comprise an
electronic filter wherein the radiation-sensitive
elements of the recording means are for instance only
sensitive to determined wavelengths, or in which
wavelengths of different magnitudes are highlighted from

25 the data after making of the recording by the recording
means.

The first radiation sources are positioned relative
to the first recording means preferably on the rear side
of the position of the container during making of the

30 recordings, wherein the radiation irradiates the
container. It hereby becomes possible to inspect the
front and rear wall of the container simultaneocusly. The
device preferably comprises selecting means for
selecting a part of the recording of a part of the

35 container as assessment part, on the basis of which part



30 recordings, wherein the radiation irradiates the container. It hereby
becones possible to inspect the front and rear wall of the container

si mul t aneously. The device preferably conprises selecting neans for

sel ecti ng awpandsiofzet he recording of a part of the 35 coPtENDEOS/EH060
assessnent part, on the basis of which part WO 2005/ 071391 PCT/ NL2005/ 000060
5 the assessnent is carried out. It hereby becones possible to highlight
the nost inportant parts of the container which nmust be selected fromthe
whol e recordthg. assessmerparid alaneedr duhg Tanhéoeby nsdames be 5 used to

exclude from g@ fé’ec% 'ﬁlﬁﬂ%%{te't%‘éa%foriﬁ%&'%?&‘ﬂt??#{é Yd nglo the

content of th con ai ner occur ance tenporary f oam ng
occurs at thecpbsing¢prlgich H@lﬂ‘md@r sedecbedatpehintledl W@ ,  which coul d

result in a ceptaiaschg beith rLiketad kecégdﬂigh &n CASE 0 sseleeki on can be
made smaller so that " the underside of the |abel is not assessed. In the

case of aS5rolA8IchbAteFHerds fdPadhe BBFPF@thﬂenﬂFs¥%%§Y%ﬂF close to the

sides of the pesondbicds wdlsn i atd v:abycogt@ﬂt ofttmes ddres=ainene
advant ageous gt to use in the_ 15 ass t he recordi ng having

such a distortiofi*Y ?%%P¥e%%ﬁcﬁ%ﬁ)%ﬂ§§n gﬁg?wgag%fy| AP GhECaréra.  Such
a canera my borthasp@amﬁﬂdnaQﬁytha|undeteldafoaredprlmmﬂdnﬂahﬁi ul travi ol et

| i ght; other t haygy 0 be _made of
pol ari zed Iigﬁggkﬁ &gﬁg%ﬁ% op th' %nggg Fgggo %% ?e§%1 doﬁpéninants. In
t he descrﬂ@ti@nghfél¢@ﬁ¢rﬁﬁ&mﬁ@ﬁ@ﬂﬂﬂqmmcaan9er@ﬁdﬁeﬁ@@&l%r 39 giati s al so

under st 00d tochaclideshg. opt ik ofardl 9 nBel aLbagfed! GiX chtheause and

filtering of polarized 25 light are per se known, the present invention
provi des the®fis@ ﬁ%?%%fCQWF%%QRﬁ(ﬁﬂﬁhoﬁsnétH@Bthhet%%d?%%FQﬁt%ﬁﬁch a canera

and the radi atileBesSedr gige P Riey Y t1EeReREsd9Ag is also relatively
great. It is therefore advantageous not to use in the
15 assessment a part of the recording having such a
distortion. '
The recording means comprise at least one camera.
Such a camera may for instance be sensitive to infrared,
normal or ultraviolet light; other radiation is however
20 possible. Use can also be made of polarized light to
enable optimal detection of determined contaminants. In
the descriptions following hereinbelow, any reference to
light is also understood to include the option of using
polarized light. The use and filtering of polarized
25 1light are per se known, the present invention provides
the use hereof in a detection method. The choice of such
a camera and the radiation source preferably depends on
parameters of the containers. If the container is for
instance a green bottle with a printing, a different
30 radiation source and camera combination will optionally
be chosen than when the container meets other
specifications.
In a further embodiment the device further
comprises composing means for composing, on the basig of

35 the first and/or second radiation sample and/or



paraneters of the containers. If the container is for instance a green
bottle with a printing, a different 30 radiation source and canera
conmbination will optionally be chosen than when the container neets other
speci fi cat {@Psusd7za further enbodi ment the device furt lper/NLe@BPoGI6RES
conposi ng neans for conposing, on the basis of 35 the first and/or second
radi ati on sanpl e and/ or WO 2005/ 071391 6 PCT/ NL2005/ 000060 predet er m ned
paraneters, a robust reference inmage or a reference inmage with permssible
devi ati on val pesietnnrmitrtval lpegiageserahi ehrobvgfe rricaralsl e "8g¢i aFi dns in the

decorative exterlt, W thifla 98 ¢erefls62HI &l A8 SaiGidh BRRdsaken into
account during selection containers. This _ provides, the,adﬁggtage t hat

statistical | yEhathasiatdd videl dfPgRs 2FReRbMe 5 i e e LamB®t ype

relative to pheopesed ibadSpRackiiteahi ansefiéhe T afiraidiersrsotahhbe same
type can be taken into account.d;o The device furﬁhertpnef%rabE%igonprises
a

processi ng® nE3RER R DR Hy THA P BEBESF L0t HE M aHi K

i’on~"Sanple or
t he assessnmenprpaides acid atdvaeapraesenhati shattdeieofly B igpgagedon of such

5 pat ont “appi CX TH G DSTOHT R Ghchls FIuf Co P e o e
advant age t hathé herewot ed efpmadrfdeatiageof stkonsentainers wicd#gact nmanner

by connectin aérﬁgwg-gegén i;PRgesSecdigc first conparing neans are
preferably eng%@%e 20 ?n or der tolconparg ?he flat representation to the

robust reflérence iPegeleire dovdmeig@sedereRbY aboR: 1 3R RTEFBREf er r ed
enbodi nents apeaher eby westidiaty, loh ehdebak0s evabtige tiwdinnpear i son of the

decorative eéggéigrogyfﬁgﬁgggégsééﬁ %g%g?dargfggcgégkéggggﬁtfbge
thereof. The operation of such processing means is
likewise described in the above mentioned international
15 patent application WO 03/042 673. Such a flat
representation has the advantage that the whole
reference image is constructed in compact manner by
connecting flat part-reference images.
The first comparing means are preferably embodied
20 in order to compare the flat representation to the
robust reference image. The advantages of the above
described preferred embodiments are hereby combined.
In order to enable the comparison of the decorative
exteriocr by means of the second recording means, the
25 device preferably comprises second comparing means for
comparing a recording of the second recording means to a
second reference image or robust reference image for the
purpose of detecting deviations of the decorative
exterior. Using these second comparing means, a method
10 for assessing the decorative exterior can be performed
by the present invention.
The corientation determining means preferably
determine the orientation on the basis of the recording
of the second recording means. By means of recordings by

33 the first and second recording means the device can



25 device preferably conprises second conparing neans for conparing a
recordi ng of the second recording neans to a second reference imge or
robust reference inmage for the purpose of detecting deviations of the

decor at i vewgyXdogdid7@f91 Usi ng these second conpari ng neans pca/Nmksoedos30 f or
assessing the decorative exterior can be perforned by the present

invention. The orientation determ ning rmeans preferably determ ne the
orientation on the basis of the recording of the second recordi ng neans. By
means of recorahaiys Haye3bvahaéabileselhnd umerd omeceadiifgdnEans t he devi ce

can WO 2005/ Q4 i%g/%%%?f 00QQ6 & hsrabm havenaval bakkenel bni nformation

required to eterm ne et her “possi bl e contam nation i s present on the
i nsi de as wel theasnsdogeesr Wend Afet Pt T iFe B e *ERt eri or nmeets the

speci fi cati ongecdr-AGGR dxteriorambuts hee agpeaif iefattilbaspr esent i nventi on,
there is provided a devjce for detecting the. p bl e_pr nce of
cont am nat?on of afw&ﬂﬁddinﬁelto\mat URtDgR G %ﬁ‘:it'\/e‘:’C)f('Sailh rip(#é,sg gr i nst ance
provi ded wit higvérahieid i ntheard/ier previééd patderinsy flcor deitggitdsgstibd as a 10
drink such as_beer, . conprising: - .ir j.at.l S L Sibeadi,athng the
cont ai ner . SUBSTEHYSIAFFSH e C?%%gg%ﬁ%%ﬁo%mgﬁ%tﬁlgfél egglfl 2 first
wavel engt h, -deswmortdivey exeans.dror fpecoretianrea pritistddowiddnple 15 of
radi ation aftfébéflfﬁ§;§ﬁﬁ%6 f%ﬂ&%@gﬁaéﬁeiﬁﬁﬁnfdQﬂﬁj_ lds RRh Qk hhe

g

contai ner, conparin ans for conparing the sanple to a predeterm ned
ref erenceldf €htlectidl ridr Dedirat iOPBPY6SH+HE: first recording neans during the
recording. 20 An adviantR08 tAfnAmeafbodb ARt rafictd i1 ¢ HeO doita inaspect is

bt A e o e ) TR £r2"LYp SOBLL SE5 LIPYR L RLLeN, T el ating
first wavelength,

- recording means for recording a radiation sample

15 of radiation after it has passed through at least one
wall part of the container,

- comparing means for comparing the sample to a
predetermined reference of the container relative to the
first recording means during the recording.

20 an advantage of an embodiment according to this
aspect is that a recorded radiation sample only
comprises image information relating to the side of the
container directed toward the recording means. The
comparison can thus be made by the comparing means

25 without information relating to the orientation of the
container.

The device according to claim 18 preferably
comprises one Or more measures as specified in the
foregoing.

30 A further aspect of the present invention relates
to a method for detecting the possible presence of
contamination of a container with a decorative exterior,
for instance provided with labelling and/or relief
patterns, for liquids such as a drink such as beer,

35 comprising steps for:



container directed toward the recordi ng neans. The conparison can thus be
made by the conparing neans 25 without information relating to the
orientation of the container. The device according to claim 18 preferably
conpri ses QR 0eTyie neasures as specified in the foreggiNigos86ode furt her
aspect of the present invention relates to a nethod for detecting the
possi bl e presence of contam nation of a8container wwth a decorative
exterior, for instance provided with |abelling and/or relief patterns, for
| i qui ds such as a drinkadiethirgs theeconBaivenprith npdiatpisonf erithwat
20051071391 8 a5 L¢ radg ALiNG, 400 £@RhaLPCRe b S Nof A0HAIA QN Md hedhs, | €aSt a

first wavel ength by neans of irradiating neans, - determ ning the
orientation of the cCOREREMEING &bSt PY&ePBAEHe f9F Sth9 KVBHFARG T means, 5 -

recordi ng by peassied teatdimgoreansoadiagimédon, sanple of the radiation

after the radiation has%lp segwthrough at | east arp[i)art of the container, -
deternininé t he posstof c&CBPS T RE Nt SR A D B L Shfa RS *PRe sanpl e
to a predet er pamgle df tlef ersghice ioat efitag the oadentain deopasikedcont ai ner

relative to t r di NRANS . 7+ ARRN PNL N jecting the container.
Preferred enbggf%rg%?sg%g%b'rl se% ?tagﬁsgfp;o?%d‘g?@%ﬁ&%ﬁg the orientation of the
cont ai ner maki ng useddevtinigdi &hicoposeipt e sprepsence ealst a second

wavel ength, agdeaRidg: S U Aidihio MRS S BEcOI NoeRrAichg, dRaNS Wi th

a sensitivity to the second ‘wav gth. Advantages of enbodi nents of this
aspect of Pherefpyerts I ielng fheaPrésnERbien splcilts «tPH5RIE 20 for egoi ng.

relative to the recording means,

- approving or rejecting the container.

Preferred embodiments comprise steps for
determining the orientation of the container making use

15 of radiation comprising at least a second wavelength,
and making recordings by means of second recording means
with a sensitivity to the second wavelength.

Advantages of embodiments of this aspect of the
invention are similar to those specified in the

20 foregoing.

Further advantages, features and details of the
invention will be described on the basis of embodiments
with reference to the accompanying figures, in which:

- fig. 1 shows a schematic representation of a

25 system according to a preferred embodiment according to
the present invention;

- fig. 2 shows a schematic representation of a part
of a further preferred embodiment;

- fig. 3 shows a schematic representation according

3¢ to a further preferred embodiment;

- fig. 4 is a schematic representation of a further
preferred embodiment;

- fig. 5 shows a flow diagram of a method according

to an embodiment according to the present invention;



Furt her advantages, features and details of the invention will be described
on the basis of enbodinents wth reference to the acconpanying figures, in
which: - fig. | shows a schematic representation of a 25 system according to

a pref erregvoezrgpsq(glil{;?nt according to the present invent ppfiNL2006b@0s02 Shows a
schematic representation of a part of a further preferred enbodi nent; -
fig. 3 shows a schematic representation gccording 30 to a further preferred
enbodinment; - fig. 4 is a schematic representation of a further preferred

enbodi ment; - fig._ S5cshovs &JuoW dicagham of répsmidiadiaceoi# g to an
enbodi ment accordi ngf_%% t eﬁﬁbresent ci nvent i oﬁ?pV\D 2005/ 071391 9

PCT/ NL2005/ 0000BRULEF r§qrean sHowd: STOPAEHBRY cRFeprEdeht™t it8® of a conputer

screen of an gpbgdhFeMvancidi ng to the present invention; - fig. 7 is a
schematic representagjon of, a 5 c uter screen accordi r%tao t he present
r

i nvention. Figure |T5hows ¥ & E1EopSRT U 91 enbodi ment
accordi ng 50 tbRpptesedtiréary erddaralingneoc bbétpeedents Shemtical.t hough in

practice a series Qf ottl s .tr d r h tion device in
10 the direction o]fol%l%rrb%vé hﬁqﬁ%&%aﬁgﬂggggigo%gy\g#gf n%{ea gfﬁlown . At the
| ocati on of thabsfibnentborederding ror $he presedi niRvenrteldmd®nsE the bottle in

order to carryopite 4he; dasliied £1848ebhoRn. pINO: I Aferdfs 2 are situated

at an angle o 5 I'nstance 90", ich caneras are in_this preferred
embodi nent seR8tE1ee 1o trARsRItahadbaPPeR bhe| fYFRCEIPT (IR AGH P& ed range.

Dependi ng31@n the dypecOiodatt | 810w MObhereaaBt 8f NErcomrgldhe(igcorati ve
exterior thereof, , .
shown) . At the location of the shown bottle B diverse
recordings are made of the bottle in order to carry out
the desired detection.

Two cameras 22, 24 are situated at an angle of for

15 instance 90", which cameras are in this preferred
embodiment sensitive to infrared radiation or light in
the infrared range. Depehding on the type of bottle or
other container, and the decoratiﬁe exterior thereof,
other recording means or cameras with a sensitivify to

20 other wavelengths can be applied.

Opposite each camera 22, 24 are situated infrared
light emitters 2, 4 which can emit infrared radiation R,
in the direction of the cameras. The infrared light
radiated through bottle B is then picked up by means of

25 cameras 22, 24.

The system further comprises procesgsing means 36,
comprising for instance a computer for processing the
recording data from cameras 22, 24. Processing means 36
can also comprise two computers, one for each camera.

30 In the detection of contamination in accordance
with the setup described up to this point, processing
means 36 receive, per image recording, images which
comprise the possible contamination as well as data
relating to the decorative exterior, such as labelling

35 that is present and/or relief patterns in the glass of



ot her recording neans or caneras with a sensitivity to 20 ot her wavel engt hs

can be applied. opposite each canera 22, 24 are situated infrared |ight

emtters 2, 4 which can emt infrared radiation R in the direction of the
cameras. TQe, Jpds-354d |ight radiated through bottle B ipgriMigsspbcebeed up by
means of cameras 22, 24. The systemfurther conprises processing means

36, conprising for |nstance a conput er ifpor processing the recording data
from canmeras 22, 24. Processing neans 36 can al so conprise two conputers,

one for each gpaesd:cBD. | 1F tdhgeirelieate0bt Coad el Itai-imbdkingc cor dance
with the setup._described to th| in ocessi ] 36 receive, per
i mage recordi %b ‘T’%@ejsnv&ﬂ%: yatido rgg’g %’H%gé%ss?lfﬁe cogan&‘l%natl on as well
as data rel ateﬁgctmml“@fcbedwta:tlla/.e igfoempbEon streke aisndg etkfelﬂhmg 35 that is

present and/ 0(’561%%1 jllglfl% E@éﬁ%ﬁcﬁf‘%ﬂé" 1§ e8! gﬁét%nm&%@

PCT/ NL2005/ 00 tle. If ever resence radi ati on bI ocki ng
elenents i A the seRtapinathiconband ahpsedors resylt im relgecdorfof a bottle,

information rehathhgeio, tfﬁlslﬁsbeiﬂdé&graﬁﬁéorxﬁh@rrﬁ@dm{ mtattqrfr@;swoul d be
assessed 5 as contamnation and therefore result in e}iectéron 0 t he

bottle. This FBeuhabset et eHt At en 1PRELL IR %% HEIUIS ef patterns

and the | abel btbged sih hetief oS tiyed nom bh@pmrys maEanisopfrdenput er 36.
Using this stored lnfgrmatlon accoun en of this 10 information

by means of aSLOfFabtRr Pripet¥t ngtCoy Y hgf?ln g’ﬁet%é 2195 i dhd/ or the relief
patterns wol | mﬁbrmatsudm by mexjecii en.sulhablenporoessorg i ssprdsént in the

form of | refepgpoeboposs, dflprdend ohake LolooAscaynts A agceptabl e, for

i nstance sl i g. devri atl on coration e accept ab VI ations
within a typelgfrejectlon

This information is present in the form of
reference images. In order to take into account
15 acceptable, for instance slight deviations in the
decoration, the acceptable deviations within a type of
bottle are included in a so-called robust reference
image by means of statistical processes in a manner
known from WO 03/042673. These robust reference images
20 are stored pef type of bottle, whereby a pluraiity of
types of bottle can be processed with the same method
using one device. For the sake of completeness, this
processing is further explained hereinbelow.
A further improvement in the efficiency with which
25 one or more processing unit(s) 36 performs the
inspection is by storing a plurality of robust reference
images. 120, 360 or 720 robust reference images of a
bottle are for instance stored here, with a relative
rotation of respectively 3, 1 or half a degree. By means
30 of a suitable processing the computer can hereby use the
most closely matching reference image for the present
recording of bottle B.
In order to efficiently sgelect the correct robust
reference image with the correct orientation during the

35 reccording, the orientation of the bottle relative to



bottle are included in a so-called robust reference inmage by neans of
statistical processes in a manner known from WO 03/042673. These robust

ref erence i nages 20 are stored per type of bottle, whereby a plurality of
types of boybhesepenebe processed with the same nmethod usimgLPM0d@Yi ce. For
the sake of conpl eteness, this processing is further explained herei nbel ow
A further inprovenent in the efficiency msth which 25 one or nore
processing unit(s) 36 perfornms the inspectionis by storing a plurality of
robust refereasgeranByges24 126, p36mbly2@8npehustanefer #hces isgesedf a
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respectively § a de nea S a sult e processing the
conmput er can herebgVﬁSeomhEECQQ@xnmhﬁ%émF rELERinyg PEf e tifage®™f or the

present 1 ecotdhng.glsbgt L By +ecsyelly HooBLLLEhGNLAYE SEL paintdie correct
robust reference Image with the correct orlentatlon during the 35

recordi ng, 5t hE1EREENESEPEASSF % X BB dhiERaf PREEL 8RN 20057 FRM$D1
PCT/ NL2005/ Ooﬁgﬁﬁu&érCaﬁ%ﬁOQstﬁﬂg iy efsebabbynknevxpro@cm@a alBZ i s
situated for this ose t he 2 SgEves Lo make an

el evati on rechHFHGQSf vH ué?fEr%%ﬁv%ﬁ 4ﬁ{%n§g?%Fere8%r T vAsis of which
recordi ng prodessimgnenthe3driahizticn aft tdve boapieses wheriagisnathi ch

functions on E%e s%ggoraggggtQ%%ﬁidﬂ%ﬁ%ﬁg%gggggght §6bgg%f@q3be provi ded in

a separate conpiter, ser € recor erm ne the
orientati éf ofletkemboed| byoneahe dhdile gfecorhiisgr eforanea 1Bi ng the

orientation 0%rQ9EEE§n§ éﬁléeﬁsr&ﬁl%é&fm@ngh@f rbB8sf epOE S Of canmera
32, processing unit can determne the robust reference irmage with the

correct orientBEBBnYiFBr thA 6pFTRel orienhatisr -t Rerr aRoPREHERbf canera 32,
an illumnati gesalic betthe Bebsréiug her dameviaded,f aamibenifionionside

bottle B is further provided from the front side

15 relative to camera 32. Arranged for this purpose
adjacently of the conveyor of the bottles is a bracket
11 in which are situated the ends 12 of light-conducting
fibres such as glasg fibres 10. By means of these alass
fibres 10 light from a light source 8, which is

20 centralized by means of a reflector 6 and which is
filtered by means of a filter 14, is supplied to the
bracket.

The wavelength of lamp 8 is preferably different
from that of radiation sources 2 and 4. Cameras 22 and

25 24 on the one hand and camera 32 on the other hereby
function without influencing each other.

Filters 14, 26 and 28 are provided in order to
further reduce this mutual influencing. When the
wavelength as specified in the foregoing is used in this

30 embodiment, filter 14 serves to filter out infrared
light generated as side-effect by source 8. Filters 26,
28 further serve to filter out the for instance visible
light of light source 8. An alternative method of
filtering is by means of a semi-specular filter 26,

35 disposed at 45°', which reflects the visible light



15 relative to canmera 32. Arranged for this purpose adjacently of the
conveyor of the bottles is a bracket 11 in which are situated the ends 12
of light-conducting fibres such as glass fibres 10. By neans of these gl ass
fibres 10 h@fjosHniovn a |ight source 8, which is 20 cent regtrimedoshyooseans of a
reflector 6 and which is filtered by neans of a filter 14, is supplied to
the bracket. The wavelength of lanp 8 g preferably different fromthat of
radi ati on sources 2 and 4. Cameras 22 and 25 24 on the one hand and canera
32 on the ot heradweiyebyand umt;iemmaabuboub tind | irefhciregl dacietot Aer thEgl ters 14,

26 and 28 are, I‘O.VI decg]S rs}dgrd r %Cegu#h‘?g. r@nggr?e t:h -4 ’P&td“%leahl”f' uenci ng.
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i nstance vi Si o) ght source 8. ternati'vé met hod of
filtering $s ﬁoyl‘frﬁa‘%méﬂﬁfs afeé@rﬁonsﬂécﬁpﬁr she¥ier 26, 35 di sposed at 45',

whi ch reflects th%\gu%&éy @ | ixghinad\@ 2806/ QJ&&%M%N%&&@&%Q% 12
si deways- and is rrreablet%r%helnfrzred | i d;thls. rsion the
filter pl acedROUFERS (He G CAETDedKP ta %fl HETHE FPSMBI 8 1ight in

the directi orﬁ@ib]amg:a:rmraézamirah ab:&adgemexttedoﬁtf:tc_:he hbldamee*la}s pkaced 5

filter. This ve s n |s S i.g h ically
alternative @ rﬁgﬂ‘\/&c}aerrgr alé ;‘Peéign&lf %lﬁ%&\glﬁ%s%ﬁé a
doubling b tdhe c’craire?i‘4a Caﬁ' ridrgye e ntangf Cﬁmgra146 GE@I@F%DQI@S &wd th& correspond

here 10 the carRrAs &f e dddcsla e 10 22 and, 26 fiddderke and carera 46

corresponds to t camera of the sécond fype 32 of fig. 1. Since this
canera |ayoutcam1{®dt%vcaltpdrqsnﬁCQShé PakE| T Fhethpptle, in this

embodiment a second camera layout is arranged on the
other side of the conveyor. Cameras 48 and 49 of the
15 first type are herein used for the same function as
cameras 42 and 44, and camera 47 of the second type is
used for the same function as camera 46. Illuminating
means as according to the embodiment of fig. 1 are
likewise present in this embodiment in a manner which is
20 not shown.
Fig. 3 shows a conveyor 50 with a series of bottles
B thereon. Module 51 serves to rotate the bottle through
a predetermined number of degrees between measurements
by the first camera group, comprising cameras 52 and 54,
25 and the second camera group, comprising cameras 56 and
68. This angle is for instance 90°. Cameras 52 and
optionally 56 are of the first type for making a
recording of the decorative exterior of the bottle, and
cameras 54 and 58, and optionally 56, are of the second
30 type for making the recording (with for instance
infrared light, as specified in the foregoing) for the .
contamination inspection on the interior. The recordings
of camera 52 and optionally 56 serve to determine the
position of the bottle relative to the camera of the

35 first type.



enbodi mrent a second canera |ayout is arranged on the other side of the
conveyor. Caneras 48 and 49 of the is first type are herein used for the
sanme function as caneras 42 and 44, and canera 47 of the second type is

used for thgosasEmrisspction as canera 46. |l lumnating rding to
t he enbodi nent of fig. | are likewise present in this gF JgPﬁﬁﬁ@ﬁﬁﬁ a

manner which is 20 not shown. Fig. 3 shews a conveyor 50 with a series of
bottles B thereon. Mdule 51 serves to rotate the bottle through a
predet erm ned nunber fofrdegr eadolieharen (fEasw)edoke abyetbaringst canera

group, conprising _caneras.52_and 54 the s d ra
conpri si ng carfer §g§ge§%dln6§.C%ﬁf%“%%glgﬂ%% chﬁ%%?aﬁ%gggﬁ'?gE§§£$as 52
and optional liyp 5&eadarekctiba Pifr shet gpeod R. rid wgreraseédr d6Agobf t he

decorative extgld g4 boLiLe,-ARfdg1 SN A4S 34 And 28¢2aRd pRLional |y
56, are of thé§%226%%E3%9?§pghkorrﬁaﬁ?ﬁb bagg%oréﬁhgr%Wfth for 1 nstance
i nfrared |ight3ecesds 5&®ef ifed CRLENBLRORGgoim Prifedtation ednthfi nati on

i nspection on gdie 1lNt@kiOmakEle reeeen ghgsds Tid ClamRfida®3dnanaeanti gnal ly 56
serve to determ ne the osition of the bottle relative to the canera of the

35 first typeRAROSTOR 371384 5PEFPRI2BOS/ BORIRRF LS A Fur PhEPTERDBRI nent
(fig. 4) showsird tmsasdanngptdbohangenesat ihtofpaaidealisel ththeaeaousasel herein

rotates int diirection of the atrow R . T ras. 64, 66 qof the first
ype. make ecd GE PHIRoRe Hortasias (it RIEAR & 5e%PoR det ormi ni ng

t he ori enthl i @rightatd orbdtt kerdalrs sonakesin eooralimmgsurdment| Habanafi ng neans
are not sho Iy ehies schematic representation. A rotation unit 61 can

optionally be incorporated in the carrousel for the purpose of rotating the
bottle to a secondQtdest icaRedinentenasedetse cwiidile moergdasakenent data

of least one camera of type one and at least one camera of
type two are used, and the bottle rotates a known number
15 of degrees between the two camera recordings. The use of
a plurality of cameras per type will increase the
detection reliability. The detection reliability will
alsc be increased by focussing the camera on the front
side of the bottle and applying an extra camera for the
20 rear of the bottle.

In the above described embodiments the position of .
the lighting and the camera relative to the bottle can
be varied by means of placing mirrors between the
lighting, the bottle and the camera in appropriate

25 manner. It hereby becomes possible for instance to place
all cameras parallel to the conveyor, whereby the device
can be given a relatively compact form.

The operation of processing units 34 and 36 is now
gset forth with reference to fig. 5. The steps 101, 104-

30 109 are performed by processing unit 34 of the
embodiment of fig. 1. Steps 110-116 are performed by
processing unit 36 of the computer of fig. 1. The
recorded image 110 is fed to the processing unit. Step
111 makes use of information originating from step 104,

35 the recorded image from a camera of the first type 110



a bottle. OQther enbodi nents are al so possible, wherein at |east one canera
of type one and at |east one canera of type two are used, and the bottle
rotates a known nunber 15 of degrees between the two canera recordings. The

use of a ploradsitysepf caneras per type will increase thgerAei@R&hdosd
reliability. The detection reliability will also be increased by focussing

the canera on the front side of the boti#2l e and applying an extra canera for
the 20 rear of the bottle. In the above described enbodi nents the position
of the |ightamy eanceficreercamamageellafi seoredtire dognarywaf the varied by
means of placigg,mdrors between the lighting, the bottle and the camera in
appropriate 25 manner. |t hereby becones possible for instance to place all
caneras paral | el th THESOMeysEerfietebyodpe B ed RPHEYERVEA a

relatively cospacte f ornasel e ERratingRafbe PO ESHGE Uit $nd4 iaBge36 IS now
set forth with re{erence o fig., 5. The %ée s 101, 104- 30 109 are performed
by process? ngPTni FEBLOCY e Fie it 7 TP, & PP £fB9FP6PETe
perforned by deyosessi ngotatifor36 Usfingheuchnpuiesntoft igf ilmagélsea recorded

i mage 110 is fed t,0o the processi.ng unit. e 111 kes .use of information
originating f?"b%a}s ‘T’o ﬁ%p,r%*ocet he ﬁé*cS?He%Q'éi‘%&%%e r%gran%accharrera of the first
type 110 WO 2605#107t304n RET/HH2 08106006 Datdvanth ahrefeammmee ofnkhe 117

stored in a merory @fpd hor, SAIILR. (ANUBDPL O - RLALENCS RIS |5 stor ed

per type of ese are for instance | mages, or o | mage 5 per
degree of 19 otaglertedroy hg Rafds ofr thaoor hegeat it datgr edtefingédt ati on.
Usi ng such a ghgntddap ofod MBERIA reddirbabbeihgfer eNaendimpRacas be chosen at
cach orientall o olat]th X0t LS I8y ¥8.52 11§ AP & Ll MSon ot
which is obtained from step 104.
From this step 111 there results a differential
15 image 112. This differential image 112 undergoes a
further processing in step 113. In order to prevent
unnecessary rejection of bottles on the basis of
production variations during arraﬁging of the labels or
the relief pgtterns, a robust reference image in which
20 acceptable differences are processed in statistical
manner 1s taken into account in this step. The
acceptable differences which can be detected in ]
differential image 112 as a result of product variations
are eliminated by means of step 113 by compensating the
25 so-called robust differential image with (for instance
by subtracting it from) differential image 112. The
result of thie processing is filtered differential image
114. 360 or 720 variants of the robust differential
image 118 are for instance also stored. This is
30 advantageous for both images 117, 118, since using these
stored images relatively little computing power is
required to select the correctly oriented image for
performing this method. An alternative herefor is that a
suitable reference image is first selected on the basis

35 of an overall recording of the bottle, by means of



first type. In step 111 the correct reference image is 10 sel ected on the
basis of the orientation data obtained fromstep 104, which reference inmage
is then used as conpensation for recorded image 110, the orientation of

whi ch is objain@dsisem step 104. Fromthis step 111 therg-fKpitok
differential 15 image 112. This differential inmage 112 u%c{er 9006/2006’60 further

processing in step 113, In order to prevegt unnecessary rejection of
bottl es on the basis of production variations during arranging of the

| abel s or quoeées%fesp@eh%rl'}%n af obyst i v&f $renck ismaeci sewhi ch 20

accept abl e di fferences are processed in statistical manner is taken into
account in thl%Dm‘JéGﬂgTrﬁ@W@afccept abl e differences which can be detected in

diTTerential imge 2 9 vbicds ik ket OSLICinans 168 hans iar enehi i nat ed by

means of step 113 conpensati_n -ca obu i f ntia

i mage with' (fH24Y ﬁé#bﬂ@bStﬁF %&%trgngng f?e¥? &E?FEréﬁglaP ?%age 112.
The resul tsofid hitowar deessiong 7 dyf meteseds dréﬁﬁreema aluieprage 86112t 360 or
720 variants of_the robustcl% xfl?(][ gl:& ]ﬁat r’rgg 131;}3:19{ qsf %rresgﬁﬂ:ance al so

stored. This i¥3 At agedus 8, since using these
stored i mages welch IWﬂe]Uy Havet |te G-”@ﬁi@iﬂltl hg p@mti@l r%ﬁeéélllﬂ:oO@el ect the

correctly ori eoiad d dlis REIT %'Ei%ﬁgo&hﬁs RN o dlchernabiue her ef or
is that a suitable reference image Is first selected on the basis 35 of an

overal | recor difg ‘@Fllt%e?ﬂocﬁﬁﬂ@veﬁ’y oegRseBESRD 2005/ 071391 15

PCT/ NL20054 §00060 F&l‘fl_ﬁ%eﬁ IR ralnnexampeéabfwlgral;aﬁgﬁ amount  of
conputi ng power. |tered differenti al |ma e of a Al% fthen anal ysed in

step 115. Thi sT¢PTESFUR GiTH & r?tlsé’lftwﬁﬁﬁeprgg 7 by means of
reference nunepetf&fmid the method for detecting the p0581ble

presence of contamination of the bottle with the
decorative exterior. Operation takes place here on the

15 basis of a translucent image wherein the light radiates
through the bottle for a recording. Several software
control buttons of the software are shown at the top. On
the left is shown the recording 83 of the bottle which
corresponds with received image 110, having therein in a

20 rectangle the area for assessing, comprising for
instance 60 degrees of the periphery of the bottle. In
this representation a solid with a square around it is
shown at the bottom of the label. This solid represents
a contamination of the bottle behind the label.

25 Adjacently above this latter the reference image
which is a recording of an irxradiated standard bottle of
this type is indicated by numeral 82. This corresponds
to reference image 117 from the method description.
Below this the received translucent image 84 (in the

30 sSame way as image 110) is shown once again reduced in
size. The contamination can also be viewed hereon at the
same position as in representation 83. Adjacently
thereof the differential image B85 corresponding to

differential image 112 is shown. This differential image



can be seen clearly here that a dark dot is present, which will have to
result in rejection. The result of this analysis is an indicator 116 which
can either have the value of approved or rejected. 10 Figure 7 shows an
exanpl e of way ghagiizeg representati on of a software progPamiNEROSAHIE f or
performng the method for detecting the possible presence of contam nation
of the bottle with the decorative exterleor. Operation takes place here on
the 15 basis of a translucent image wherein the |light radiates through the
bottle for a teconhdi ayffSeeveral bsofdamatde ronrestn bt iohsoHB84 wedsof t war e

are shown at {pe top. 5N ide &@égm n%t%%ﬁ"‘@st hesbe60s b1 B3-&n the bottle
whi ch corresponds W th recei ved i mage ,. . havi n]g%t herein in a 20 rectangle

the area for assesERngRe cORRFESTH TG Oifngﬁgﬁ‘éée 13k gteRde gt (%€ peri phery

of the bottleyrbRent i Ses epnesertiat i iadsetiadani bbtelsqlarsnayannd it is
shown at the bott om of the éabel This _solid rgp(rjf nts%?(E qi {am nation of

the bott | eSbehPnB PRECTLBR| I VE WRT ft FYoRES Sd he reference
i mage which ksteriecorthagbiganent refdisatetedt aadavdr:bomm@wmt tasi s type

i's indicated bérgurrer 2.8 3 Thl(?]%ﬁgér ngs IE%E&éFrﬁ’S‘Eeté Bl 17 from

the nethod ded i ption. recei ved translucent 1nmage 84 (in
the 30 sanme wap ampenégetliopwstmm q;néién@gépﬁneédh%%@llltﬁp ¥FEL The

contam nat i on 4Gap.gLae; Bg ui ew@dwe@% A thienat28E, POgL&i 0N as in
representation 8 acent thereof the differ ent| al im

cor r espondiong diéfegpn é@énwwel fages corpegsaksanYl hi shE| ‘F%é‘t‘%tnt ial i mge

WO 2005/ 07139%11%&%8@95/ 0Q99600r Hfed:s difgediehteaEntRabet veen Tike
representation of 84 that of 82, The cont %n‘r_rgatl gg is_also,isible
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show that an iandi veduahebobf| ehé sdsubacive exterior, being the
labels and relief patterns, are eliminated. The
15 contamination remains visible after these treatments. A
bottle is rejected on the basis of the detected
contamination.

Set forth in the foregeoing is the method for
inspecting a bottle with a label and relief patterns

20 arranged thereon. In a preferred embodiment use is
herein made of the orientation of the bottle relative to
the camera of the first type during the recording. This
recording for determining the orientation is preferably
combined with a recording for inspecting the quality of

25 the decorative exterior, or the label and the relief
patterns.

For this purpose a recorded image 101 is made by
means of camera 32. In step 104 a part of this recorded
image which is important is processed into a flat

30 representation of the exterior of the bottle. This
representation corresponds to an exterior of the bottle
placed in a flat plane, On the basis of label reference
image 102 it is then determined which part of this
reference image corresponds with recorded image 101. The

35 orientation of the bottle relative to the camera is then



5 to production deviations in respect of the decorative exterior. The
alignnment of a |abel can vary sonewhat, as well as the positioning thereof.
In order not to allow an inperfectly positioned or dinensioned |abel to
result i nwiLiofGdipp as if it were contamination, this pOTdiLbdosnemnéd al i mage
85 is conpensated with the robust differential inmage or nean differential
image 118. The result of this process iis representation 86, in which all
resi dues of the decorative exterior, being the |I|abels and relief patterns,
are el im nat edy1 Jheadss cont @ Natdion oferhi BSopesiblen afitara thedse ingeat nment s.

A bottle is rejected on the basis of the ected ] nati.qn. Set forth
in the foregoFAgtis® t Pt TRt or-of ﬁtgg cgls%ga;égb% %IotgcE \?é?t%?an]qdbel and
relief patterns s@@paroanged lierlecrefepnaepishger b2 epbodierent use is
herein made of,Lhe,0Lh &l ahi Ole AediBROLELEL €hal [ ¥R1d Orddip ey a of the

first type during e recording. This recording for determning the
ori entatiof i shprdtkehblliffenhied Wiad® a%fecording for inspecting the

quality of 25 tﬂe €RCOF@LE Veo exd &5%1% ,too&akae(i)hebeéc@@ﬁhd ﬁb heatﬁe&ai]eforf
patterns. For this purpose_a recor imge 101 _is ma ans of camera
32. In step leﬁcﬁpb%ﬁ’]reo@lfﬁ???%%%ﬁfféd'ee?’nﬁ'@é‘u\%ﬁ%ﬂr?g }?%b'bf%sarﬁn i's
processed I nt @egpétat oBOtheppebering ica tok eRkeeexberi the ohedheldimlt | e. This
representation,corresponds.to _an terior of the t pl.ac i a flat
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whi ch par tLoof 1bbed di&ferentikal nbgege dridespopdd sest hneetordatedsmps 101. The
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relating to sbesifitehiensont f e kAP er04nasEcpedfotateprnaly.
differential image 105 ig compared to the mean label

differential image 103 by means of a calculating
15 operation. This results in the filtered differential
image 107. In step 108 an assessment is made as to what
extent the resulting filtered differential image 107
comprises information relating to unacceptable
differences. On the basis of this analysis the bottle is
20 approved or rejected in step 109.

The mean label differential image 103 and the mean
differential image 118 for the side wall inspection are
produced during a learning procedure with a series of
"good” bottles. A sufficiently large series of “good”

25 bottles containg a number of bottles which fall just
within the tolerance in respect of the quality of the
label and/or the relief patterns. The quality margin of
the mean differential images is determined on the basis
hereof. For every 1 degree of rotation for instance a

30 mean differential image 118 is produced on the basis of
translucent radiation. During recording of images for
producing the mean differential image 118 it is
important that the orxientation is known in order to
determine each of the for instance 360 mean differential

35 images 118. It is however recommended that the



in step 104 the | abel reference image 102 is then processed with the
recorded i mage 101. This results in 5 the |abel differential imge 105. In
order to be able to take into account natural or acceptable differences

bet ween manwbasdsweed; bottles in respect of the printingp@pniiiessnba@ri or.,
the nean label differential inmage 103 is conposed. This nean or robust 10

| abel differential inmage 103 conprises kipown or neasured data relating to
acceptabl e deviations relative to the specifications of the bottle. In step
106 the Iabelordéﬁtetﬁﬂmi@f tmmdetle iis knnpar@drimgtﬁmxnmﬂan | abel

differential ggggF%gg b t rﬁbégvé%iéigguhgg%ggl% é%ééﬁl Ipls results

inthe filter@& €r en n assessnent is made
as to what emeeh@dthboréS&IWJEEPﬁhIﬂhgr@dldﬂtﬁél@@tb@ﬁngrﬁﬁﬂ?HROIH conpri ses

| nf or mat i on T akebl 09: 19 unesceptablee dif Lergieess Buihedass of this

anal ysi s the Ie IS 2 approved or rejected in 09. The nean | abel
di fferenti &l Fﬁﬁﬂér9@3t%n@e¥?Eﬂ%ﬁﬁu?hﬁdPFP@PEﬁFF@P %Wm&ﬁﬂ%ﬂi¥9(ﬂHQM¥§ si de

wal | inspecti eamgaels@ﬂosﬂceﬂe dlb&‘deﬁgre@ ligagei Ngo pLoERdtlie Mbfdrehceeri es of
"good" bottles suffjcientl ar ries of "good" 25 bottles contains a
nunber of botﬁmégemhFth?af?r¥%ﬁﬁ é%&ﬁﬁ% PfiPRe tol erance in respect of the
quality of the |abgguaadéoreldtess eld ef spatber nsprdsentamaion yofer gin of the

mean differ entLal, hPBosRol s ol SLIT A AR bR, DagL Sor NEEER Ol every |

degree of rotation ance a nean erential I nage i s produced
on the badi0s the behhseurehrtivelitn itde comerag ﬁ@@o@@ﬁ¥@ﬁ@l¥¥ﬁnges for

produci ng thed@%@?m@héf@ﬁén&uédlﬂym%ﬁet%%sdonk§t1%@p8iﬁé¥ﬂoféﬁﬂﬁé¥&e

orientation is known Iin ordér to determ ne each of the for instance 360
mean di f f er ent/BaFe33tefmbesd 198 reeetatioRe P8 2R e bATRRHRR FeRardimg W

2005/ 071391 PgF/ Mhe0Ret 00808V I8y therein a rectangle which relates
to the part of the bottle to be asgessed. The deviation
15 herein also becomes relatively great close to the edges
of the recording. Representation 72 relates to an
exterior of the bottle which has as it were been laid in
a flat plane. Representation 73 relates to the recording
102. Representation 74 relates to the “unrolled” image
20 which is made in step 104 of the received image 101 for
comparison to the label reference image 102. The
orientation of the bottle can be determined on the basis
of this comparison.
In order to determine the guality of the label on
25 the exterior, the label differential image 105 is
produced, this being shown in representation 75. All
possible colour of the label ig hereby also used and
processed in order to arrive at a representation in grey
tones representative of deviations. Finally, the
30 filtered differential image 107 is shown by means of 76.
In this case it is a label without deviations. In the
case of deviations, spots of a determined pixel size are
shown in representation 76. If the spots include a
sufficient number of pixels, a decision is made to

35 reject the label. (A combination of) other criteria,



orientation of the bottle is known during normal operation. It is however
al so possible to performthe nethod 110-118 without the orientation being
known. in step 111 a greater anount of conputing power is here 5 required
to determ gg) JohgoRsdentation in order to enable conparipswmNLafosDIBT ecei ved
imge 110 with the reference inmage in the correct orientation. Figure 6
relates to a screen representation of a i1software programused to determ ne
the orientation of 10 the bottle relative to the canera, and optionally to
det erm ne t he squal hsysmpéh@rdbmtaldn/eafexher dersatHene cal akdates to a
representatio ecording of the bottle having therein a
rectangl e mhlghgp%?a% ngéé?ﬁ o part of the bottle to be assessed. The

devi ation 15 herelﬁlﬁf@be%@c%ﬁmgﬁﬁﬁﬂQﬁ|Uh§I?bgVéa@e%¢bsbe@o the edges of the

recordi ng. Re%%@%@ﬁtgnca?@ bl RleR1S 8164l ehi OFaof thHeboidd genhi ch has
as it were been laid in a flat, plane., "Representation 73 relates to the

recor di ng 5%0?°“R€5F§§é9?%I?E%FP 19éﬁgF@§mPBt?heTh%n¥b$¥%%"5?WﬂBé 20 whi ch
is made in stegelBdrohedhioyrenei sgseridegel&@hsfor conparison to the | abel
reference i mage 102. The orientation of the bottle can be determ ned on the
basis of this conmparison. In order to determne the quality of the |abel on
25 the exterior, the |label differential inmage 105 is produced, this being
shown in representation 75. Al possible colour of the | abel is hereby al so
used and processed in order to arrive at a representation in grey tones
representative of deviations. Finally, the 30 filtered differential imge
107 is shown by neans of 76, |In this case it is a |abel w thout deviations.
In the case of deviations, spots of a determ ned pixel size are shown in
representation 76. If the spots include a sufficient nunber of pixels,
a-decision is nade to 35 reject the |abel. (A conbination of) other

criteria, :



WD 2005/ 071391 19 PCT/ NL2005/ 000060 such as-shape or |ocation of the

deviation, can also result inrejection. Different aspects of the above
descri bed enbodinments can be nutually varied in order to arrive at

non- descri Res,§p6[ES1 ¢ enbodi ments. The rights sought arperthidaathoby the
appended cl al ns. WD 2005/ 071391 PCT/ NL2005/ 000060 20 CLAIMS 1. Device for

detecting the possible presence of
decorative exterior

conpri si ng:

of radiation during-i Reetaetton &F

soft drink,

5

contzam nation of a container wwth a
5 for instance provided with a |abelling and/or
patterns, for liquids such as a drink GWéiMSas beer or a

relief

irradiating nmeans for irradiating the container wth at |east
a first wavel ength, 10 - recordinq:neans for recording a radiation sanple

the contai ner contQhk 88t 8bh 08r det@iiainkg WEaRSaf &cdeseive ningertile,
orientation of the container relative to th irst 15.recordi.ng neans, -
conpari ng ﬁbaﬁ@rfbPSEﬁﬂﬁﬁrPﬁﬁv%%ﬁ§§ﬁﬁﬁl8 ﬁagﬁﬁib?%d%?%4 ﬁgiﬁéﬁewence

mat chi ng the @riteataki ofoof lideid<canichi mer ar dratkveutl aheoddr sir mecor di ng
reco&din . 20 2. Device as clained in claim1, conprising

t :
second irradF&??narﬁ%ahsc G r%ﬁﬁ?%ing radi ation of at least a second
wavel ength. 25 3. Pevkradastthaimeshs fogl dirrpdiaring thapereriaigiesecond

recording neans for detgrpi 0i pg by RANSHGEHA

means during

10

15

20

25

30

35

- recording means for recording a radiation sample
of radiation during interaction of the radiation with at
least a part of the container,

- orientation determining means for determining the
orientation of the container relative to the first
recording means,

- comparing means for comparing the sample to a
predetermined reference watching the orientation of the
container relative to the first recording means during

the reccrding.

2. Device as claimed in claim 1, comprising second
irradiating means for emitting radiation of at least a

second wavelength.

3. Device as claimed in claim 1 or 2, comprising
second reccrding means for determining by means of a
gecond recording the orientation of the container
relative to the first recording means on the basis of
the mutual positions and orientations of the first
recording means, the second recording means and the

container at the time of the first and second recording.

4, Device as claimed in one or more of the
foregoing claims, wherein the orientation determining

means comprise recording means for making one or more

Y Pa8h Gt PORS WP LR RICSTRER P part of



second recording the orientation of the container relative to the first
recordi ng neans on the basis of the nmutual positions and orientations of
the first 30 recordi ng neans, the second recordi ng means and the contai ner
at the ti may@hodshezhi rst and second recording. 4. Devi cep@sncloas/quvegoi N one
or nore of the foregoing clains, wherein the orientation determ ning 35
means conprise recordi ng nmeans for making one or nore WO 2005/ 071391

PCT/ NL2005/ 000060 21 recordings for the purpose of determning the
orientation Ofcet:daﬁdﬁegtt ainerciee lpatripee et oft hetérmiaiing edor di ng means on the

basi s of the nut ual 05|t|§r}h%n%on% nEa&%?Q%lO\teDe% trhe d{s’lg means and the

cont ai ner at g ﬁ?‘ne? e Oc% e recorain ained in one or
nmore of the tereydiry wdaiaren cheplrsingofi tm@rmumem% EfQﬁrltrmm Bggd

recordings i ”oQE’éhGﬁHé&l 'M%@%rﬁ&ﬂae&e%é haddre: o éc%?c%h‘i'ie&g ageans on

the basis of radiation of first or”of the second wavel ength. 6. Device
as cl ai med 5i ntBHetb‘Ferﬁ)ﬁfé:rtﬁ Iterﬁ-?rqlé‘tgéﬁél ng cl ai ns, conprising polarizing
means for 15 pol ari 2| ng radiation of the first and/ or the second
irradiating neans._7._Device as .cl.ai i e or nore_of the foregoing

din
claims, wherein the: f?‘?‘é:'tc‘?’a?cﬁ ﬁ%a&ﬁ‘eggdpcggezﬁrarp%repo%ﬁ ti¥hed behind the
cont ai ner rel abku@oimgtdfmlmntcmmpaﬁsdugi gl vekimgned tdwe maciodi ng wherein

the radiati on |5r§d|§% lsnt arltl%' Q% egé}ad%ﬁ”r&enr?esr c"\lfat__k{’recq,l in one or nore
€

of the 25 fofégorn corrprl Neans for sel ecti ng a part
of the reddr dn:ngoocﬂlwg pmansofort e @@ﬁual nérra@mtsmscnfemhqoafrltrston t he

basis of whi cgrp?ft,}.:lhé he assesaiRNkenggncarried out. 30 9. Device as clained
t he

in one or nore o

6. Device as claimed in one or more of the
foregoing claims, comprising polarizing means for
15 polarizing radiation of the first and/or the second

irradiating means.

7. Device as claimed in one or more of the
foregoing claims, wherein the first radiation sources
2¢ are positioned behind the container relative to the
container during making of the recording wherein the

radiation irradiates the container.

8. Device as claimed in one or more of the
25 foregoing claims, comprising selecting means for
selecting a part of the recording of a part of the
container as assesswent part, on the basis of which part

the assessment is carried out.

30 9. Device as claimed in one or more of the
foregoing claims, wherein the recording means comprisge

at least one camera.



foregoing clains, wherein the recording nmeans conprise at |east one canera.
WO 2005/ 071391 PCT/ NL2005/ 000060 22 10, Device as clained in one or nore of
the foregoing clains 4-9, wherein the filter neans conprise an optical
filter. 5 3slp2d0evtiee as clained in one or nore of the froTegaNesgpoDic@i N6
4-10, wherein the filter means conprise an electronic filter. 12. Device as
claimed in one or nore of the 10 foregokthg clains, further conprising
conposi ng neans for conposing, on the basis of the first and/or second

radi ati on sanpl e and! devpredaterhiimal par amet orsoxe pEbtbe reference i mage

or 2 T ef er ence JRge L q0eL Th oSyl el 190 06l WeBnsOBaibe SRS of

whi ch 15 i mage acce > deviations in the decorative exterior wthin a
series of corgrmiomsisadadib&e¥aken into account during sel ection of
containers. 13. Device as clainmed in one or nore of the 20 foregoing

cl aims, conprising _processing nmeans for, producin on_the basis of the
radi ati on sanpl e gﬁ'tP€V&§§eg§n€ﬂ?l 11 £ éFipgﬁﬁb gan?ion t hereof . 14.

Devi ce as cl aidmRajdimgOradmsnar 20 of whdwee 26 tfher ddditeg cleansscompieisd n t he
first conparin gpans ar.e, fggg ied in order to conpare the flat
representati o S RESb i3t “FEf er ence i mge. 15. Device as clained in one
or nore of the 30 foregoing clains, conprising second conparing neans for

comparing a r ecor ding il \tRea8eE o0t oAl Ul SRl Gracngecond reference
i mge or robust referénce image for the purpose of detecting deviations on

t he decor &8 vEoregadmicocladssworf ppbhen 7wt isdnaNcsywssdogoneans for

composing, on the basis of the first and/or second
radiation sample and/or predetermined parameters, a
robust reference image or a reference image with
permissible deviation values, on the basis of which

15 image acceptable deviations in the decorative exterior
within a series of containers can be taken intoc account

during selection of containers.

13. Device as claimed in one or more of the
20 foregoing claims, comprising processing means for
producing, on the basis of the radiation sample or the

assessment part, a flat representation thereof.

14, Device as claimed in one or more of the
25 foregoing claims, wherein the first comparing means are
embodied in crder to compare the flat representation to

the robust reference image.

15. Device ag claimed in one or more of the
30 foregoing claims, comprising second comparing means for
comparing a recording of the second recording means to a
gsecond reference image or robust reference image for the
purpose of detecting deviations on the decorative
exterior.
35



23 16- Device as clainmed in one or nore of the foregoing clains, wherein
the orientation determning neans determne the orientation on the basis of
the recording of the second recording neans. 5 17. Device for detecting the
possi bl e pxeERFEH 1R contam nation of a container w thraTdacasatioye
exterior, for instance provided with a |labelling and/or relief patterns,
for liquids such as a drink such as beer3 10 conprising: - irradiating nmeans
for irradiating the container substantially fromthe top or the bottomwth
at least a first wavdaengtehas dedoed g oeanse figrre edontdieng a radi ation

sanpl e 15 of .radia Ig%l%fﬁn%r s Pass el | M ouoAladiRAMnaRg VAl part

of the contai n% ng néans conparing the sanple
predet er mi nedmeezﬁer@qefzferr@fnq [hhec ontigniariee| on i WS (RS OFf iHh§t recording

means during %Q&)fc@fﬂ’éddﬂ%h@%e%%nd%\é’c@@dﬁﬁg%@éﬁ@d in claim17, conprising
neasures as clainmed i one or nore of the clains 2-16. 109. NEthod for

detecti ng Hhe possi bl e presence of 25 contanmination of a container with a
decorative exteriofy, fmvidwtmeiawe@\thdgdtmatﬂmmbﬂé ipigesgmdieoofr el i ef

patterns, for |iguids such drink such &J_I ctr;prlgci S eps for: -
i at | ng t REPEORTSRTET Vi s I (ST eh W Ryl St

:N;\r/gl gﬁg!t Rgby fapahssodnde r];arbxatdrem Witans, labelzlbirw rared Ay tmaelimlfr Znt ation of

the container relat}ye {é?r fl'f@aiéﬁe%%rgl R e sﬁ&?oiéj'ﬁ&hxby means of

recordi ng meaKs -a"r adi ati on radiation aft e radiation has
passed 358.0t hcoughiatingeast a part of the container,

- irradiating wmeans for irradiating the container
substantially from the top or the bottom with at least a
first wavelength,

- recording means for recording a radiation sample

15 of radiation after it has passed through at least one
wall part of the container,

- comparing means for comparing the sample to a
predetermined reference of the container relative to the
first recording means during the recording.

20
18. Device as claimed in claim 17, comprising

measures as claimed in one or more cof the claims 2-16.

19, Method for detecting the possible presence of
25 contamination of a container with a decorative exterior,
for instance provided with labelling and/or relief
patterns, for liquids such as a drink such as beer,
comprising steps for:
- irradiating the container with radiation with at
30 least a first wavelength by means of irradiating means,
-~ determining the orientation of the container
relative to first recording means,
- recording by means of recording means a radiation
sample of the radiation after the radiation has passed

35 through at least a part of the container,



WO 2005/ 071391 24 PCT/ NL2005/ 000060 - determ ning the possible presence of
contam nation by conparing the sanple to a predeterm ned reference matching
the orientation of the container relative to the recording neans, 5 -
approvi ng owonejsmctiong the container. 20. Method as cl ai pegnLiveSh@bdn 19,
conprising steps for determining the orientation of the container nmaking
use of radiation conprising at |east a acond 10 wavel ength, and naking a
recordi ng by neans of second recording neans with a sensitivity to the
second wavel engt h- @dtedveirhiodr ahecpasptdle npreésemed ofor 20, wherein 15 the

cont ai ners ar ] t ; o) S Ny .ali ng neans
and the recorg?%ggﬁéﬁﬁéfggfgyﬁgﬁﬁ%%lgé g?%i%%ﬁgﬁ% %ﬁgigﬁnﬁﬁﬁg&@ghgﬁe °
f or egoi ng cl arafenoned magwyigicn thige oxaRpret tonpef sdee arri@inggge recor di ng

and the referegpeg. LA S9% FdLhRH18ACReah8ROE. 23. Method as clained in one
or nore of the foregoing clains 19-22, wherein two, recordi ng neans nmake 25

a recordi n§ of the‘c%FR%ﬁWﬁﬂgzﬁF'éEEFEHéPgrﬁhﬁeﬂo%ﬁ@ﬁ%?rTeIative to the
cont ai ner.

20, Method as claimed in claim 19, comprising steps
for determining the orientation of the container making
use of radiation compriéing at least a second

10 wavelength, and making a recording by means of second
recording means with a sensitivity to the second

wavelength.

21. Method as claimed in claim 19 or 20, wherein
15 the containers are transported by means of a conveyor

past the irradiating means and the recording means.

22, Method as claimed in one or more of the
foregoing claims 19-21, wherein the sample comprises an
20 image recording and the reference comprises a reference

image.

23. Method as claimed in one or more of the
foregoing claims 19-22, wherein two recording means make
25 a recording of the container at a predetermined angle

relative to the container,



