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WD 2004/ 088295 PCT/ NL2004/ 000150 METHOD AND SYSTEM
FOR | NSPECTI NG PACKAG NGS Met hods and systens have
w0 emensd2ys been devel oped for inspecting packaRtTyb2004/000150
such as dri nk- containing bottles 5 The occurrence of
for instance gggss s&llnters i n er can result in

cor por YEEHPBs EMegeﬁtIH§PFGFINﬁn§§Sﬁ€§IN§FeCted

bat ches, return operations and danage to the conpany
reput ati on because the presence of glass splinters
\MIIMéEh¢dEeammjsy$temsrhgwﬁimec¢n$%$ bepordeve 1Qped ofwr

the international patent t PCT/ NL96/ 00049
SRR S QO RS G poT B S HEr T By LR aRe br e

THEf ¢ @eLendS &HOoNGr ainBt Hoce ag'mb@@n@gsmm&f@rln beer
detecting extrenely small glass splinters in filled
ceyéetesw tiRsCoOrRRRAER| 1 PDLAT & i oFetei Af rHP%L ed

488Nt d0ed | OB Lo, SEDALAL CoS AL Al @nghd Nillnage

to a standsti novenent s
t@fth@ec@mpdmygiagstaSpémnbecauﬁantm@ peteeted ofi glass
t source camera st em and assocj at ed i nage
sl

RRET L LS R hOWPS SE LT brRcHRt Y iR | RePoTts

practi&R hd ifeFREAHI 6881 apSOsHt eé‘pq@PP@é@iélﬁ in the
filling ine of a brewery or soft I nk manuf acturer.

PCBINY? a0 &t O anwhtnhpé%tdwezéua@ tnfeprrohetdddheures by
mé’éh%"gf ager APOL. 2- 15 $E60RAS rgé?{hé’ci’téﬁ& a@f%g?@’g% for

em i's  hor eovet expensive ecause, iIn
d@t@mﬁymgtémtfeg@lﬁvemagb gb@@@ ol 2htéos imsfabted beer
60, 000 bottl es,. per _hour g illing |line

bariAeR ] (SRR ThELES oRORRGe | RgieTebt B gt edafpBng PROTE

t{REULS ed, séﬁéré@étéf‘&@lgh@ ar® @Seh %w@gt@ye%ab@kwoys a
stated nmethod, the present invention provides a

spendpl ¥ br. wlm@p@bw ngvegenpackagingsshakl aglagsi d
SBLEVELS SHEMGESadeLONS EMIDTL o105t SR L anersy
SPEEKANY fEdaDat be 1magé|pfbam¢§un@wradlatlon of a

preq%ﬁfgr%gggogﬁggngggégs well enough in practice but
requires a complex apparatus in the filling line of a
brewery or soft drink manufacturer. Carrying out an
inspection using such a method takes on average about 2.1
seconds per bottle. Such a system is moreover expensive
because, in order to achieve the high average speed of
for instance 60,000 bottles per hour of a filling line, a
plurality of rotation and image recording stations is
required, for instance 36.

So ag to improve the above stated method, the
present invention provides a method for inspecting
packagings for a liquid product, such as drinks,
comprising steps for:

- settingAa packaging into rotation,

- irradiating the packaging during the rotation with

a radiation of a predetermined wavelength,
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1 WD 2004/ 088295 PCT/ NL2004/ 000150 - making at | east

one series of at |east two recordings of at |east a
w@aoo/08629% he content of the packagi ng during PEENL2004/000150

rotation, this with an inage recording device

suitable for nmaking recordings at the 5 predeterm ned

wav el emgkhng Ae el fadt aee6r 8FRYSE 00f hat ptedaht two

vavet engkhng e SehtEve
raENFRVEAT | AEaknorref 2 Pagt o Had SoTheh CuREr Ry T °

phekating! yusimy| thanbetavlony othi s owiahdan mhgage
recordi ng_stations ection

, .(detection upits, 10 ins
r@ﬁPF@}nESd?Eﬁﬁ?r%H}g9ﬁiﬁ ﬂreﬂﬁgﬂ?ﬂeﬁ?éoﬁgﬁggaiﬁﬁ e
ptB8ePLERSAL ! RYGBLEARLhS applied, an inspection takes

an average of 0.7 second per bottle. One result

her edf mgshoflagcinsgdngi ba st prEsenh bevebhipRelas the
i d : ' . et h
2§R55c 858, Linll's G808 SHRRRLY:BY FRPLYLIG. LA T, Meflorter

sSna unber on and
thfiBgBer! peOKEGNEgSt Ahboaby forellastaate &Ral?, nuinber of

suffice to_ performan enbodi nen

. . t of net hod ,
raEebi Bnngofo PAES BPESERENPNFERELBRS (fICRoFhl PRePmitS.
i1 REBadE mEAt phesﬁaﬁgagéaaikéd§lWHahegn!embgaiment_

supstantially the sanme rotational position relative to
atherdéngr donghdepireeedtr inyestsobsspvappééeddi ags of

.t he eries.. Successive_inmages,are o)

ihasrEErG EakSH, Sy avEredr Oh 0 carengarorh BokELE - ome

rbBRe1boht-808t isl €ASE 1n¥paBtiBRyeyksenecoafedeofebbezed
(continuously 25 revolving) bottle. These inmages are

merer edsibdcAnfngEe sheaphyaP¥doPBlyipPetlE| HEtHPA -

SUbSﬁqgg?Eeﬁnggﬁ?og LhereEor gumbbe SaMBoPRLLLA ﬁhahimage

360 ro I on erence. en these two successive
retragdsngr stevipasedforhénboankte WM2FR4bewidit snfédcento

ObF 605 P HeTRRSEBE bR ot FI NREAE0ePoRava BoFRer e
pPeskthtoini-BntNeni mage. This gl ass displacement between
the two images can be detected, for_instance by .
In a further embodiment the packaging is situated in

substantially the same rotational position relative to
the recording device during successive recordings of the
series. Successive images are made of a bottle revolving
on its vertical axis. During rotation of the bottle at
least 1 x an image is recorded of the (continuously
revolving) bottle. These images are stored. Each image is
compared to a preceding or subsequent image of therefore
the same bottle with 360 rotation difference. When these
two successive images are compared, the bottle will be
situated in the same position while a piece of glass
possibly present in the bottle will however have another
position in the image. This glass displacement between
the two images can be detected, for instance by

subtracting the images from each other. If anything

remains in the image, then glass is present. Subtracting
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subtracting the images fromeach other. If anything
remains in the imge, then glass is present.
w@aimtise2ps ng 2. WO 2004/ 088295 PCT/ NL2004/ 000 1B0T/NLEI®4/000150
i mges from each other is a per se known principle
which is applied inter alia in the inspection of
thabihgged Hooml eavht btheyl assapperi stekmpih bpreinciple
Slb| .1o.al . out

oASCBoLE anpkitd, PRERFratibouf B8 InER et SE ot [ Eebets

AVBMQEYénﬁlaﬁdatQEas§|ﬁéﬁtiélGDWiDQ ba setattea.to the
bottle), The spin and inspection can in ﬁr|n0|ple be

carrFEdlﬁuPoﬁégﬁiﬁeFolﬁlrﬁﬁéﬁtcﬁr?YSQEBnH ewePRBGT iR
dh9§£ 095¥a&? oh1¢wRéh thQSBSEgigo %gk%ggf% ,and the

req u re to realize a capacity o
besshmarmoﬁmngrdnngelataoﬁutoheheehbbdlebntThecspsslaad

recor s of the series arﬁF é E £nte Kenlng
1ppREC h? rGalt oF BEPPEYRLE! n%ﬂrﬁb? t Poh, Fpgetner L
ab8lLiet bvel ¥ecshaD! fnERERQdrel: anktyatbngnipeiganepazhor
the purpose of 15 taking a picture hereby becones

ipepsfbien ThétpobHei sRASHEEE o peralérabhycepprétly of
gu5bagﬁgggiﬁgeﬁ??dhbﬂ mhlch the recordings of a series

erence between the speed of the
cont ratooflihgetopackagthgraaudbbiémpackagcagsssvher eby

reali.zed. 2 Tgere is further pref rred, epbodi nent
rGREFELAIEhE Fa??Bheﬂi?EﬁtWﬁﬁ 158r PRABEPFHELHE

tPREl OHrbpvili R at Becheeerflinga Qﬁr§t§§h|e§ 2EeabBgely
Changes in speed enhance the effect of the difference

simpdpewdthed PE adbanesgesusheocamreaalprukhii pyrppse of
chEERhTANgT e HOLB, ALLLBRED! pBOGLE 0T Vi e I !

I on pac glng écones possible
for Thetaocettion dpéedtlpapteeéeabuy patkaglagslﬁg the
whi ch | abel s have already been_arranged.

PﬁﬁﬁeﬁnﬁﬁlUﬁlFPoﬁPFhEeFﬁﬁaéggﬁfog §eFFEéerar90made A
d@EEE@EﬁQEYbEEWEéﬁeghénsﬁégérototﬁétééhtéﬂ€ geeggace of

packaging and the packaging is hereby realized.

There is further a preferred embodiment wherein the
rotation direction is varied during the period in which
the recordings of a series are made. Changes in speed
enhance the effect of the difference in speed.

It is advantageous to make a plurality of recordings
from a different angle of view in relation to the
packaging. It hereby becomes possible for instance to
detect particles in packagings on which labels have
already been arranged.

Image information from the images of a series is
preferably compared in order to detect the presence of
undesired particles, such as glass particles, in the

packaging.
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undesired particles, such as glass particles, in the
packagi ng. 3 WD 2004/ 088295 PCT/ NL2004/ 000150 A

wo eootlogs29mspect of the present invention rel at BGT/ND2@4/000150

system for perform ng a nethod as clainmed in one or

nore of the foregoing clains. Further advantages,
f eatAurfasr vk RARETE OF B DFgFEsentIVeien oithidttgs to

» Bl A8 e & SRed i LR cw

mdwf erferdee tHotdmoamnexidins awi ng, in which: - fig. 1

shows a schenmtic view o n_inspecti tati
O T YR A ESn LS AT GRd (LTS 05 Wus
preddd® GiAH a0 wal T asording dachediil elac o g 1 # che
an enbodi nent of the present invention, - fig. 3
faHewsi g tderc i Righemn @lc Ff SiFred SOt neirredt,
fi.g. 2; - fig.. 4-8 e di agyr jfferent
Wletr%gordalzfn%%%éc%c%%rtl%ga 0 - cgépllr&ggle ! ?lnr\?&lﬁ%}g'; - fig.
9- 12 shioyv al délagwanareddleemdteve ofidwrdthesn ndyoeltrbot s
according to_the invention. One beer bottle B at a
sEatOR AEEOEIIRY P AR PTFPET 2 E e on unit 12
betweﬂqﬁ. rg NghJw@ndl @i feadh Zyran % O rézoMiMed is
coupled To head 2 via a speed-reducing nechanism4
scimtiwe optd¢orddndriakears, ewerdideenty eletthaioregpnte
.intg rotation. Ring 1 and head 2 are therefore
l%ﬁf&%odq’rotatably relative to a frame 6. Light froma
25 14 ghig saurgieows i & fimé hitaguest dadardirey bod tilee and
recordi ngs are, nade of the content of the bottle.
epReH RNt (HerlelAr e di fferences in the rotation speed
of thesott] e @wwwetimgtapag?fh[ﬁf@f hottt&rdyd ng to
mass inertia, the content wlT nove relative to the
emotdients acowrdingstS0the orpyemndaregntdidter ent

nnneptfa§§|§9hf.§§g%qg {gbégmmatic view of further

embodiments according to the invention.

One beer bottle B at a time (fig. 1) is clamped in a
detection unit 12 between a ring 1 and a head 2. A motor
3, which is coupled to head 2 via a speed-reducing
mechanism 4 and an optional brake 5, serves to set the
bottle into rotation. Ring 1 and head 2 are therefore
mounted rotatably relative to a frame 6. Light from a
light source 7 is further cast into the bottle and
recordings are made of the content of the bottle. Because
there are differences in the rotation speed of the bottle
and the liquid in the bottle owing to mass inertia, the
content will move relative to the bottle. If recordings
are now made at different moments using a CCD camera 8,
the content will be situated relative to the bottle at a
position other than the bottle in successive recordings.
Use is made of this to detect for instance glass

particles.
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the content will be situated relative to the bottle at
a position other than the bottle in successive

WO ewangi2af)s. Use is made of this to detect f oPCT/NL2004/000150

i nstance gl ass particles. 4 WD 2004/ 088295
PCT/ NL2004/ 000150 The detection unit further _
conpitiss edetegriaicon v} orf witgiel! (RMriashumetivatipn

s Rl Yerddd HIY L0, C[EY] N0 B Al0nal; QS hes st s

a ca a picture.
cdaiay td edigled Bodn Orhalrbds il eimulsich 5 | aassrhemmdikes
in the direction of a reflectgi 15 on a rotating part

a F G et ctIHIE UNFRLSTFLG FHFECtYt Upis skl emits a

144U uahat hey | aseindedieddlicn [t (Lrrd 1@ d£C1 Lty aNd
the reflected beamis received by detection unit 16.

rotatiigimalpast thlerthendetectien iy a bh e cre@lettare

' Y £ ' t.th
ofved bRk Ol ALRINAR R QA dle e [
ambfsilte ofefileched Hheam | Bd tescdiakes @y plet ettel o henid trepe.

informatjon is processed in conputer 10 ., 15 and, can be,
A iGNl elf Jrhe reeht 190 e LRNGY PR 07 Heh abREcture is

ribed advantages, enbodinments described

her el nbel ow have the further advantages conpared to

t he Aot iarternat itat - herépspeetilot dare trakeop| gererates a

directly duri rotation 20 of the bhottle, - the .
PARA I R haVES SRRt (T oAt by Vhfp this
1deddk sidids a phechpstl e can be inspected froma

nunber of sides _instead of fromone side, thereby

i ncrési Hepdh el DEoFBat o | 19 \PRACEFRPR IR FPMPUERT| 1 g
aﬁ&”&iﬁ*ﬁ%l ta Q&qaﬁ)?§¥é€£iﬁ9: e?bossing or

pre-printe ott1e can be detected, t he machi ne can

be plracetb@fier tdethabsbdveglescribed advantages,
embodiments described hereinbelow have the further
advantages compared to the prior art that:

- inspection can take place directly during rotation
of the bottle,

- the bottle does not have to be physically stopped
and held still,

- the bottle can be inspected from a number of sides
instead of from one side, thereby increasing the
reliability of inspection,

- fouling behind a label, (heavy) scuffing,
embossing or pre-printed bottle can be detected,

- the machine can be placed after the labelling
device, whereby flexible line lay-outs are possibie and
the machine can be placed ag last in the line, and a real
final inspection is therefore possible,

- there is less mechanical complexity, whereby the
mechanical reliability and availability of the machine

(OPI) improves,
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devi ce, whereby flexible line | ay-outs are possible
and 30 the machi ne can be placed as last in the |ine,
waea4as2enl final inspection is therefore possP®i/aL2004/000150
there is | ess mechani cal conplexity, whereby the
mechanical reliability and availability, of the nmachine
(OP1y haprevesths VEFPOOLEI OBEOEE PAFRLTBOLY bdvasty -
he_ i, NSPEShi PN t L i gual f¥1 cmented
C%@ﬁ?@%ﬁ?@a,a%n8§§?§%§|Sﬁg#ﬁ&%?%f%?e can %e i%p %%%n?ed
pPeringseectonnuuity, - in the case of a |ine stoppage
all bottles present_ 5 jn the carrouse an
inspéc%%d?hﬁh%?éﬁyofnatL%n%a§%pQﬁag%_?#%gbgFggﬁgg%resent
ihhere @sLrHQsHNi Bspepteinbpsét &8, (WMiikedbyr €8Uthei Base of
product loss and waste). In addition to recordln% a,
asbinessoPrpPaggetshetonarst PpguBinIPRCHEEt HPkt pop (which
rotation, Jf.S.a 1 0SS to record a plurality
r%gu?%aggsp%égﬁégtg??%ngngfgéé?%giance at 00, 90, 180
and PH{Oa@ditbos €bi gec@ydimgth series, of| imapgeés and |V
respective | mages which arg recordfg

ly). at a
CB%?%?E?ﬂ%dogn@P@ BFECHRENPEBNhAr 25?1 at b stBsagfignt

pbiBIS1 Lecqr dedoB80aabl gEal Dy et erabeedpdd asgheion
This is shown in the followng tine diagram (N.B._, in
fop ynebancheaboffl e9PBt al88° apedt2708 QErvpEal (Ak¥s 2)

(

b i s_otherw.se atLgpa ' he -
ook kEeBabr o bt Fare efetd SEpdtet et iyl [orfagen bien
ate cespibed forat beteastntfasngbeoadéngsenf cdmplred to a

i mages per rotation are _nm S indicateg

: de, | mhicg_
Suhﬁ%ﬁue%Er%méﬁetH@CBB@FFe3§9_b%?ﬁﬁrsﬁ R GEtgrmIne
aﬂgiélcﬁhéé MRMBALwn! Bnt LAB: £6IBERiG Hihe28ibaRER (K128,

I Image (t3) Il image (t4) IV . _ .
in top view: the bottle rotates about its vertical axis
but is otherwise stationary relative to the camera):
On the basis of this time diagram the following
table is compiled for the case that recordings of 4
images per rotation are made, in which is indicated which

part of the bottle is being shown at a particular moment

in time:

image (t1) I

image (t2) IT

image (t3) III
image (t4) v
image (t5) I

image (té6) IT

image (t7) IIT
image (t8) v
image (t9) I

etc.



10

15

20

25

30

image (t5) | image (t6) Il 30 image (t7) 111 inmage
(t8) IV inmage (t9) | etc. 6 WD 2004/ 088295

WO DAMRR2004/ 000150 Herefromis nade the fol | oRETIYL2004/000150

tabl e which indicates at what tinmes a particular part
of the bottle is being shown. If no novenent is
det eBesdfbenneenmpe the feldéewssgveabhggwhieh dndicates
a ar i I bott S$$.0
Bonbal rarEinSnaBtbich b fare "B bie B0 18 Lo hrtns
sabwﬁorrfnﬁbamoeembatfmbldategteﬁobetween theetwb tI,
t5, t9, t13, etc. 1OII t2, t6 etc. Il
spgceppiveljmages oft the F?/‘“F4PaF§1CP}§r Piét efcEhehe
b69¥§genﬁ00§15Q§ akaéénﬁsh@havQohOhbsebEthk@uha 15
real i zed a3 lows (fig. 3): Wien the bottle
undePQGESraﬁ angubartakgplaceﬁ@ﬁtlnshénCE|qusdfpﬁlpweng
bottl e.w come into notion nore slowy than the
pB&P%FelnT &"€4l ass) particle (G in the Iiquid
therefore cones into notion nore slowy than the
bottle. 20 The position of the (glass) particle
IcompafFéd FR/t 78 i frddesSERi-th substantially 360
Q|ffe nch|ntg@ttEg4 retation relative to each other)

mnll ange'when’'the 'rotation speed of the bottle is
Iﬂﬁcreased7 WheAlt, h&lbot @tcon speed of the bottle is
ecre

2 quid in the bottle will rotate
E?y gﬁ%értQG’tl ‘than the bottle. The
(glass) partlcle inthe liquid wll then also rotate
nore rapidly than the bottle. The position_of _the
(gl a38p pPaVEMERE Obnplecdlpfst F6lpfkayesto the bottle is

realized as follows (fig. 3):
When the bottle undergoes an angular displacement, the
liquid in the bottle will come into motion more slowly
than the bottle. The (glass) particle (G) in the liquid
therefore comes into motion more slowly than the bottle.
The position of the (glass) particle compared in two
images (with substantially 360 difference in bottle
rotation relative to each other) will change when the
rotation speed of the bottle is increased.

When the rotation speed of the bottle is decreased,
the liquid in the bottle will rotate more rapidly aftér a
time than the bottle. The (glass) particle in the liquid
will then also rotate more rapidly than the bottle. The
position of the (glass) particle compared in two images
(with substantially 360 difference in bottle rotation
relative to each other) will change when the rotation
speed of the bottle is decreased in similar manner as
stated when the rotation speed is increased.

As addition to the above method of generating

relative movement, use can also be made of the period
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(wth substantially 360 difference in bottle rotation
30 relative to each other) will change when the
WO oi0ass2es speed of the bottle is decreased i NnPGI/NLL@H/000150
manner as stated when the rotation speed is
i ncreased. As addition to the above nethod of
igeadiatehy afbpst Frarhoveneht thesBoEhhearsbabéoradbt of
0 00 1
PR REREAr, thry GrarE  Pae e e bot | o rat abi SR At
ihbatigooEnhotrbmehyl, ass)lpabei eterast| whohkengheobohele is
inertia of  nov enenth.stihl be a .rﬁst mﬁile #he bottl e
a1 3eagy T BaHy S oviEg EIAP HPGoet GEChvRF ERoBrRE & ABFGS
ab88tsob0abodkcO; Owdtses. covirbBtachoLEecbrcoRpegu@t and
exposure and canera shutter tinme_the bottle will be
cemewp sbutberfbime thedbehElegladd) Ppafhpwneciit| pfpéocus
0 s n y h
B ey (GLRHE)) BatSitls O4LTORROGnEARY SBREBLY. s T ocus
oknawnihgagerpr etesdyngThe t(gthmByupartitlei thnbbe
aEparent t hat Et,is al so 50ﬁ5|b e.wth this nmethod to
derspEet RY| aPRLYiBP BRAI FEr XRONBel 8PS BAPFESEATFhe
t@ghh&gueghe advant age conpared to ot her nethods,
i nclu the patent (WO 97/14956) is that the 15
bott e wslinbpeQPQQrﬁﬂﬁnthaﬁl&Faﬂﬁt?lép pPgedblahuisby

PRSpBELTaR CPi MBS o8 LRBERNGA SRIECFhaCIRRC8 o

pé@tQbeoﬁherbﬂatmé tmﬁesaﬂﬁhntKQEScaﬂpaﬂédQEOIsthér
particular _inportance in the re-1 abel

mBBPPﬁ%s &HH1Eé1§8uFF€dPEB?PFe§WOI37296556901§n5595 the

pbEEPEd: 8O Ak EBEe@b9¥%mS§rb@ﬁrgﬁlty”896§lh€§ U%ﬁe?@by
asynChronOUS reset caneras is to be recomrende

thkesbance oﬁnéaagca@pnvasedncrﬁaggéréay ble anspection
ext er nal

h f
<S8SCHRS BRpPPERERORc: AP barpara-aregtnyBletieet "

ace usi ng
r@ﬁéhhboﬂhefQ@ﬂéaCkT&hgnaﬁvaﬁﬁhgg ﬁsoafapaeteeuuam

1ggg§tance in the case of pre-labelled bottles and
scuffed bottles.

In order to enable recording of the above series of
images the use of asynchronous reset cameras is to be
recommended. These are cameras activated (triggered) by
an external signal to start the recording of an image. In
this application this can take place by using a position

feedback signal coming from a detection unit.

The rotation pattern can be adjusted with this

. method such that an optimal movement is achieved during

recording of images, and thereby detection of possible
particles (fig. 4). The concept of rotation profile is
important for this purpose. The rotation profile shows
the angular speed of the bottle on its vertical axis as a
function of time. A simple example is:

t0 - tl: start-up
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The rotation pattern can be adjusted with this nethod
such that an optinmal novenent is achieved during
wo ewangi2ng) of | mages, and thereby detection of PEDNERIOI/E@00150
30 particles (fig. 4). The concept of rotation profile
IS inportant for this purpose. The rotation profile
Edhowk?* t AR hABUPYP §BE@518? the bottle on its vertica

t8XL st 8 Brakiyngtion of time. A sinple exanple is: tO -
tl: start-up 8 WD 2004/ 088295 PCT/ NL2004/ 000150 t1 -

t2: Eonifnpossibbeavibh thke-meBhodraki ngedrdisnd process

. I b i1t h._{he hod to record a process i mages
l@%?%%géﬁﬁgﬁghgﬁg ngﬁ%dp?ﬁl?% gg.gg ??'is particul arly
advant apeopart Ocadatrilpugdvanyaggous heo asgut ehuspPeedying

éfi . 5% because the particle then remains noving

CRENERAELAEI FPERAr FA8; on) t BEERESBOERE ePaRF 881 P0EBERI e
BhE1 A 8ob I : ' apge otAaLi

R i e R e S St R A
shorklspspessibhet bresmenn denebyxbéforaingeancahireherse

It t. hi ng. . An opti mal
SRR SEH! be O B ShtrE PRPSLLRPAREL A PRLLTL, ).
vepgcshort piodpetsionf oimé8St @ CRe BB Pbe | PELYE 2EHOMNwhich

with other, already existing inspections 15 whi ch are
CRArFEFH butni A PREEt FRBPRIAL andeRine.- AN nepeimpbsipbarieion

bys i s (pRLhogl) of 5 5a r i .

pseparatéljgcon%rofﬁe %gt%€:8g€3§% L %#P#%%Sé%gg%%ts’

foakimgtamsee ofybapt| e rotation, - Side wall inspection
of corated, and enbossed botil es 20, and

d. for .

i nst HACEIEAELPT Wt RcOFRRT A HUTRYY oFiTLiRd atnheehions
whixedvertgreadad f oit hen %P§CM§@Q 50Ta Wbt HBE is made
péé§¥§§éI§§Stﬁygr§éghégeofoé;$§§aég:é gééggéfgﬁ unit with
separately controlled motor:

- 360 Label inspection making use of bottle rotation,

- Side wall inspection of decorated and embossed bottles,
and for instance

- Foil detection.

A number of cameras in the fixed world can further
be uséd for further inspections wherein the bottles are
oriented.

Data communication can be minimized by linking motor
control and image recording triggering by means of
intelligent control.

Image series allocation to different PCs can be
realized by means of for instance the Firewire protocol
(IEEE 1394 standard) or by fast PCs or by muitiplexer
technology.

The relative movement of the (glass) particle to be

detected in the two images, with 360 difference, in

relation to the rotating bottle must be great such that
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25 Data comuni cation can be mnim zed by Iinking
nmotor control and image recording triggering by neans

w@boo4i0882e3 | i gent control. | nage series all ocatPORNLZI04/000150

different PCs can be realized by neans of for
instance_the Firewire protocol 30 (|EEE 1394, )
sef iR (JSBRChion Ashr pegh GRORMSR (ptesteton 1s possible

(6@&515‘&% 51 0460 F&F a1 Y& PvanEdte Ainddiged ol ass)

particle to be detected in the two inmages, with 360

di f f Br emcliyrilmer reizndorend the Fage irrrdodine ¥ist

be great such that WD 2004/ 088295 PCT/ NL2004/.000150
C%ﬂg r&Hetecd i ot Hi DUy merml\/rg"rren a]@Ie‘—’fr%eéc?lt&ﬁ)nwflﬂgs{'loq';h

aQSEA Bl @i s hesanse: pasjidiarorduy| Bssetpaddmet®) instead
changes). In a further enbodi nent the ipnmage_ recording
of 2t R NI BRNeRt R areqYIRY AT dirplgcement

of! n@ﬁ@\é%b@tf@gg‘éﬁ%&%cﬂfse%eﬁ SYAHLFONOUSH L €58 antage

caner I nste at an unknown nonent and regul ar
hangof ars di splepkeerdanetd adtel tatidre. (Hsyihe mormus
reset canera): The advantage ereof is a sinple .
O ST | RS oia (RS S SRSt B e TGS can
béd_f“%;é esOr Jetk é FBPESs Dded SEItRS et 140 Bedasiey wing to
[

erent sides of the bottle, whereby owing to the
£ ST H# tb ke [4oF RAICRECHB (NS Th - B (ISR BT Paeta B.on

. 1 ¢ if . o
IS e B IRAE iE | (AP et ot s
net i prdsdnton Wwith he dobdd |darls friogld npblrureina tiepausties t he
15 side, and thq?r fore also the differences betvveer}1
ey ﬁ% the

OTHRALRF L, O 11 (PR Hot: DI stBPE §31t M TaHETe
sid acdnd "Bgererof aCksd MBS Fi Df SEdnddRUSItwddn tee
dark field illumnation is not perfect, it is

spdesi brel byt earobfbe | v ke ode sEiaglnagsnf ek tignage
- iplapual e erul ned ol s et o>
ilnventd oo oprise . perfect, it is possible by means of
image processing techniques to distinguish reflections
from (glass) particles.

Further embodiments according to the present
invention comprise:

- a carrousel with between 12-24 detection units.
Such a carrousel can be placed in per se known manner in
a filling line for bottles. A further variant is a
detection line with for instance fixed cameras, wherein
the bottles advance one after another during the
detection in per se known manner;

- bottle orientation feedback means per detection
unit (for controlling the moment of camera triggering) ;

- a drive unit per detection unit (e.g. stepping or
servo motor with position feedback). One drive can

optionally be used for all detection units;

- a camera per detection unit;

10



10

15

20

25

30

- a carrousel with between 12-24 detection units.
Such a carrousel can be placed in per se known manner

wo 004888205 filling |ine for bottles. A further REF/NRRN4/000150
is a detection line with for instance fi xed caneras,

m:r egg{{a&e( efo’r?q% %&% vancea\%oense ;crarr ano heré_ldq:rl r%gly

orPrdeN tuaid s ke dm o N Dure mdletAsd on e lsmidle(f or
controlling the noment of canera tri

gerlng)
bafrthee i (ElrePWERRS W WHRE(E: 'fgﬂt éietseé?wg
%¥ggt|on f eedback) . Cne drlve can
optlonykﬁg uUsed for all detection units; - a canera
per defRhotdvairraini IR cal@enaD 0Y08828&kc or more;
PCT/ NL2004/.000150 i-mage field far the.. S
recordi ng rﬁ}fo egfio]nljt I’tja]ntoloé:rs"Yld:cel-l ¢ rjtq'aegﬁ Lj{a]ﬂ%w
£ 150 iandnigarhiade;, bottle for the purpose of
i nspecting foils ‘and detecting floating objects; 5 -

(Fl reWaloun RanaRas B FMSRAIERT orhf%; cansy RRYPT
fllll Tygggi\%glbégEEQJJed) dark field illumnation;
-7°co

our canmeras for i1nspecting |abels, caps, and/or
fill4 mmamqtrcmfemng exmpiters nEGRP Or GoesSi Ng

uters and c ation conputers
C?Wégaﬁﬂﬂ 1@ (ﬁﬁ 'ggﬁaﬁﬂg#br vi deo and ot her data
tr ansfo%fu1ca1h8gr1dl\@sar&1{g)rfdf1dbmgd an®MHHON RIS
camera, 15 illumnator, system housing, |PP PC,

t1EDMVIEC; This means bei ng in accordance with for

| nstance JPS. J (NS B2 Spuetale aTbodimnr s are

shown arrangi ng canera an um nation posi'tions
1Wdrﬁ1ﬂaﬁ&pﬁctsysttiere&ﬁisus}itﬂ‘g§,r pr/mr, tdoMMET t IBhio dieans

exam ned. In figure 20 9 abottle Bthat is placed in
YIRS ridt AGGF HEHE 30151 Tor instance

In figures 9-12 several embodiments are shown for
arranging camera and illumination positions with respect
to each other and/or the bottle to be examined. In figure
9, a bottle B that is placed in the rotation head 30 is
rotated as described in the above. The bottles is
illuminated by means of the lamp or radiation means 32
through the bottom of the bottle.

In figure 10 the bottle is illuminated from the
sides by means of lights 34 and 35. The camera is
positioned under the bottom of the bottle for taking
images. In figure 11 the arrangement of figure 10 is
altered in that the camera is placed at an angle with
respect to the heart line of the bottle. Advantages of
these embodiments are that the whole bottom area is
recorded in a recording. A result hereof is that e.g. a
glass particle can be spotted quicker and in several
subsequent recordings. The inspection time can therefore

be reduced. A further advantage is that when a process is

11
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rotated as described in the above. The bottles is
illum nated by neans of the |lanp or radiation neans 32

wao booag293 he bottom of the bottle. In figure 1PCT/NE2004/000150

bottle is illumnated fromthe 25 sides by neans of
lights 34 and 35. The canera js osi tioned under the
utRst (b BH A o RPEE Fr L ATTR B  L1RPST gL 11
mélhﬁlefri{k?@gﬁcfﬁﬁm AfedddUS JO dSic@ln&sfehd neRdat the
ca

a s placed at an angle with respect to the
rémardintgmneand tdieemofrde bekmant iyds Gy BT tdfestdre

enbodi nent.s are that e bot t om S npm
oS aodl P 1 TE PTecor iy A AT 1 ERGKES Sfjnping rhe
bEct B ASeh et tésien Dep be spointeshepuckerpantbimed for
several subsequent recordi ngs. The inspection tilpe
tRarfetRF eI R PTPECF2dULRHL RIS heAT RIVEHLERES | QT ¢ HAR
ess / 296 / INL20044 000150
Suse%ji% %cﬁﬁt%%eg%ﬁ{%;?g&d?%d be%e i nspecti on,
rexeoeding hts ot Dormeddst tan benalke edl tecerseeetheto the

recordin are taken from bel ow . Such dryi t
THbBt e rﬁl'é%rih%%gp‘%lﬁ% Mg DY %e%%sd%e%%}% I%gs‘gj{l%nll@ﬁ&%t
140her ohpt tbe, b BB sPh Nai-eg 115 ey apd PO USAly more
performed for the detection process._ Furthernore,_an
fablarkageebiormrd - shbSRJLaR% S16F thel HafrkY at? nt#+}. on
. t th . .
i S cag ", 1P Coh S PR AR LR e 2REe B o
tidetlesttbe. in the utnost 10 | ower part of the bottom

area ip the bottle can nore fully be rfor . Also
| essh d’,f:]‘ﬂ]ft ST § ‘é??t?%e?%?ler?)lﬁo‘gf‘ﬁ%n%aﬁgjr%’ agfflt i s
cHRSH s onedysi Tawey S i Fad1gepegtiteo the bottle. fAom the

further advantageous enbodi nent (fig. 12) 15 conprises
siges | ampsa @rismi 42 Wt nEbrenes bées 1 9140t hECTsi des

<Rl SR WAL TRER- SO, g0 dilils s e
ceipbathemnt féorrefltectnggligight . I nthhs saaranggearnt the
li;ﬁ% from the bottle can be detected by the camera from
two sides, thereby improving the amount of information
from the bottom area of the bottle that is recorded by
the camera. In such an embodiment also 2 cameras can be
deployed for capturing image data reflecting form the
prism, or capturing the light directly from the mirrors.
The possibility of e.g. a glass particle falling in the
‘shadow’ of the head 30 is thereby diminished.

Also, as depicted in schematic 13, a camera can be
placed at an angle above the bottom area of the bottle,
e.g. having vision through the shoulder of the bottle.

The taking of image recordings can e.g. be triggered
by the orientation of the bottle or at a predetermined or
a random time interval. The orientation of the bottle can

in the first case e.g. be determined by means of a

Sensor.

12
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from20 two sides, thereby inproving the anount of

w0 ndoatossps on fromthe bottom area of the bottPET/ND04/000150
is recorded by the canmera. In such an enbodi nent al so
2 caneras can be deployed for capturing inmage data
refl@he|pgoceﬁalngeofpth§n¥e©®r@a@tuma%gSt%@nlbghhandled

|y, f h 2
1§ SETREKLLETRT oTpdpPF ki 2 g s RIS Y YoRhe fell
pdltie bheerbyt dbm shshpd. mﬂte@11@35dbpracedd|and the

schematic 13, a canera can_be aced at an 8 e
dabboEcrRe bBREBnTareRSo FH?E§S%6tWFEh r%S@GCEaB ngesidual

1Hf§5¢ﬂ§ti?ﬁouﬁftébﬁaﬁtﬂ{?éh?ertﬁé {*QEOPQ&&' €nagl -cl'_Qﬁ be
I'ng of inmmge recordings can e. be triggered by
anhéyeedewtahlnaspECthEOb@ntEerbﬁeatracgrdé t emagaelyor

f ttl
cduR SRR TE ST o beRk S koAb engl LEULBRL OB pOE BOL T ©
o@1§ﬁﬁ§@ﬂonl§o¥£k28ﬂ4b@88395e961ﬁé&ZQQébQGQ&SQma§beand

roce33|gg of the recorded i mages can _be handl ed in
sybperHPRiAYsTurrE§EsPRPERSE188bSaREPAI PY TERRE| 41 ©-9-
tggt%hBtQEEEQEﬁt bBoeaR PRIAUL Ul L¥agUBLEAC! EdnaBd the
erence i mage can be anal ysed h respect to
deegmmmadeanddeHarnbﬁd Aaft pamaticliebyrethededcondedveral
.imge can b anal ysed with respect _to an _ear
FBBRRdel PRage gt ETRECSH PE| HiSoF BAGR oY ab PRgRature
oFowaEdpat-nechat tha vper yesbahiasApasi bedngok.yheglass,
earlier recorded i mage and subsequently further
Wbﬁ@be@@ﬂﬁé iradebp BybRERAS BPIECH, OO PKE2B{Bt Paserdal.
g&e&eagué §8adatbr hegbeegtganbeﬁtlgeternlned and
escribed of particles rec ed on several inmages.
BaseDidfiepananetmbpdiobntbedesajebedr ynt heenfibuegoiof can

the particle can _be determ ned a ing e.g..qlas

o ERHsUCaTPERad o THebGUBhES PEPEBE. S0P BRSAfed BY cthe

g?%%ﬁba|c1&§m§h|0h woul d ead to an accepted bottle.
fferent enbodi nents described in the foregoing can
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be freely conbined. The rights sought are defined by
the appended clains. 20 13 WO 2004/ 088295

WO pk2004/ 000150 CLAIVMS 1. Method for i nspeRCT/NG2004/000150
packagi ngs for a liquid product, such as drinks,

conprising steps for: 5 - setting a packaging into

rotation, - irradiating the ing during the
rotation with a radiation of a predeterm ned
wavel ength, - making at | east one series of at |east

two 1remetdbhg$onf iaspeeashgappakbgbhgeh&otont éaguofl
the 10 pacga%ina du%ing t he r.ot.atiogE th%grwﬁth an
PrREYETr eEBFH AT HEVPEE sGPIRBEEFEr ®MBRT ng T écor di ngs
at theseEE@ﬂétQrﬁh&%@ﬁW@éeﬁﬁﬁ@tBotatibhthOd as cl ai med
in claim1l, wherein the ackaging is situated in

substantiraBipting §afePeskegiag BHELNFoERE SRTAELRR Wath
to_t.he,recordi i Lisn i.ve recordings
aogagﬁgtlgﬁ.og ggp@%ée%%gmggeglgﬁﬁgggﬁﬁﬁh, g

€ Seri eés. 3. tho claim1,
wher ei maktiogeasi Leasteonedisegs esf ofhetséeres &we nade

W th an intervenin tine interv of a, predeterm ned
CRGPROLBHS 58 AT NBHRG “aDaCs P d ey COREeBE . Rty & sy
et ab9H8981LRY ngC ki Moretael, N thie Hatat kanispeed is

vari éd during the period in which the recordings of a
reeoirdd ngr devade. s5iteblieodoxs nekingedeCRTEABIST fpltae

of the_ foregoi e, wherein the rotation
RﬁepggFFgﬁan W%%Fé%ggﬁgﬁng 25 the period in which the
recordi ngghetl asseflisdsnedr dnmedeimtl, Mehkaeias tdleai ned

in _one or nore of the foregoin ,clﬁins wherein a
pgickealingy 16 sd&rpESeoriny o d3dl¥ Thed&3er ei n
IEE%%&%hQQS ofsithens 3@ aRke fiomndi ftebeat ngseleh@gear e
made successively. 30 7. Method as clainmed in one or
dwriecobuckesisdvegaieuprdings of the series.

3. Method as claimed in claim 1, wherein successive
recordings of the series are made with an intervening
time interval-of a predetermined duration.

4. Method as claimed in one or more of the foregoing
claims, wherein the rotation speed is varied during the
period in which the recordings of a series are made.

5. Method as claimed in one or more of the foregoing
claims, wherein the rotation direction is varied during
the period in which the recordings of a series are made.

6. Method as claimed in one or more of the foregoing
claims, wherein a plurality of series of recordings are
made wherein recordings of the same rank from different
series are made successively.

7. Method as claimed in one or more of the foregoing
claims, comprising steps for comparing the image
information from the images of a series in order to

detect the presence of undesired particles, such as glass

particles, in the packaging.

14



cl aims, conprising steps for conparing the inmage
information fromthe inmages of a series in order to
waleddoss20hie presence of undesired particles, SPCIYNa3004/000150
glass particles, in the packaging. 14 WO 2004/ 088295
PCT/ NL2004/ 000150 8. Method as clainmed in one or nore
of the foregoing clains, wherein the i mage recording
devige r Lghsis t t ;
reco%di&é? y&gggig%%?m%&sﬁ%p??%d&¥?g%§%d?§P%%gtﬁ%regOlng
cTtaimes A. wiferdih holde asmedai necordimmedeviceres of tamwera
foregpoin clainms, wherein durin erf.orm ng, of the
Wh%?%oﬁ?agcﬁﬁ%?ﬁganboi@af?a%eﬂe??féf%%f%%rac%h%?? ing a
5 s@bpVEedNfton 6adsdlénegndeaasefoI generating the
radi ati on, and 10 position-determ ning neans_for _
det e? i Mergod has r @fam@ﬂ all 98 eT orCH? PhetPackayraging
j 0 | ai i one
B R R e
packaging is placed in a holder comprising a drive unit,

radiating means for generating the radiation, and
10 position-determining means for determining the rotational
position of the packaging.
10. System for performing a method as claimed in one

or more of the foregoing claims.
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