WO 03/ 042673 PCT/ NLO2/ 00750 METHOD AND APPARATUS FOR | NTER ALI A SELECTI NG
OF A CONTAI NER The present invention relates to systens for selecting
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Such a robust ?erence image is preferably obtained by determ ning,

preferabmyoﬁéﬁtplxel a nean val ue of the inmage WO 03/042673 PCT/ NLO2/ 00750
Containers with a damaged exterior greatly impair the

image of the product for the modern consumer. In order to
prevent such impairment, it is important that the containers
15 are properly inspected.

In order to enable such an inspedtion, the present
invention provides a method for composing a robust reference
image, or a reference image with permissible deviation values
of the exterior of a series of practically identical

20 contaiﬁers, such as bottles, crates and the like, comprising
steps for:

-making an image recording of a part of the exterior of a
plurality of containers from the series,

-processing the recorded image in order to obtain a first

25 representation,

-composing a complete peripheral view of the exterior of
the container on the basis of the first representations,

-determining, on the basis of all recorded images and
parameters to be preset, the robust reference image or

30 reference image on the basis of which acceptable differences
can be taken into account during selection of containers.

Such a robust reference image is preferably obtained by

determining, preferably per pixel, a mean value of the image



2 and a nean devi ation (standard devi ation) thereof; the robust reference
i mge then consists of two parts. It is preferably built up by starting
wi th an iwaga/4eher eaf t er subsequent inmges are automati eaTNLoadasad
thereto until, for instance 5 after 1000 bottles, the robust reference
image is conplete. This can hereby take place during normal use of the
installation, while the inmages of bottfes in different positions show
coherence, .Such a_rqbust, reference,i ...or .a reference i e wth 10
orm oot BPd HoUrar SrveariEs SO RART Mer ok hoa hErFras: | DRA L retthr

i nst ancerdifkirencel ighyt yrhewnaachstd her wiee phetsf orti Nst gpee=tdis1y
production nmethod. Printed or adhered | abels can for instance be shifted
somewhat PPALRePBnPY of EREC 1Y rtiddd am 1d1595nt MpregeprsERBdSHRARESNSUCh

deviat | 0afiages BOUCHEEoRP: 10 I RASRINILT L RG] LAls 1 AN8pPAL ol dizoahi ch woul d

not take in account such devi at1 ons woul owever se s for
rej ecbi onfrersy6A0deot bt ¢ wnsther ecadbsydr viederAncer dinaget bst bempeesent

inventio r si reference inage,.ar. a reference i wi th perm ssible
devi at i o%h\i/lgl §§§ Blegg]%écrae eorpelaé% cddlr?ﬁgge&lqrﬁla&h%ﬁ 8§g§?abl e devi ati ons
are taketnsbhdlaatenunihiticthaleMiaid-ORS MY t¢erpLhsei dagpge: Si ze,

features or colour differences. An exanple of such a nethod is that a
r ef er encBOPhEYBRE afPOBeSIRFTRIFON the basis of data obtained on the basis

of the 25 cgptRi RerspEsedd b RIARL iiGfigd N oYl deke b HRNUT ARt 6,1 fie robust
reference image, inmage recordi ngs are nade of for instance at |east a

t hous@ndpresniashet . dSucdt orgueaituasy ig vewogtibhicsente devimtedn
infornatkggFigr BProvin t he r.ring cept abl e devi ati ons
ec n

during a°S&F&Eri 6R” 30" Prates &4 %ﬁﬁ%%%ﬂgﬁggffﬁg 8ﬁ§5e° %%%r?%%d“ﬁethod f or
conposi ngog Labushce Eh@r@REIdYRGE @t hiRl.ePeRaeelNBgeaths Fedel 4B SES bl €
deviation values for the exterior of a series of practically identical
can for instance be shifted somewhat in height or be printed
in slightly deformed manner. Such deviations are however no
15 reason for rejection. An apparatus which would not take into
account such deviations would however select bottles for
rejection if such deviations are observed. According to the
present invention a robust reference image, or a reference
image with permissible deviation values, is therefore
20 composéd in which acceptable deviations are taken into
account. Such deviations may comprise damage, size, features
or colour differences.
An example of such a method is that a reference image can
be formed on the basis of data obtained on the basis of the
25 containers used in practice. In order to manufacture the
robust reference image, image recordings are made of for
instance at least a thousand containers. Such a quantity
gives sufficient deviation information for approving the
normally occurring, acceptable deviations during a selection
30 process of containers.
The above described method for composing a robust

reference image or reference image with permissible deviation

values for the exterior of a series of practically identical



WO 03/ 042673 PCT/ NLO2/ 00750 3 containers preferably conprises steps for
applying statistical analysis nethods in determning the robust reference
i mge. Uswog3oumh3 steps it is possible to use standard de¢iratnoane’soor for
instance to apply factors to such 5 standard deviations in order to obtain
an optimal ratio between acceptance a$d rejection of containers in a

sel ection process. Such an optinmal ratio can for instance be determ ned,

the basis of th f. th t 1 ket val
escoamoRD " BAVER P EREC VAN ‘GT O R=qUGPEy 120 CORCRINGr o as por cel ved by

consuner gtafi §Hi EHEra@sPRet s GlethiRiPries et elcAY @AhyoBhéetgb@s: t 0 a method
for selecting a container, such as a crate or bottle and the |ike,

conpr|5|ﬁ§f§¥@%§efhma@%te%$4m@ AN &lemss 16nist Resakbbei B9 Wie the
contai ”%taﬁ&%&'&éx‘?ﬂaﬂ&@ f QL gk 1(51@?&&1’&% 2 wggg ESCO5EL NG, ofy éahpart of
r i mRge in er

the exterior, processing the reco to obtain second
repre§ensaandard dempamlmmpthm<seknndxreb¢esenaatDphlm@laramhmst reference

i mge. roceSS|n of the record pr ef er abl rises steps for
A R A Britieiy S oh IR e G
rendltloproggggg Qu@Et£ﬁKb§¥Emﬁxﬂﬂ&lﬂd3d%%CEo& iBeehBEE el eqdadinmidg the
exterior of a container, such as for instance a |abel arranged t her eon or

a printiAy BbplPesiosof Hehetepsteaf Eélecmélaéﬂeﬂfé fRerebdbbsen rted & ence
i mage or Lhe., r el enences éé‘@rﬂ@nﬁ"‘k{a{% np%fh@ sahbkeo geﬂigﬁ'—cﬁl%l"ﬂ es of the

exterior of a series o practica ntlcal cont al ner mage Tecordi ngs
are h@recnnhaﬂnen$ aspgetceﬁvedubanmmsuwakb of for instance round

t ai t di 30 bl de of f
Cont ance o0 i RHERE Famet Sk the, R B SR AR SR PE P B R 00 T8 also

pOSSlb|emeEH@dt56@r§élé@&im©fé%ﬁﬁdﬁdianQOBQbﬂga@fa189ate or bottle
and the like, comprising steps for detecting deviations on
the exterior of the container, comprising steps for:
15 -making an image recording of a part of the exterior,
-processing the recorded image in order to obtain a
second representation,'
-comparing the second representation to a robust
reference image.
201 Processing of the recorded image preferably comprises
steps for transforming an aspect view of a curved surface to
a faithful flat rendition. Using a method according to such a
preferred embodiment, the exterior of a container, such as
for instance a label arranged thereon or a printing applied
25 thereto, can be compared to the robust reference image or the
reference image with the permissible deviation values of the
exterior of a series of practically identical containers.
| Image recordings are herein made of a part of the side
wall of for instance round containers. In practice a readily
30 processable recording is made of for instance 60" of the
periphery. A wider recording of for instance 120" is also
possible. The theoretically feasible recording of 180°

however produces in practice less useful results close to the



however produces in practice |less useful results close to the WD 03/042673
PCT/ NLO2/ 00750 4 edges. In the case of a container with straight walls
such as WwOggW#a6e3 or rectangul ar contai ner, recordi ngs ar@crad®2od75a whol e
side wall. In the case of a round container such as a bottle, the 5 robust
reference image conprises a faithful flat rendition of the whole side wall
over 360. The recording of for instanée 60 which is made in the pr esent

enbodi nent, is_fitted onto _the correspondi art, of the.robust reference
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devi ati on V&l Ges are deter i ned becomes i ncr easi ngly larger. In order to
obt ait aisdf friagieentd ivhle thpeethéf similastanee 6l botitdhdsy $be) setise i s
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(non-r(n¥L;“§¥ZSent image falls outside the tolerances of the robust
reference image, which results in rejection of the present
15 bottle.

In a further embodiment use is made of the second
representation to compose the robust reference image. This
embodiment has the advantage that in the reference image, or
in the deviation wvalues included therein, account is taken of

20 data of containers of which recordings are made during the
method for selection. During the selection process, the
robust reference image is hereby more and more adapted to a
series of deviation values to be detected. In statistical
terms this means that the sample size on the basis of which

25 deviation values are determined becomes increasingly larger.

- In order to obtain a sufficiently high speed (for
instance 16 bottles/sec), use is preferably made of a coarse
and a fine fitting.

Approval or rejection preferably takes place using

30 distinguishable, parameterized differential measurements,

such as colour difference, shape difference (non-roundness

and the like) and so on.



and the like) and so on. WD 03/042673 PCT/ NLO2/00750 5 The paraneters
preferably conprise data relating to the container, threshold val ues
relati ng woosokwas differences or formats of printing angcorhaokbékso 1t is
important for the appearance of the container that for instance a printing
is 5 placed sonewhat at the correct height; variations in the height of
the printing will however, within limts, detract little fromthe

appreciation of a container by an end user, Variations therein_ are
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Thi s has e advantage for 1nstance that a usable recording can be nmade by
instance colour differences or differences in printing
format. Small aberrations herein can occur in large series of

15 containers. By taking account of data relating to large
quantities of containers of a series, undesirable rejection,
which involves high costs, 1s prevented.

In order to be able to work in simple manner with
containers from different series, a preferred embodiment of

20 the method comprises the possibility of composing profiles
comprising the above described data for the purpose of
carrying out selections on mutually alternating series of
containers matching respective profiles. If such a method is
performed using an apparatus for selecting the containers, it

25 is recommended to process different series of containers in
efficient manner using one apparatus. These profiles enable
simple switching of series, wherein the correct selections
are made by applying the profile matching the series.

In a further preferred embodiment the container is

30 illuminated while the recording is made. This has the
advantage for instance that a usable recording can be made by
applying sufficient light. By applying light of the same

intensity and colour in different recordings, it is further



applying sufficient light. By applying light of the sane intensity and
colour in different recordings, it is further WO 03/042673 PCT/ NLO2/ 00750
6 possi blwotos/ommk® recordi ngs wherein data relating to thecTodaloone7sof the
exterior of the container, such as a printing, is kept constant, whereby
the formng of a robust reference inmage or the assessnent on the basis of
col our aspects of the 5 exterior of thée container can be perfornmed with

const ant uality. The container is preferably a bottle or a crate. Such
cont ai ner%oqsaﬁslbdrﬁ/ttloe?a&re SE5CEE1RPR WRryeinrtamieatiag dosthebuti on
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enbodi ment the processing speed of the containers is hanof en
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such as bottles, are filled in a filling Iine. The nmethod for selecting
and bui | cﬂ”r?g} ‘the robust reference i mage nust then be perforned at the

same speed and R@nkkliblen iaf pkhgopobl) & pdit B Al 10 ¢at 0 Sshpged 20 i
becom ng increasingly higher. Particularly in the case of bottles, use is
pr ef er ablSPRLREAE L6 asgkiberitags| Pghtrabes here opemndpotttemt wherei n t he
backgrou ' S S ssible.. A further aspect of the present

i nventi oﬁrﬂr%l?g?ggifgl gﬂgkggﬁagggr%%s&?%‘%e 81 Ecti T @)é’ntcé}lr’ﬁ}é?lgf:s(:orrpri si ng:
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representdf@rably higher than sixteen containers per second. A high

processing speed is important for the manufacturers of
products sold in the containers. In practice it is very

15 practical to carry out the method subsequent to filling of
containers. Such containers, such as bottles, are filled in a
filling line. The method for selecting and building up the
robust reference image must then be performed at the same
speed as the filling of the bottles. In practice, this speed

20 is becoming increasingly higher.

Particularly in the case of bottles, use is preferably
made of skimming light on the top and bottom, wherein the
background remains as dark as possible.

A further aspect of the present invention relates to an

25 apparatus for selecting containers, comprising:

—recording means for making at least one recording of
part of a side of the container directed toward the recording
means,

-processing means for processing a recorded image in

30 order to obtain a first or second representation,

-transmitting means for transmitting recording data to

the processing means,



-transmtting neans for transmtting recording data to the processing
means, WO 03/042673 PCT/ NLO2/ 00750 7 -conparing neans for conparing the
second reppasomeat i on to a robust reference i mage obt ai n@ETANLORh&Sbasi s of
paranmeters to be preset and data fromfirst or second representations. 5
Such an apparatus preferably further cznprises conposi ng mneans for
conposi ng, on the basis of first and sécond representations and/or

predet ermi ned paraneters, a robust reterengg i mge a_reference i mage

or
with perni ssrBPEP2AENY ARFHMS vETIELMRAT i 655§ CEPAWAFPRAST RRGR  H¥t ept abl e
10 and/ or. o ngt Ypghsdi LEpEpnces heiyeaibiiandiew dualheopkaiBess within a
series of containers can be taken into account during selection of

cont ai nepsraBathrapparbe usrespodinemara frempliastoopefE6PRATan above

descri bed net hod agg hgve at |least the above described advantages. 15 Such
an appar§F8§GS?8F3ra8Py'further conprises ejecting mneans for ejecting

sel ectsed contachens. aPehested poafaraidns fuartdeim colpgisespectpe®ina@i ners

whi ch do not conformto the robust refere i_mage, or the reference imge
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screeni ng.aeansnhth Bns TRKENEr t hLedSCOmdin@ ipaGeasesst ha guphsty of the
recording.  In the further preferred enbodi nent the apparatus conprises
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the making 0ht WR184E¢BASb¥Ccontainers. Such apparatus embodiments
are able to perform an above described method and have at
least the above déscribed advantages.

15 ‘Such an apparatus preferably further comprises ejecting
means for ejecting selected containers. Selected containers
are in this reépect containers which do not conform to the
robust reference image, or the reference image with
permissible deviation values.

20 The use of illuminating means and screening means while
making the recording increases the quality of the recording.

In the further preferred embodiment the apparatus
comprises actuating means for actuating making of a recording
when a container is correctly positioned relative to the

25 recording means. An advantage hereof is that a recording is
made which is centred as accurately as possible relative to
the container. A further advantage is that it is possible to
keep track of which container is being assessed.

The apparatus preferably comprises rotating means for

30 rotating the container between the making of two successive
recordings. Such an embodiment enables making of a plurality
of recordings of one container, whereby on the basis of

complete information relating to the exterior of the



recordi ngs. Such an enbodi ment enables making of a plurality of recordings
of one container, whereby on the basis of conplete information relating to
t he ext erworodmfizeérhe WO 03/ 042673 PCT/ NLO2/ 00750 8 cont ai mea/NI02/06&75possi bl e
to assess whether it falls within the correct tolerances. A significant
advantage of the present invention relates to the possibility, using
differential inmages, of detecting 5 c8nt am nants such as cigarette ends

and the like in bottles with printed, i. partly transparent | abel s,
si nce théioqtﬁ*a@érl AfoifaPPehibiet He 4%1?%1% wWhetheE At £ardd BuEPIPFurt her

advant ag E‘Estéﬂg gtakls of the present invention will be
el uci dat 2%1%#%? 0 basi s 5? the following 10 description of preferred

enbodi nent s tAherLeoﬁf\mahtreﬁEaeh@@e B thve puesendd invgmtdeon ralakeeh: -
fig. 11 chemat i, ide vie tu sel ont ai ner;
: %‘-I tix tBSSSl 1§ g eaxpé%q_r i %.rr{ag?refs %feg%ltggt@n ig.

- fig. 2 yanappra Us as showi i 3is
a top yi ejlbrﬁ;fanﬁnfauﬁ:tshemﬁnbsdcn@atette éncgs ahd sha tlap):evuavvbottael’s urt her

enbodi nent - fig. 5is a schematic view of a repr entatlon conput er
screen; ﬁr@ntédvslaet oBaVF&W bYaRsRarHer 1@%@3& tgreg 7is a

schemat | C."Lr%ég% 19 Fma@RBH! 8F SRECEMels fddh i K0 13hawd |o‘i’1‘&’ di agrams of
further Iments according to the present invention. A first enbodi nent

(fig. 1) conﬂhlréesraadaﬁstagesr geaturem et idnfardano13 thecpugsentneans 4
and a POSSSSNG, SOTRULET o8 Dol Sl Aced I & Y Qhecting fions! g

Act uat or AT |ng an i mage recordin thé  "correct nonent
by mepms ﬁs&@@ﬁ@nZOfTb@efbkuaunahb@@lm tl’m’mufdmutlhl weifeathoa of the

bottle fromthe top and/or
to the ‘annexed figures, in which:
- fig. 1 is a schematic side view of an apparatus for
selecting a container;
- fig. 2 is a top view of an apparatus as shown in fig.

15 1;

- fig. 3 is a top view of a further embodiment;

- fig. 4 is a top niew of a further embodiment;

- fig. 5 is a schematic view of a representation of a
computer screen;

20. - fig. 6 is a top view of a further embodiment;

- fig. 7 is a schematic view of a computer screen;

- fig. 8-10 show flow diagrams of further embodiments
according to the present invention.

A first embodiment (fig. 1) comprises a camera 2,

25 illuminating means 3, actuator means 4 and a processing
computer 6 which is placed in a protective housing 5.
Actuator means 4 serve for making an image recording at the
cbrrect moment by means of camera 2. The illuminating means
provide illumination of the bottle from the top and/or

30 bottom. In this embodiment the illuminating means are
embodied as light-emitting means in the form of for instance
a prism or a semicircular cylindrical lens which is connected

to a number of light-supplying glass fibre bundles. This



30 bottom In this enbodinent the illum nating neans are enbodied as
light-emtting neans in the formof for instance a prismor a semcircular
cyl i ndri calb oBems7svhi ch is connected to a nunber of |ight Peapilogoengogl a. ss
fibre bundles. This WO 03/042673 PCT/ NLO2/ 00750 9 enbodi nent nakes it
possi ble to provide a nunber of adjacent |ight sources with Iight by nmeans
of one centrally placed |ight source.”The nai ntenance of such lighting is

hereby sinple. 5 The bottles are transported past the lighting and the
canera bypnhedh¥esf ﬁaE%ﬁVéEOPO%S¥%%%ﬁﬁ’§§%@Hﬁ?i@aPP?E?r Bgt?@%ék%P%re
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enbodi nent "a recording i1s nmade by the canera which covers 1/6 of the

peri pher yightt heuboet | Ehe 10aintemandarafe spicdcddghtigngoapuberedy t hi s
recording.i processed such that an inmage is obtained as if the periphery
of the bg?FPéehad been rolled out. For this purpose the image information
is stretchedThe booelext&nt toawmseisrtrat pasitdeheoflighhénymage tieesor di ng
relative to the image information in the _15 cen EgFégfygecording. The

re
t hus obt &CHEdf PXt MFEPF eQEnt afPBYEYY conplrdd S5h5Te ference i mage

or robugi,tieker anNgeei SRgLatdheies hathdl sMkaithitignt Resatobusto reference
image is discussed in greater detail hereinbelow A robust reference i mge

conpri seshgaraneskat Lngthds acppedErenty L@ egiordinged somagst by eshe Anot her
manner of.ARSETLRINA LEGeLO0UPE of AT GA JylRge Jes (hlabot L gonpr i ses data
g graphr ¢ ationn of ‘a p a

relatin 0 One represe%{ riphery o ottle,
togetier w tTh dataimageepnoogsshxg monpesir éd tiewi aticonsifigomst his i deal

reference i mage. These permtted deviations ,are related 25 to,the desired
degree o@ﬁpéﬁéé?ﬁoﬁuﬁﬂdg?ﬂE @%s%??&?cﬁﬁﬂéﬁ%?%HEd @ﬁelﬁngﬁﬁspﬁﬁl?%%r%eriphery

of the cyit ahReporkiet Rid BEBRULIEIEG tha caparinig Lakesshl 8se PRabbe basis
of creating a differential inmage, by subtracting the
information is stretched to some extent towards both sides of
the image recording relative to the image information in the
15 centre of the recording. The thus obtained flat
representation is compared to a stored reference image or
robust reference image. The method for obtaining this robust
reference image is discussed in greater detail hereinbelow. A
robust reference image comprises data relating to a plurality
20 of images of bottles. Another manner of describing the robust
reference image is that it comprises data relating to one
graphic representation of a periphery of a bottle, together
with data concerning maximum desired deviations from this
ideal reference image. These permitted deviations are related
25 to the desired degree of rejection and the desired quality of
the images on the periphery of the container.

In this embodiment the comparing takes place on the basis
of creating a differential image, by subtracting the
reference image from the flat representation of the recorded

30 image of the bottle for testing. The result of this
subtraction is a so-called first differential image D. Using
data relating to the mean differential image correction E, a

second differential image F is then calculated on the basis



reference image fromthe flat representation of the recorded 30 i mage of
the bottle for testing. The result of this subtraction is a so-called
first difweroagieat image D. Using data relating to the neea/Nioghersent i al

i mage correction E, a second differential image F is then cal cul ated on

t he basis WO 03/042673 PCT/ NLO2/ 00750, 10 of the first differential imge D
m nus the nmean differential inage cotfection E. A top view of the

enbodi nent of figure 1 is shown_ schematicall

\ in fi \ Bot t I, B
conveyorobeihte £ifffe A ferentdRlgil8egnch %*n‘f%eékg‘? I ur{aredléf%%@tcﬁgﬁt I e?n

This is | tant, far; fdeterm ning the position of assessed bottles. After
t he recorrgii)% of J:the lsi de walls of the bottles has been nade, the rejected

bottl es are %jEg edidw ofi the cobedynent peftfigure aktiTaiharet hod of ejecting
the correct bottle s .b 0 _knowi n n or.t i.tions of
t he bott?‘ékéemabte]t‘%ﬁgew rlé{d‘;l-‘rltﬂuﬁéa \g:“ g ﬁté@??rsé;gb (glﬁ\dg %rh\;eé}gtjg%&%lotn!@lozlﬁ “by

ej ect Engat her @ordiestarhet tdfe tor diambasisof henedbot FElgurehid fisrt her shows
schematically a protective cover 9 which screens the bo tloeﬁ t the

h
posi t i onlBPok tante ARt ATHGMIMBIuABreBPEL BbPR GhbRBFESTTYHH Suences. It

| s possi ke, peng, %& 'irﬁg?Qﬁf £hadQWE e Ofia PRSSHAT 54 Abdt ey AldRle@mS i N
dayl i ght or other light effects. A further enbodi nent according to the
present madenttilen reémecirmupdttliesgare 8jeTwedchnenathe eewveid%ei n situat ed

on 20 ejther side of. conveyaor .t 7. ln this e ' il um i ng
nmeans 3 é?ﬂtal &%ﬁf’i}a ang né%/t %dg%EosePFch%%”éf k?%egg%g%?%?ﬂg&n?ey% i's
possiibl exhdwihd stiesrhadiventot a mmkeotrwoposetoods ngs ahengpitiviesi des of a
bottle, the selection of the _bottle can be carried, out on,the basis of

twi ce thbehwoRmtreFordingaf threr®ads fRe FPPseIenbbat nethtd the sel ection is
carried eﬁ’%&%ﬁ&%taﬁ%b@&&&é e liomegerat 690k therdstiphery, it is
is e

possi bl e odinent to carry out the selection on the
Figure 2 further shows schematically a protective cover 9
which screens the bottle at the position of the camera from
, 15 wunpredictable ambient light influences. It is possible here
to envisage shadows of passing staff or variations in
daylight or other light effects.
A further embodiment according to the present invention
is shown in figure 3. Two cameras 2 are herein situated on
20 either side of conveyor belt 7. In this embodiment
illuminating means 3 are also situated at the position of the
cameras. Since it is possible in this embodiment to make two
recordings along two sides of a bottle, the selection of the
bottle can be carried out on the basis of twice the amount of
25 data. Where in the first embodiment the selection is carried
out on the basis of one image of 60° of the periphery, it is
possible in this embodiment to carry out the selection on the
basis of 120° of the periphery of the bottle. The chance of
bottles being approved erroneously is hereby halved relative
30 to the preceding embodiment.
In a further embodiment (fig. 4) a maximum of seven
recordings are made of a bottle, and the bottle is rotated

about its central axis during this period. The bottles are



basis of 120 of the periphery of the bottle. The chance of bottles being
approved erroneously is hereby halved relative 30 to the preceding

enbodi nerwoO oBt4273 urt her enbodi ment (fig. 4) a nmaxi mum of PES&ENIN2/0078¢or di Ngs
are made of a bottle, and the bottle is rotated about its central axis
during this period. The bottles are WQ,03/042673 PCT/NLO2/00750 11 fed in
the direction of arrow A over a conveyor belt 9. At the position of the

caneras, .the.bottles.are urged.to a cQn o) I means of
gui de belffag8.lnT eb@%%?%‘é“”grcgf t%%*%rvgip‘sc vze%g%dggﬁgte}/{?r{)aﬁ?-%é%tsi de in
t he direghopobiefioareowhe Oundmngs,t Hile proacdss the boyeHesowardid | um nat ed

fromthe underside by illumnating el enents 3, ich a siml]ar to the
i |1 uni natPRGEl ERBAEECS B?f%ﬂgyéﬁ%ﬁﬁiﬁgﬁﬁgagﬁ bgﬁﬁupes&ﬁ?Spo fas 2 make
recor di ngs .0t htheqpasshpged boh tHies rGHde RARI A anetaer angegk aénan angl e
to conveyor 10 belt 9. A bottle is hereby pressed agai nst_ gui de neans 8

during tied whobw Bf PueipgahBpdrRrdGanf |térq g tlieghfreTheURENRESDN bet ween
e e 2 oA I8 AR ERGS By PIIN0N ARy SIGRLIAN 0T WhlENDOLL | €. The

rotation e influence adjusting the relative spee gui de neans
8 and theibettkretolbhEot 11 tinsn i sel dnteen tguidd @ fntchirs eBbadénenbodd£d as a

conveyor _which noves in the direction of arrow n_this enbodi nent the

-
resol ut i $A98ESEhé ~SanErESF S 640" BSP Qﬁﬁ?ﬁﬁ%ﬂﬂ%aodaﬁ&gnBﬁﬁélﬁﬂ t he desired

sel ecti op quakit Yeuthe mbARGCs GaAd idyrhRfePed Rer eaged tothorohisy@nce 600
by 800, 20 1024 by 768 or for instance 1280 by 960 pixels. The resolution
of 64 bped809pi Rebetbhablieshersleyr thinssid tdoaingdt YuédgnmeRes b@si s of

e, ShetaBL B Bt Anllon P peragarmin
The desi rrabiclkiby RBetheesothdepentise fard instdnoeams Bherdogs abounkj ecting
bottles. Yakig 8. erordingiof He L& T LAk hUlhnSy
adjusting the relative speed of guide means 8 and the bottle.
15 For this purpose the guide means 8 are embodied as a conveyor
which moves in the direction of arrow F.
In this embodiment the resolution of the camera is 640 by
480 pixels. Depending on the desired selection quality, the
image quality can be increased to for instance 600 by 800,
20 1024 by 768 or for instance 1280 by 960 pixels. The
resolution of 640 by 480 pixels enables rejection of the
bottle on the basis of defects of 2 by 2mm in the exterior of
the bottle. If higher camera resolutions are used, it becomes
possible to reject smaller deviations. The desirability
25 hereof depends for instaﬁce on the cost of rejecting bottles.
Making a recording of the bottle is preferably further
actuated by means of a sensor which measures the arrival of
the bottle at the position of the neck. The embodiment is
further at least suitable for the so-called longneck (XLN)
30 bottle. However, through the above stated use of profiles, an

unlimited number of different bottles can be detected using

this embodiment.



actuated by neans of a sensor which neasures the arrival of the bottle at
the position of the neck. The enbodinment is further at |east suitable for
t he so- cawbedokwmyneck (XLN) 30 bottle. However, through ree/Nboveset at ed

use of profiles, an unlimted nunber of different bottles can be detected
using this enbodi nent. WD 03/042673 PCI/NLO2/ 00750 12 For operation by

means of a conputer of the above descrd bed system a screen display (fig.
5) of a conputer r.am 'bs shown. At the t%p are situated several control

buttons 27 a 8%,913%%% HPGhPY MBREN S Yo FSAENTSRdt HePBSVS 28. The | arge

i mge di sRisayidedasgstbalt amsbedén pOMAES @1gd.0ld)edrout coﬁgﬁ’eéﬁte
peri pheral view of a bottle 22, several 60 recordings 24, 25, 26 and an
i mge red®dPIrAG 25. ShRVA-f GFt e W eTittuatiay seyvexpat esntrate assessed

as to thgik gxt ok 9he tgﬁ;thgi fi%ﬁgﬁgo}ft%fge%%a@ gggg@efiglgsneath

screening covers 37 0 si de e crate. rdings are nade of
bot h the 28nfhei deggandmepe dheplay sAmkss adf ddiecor dedt Phevidageadat a of

the crate j transmtted fromthe camera to a proc i ng,.conputer_ 36 which
is pl ace&oééfgcgﬁfcl’yc8¥“p?ﬁtéev\8ﬂl? e%arfo‘ﬁt?ﬂ Q?Fo@s%ﬁgigg. 9%5 ARVeRdbdi ment
of the i mgpeckicordimgBod4i s2bprebeind dasmidrd hejenhgl ow.on the basis of

the inspectign of a crate. In step 51 (fiég‘.sl 7) an inmage recording is nade
of a side waPl 2ofuzthest 8MPTREeHeorfdict ifrage s esi § agedassedeedrasne the

type of ¢rakgeiR 8keRr3r.DRLA £18 AUINGHIR 1R 20, EaE?etMQﬁ?54 I's used in

step 55 to select the settings of the assessnent program s data, the
so- cald edbeveatd spretnlieg ooveratd’ raf el siide wsddsi nfsthp Sbateget her

D TSR LR L SELSlL e d e sorest, bant gL e erate
i mage. | Bigkepoé3thBecdata. rehatimyd Qdthe JimagR ekatkthescrate is conpared
to the nean reference inage 62. Data 64
transmitted from the camera to a processing computer 36 which
is placed adjacently of the wall in a robust housing 35.
15 An embodiment of the inspection method is further
described hereinbelow on the basis of the inspection of a
crate. In ste§ 51 (fig. 7) an image recording is made of a
side wall of a crate. The recorded image 52 is used to
determine the type of crate in step 53. Data relating to the
20 crate type 54 is used in step 55 to select the settings of
the assessment program. This data, the so-called crate
profile, or crate role 57, is used in step 56 together with
the recorded image to determine the correct part of the crate
periphery for the comparison between the recorded image and a
25 reference image. In step 63 the data relating to the image of
the crate is compared to the mean reference image 62. Data 64
relating to shift, rotation, shrinkage and/or other geometric
deformation of the image are inserted in a transformation
vector 66. In step 67 the image is deformed into a reference
30 image. The result is aligned image 79. In step 81 the
difference is measured between this aligned image and a
cut-out image 93 to be further described. The resulting

current differential image 82 is compensated in step 83 on



relating to shift, rotation, shrinkage and/or other geonetric deformation
of the inmage are inserted in a transformation vector 66. In step 67 the

i mge i s wefamsds i nto a reference 30 inage. The result PETANLOgNEd0i mage
79. In step 81 the difference is neasured between this aligned i mage and a
cut-out image 93 to be further described. The resulting current
differential inmage 82 is conpensated i%?step 83 on WD 03/042673

PCT/ NLO2/ 00750 13 the basis of the mean differential imge 87. The result
her eof i $hehdasdapedsahedngphf e tidtagdas® Rii-cAMPsTe8Rpbried in step

88 10 Shehd} a3 it%g%]p{&géﬁsgée&Sd;ﬂcfjféf_'@{ti@'loqlﬂ%%@- gunyBteR 15 68 the

shrinkage T7s éxtracted m transformation vector 66, which results in
shri nkagexgatrac80inTlsitepshABi.nkage data is exported in 85 and 86. On the

basi s of the _shrinkage data and inmage mask. 6 the i e ,mask

conpensat ed ﬂ@rs§ﬁ9i%§a68 é@ag?hm§$%p§%9¥3ﬁﬂ?%ﬁm?égﬁpgggfﬁ'aigoﬁ%%%sated

| abel gy 12e LBrhnmagedatackOrobt&d at eomansk hrayiamiap ibur tbetoresal ting
fromstep 56 are subjected to a positioni hg nmeasurenment in _ step 65, which

resul ts iwhigdy aesallasi ag sbrankess ZHtal80 andrior sheitiegr SRFft Land/ or
rotation [ lo%tt'e\ée&tnig%a%ﬁa8g9'OnT’@Illé dal A 10 i R HihgdobNasla Thhs data

70 is further use in the conpensating 1n 69. The conpénsated i mage nask
72 is canpayethatst ®1hl ahki ngagaskaFe. 1Thieudeasiany feaslkh7énkegenh80
reference mask of the label. The resulting arran nt iptkgn data of a
| abel on & &&Pe 674 W@lﬁgeaeﬁﬂfgg tdgethe e%ﬁ$¥§fﬁgﬁ§ o%%% izg'vector 66
and the hori zept@l dshiaf 5920 fr ekaté vend mamd®er i Madtheralreshaténthe bl anki ng
position 92. This data 92 is exported in 93. In step 89 a reference | abel

is cut ouRrash steP Bdsiag coFUPRBCHRANT? e P T GTHdlfe SR SAFET BIFafRi ng mask
(13 Soerfae dE=hulh, senigttetat e profen qster anogpsubmout | abel 03, 25
and/or vertical shift and/or rotation relative to camera 70.
This data 70 is exported in 71. This data 70 is further used

15 in the compensating in 69. The compensated image mask 72 is
compared to a blanking mask 76. This blanking mask 76 is the
reference mask of the label. The resulting arrangement
position data of a label on a crate 74 is used in 75 together
with transformation vector 66 and the horizontal shift

26 .relative to camera 70 to calculate the blanking position 92.
This data 92 is exported in 93. In step 89 a reference label
is cut out on the basis of the mean reference image 62 and
blanking mask (is reference mask) 76, in order to produce
reference cut-out label 93.

25 The operation of the inspection of the crate colour and
crate handgrip is explained with reference to the method of
figure 8. Data 91 and data 71 are added to step 100 together
with data 86.

In step 100 image data is compensated for shrinkage and

30 horizontal shifting, which results in a stretched crate and
handgrip image 101. In step 102 profile data is selected for
the crate and handgrip. In step 105 profile data 104 is used

together with data relating to the reference profile of crate



crate handgrip is explained with reference to the nethod of figure 8. Data
91 and data 71 are added to step 100 together wth data 86. In step 100

i mge datwoiog/oewnpensat ed for shrinkage and 30 hori zont alrcgintforerg) whi ch
results in a stretched crate and handgrip image 101. In step 102 profile
data is selected for the crate and handgrip. In step 105 profile data 104
is used together with data relating tb*the reference profile of crate WD
03/ 042673 PCT/ NL0O2/ 00750 14 108 in order to_neasure a_col our difference.
Col our  di%& dfepdiedatts PEESPECeRport el i A eS%f G%dOd&ta relating to

the handgyii ¥ J1@$\Hd 43¢ of 108 §568x€;&§té§ searent g4 1theachandabicRngn step
109. Handgrip inage data 110 resulting fromb5 step 109 is processed’in step

111 by neanghsf handiofier gmsuatingedsonepiesr bIY the dngwienterd itof éhénce data
112 of the andgr.i p._. D f ferent] |.mag 3 ti .Q t handgri p
th%?41rl 1&{Pfﬁ E%Bdaﬁéghgkgs fh%%%g% égg*%esﬁ t&%gigggm.

IS exporte e-vali ron“of cra i's desc with 10
ref er ehcesteap flidQuries Probaisac88in85teB611 D3y MFarandfl 4 ddif€erienspedt ed i n

step 127. In step 128 is determ ned whether th crate i s approved. In the
chen 1 haMIARIETRE. 8 T PAPBFosLdr LT ShPS Gt 1o o E5%h00. 11 1 he

crate i s gopiavefl §itrekeRtids, ihhgbSqdes erm rh?éjlaiﬂn'i}h% 13Q whether the 15
reference data nust be updated. A feason herefor is that a deviation

rel ati ve anddus pvean axglogtedcéni ihges is for instance found which does not
justify rejection, -Such.data.i hen_i n¢l d. in,the.reference i mages, or
ref erence datda Walﬁ%ﬁéohfflgﬁfaEFnarsl e%a]% Jt%ederrsecgrnlb&dfef"gfcénti al 1 mage
is 20L00didfeatbnden 5t d1gli32 bhepaehesencesj ne@e 93, mudi faned.114narst ep 133
the crate profile is nmodified and in stef 134 the handgrip profile is

modi fi ed. 1THREGHEES Mt StRPerdti/ontPsShEP 14 i t2dt i Sshshe thees i ped
pref err ed. £0didTep, IheIE0n the EheBt 880U crate is not

approved, this is shown in step 129. If the crate is approved
in step 128, it is determined in step 130 whether the

15 reference data must be updated. A reason herefor is that a
deviation relative to the mean reference images is for
instance found which does not justify rejection. Such data is
then included in the reference images, or reference data in
steps 131-134. In step 131 the mean differential image is

20 modified. In step 132 the reference image is modified. In
step 133 the crate profile is modified and in step 134 the
handgrip profile is modified.

The present invention is not limited to the above

described preferred embodiment thereof, the rights sought

25 being rather defined by the following claims, within the

scope of which many modifications can be envisaged.



25 being rather defined by the followng clainms, within the scope of which
many nodi fications can be envisaged. WD 03/042673 PCT/ NLO2/ 00750 15

CLAI M5 1.wbbioaxd73 or conposi ng a robust reference i nage oPCTENLhersence
image with perm ssible deviation values of the exterior of a series of
practically identical containers, sugh as bottles, crates and the |ike,
conprising steps for: -nmaking an i mage-recording of a part of the exterior
of a plurality of containers fromthe series, 10 -processing the recorded
image in order to obtain a first representation, -conposing a conplete
peri pheral vcenIdt the exterior of the container on the basis of the first
representations, -determning, on the basis of all recorded images and 15
paranmeters to be preset, the robust reference inage of the container on

the basis of 1whivelthaacept abbp sk fiprenees: aaneFerehakenmbgeooaccount during
sel ection of containers. 2. Method as clainmed in claim1, further
conpr iSsi AGLSEEpSe ABRISPPE YR NP st Tidtlicc AlevaRdiipsi ¥2hBeRoas FRedet er ni ni ng

the 20 r%%%%&ogeb%rgnsérw@@@f Srad®idod f alieseliesti BenRa¢ROERI Ner, such
as a crate or |l e and the li'’ke, conprising steps for detecting

devi at i ossichnashboéxfesi ocrates rwutdmeallnéqre comprising steps féor: 25
- maki ng an |na % recordinggof a(gqgt of he exterlor £OC€SSIn9 t he

recorded i mag&r A 8r 88r ¥3IGbt R H o

lngsecond represe%Patlo -conparlng t he

second r gnfeSeAtat bencbataifebsistron eflfy ead doyage. 30 4. Met hod as cl ai med
inclaiml, 2 or 3, wherein processing of the recorded inage conprises
stepdOf or  t rRESEEPAILAY BRC aBPREASA eWiasde dc @rPed §ar PREaLN g ofhrst

representation,

-composing a complete peripheral view of the exterior of
the container on the basis of the first representations,

-determining, on the basis of all recorded images and

15 parameters to be preset, the robust reference image of the
container on the basis of which acceptable differences can be
taken into account during selection of containers.

2. Method as claimed in claim 1, further comprising steps
for applying statistical analysis methods in determining the

20 robust reference image.

3. Method for selecting a container, such as a crate or
bottle and the like, comprising steps for detecting
deviations on the exterior of the container, comprising steps
for:

25 -making an image recording of a part of the exterior,

~processing the recorded image in order to obtain a
second representation,

-comparing the second representation to a robust
reference image.

30 4. Method.as claimed in claim 1, 2 or 3, wherein
processing of the recorded image comprises steps for
transforming an aspect view of a curved surface into a

faithful flat rendition.



faithful flat rendition. WO 03/042673 PCT/NLO2/ 00750 16 5. Method as
claimed in claiml or 2, wherein use is nade of the second representation
accor di ngwD®3okmi7in 3 to conpose the robust reference i mageT/NLO2MESHOd as
clainmed in one or nore of the foregoing 5 clains, wherein the paraneters
conprise data relating to the contaiQ%r, threshold values relating to
colour differences or formats of printing and the like. 7. Method for

conposi ng profiles, ¢ risin t.a fr one .0 t f {hg
o for the PErpORchor ARG He HoIhE S5 et TooETHh e U e’
al ternat bRgtEer 680Nl ESt e dIRTL 1 oM tachiongings pectlaim p3 ofé | @sup@e Met hod
as claimed in one or nore of the foregoing clains, further conprising
st eps foEhpl FoRiAht FAGCIICS CB%iner while making the recording. 15 9.

Met hod as cl g hB408€ Of o UL 19 drhe Jr0keQi BE tkL aFdBegihi@sein the
cont ai ner is@én§%¥§?g. 10. Vet hod as clained in claim9, % erein the bottle
is a 59l atsimettWeerdin Wee houraaweteins methoird sel drhRoreratong vikerdir the 20

bottle is a ,beer bottle. t hod l.ai i i in. the
beer bofPPE3REE A %%ﬁﬁs%%%ifv%_.eﬁwﬁﬁ%ﬁ%lggnggafﬁéghgng%%%e%%mﬁégég%f t he
cl ai ms 1f8rmawbenbei prifeis@nirad nete ilsike.crate. 25 14. Method as clained in

claim 13, wherein the crate is a crate for bottles, contajni a drink. 15.
Met hod as cl di- nB8tPAIOARE oFORRAT M Hqﬂ§¥%ﬁﬁe§8ﬁﬁ§lsépgiaﬁkamﬁg?%i%n?he

processi ig sReedokSthLbIBEFedhaly t@rk GO HA RS BepoSECeRUca PE §f g abl y

hi gher than sixteen 30 contai ners per second. 18. Apparatus for selecting

cont dilnepsft esedpriibng: on mutually alternating series of containers
matching respective profiles.

8. Method as claimed in one or more of the foregoing
claims, further comprising steps for illuminating the
container while making the recording.

15 9. Meﬁhod as claimed in one or more of the foregoing
claims, wherein the container is a bottle.

10. Method as claimed in claim 9, wherein the bottle is a
glass bottle.

11. Method as claimed in claim 9 or 10, wherein the

20 bottle is a beer bottle.

12. Method as claimed in claim 11, wherein the beer
bottle has a long neck.

13. Method as claimed in one or more of the claims 1-8,
wherein the container is a crate.

25 14. Method as claimed in claim 13, wherein the crate is a
crate for bottles containing a drink.

15. Method as claimed in one or more of the foregoing
claims, wherein the processing speed is higher than ten
containers per second, preferably higher than sixteen

30 containers per second.

16. Apparatus for selecting containers, comprising:



WO 03/ 042673 PCT/ NLO2/ 00750 17 -recording neans for making at |east one
recording of part of a side of the container directed toward the recording
nmeans, - pWoma®siony nmeans for processing a recorded i mage PAT/NEOQDESO t O
obtain a first or second representation, -transmtting neans for
transmtting recording data to the prope55|ng nmeans, -conparing nmeans for
conparing the second representation to a robust reference i mage obtai ned
on the basis of 10 aranetersftoIQ preset andtdata fromfirst or second
representati ohs’ f? NAOBEF AT LS T Rt iTFoEtaPRS 16 CPRFEREr ®Eonpri si ng
conposi ngareans Boelden@esm@,cmat:heeﬂoaM@@fedf tbshrdandheseeesdding
representati ons and/ or predeterm ned paraneters, a 15 robust reference

i mge or "FRESreference inmage with perm ssible deviation values, on the

basi s of whi CErb@@Q@ln@%@Qﬁ@bf@r %c@sﬂa{guealreeb%eaemﬁgaebﬁaween
individual containers within a series of containers can bé taken into

accounlt @aﬁeﬁgt§epe§§i@naoflr@ﬁuQﬁrﬁﬁ@pndﬂlenieSAppatapas as clainmed in one

or more of the clai e, ; 16-47,,f uther, comprising eiseting meanscfor

ej ecting selec ners. Appar-a s A

the cl ai the poot8ssingthesnspnpri si ng |IIun1nat|ng means for illumnating
25 the container while making the recordin 20 paratus as clained in

one or nore oFOWHérépalﬁ%anﬁiﬁ?ﬂaCqmﬂ%qﬁﬁg %@ﬁpFP§PH§ §8PEBAPREAFEARS for

screeni ng gt Qeroﬁggﬁ:akeﬁéﬁerﬁ&@rﬂr@éﬁ% i onnkhuengesswhkl e the recording
i s being nmade. 21. Apparatus as clainmed in one or nore of the clains

16- 200 f@amheateeﬁptpsbﬁg)mwlatamg detan ooy faecsbavicngecanii ng of a
recordlngeprgsentagngggner is correctly

17. Apparatus as claimed in claim 16, further comprising
compesing means for composing, on the basis of first and
second representations and/or predetermined parameters, a

15 robust reference image or the reference image with
permissible deviation values, on the basis of which image
acceptable and/or natural differences between individual
containers within a series of containers can be taken into
account during selection of containers.

20 18. Apparatus as claimed in one or more of the claims
16-17, further comprising ejecting means for ejecting
selected containers.

19. Apparatus as claimed in one or more of the claims
16-18, further comprising illuminating means for illuminating

25 the container while making the recording.

20. Apparatus as claimed in one or more of the claims
16-19, further comprising screening means for screening the
containers from ambient light influences while the recording
is being made.

30 21. Apparatus as claimed in one or more of the claims
16-20, further comprising actuating means for actuating
making of a recording when a container is correctly

positioned relative to the recording means.



positioned relative to the recording nmeans. WD 03/042673 PCT/ NLO2/ 00750 18
22. Apparatus as clainmed in one or nore of the clains 16-21, wherein the
recor di ngwomans26ednpri se at | east one canera. 23. Apparata3/Na92/007a0 med in
one or nore of the clains 5 16-22, wherein a canera is disposed on at |east
two sides of the container. 24. Apparnatus as claimed in one or nore of the
clainms 16-23, further conprising rotating neans for rotating the

cont ai ner be [ f . c siye or di : 5.

Aopar at s ac bl AT TR A AR R PSPEr S B el e

di spl aci hg-2kanghdwyin ather alecodidiploacenest coapdifei et i baaseasrse f or causi ng
rotation in that the container is pressed against the friction neans by

means of*THe®t ateral displacement. 15 26. Apparatus as claimed in claim

25, wherein 2he Aggd&lti@N SRS 16RIPIINS6nd 60NMEYETobethe lainpparatus as
claimed in any of the clains 16-25, wherein the containers are transported

on a eartbudel Whereimg)gemars 46 igPRegdi Araay beashetwd asides D7, 20
wherein ppe o540y & caneras are disposed in stationary manner relative to
transport neans for the containers.

24. Apparatus as claimed in one or more of the claims

16-23, further comprising rotating means for rotating the
container between the making of two successive recordings.

10 25. Apparatus as claimed in claim 24, wherein the
rotating means comprise displacing means for lateral
displacement, and friction means for causing rotation in that
the container is pressed against the friction means by means
of the lateral displacement.

15 26. Apparatus as claimed in claim 25, wherein the
friction means compri;e a conveyor belt.

27. Apparatus as claimed in any of the claims 16—25,
wherein the containers are transported on a carrousel.
28. Apparatus as claimed in any of the claims 16-27,
20 wherein one or more cameras are disposed in stationary manner

relative to transport means for the containers.



