10 MAY 2006 WD 03/042673 PCT/ NLO2 /00750 1 METHOD AND APPARATUS FOR
CGENERATI NG A ROBUST REFERENCE | MVAGE OF A CONTAI NER AND FOR SHpReA{MgndoF A
CONTAI NER The present invention relates to systens for selecting

cont ai ners i ng steps for detecting aberrations in the 5 ext erl or of
the contai néf&%dgz systens are inportant since, in the P e 0240750

contai ners such as for instance bottles or crates, such containers with a
nodern appearance inpart a comercial jadded value to the products supplied
therein. Damage or inperfections on such containers will however 10 detract
greatly MEEHQ%NH APARATUR FOR GENERATINGHE ROBURIUR EFERENURIMAGE OW kh a
damaged exterior gr@@NTy\INEBafLNDtFImSEhEg’GlmthﬂqnwﬂumEﬂor t he nodern
consuner. In order to prevent such inpairnment, it is inmportant that the

containers  1Gyar g, PLORET | NvdillSRRCLETacld O U8/ cehscaahl sty

I nspecti on, the ptresent 1nvention provides anethod 05|ng a robust
ref erence cantadeersy eomptisione e tiepggéon dﬁ%&dmgsgbbréaﬂewati@rthﬁal ues of

the exterigrofod series Ol AIaR ALK Lol 20nankahaes frosuch as

bottles, crates an nprising
recordi ng iof thepmarket fde eotterinersobueh g Uical iinptehceohbtt hes sof rom t he
series, -pro SS|ng t he recorded ngge In,order to_obtain_a ftrst

r epr esent &5AnTS - 8 ﬁ%o%??ﬁf%?%ﬁﬁnml 3 JAOFSHE ARPFTERCEr 1PRAT x?er|or of

the cont aidine@RikNeaddsd Sydfud M theShré@RItas eRipallieAs therdeh €r m ni ng, on
the basis of all recorded i nages and paraneters to be_preset, the robust

ref er ence Damage 6F DOPSBFRGEIRIE iOPagHEChCeHE iRdiss el LWAPERVEE cept abl e
differgnceq: GaR Beclakencidl & eragpypggéémos%%@ 82 ehecontainers.  Such

3
a robust referencg I mage I's pre tal ned by
products.

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 & robust reference
image, or a refeience 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



determ ning, preferably per pixel, a nean value of the inmage 10 MAY 2006 WO
03/ 042673 PCT/ NL0O2/ 00750 2 and a nean devi ation (standard devioa¥IA®2006
thereof; the robust reference inage then consists of two parts. It is
preferably built up by starting with an inmage, whereafter subseguent

i mages ar VQU¥BRAT cal |y added thereto until, for inst anc%cyN&?%’@FSOIOOO
bottles, the robust reference inage is conplete. This can hereby take place
during normal use of the installationy while the inages of bottles in
different positions show coherence. Such a robust reference inmage, or a

ref er enceahdbgemedn hdevhiQ thenni(ssahder dl ek vlaitabny ateseof 5 dHEGdARE Since
printed bottles for instance differ slightly fromeach other due to for
i nst ance ERESHPRERICHRIE FREROGONPE P RF GrCadREFEd ThbET Pref@rady i nstance

be shi ftegdyspremhaty i &t 121198 woEnben PIhdYLd whiReg b Ghtd b dlafired manner.
Such devi ations ‘are however 'no 15 reason for rejection. An apparatus which
woul d not imagesiame aworedicasliyhaddsd dtheedongotél holww einsda@irast bottl es

for rgjegkiop iéqéti&{kt‘i%‘éi ath NSRS OPeS&rr%% e SREOL A NG 40, 16, present

i nvention a robust reference I'nageé, of a reference -1 nage Wth permnissible
devi at i onTkas uesn herdbherteker pla0Oe chupiose doxrmabhiued at cigps abl e devi ati ons
Mage, size, features

are taken,into ccount . .Such. devi at i ons onpti se,
or colourlﬁ???%+%‘%g§.w ﬁ§§xgﬁﬁlém% e%d%%q%%%gfﬁo ié?%%%{ a reference i mage
can be fposetiomns tdtewasherehcdat a obtai ned on the basis of the 25

containers used in practice. _In order to manuf actgre t he robust reference

i mage, i mage 7eEHrA] Sty EERRHENDF FUHICH RSt AnLEI S SN RRstMAsS and

cont ai Per e rmti&H 191 & URtiiakY ondvd ese M fd Ginplat-tdayi afh&d pifiamtion for
approving the normally occurr[ng, accept abl e deviations during a selection
30 proceskobtlednten ngrsdantreddboet Yesilyedrat arseh fOrheIfNssitey a robust

for instance the production method. Printed or adhered labels
can for instance be shifted somewhat in height or be printed
in slightly deformed manner. Such deviations are however no
15 reason for réjection. 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 gquantity
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



reference image or reference inmage W|th perm ssi bI e deV| ation vaI ues for
the exterior of a series of practically identical 10 MAY 2006, lv&‘pz"‘dog42673
PCT/ NLO2/ 00750 3 contai ners preferably conprises steps for appq yi ng
statistical analysis nethods in determ ning the robust reference inage.

Usi ng suchwottd4267¥x i s possible to use standard devi ati oBRET/NEP2HW3H0 | nst ance
to apply factors to such 5 standard deviations in order to obtain an opti nal
ratio between acceptance and rejectiof of containers in a selection
process. Such an optimal ratio can for instance be determ ned, on the basis

of the Coﬁhn%lr} ]%gl alcgméﬂigé cont f}_\orn'gé{gfguy | ue assessnent

based on the va I'ners a rcei ved by consuners.
A further saapes:tl@dltatraalgrsa&iemethndenin oieuee:hlé.hésgt bha romidtod for sel ecting
a container_. suc t.he |i lg%co,gcgrl sing steps for

det ecti ng 85%?%‘8?%@“%%9- t em?g:(FgPﬁt?tecﬁst lEOHPSFh i sing steps

for: 15 - pakhdgrd@ndé Ve orRG0d fgr oOfnscgyd tof a'pbﬂ%yeiéeltcbﬁ ‘to schcessi ng
t he recorded: irerEgc%l n order to ohtai n a. second ﬁgr esent ation, -conparing
the secon@tpR{p LoD B PERGELTC i@ ienée P al ¥t cessing of the

recorded LERGEeR! £ECHNCL YR ké?&ctﬁérﬂﬁf f@hthl ABES OL A NGB ARASRACT Vi ew
of a curved surface to a faithful flat rendition. Using a nethod according

to such aPrpeeder rrlermbdnidme]l rakie.qan ifor dnshiapentls matemiaiedas for
instance g, '?}E@b {sar}:gf_edcf‘.}eh%roggnogrt@e Q{dﬂ{tallﬂgrgp%lfglgélgrhegoego can be

conpared to ust erence I nage or reference inage with the
per m ssi binerkeliwvalwn asdassmeot bhsged ext énheowadﬁea0§eh1@1$'mfalprta&:tl cally

| Do SRR ST o BIRRROLY 0GR QU IET o 1 e O parof the o e
recordi ng i s mefiertdief grspardt aficehé0prefertthdnvention relates to a
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:
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.
20' 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



peri phery. A wi der recording of for instance 120" is also possible. The
theoretically feasible recording of 180" however produces in ygﬁggg | ess
useful results close to the 10 MAY 2006 WD 03/042673 PCT/NLO%

edges. In the case of a container with straight walls such as a square or
rect angul aW@BMi’her, recordings are nmade of a whol e si RETRHIR/IO0TSM t he
case of a round container such as a bottle, the 5 robust reference i mge
conprises a faithful flat rendition of, the whole side wall over 360'. The
recording of for instance 60 which is nade in the present enbodinment, is

fitted ont@ed e Laiesnaadbag, PaslchethitAbYRLa Al ENENGS bURgeLE ter

bei ng processed to a faithful rendition. A conparison is en nmade
as to whet hequadse ogi midckrngiésar f edritadinelri, nreherdings |d e madal oésaof t he
robust refe Mgg, Which results in approval of this part-image and

t her eby t e Jgot t%'lCie oﬁilt hat the present imge falls outside the tol erances
of the robustIn mmkememeeoEnageoumdnadmtﬁésaktsutm aiﬂaﬂhdunieofthbe pr esent

15 bottle. .In . a t her enbodlnent use is de, of t second repr sent ati on
to conposE Y rr(?ﬁ?&m}c?f eP"8AR ST RIS S Thi gglgﬂg‘c")]di f 9PRELEA8 a8V ant age
that in theg ngfarenceld Wage, ovér 360 t.hehdeviabir@my aliiemd Rakudadet herein,
account is taken of 20 data of containers of which recordi ngs are nade

during the0" et isomagel dat Fom. PISASNYg ePhedsBeREr | ioh f9itse8sentPhe  robust
refer encet%%ﬁg?tﬂggﬂiﬁﬁ EQEE @f‘c{:ﬂ@rx%b%g@pkgﬁef&l@e ﬁr% Carpkdevi ation

val ues to atistical ternms this neans t at the sanple size
on the bals¢i§1cpfpme@t$e%téem Siurfulalfdes aerdifeianrnimawripecomes is

B R L et
fitting. J@hqmrtowaallnm‘s o] ebel nabmmefmf@lrkaylctaakmag@,l adeidsimgults in
approval of this part-image and thereby the bottle, or that
the present 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 values 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 deviatlion wvalues 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.

Rpproval 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.



30 distinguishable, paraneterized differential neasurenents, such as col our
di fference, shape difference (non-roundness and the |ike) anth®s@aymoel0 MAY
2006 WD 0"42673 PCT/ NLO2/ 00750 5 The paraneters preferably conprise data
relating tg th; contai ner, threshold values relating to col our differences

or format ¥ YHting and the like. It is inportant for RGTENLIPERr ance 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,
withinlimts, detract little fromthe appreciation of a container by an

end user. Vaphat p9Rsmé e Lighedeabler 8516 & lRWadreT90ifig H @
assessnent of the height of the printing would therefore 10 result in

undesi r abrentefeeri othrathdivgdserabebatiejed ealops piBlRIRTRE DY aki ng
this int Oféffp”girfgtof' Phhdile SRt @gig%%iﬂ_é‘.e /AN igﬁa%:?gnﬁ egsonifg applies in

relation to I nst ance col our erences or erences in printing
format. Sepbéazbece adf orfe lemdiapneantel ufor rninsdrgeeserpednipfnd S scont ai ners.

By takinng oyn relatin l.ar quantities_of cgntainers of a
oo o0 RIEEFHabr Ry AR A Sit! CRRrbR | R VAT BEe oLm Y event ed. 1
order to heighteofothwrkrintisignplizl neowmereny twithdanlambes s detamat f f er ent

series, a eferred enbodi nent ,of ., 20 the nethqd copprises the possibility
of conpos?‘%ti?o%f?ﬁs{%%rﬁﬁﬁrﬁcﬁéf’ﬂ% %’%)o'ﬂllecod’é:gc}f’?ﬁe dat a1 rust‘#e pur pose of
carrying odtisekessi oeraih Mteughkyefbi@rdiatdwed .sebbesi@id 4ontainers

mat chi ng respective profilg_ls._ |f such a nethad is Eerforrred usi ng an
appar at us2F8ps8BeREt Phothh dedGhtaPrhetlae RRiEngs woulEnhReEREPED process

di ffergnt rgehi 851 R uS@M BINAIS refeceidh C1 AL WRRIASK rHBL B I O {ARPAT at US.
These profiles enable sinple switching of series, wherein the correct

sel ectionés mreventied by d@Kiyionghi nel profddaounst shing thes sertied. In a
further prgleptgad e0POYFMBN, fAeLGOMLM N iS relation to for

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, is 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
perxformed 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



30 illumnated while the recording is made. This has the advantage for

i nstance that a usable recording can be nade by applyi ng suf fli0dviaNt2006 ght .
By applying light of the same intensity and colour in different recordings,
it is further 10 MAY 2006 WO 03/042673 PCT/ NLO2/ 00750 6 pl?cgﬁkf’dﬁ)‘%ﬁ make
recordi ng%"%‘?‘%ﬁﬁ data relating to the colour of the exterior of the
container, such as a printing, 1is kept constant, whereby the formng of a
robust reference image or the assessnmgnt on the basis of colour aspects of
the 5 exterior of the container can be perforned with constant quality. The
cont ai ner pioSspbeéetcabhaykea fcmidxldengs wheraire daSac relaonhai beriheas bottles or
crates are \{/00 ortant in a E#‘rﬁl but.i aon channel3 for the val ue perceived

by consum&Ps®H T @ o NEH e SHFBCaEsP RF e of t he

cont ai ner g gi §eBt98§ﬁst§é}ﬂD e rePRt 8h8ef Sribidly %&cen@lobuetefef@zt&deehl gher than
si xteen contai hers per second. A hi gh processing speed is inportant for the

manuf act uABRgeopT bhem%ssgrtﬁrﬂ oA the Ramisaiofercolopn ppReEt T tthes very 15
practi cal e&‘eeﬁi‘ﬁEyoPUéhé heeihed 8 {?Sk?é]%}tfotrﬁ ld] k«h‘cﬂgc%sta@ﬂée“ ai ners. Such

cont ai ners, such as bottles, arefl ed i'n a Ing |lIne nmet hod for
sel ecti nggandibwil di ng up the r obust ref erence i mage nust then be perforned

at the sane SRE e g@atrpe%]fl%grr%gﬁgr %uaf bDottttIl%s IQ 85:395 fcﬁbor{ this speed 20

is becomng i Ner easi ngl'y thé c5de°o tles, use is
pr ef er abl yonpatlee of &klbﬁht’i@d |oghtrame$ hﬂfd @@rarndmbottant imerein t he

mvent fon HEFAT BACHE st erne (BT SR b BERGRiTRG BUntar IS Compr i si ng:
-recory ng rreaﬂsuﬁ@rpf@&emcatenibeasmemmetmecp&rdilersgmﬁ spaed of thesi de of the
Contalnercghggggggstfwwgfgﬁggagﬁ%%0£g£r%£ntainers per second,
preferably 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 £illing 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 centainers, 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,



means, -processing nmeans for processing a recorded image in 30 order to
obtain a first or second representation, -transmtting meansyfR4ay 2006
transmitting recording data to the processing neans, 10 MAY 2006

03/ 042673 F{%‘I’@NLOZ/ 00750 7 -conparing neans for conparing the second
representa 043643 a robust reference i mage obtained on t FECTHHSRQ0T5Y
paraneters to be preset and data fromfirst or second representations. 5
Such an apparatus preferably further comprises conposing neans for
conposing, on the basis of first and second representations and/or

predet er n ned -pafmpaeL €f Smednd ofBiStcompat eAgNEte | FTRENDOrepresbrt £0en | MRYE
with perm ssible deviation values, on the basis of which image acceptable

10 and/ or FPaturPuatf Feference niaRse APEANRSH Rfal theomesifePE within a series

of cont ai NGame@BrherbakenpFdidt aGi0WRta Frbh NG S/ Gl IseRogl contai ners.
Such apparatus enbodi nents are able to perform an above descri bed net hod

and have aﬁeprleéaﬁt'-at:h@n%lbove descri bed advantages. 15 Such an appar at us

preferaply furg}_][gﬁr é§£§usesﬁfetﬂe'}gblgeﬁlﬁ'€tﬁé¥ c%nf?:%ls'ég ESE?S&% ch do not

cont ai ners. Selected contai ner are In respect contai ne
conform t onctane fpobastpeeing eroe theagesiorof h’rénrse:f emgheecondge with

perm ssi bl e devi aL val ue 20T 0 ating_nea Sq and screening
means whi '€ FERT 39 résrae%((?)/r%r ﬁgr%%%grgggé%sdt aera(ﬁnua ertsy 8f © ﬁ ecordl ng.

I n the furdidtereptef ema@éi enhodigfitentcbeiappanai s peamisisi®deact uating means

for actuatin rrakln a recording ,whe caontainer is correctly
posi ti oned%¥ F“&H’Ue %u%'e 9% t}hé?:é%&ilﬁgogre‘ah’s Aﬁ“a&?véﬁfcﬁﬁéahg‘? eof is that a

recor di Mg drdi/oredet Whhthai st &aitideRd baswass W rd B RS RRRELRhersel ative to
within a series of containers can be taken into account
during selection of containers. 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



the container. A further advantage is that it is possible to keep track of
whi ch container is being assessed. The apparatus preferably CQORIAES606
rotating neans for 30 rotating the contai ner between the making of two
successi vey rcﬁﬁﬁ%a% ngs. Such an enbodi ment enables making of a plurality of
recor di ngs"Of""0R& Eont ai ner, whereby on the basis of confl B8 mat i on
relating to the exterior of the 10 MAY 2006 WO 03/ 042673 PCT/ NLO2/ 00750 8
container it is possible to assess whetder it falls within the correct

tol erances. A significant advantage of the present invention relates to the

possi bi | i tgontisineg dicf ierposstbld rmgessess wededd N ilgenwaghpants such as
cigarette ends and the |ike in bottles with printed, i.e. partly
t ranspar enfth® |FdrREt §PhBEARFRS- i mage i nformation of the |abels can be

filtered out. a RYphhek cadyalidtsgd @t UheSpAskkiietiaientabnt be1RESSENt
invention will be elucidated on the basis of the foll ow n% ﬁlo description
&

of pref er redl thtbeaEAERLS L ENerepinaydif feserr bk cimage sh©F egetng i gures, in
whi ch: g fd&r%%n&h%g%ssgheﬂaéé Cofd AR rveCBhQl 2y aRRATIANUS ifnobot??é§0t' ng a

cont ai ner; - IS a top view of an apparatus as shown In g. 15
fig. 3 is witlopningedef iaef upaticky drpodbarent, lalelg, sinceathep view of a

further enodiimnto fhfioR &8 S AMBITRL! Lol iSW A 3 Jspresentation of a
conput er ScCreen; -1 g. isS atop view of a further embodinment; - fig. 7
i s a schemati curitdwrobdaacbaged erfestueen; and fdgtail-sl@Shdew proreni agr ans of

Furt her | enbodl HEILS 43 35085 S 0%l oR BRE BaddW U il il ghg embodt ment

10 description of preferred embodiments thereof with reference
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 fiew 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
cﬁrrect 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 prisﬁ or a semicircular cylindrical lens which is connected

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



25 illum nating neans 3, actuator neans 4 and a processing conputer 6 which
is placed in a protective housing 5. Actuator means 4 serve {PiaAiBkiogd an

i mge recording at the correct nonment by neans of canera 2. The

il um nati%rreans provide illum nation of the bottle fromthe to‘}o and/ or
30 bot t om W3 enbodi ment the illuminating neans are EST2@073% s
light-emtting neans in the formof for instance a prismor a semcircular
cylindrical lens which is connected taoga nunber of |ight-supplying glass
fibre bundles. This 10 MAY 2006 WD 03/042673 PCT/ NLO2/ 00750 9 enbodi nent

makes it pOgIARRntOmBkEYi g8 PosuiHIRS tef padiaden ndni@H oFouEEESeNMtth |ight
by neans of one centrally placed |ight source. The maintenance of such

|ighting ikighér spprespnpteh Lighe HyoferBs af eond fifsporaldy paseedhe |ighting
and the CANRRA Ly FRANGHOT ma POMBKRY of £SERWNY GONGIPLICRlly)y Bottles B

are situated in a randomorientation relative to the canera. Yn this
enbodi nentsimpdecordi ng is nade by the camera which covers 1/6 of the

eri phe of I i e C i u hi s
Fecordi by s hRoBSELae (TEh FrulUbgstRepRbe BNT AR BRE" L5 pery
of the bot¢dnerkadybemenns obf edl outveyear 7t hsbopurpdsendthealdyge i nformation

is stretc o sane_extent_towards bhoth sides aof ,.the | e_regording
relative D%gﬁhgsiﬁaaéeiﬁ$ ?ﬂ%.#f? i%ﬁréﬁeomlgg%%ﬁﬁ%%§%ﬁ ﬁ?ﬁ%q%ESO %ing. The
t hus obt ai tned dalmatrar. ephesient aé¢rsstlinentoapasesrding iH afaeld bef erence i mage or

robust reference |mage. The }hodf r obt ai ni%athi robust reference
ot theol

i mge is FREFESSHBLC Q?E%JE%pfd%t%ﬁ LA e PR HBRT ¢&tifef erence i mage

conpri sgs dat gy ehat ERggl OpPodd b idld ¥mgRt&F 6 nBges fcdalihhess Anot her
manner of describing the robust reference image is that it conprises data
rel ati ng tRrasessegr apahcthepraseitcdr 66 eptalprd ighdrfy toe RebbPREEY t oget her
with data goneer LRg: el Jus desidiadqdayl at kons{fOPdllicSe the image
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 detall 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



i deal reference i mage. These permtted deV| ations are rel at ed 25 to the
desired degree of rejection and the desired quality of the i jRIES, fidet N
peri phery of the container. In this enbodi nent the conparing takes p ace on
the basis _of creatlng a differential inmage, by subtracting the reference

i mage fromthE%4? representation of the recorded 30 i nad&THLORAEShot t | e
for testing. The result of this subtraction is a so-called first
differential inmage D. Using data relatyng to the nean differential inage
correction E, a second differential image F is then cal cul ated on the basis
10 MAY 20Q¢ yﬁ%(Eyf%QZQﬁ%fBQEENEQg/g@iﬁpDlQlﬁﬁstBﬁefhé§ﬁ @i ffipniial imge D
m nus the nean differential inage correction E. A top view of the

enbodi nentimage fe¢qupractions Eshown schematically in figure 2. Bottles B on
conveyor belt C e .Gf ct i e one bottle. This
is inportant %or&sdiet eerwrsnoilfl ‘%Et Emgbgéﬁhﬁoﬁ%ofaggggsgg 2 CR{ After the
recordingsohemimncakﬂy\mm Esgutethe mmtﬂﬂeethas beemeywmuhaltIﬂehaepected
bottles are ejected fromt on or, bel_t r nethod of ejecting
t he co?r elt? b%)?eti Cg‘ FtEnGy fg ﬁﬁSV\ngﬁ%“?%eé SdnBaF g?gﬁ%nsp}}frst positi ons of the
bottles bfpyeeiny ey det@rhfinihe tﬁmgesamdohhefeaesésﬁu wottlley. ej ecting
the correct bottle on the basis thereof u rt her shows

schemat i cAEF§T it &8I 8FeFRe sifs @ﬁﬁé ré nEh? OWRﬁ?q(?%étbFﬁﬁ posi tion

of the capraag, feiamriznpr sdiciabl eramicentdl epbh tidluanessor It is
possi bl e here’ to envisage shadows of passi ngbstaff or variations in

dayl i ght 8P1bt HerPraqfHcads methed %ﬁf%aq’férlge BAPAERECRRVTiNnG St BYt he

preselo ' ﬁzxa@iﬁf hd %ume\emofntzal%g@r@ ob4R1 6AECE ASc e aa&ﬂ%rsel n situated
ei t her e conveyor belt hi's enbodi ment 11l um nati ng neans

3 are al sbetwemtwcandlme%ot,hmww atnﬁethe ejection, and by
ejecting the correct bottle on the basis thereof.

Figure 2 further shows schematically a protective cover 9
which screens the bottle at the position of the camera fxrom
. 15 unpredictable 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 é are also situated at the position of the
cameras. Since it i1s 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



caneras. Since it is possible in this enbodiment to make two recordings
along two sides of a bottle, the selection of the bottle canl@ﬁ[ﬁﬁ%d6ed out
on the basis of twice the anbunt of 25 data. Wiere in the first enbodi nent

the sel ectiy@yslos2s58r i ed out on the basis of one inage of ' e
periphery, it 1s possible in this enbodinent to carry outpcﬁ&é‘"gf@fédgti on on

the basis of 120" of the periphery of the bottle. The chance of bottles
bei ng approved erroneously is hereby hélved relative 30 to the preceding
enbodiment. In a further enbodi ment (fig. 4) a maxi mum of seven recordings
are made dRdaiBothredispRltidie WoPEFEVWid P atdeFOrABYAGE PEstcnthtal axis

duri ng- ¢ highePebod of Nor Doid | Shedts, LOndAYA0Y W0 034042643 RET NLO2/ 00750

11 fed in the direction of arrow A over a conveyor t he position
of the camecesd chevewer |ksltady meged ebv@itiden bedécdndThenkelokehel t by

means of qui.de,pgl &i§cgﬂlfec?°c§r¥ lt‘ﬁ% r%gﬁtl d196n30eHd.08: irc%rght'hand
side in thé direction 5 of arrow A ring this process the bottles are
illum nat ed aftrowm BheDunthey sildes pyorckssntmathaig leiseaent $13univmiodd are

simlar tq_the, jillumnati el emqents 3. 0f the enhodi,ments of _figures 1-3.
Caner as Z%ﬁ’SWetbgcg?ﬁieﬁﬁﬁé]%fb%ﬁ SR8 HYY s etn}eg’g.s Cui Hél ahs 8 are
arranged atimafagngbeth® LnueMartihg beéherks A hd tthe esbbeimdt Pressed

agai nst guide neans_8 _during the whole of the transport fromleft to right.

The frictilGHrBEt wedn EHEEHRT 14 BRERITHEPEEHSURE &PSr PRA§ELR%out  rotation of

the bottl g,rThes! 0bal 4&MmEAlk Be airf husasesh it Adiawgtieng thecsfldfdve speed
of guide neans 8 and the bottle. 15 For this purpose the guide neans 8 are

enbodi Bl #els BendehortlaizharsbysPrasser agaiaat enide meepwd. In this
Che.desi 1 60 agPe e Pon Gual Tty oo Phane Hodl oy fcah Beol hertkced to for
i nst ance @G@0chjo80bet@gerni O hptTds andfenidasteamse 81280Onby @8I xel s. The
rotation of the bottle. The rotation can be influenced by
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
4830 pixels. Depending on the desired selection quality, the
image gquality 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 resoclutions are used, it becomes
possible to reject smaller deviations. The desirability
25 hereof depends for instaﬂce 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.



resol ution of 640 by 480 pi xels enables rejection of the bottle on the
basis of defects of 2 by 2mmin the exterior of the bottle. NfMANRI86
canmera resolutions are used, it becones possible to reject smaller

devi ation irability 25 hereof depends for instanggrRpoddpesecost of
rejectings‘l‘)’();E?"ﬁ“e@z(g%S Making a recording of the bottle is preferably further’

actuated by neans of a sensor which neasures the arrival of the bottle at
the position of the neck. The enbodineb? is further at |east suitable for
t he so-called | ongneck (XLN) 30 bottle. However, through the above stated
use of profil Er aperaniomikedesnsbef af celffterewt Bbet kegvean be det ect ed

using thi i 0 Y. 6 4 / 73 PCE/ NL 12 For
operation f%%ggggng?gggﬁbnpu‘%%Q%fd%%élggoaéiﬁdggc%%bgb9§©%gé%$ a screen
di spl ay (frrggréhn 08 ahcempuAtertheprtogr ane i sitgladwnl sAvetrhd toaptmslke situated

several cqntrol ttons 27 .and .on the right-hand side_several. input fields
555 The HUEFRS: AgR™: <bi HF dr el tabenby TR HEe=BtosrEEt B Ted- out.
conpl et® par.i pher ahryeeimafe alidplibleaz@da se\eitdlom 6@ftr peovidewsa 24, 25, 26

and an imge _recording 23, In a further epbodi nent &fi ..B6) crates C are
assessed &911e8-PHE} r CORREFFOPEIEEPF AT SV I Rfsé P8 Gngﬁgs S§ETRdde 10

beneat h sgpeenicbgradMgss28/ of, theasthden Wahdfe Heddraipgabe. Recordings are
made of both the I ong sides and the short sides of the crate. The inmge

data of the cfate fyrthenrmhadidents 6fignheblcairatest & arpr 82299 aonput er
36 which {8 thbacedxgdraGentidr AhikhBusgble b ARGS! abaUAIAY 35, 15 An

enbodi nent of the 1 nspection nethod 1s Turther ed herei nbel ow on the
basis b tHemeahbpecréening eovensaté. of nthe el weflilg. oF) the ¢xwye recordi ng

5, e OncharByferhe, Bl & B8y ThF LAREIGRY IHECHRR AR AT L0,
54 i s useGiidessbeEpthd toatsel erte tihagseddtagst afhe crate is

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



t he assessnent program This data, the so-called crate profile, or crate
role 57, is used in step 56 together with the recorded imageuilgmc{ei‘foﬁm ne
the correct part of the crate periphery for the conparison between e
recor ded in%,ge and a 25 reference image. In step 63 the data relating to the
i mage of UHEPEAMYR i s conpared to the mean reference i mad&TELO20976% 64
relating to shift, rotation, shrinkage and/or other geonetric deformation
of the image are inserted in a transfoggation vector 66. In step 67 the
image is defornmed into a reference 30 1mage. The result is aligned i mage 79.

In step 8L g asdisf her eReembsn BaFeReLbel WoRtyd 5. aheoredyigage and a
cut-out inmage 93 to be further described. The resulting current

di f f erent iddrgafade ghei sovpapesisgt d fifarsnebaB3inguel G4AVrrigboss WD 03/ 042673
PCT/ NLO2/ Ogiﬁ .he i gq0f the nmean differential image 87. The result
hereof is echcj?gpgﬁsg?gg g?ffer ential imge 84 which is exported in step
88. In step 6nastepagé enskmEde irmskubihes fuotheedrdducstepInbst8pt he

shrinkage is extracted fromtransfor ion vector 66, ., which, results in
Shr i nkade o R AT ke ok T AR e Er O LR ot B VEREOBeE O 1 he
basis of thg Shrielkage dat shaitkadomaigeamsk tis tdeiinkage dRSK is

compensated for shrinkage 80 in step 69, which results_ in a conpensated
| abel maskexPPried fpafe 83faf%o B tEeabasimeehatryShyirkrererfatesatd i ng

fromstep S Gasubicest efet MnayPasiski 081 AempPERSIN AR isArifik8§e6Pp Which
results in data relating to a horizontal and/or vertical shift and/or
rotation rigl &tiepe 680 WhAEharg®iltsTHnsadaPBEPTBSd e dbededark 72: This data

70 is rt her LNghhge conpen i i ) ; i mge mask
72 is ib(@:Iorrpare ?g g}gﬁ%aﬁ% ﬁfg mask %gﬁ #ﬁ?g%%nfkupr}gl&nggggg%eéggt he

ref erence gk s¢ept hé babesubiRrtedesal 8i pgs b Famigenmeasupenentobndat a of a

Lﬁge't hg”hgsrtféghss J%g#ﬁ%égui{‘s 5 W95t PEla e M4 N d RRREQLAREL PN vector 66
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 transformatlon vector 66 and the horizontal shift

20 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 83,

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 B6.

In étep 100 image data is compensated for shrinkage and

30 horxrizontal shifting, which results in a stretched crate and
handgrip image 10l. In step 102 profile data is selected for
the craté and handgrip. In step 105 profile data 104 is used

together with data relating to the reference profile of crate



20 relative to canera 70 to calculate the blanking position 92. This data
92 is exported in 93. In step 89 a reference label is cut odbdMAYRHE basis
of the mean reference inage 62 and blanking nmask (is reference mask) 76, in
order to produce reference cut-out |abel 93. 25 The operation of the

i nspecti onV&340#%€7%rate colour and crate handgrip is expP&TAEA2478h
reference to the nmethod of figure 8. Data 91 and data 71 are added to step
100 together wth data 86. In step 10Q4i nage data is conpensated for
shrinkage and 30 horizontal shifting, which results in a stretched crate

and handgro® inmeg@el0ic hBashieP 2l QD1RNef bherdaémed s ralagted for the crate
and handgrip. In step 105 profile data 104 is used together with data

rel ating tH Hiprensredaiaelpf oty IRITtedatie 107 MBRrade daba03edabeTs
PCTI NLO2/ QQY 50,14 2108 i B CLEETt {1y BRA%ULER €65 O sfagﬁrreﬁn;%aceo Rk our

difference data 106 i's exported 1'™n 107. Profile dataTrelating to the

handgri p resadadigyg iy strept P9 1Gandgrdggimageddata thid resmdging £nomtep 109.
Handgrip i e tag 1 i st.ep i r i tep 111
by neaﬁg 5# % &gﬁfgfekgfgﬁggéééggfgk n#§%ngﬁﬁg£%§§f§fo %ggigggﬂggagata 112
of the hamtgniremebitf bar ehei bdsisrage redeaehit8 detatlil®g ofothke handgrip is

exported in 114.. The,hvalidation of crate a | abel s described wth 10
ref er ence 35 qrdl?r'e%é%%ﬁé?ﬁ£€%{,] Jé?igeB%,a%QS?giO%e 1ijmf’lg:oa © inspected in
step 127. Hamdfr@p 148 ekpodeb@rin ned whether the crate is approved. In the

case that the crate i s not agproved, this is shown in step 129. If the
crate is appr dWed Validatdpni198 ciaty andedabpt nkd 445 tidS1830 Rhet her the 15

referepge data eyt e rygdated. MhLa30ns8ere60rod s (@hind 168Vvhaki on
relative to the nean reférence images is for 1nstance found which does not
justify rejreznacded sucktant 827 s In Hdep AéBudeddeterrHaedevbeshes thages, or

reference ékgﬁ%ifé approved. In the case that the crate is not
appreved, 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 meodifications can be envisaged.



steps 131-134. In step 131 the nmean differential imge is 20 nodified. In
step 132 the reference image is nodified. In step 133 the cr3h@sy9hdd € 'S
nodified and in step 134 the handgripiprofile is nodified. The present
invention is not limted to the above described preferred enbodi nent
thereof, the rights sought 25 being rather defined by the follow ng cl ains,
within the scope of which many nodifications can be envisaged. 15 CLAIMS 5
10 MAY 2006 1. Method for conposing a statistically derived reference inage
or reference inmage with perm ssible deviation values of the exterior of a
series of partly substantially cylindrical practically identical

containers, such as bottles 10 and the like, conprising steps for: naking an
i mge recording of a part of the exterior of a plurality of containers from
the series, - processing the recorded inmage in order to obtain a first,

flat representation, is - conposing a conplete peripheral view of the
exterior of the container on the basis @GfIN8veral first representations., -
determ ning, on the basis of all recorded inages and paraneters to be
preset, the robust reference imge of 20 the container on the basis of

whi ch acceptable di fif emMenbes @an bempeddery hnsoaatstinﬁlkkudaq}wad ection of

cont ai ners hod as cI ?ﬁ %ngéaJ 8 ngﬁthg cgggis%ﬂ%r ﬁEﬁ for
ods et

appl yi ng staFF§?| ana SIS e ermn He 10 erence
i mge. 25 3. vMEhémdof drheselxéetriing af condaiieer pfspahtJays sulpgtaree iadrlybot t | e

and the |1 ke, SOURLISINGSLERS 19 HELECTIAT coflEXt AL SRl L1 s R0r ©f

t he contalneF Ste
"10 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, flat representation, '

is ~ composing a complete peripheral view of the
exterior of the container on the basis of several first
representations, .

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

20 the container on the basis of which acceptable aifferences

| 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 robust reference image.

25 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:

- making an image recording of a part of the

30 exterior,

- processing thé recorded image in order to obtain a
second representation,

- comparing the second representation to a robust

reference image.



- making an image recording of a part of the 30 exterior, - processing the
recorded image in order to obtain a second representation, - 168fP@kbgy0 the
second representation to a robust refergence i mage. 16 10 MAY 2006 4. Met hod
as clainmed in claim1, 2 or 3, wherein processing of the recorded inage
conprises steps for transformng an aspect view of a curved surface into a
faithful flat rendition. 5 5. Method as clainmed in claim1 or 2, wherein use
is made of the second representation according to claim3 to conpose the
robust reference image. 6. Method as clainmed in one or nore of the foregoing

claims, wherein the panaabar §sCOTRIMSE dat@ i@ at i BY k03t hgne1@;ig0Nt ai ner,
threshold values relating to colour differences or formats of printing and

the like. 7.pheetmiindoicshgosergraref irege conrmiisiany s§apa £es6m one or nore
of the for copLog. Al LAl abBechulPeseonla GANAY M RUbeSehes!t hons on

mutual ly altérnating series o contal ners matching respective profiles.
B. Method asfelahfred ilatomendi tione of the foregoing clains, further

conprising steps for_il inatin e_.container .while making.the recqrding.
9. thhodgas claine&iiﬁkggéao%sn%%ég%?dtﬂg(gggéb&iﬁﬁ ZOWCFggﬁE,uﬁﬁe%gin t he
cont ai ner i smadboif |tethe BecolBt regrasentat hwd ddavoddding @0 wheia 8 the bottle

is a glass bottle. %%} Ve hog as_clainmed,in claim9 or 10, wherein the
bottle is a H8BPOHDL % FOMB S TeREFRBESat™F%i med in claim 11, wherein the

beer bottle has a longetdel. at3clibihb@ditsond amBbrien cENeher £BREgoRhgt he
foregoing claims, wherein the parameters comprise data relating to the
10 container, threshold values relating to colour differences or
’ formats bf printing and the like.

7. Method for composing profiles comprising data from
one or more of the foregoing claims for the purpose of
carrying out selections on mutually alternating series of

15 containers matching respective profiles.

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

9. Method as claimed in one or more of -the foregoing

20 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
bottle is a beer bottle. ‘

25 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 foregoing
claims, wherein the processing speed is higher than ten
containers per second, preferably higher than sixteen

30 containers per second.
14. Apparatus for selecting partly substantially

cylindrical containers, comprising:



clainms, wherein the processing speed is higher than ten containers per
second, preferably higher than sixteen 30 containers per secopdyay 2hfs
Apparatus for selecting partly substantjally cylindrical containers,
conprising: 17 10 MAY 2006 - recording neans for meking at |east one
recording of part of a side of the container directed toward the recording
means, - processing neans for processing a recorded image in 5 order to
obtain a first or second flat representation, - transmtting nmeans for
transmtting recording data to the processing neans, - conparing neans for

conparing the second JRR,86R! Ald01% fQrara@Rust arce&@&%@cgn'er@%o%wged on
the 10 basis of paraneters to be preset and data fromfirst or second

repr esent at i @hparts ofAgpavistauias i slamsd linerclddirect4d fugwelrer theonpri si ng
conposi ng neans fjéﬁﬁgggg% ng, on the basis of first and second
n

recor .
representations a predeterm ned 15 parameters, a robust reference inage

or the reference i magerowetsts iper megensbIf@rd@\tloa'asenngalauescomdeﬁh&nia@i sirof

whi ch t abl d/ t | diff t divid
Cont ai ners AFAd K SR 61 oM A el B BA-G ACERFRTGAACBunt dur i ng

sel ection of contai nengandthitl indppAadisu$cas telanished tifgo e cor diRice Rftd he
clainms 14-15, further conprising ejecting neans for ejecting selected
cont ai ners. %W‘ﬂﬁb§&F5Fﬁ§%%9(ﬂ%ﬁqﬁxi|n one or nore of the claims 14-16,

further conprising illdyxaat féygdggggsﬂay‘ddﬂﬁ@glggtk@g s dnide cont ai ner
whi I e maeking the recording. Apparatus as claired in one or nore of the

claims 14- IFeprfagata@tigomhd $ ﬁgﬁksyzﬂtee:ﬁfregfemamgm‘aae sdtedmety carhd he
containejs fyomandy ent light, J nfd 4eneas Wi 184 858U M rat or

! 'second répresentations.

15. Apparatus as claimed in claim 14, further
comprising composing means for composing, on the basis of
first and second representations and/or predetermined

15 parameters, a 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 16. Apparatus as claimed in one or more of the claims
14-15, further comprising ejecting means for ejecting
selected containers. '

17. Apparatus as claimed in one or more of the claims
14-16, further comprising illuminating means for illuminating

25 the container while making tﬁe recording.

18. Apparatus as claimed in one or more of the claims
14-17, further comprising screening means for screening the
containers from ambient light influences while the recoxrding
is being made.

30 19. Apparatus as claimed in one or more of the claims
14-18, further comprising actuating means for actuating
making of a recording when a container is correctly

positioned relative to the recording means.



is being made. 30 19. Apparatus as clainmed in one or nore of the clains
14-18, further conprising actuating neans for actuating maki RgnvAy 2006
recordi ng when a container is correctlyg positioned relative to the
recordi ng neans. 18 10 MAY 2006 20. Apparatus as clained in one or nore of
the clains 14-19, wherein the recording neans conprise at |east one

canera. 21. Apparatus as clained in one or nore of the clains 5 14-20,
wherein a canmera is disposed on at |east two sides of the container. 22.
Apparatus as clained in one or nore of the clainms 14-21, further conprising
rotating neans for rotating the container between the making of two
successi ve recordi ngs. hgapa&%tu%pra&r atlyaimas ehabAedot Nméetai OF 22heWaeheins t he
rotating neans conprise displacing neans for lateral displacenent, and
friction neats ¥or RS IHY YRt AGCH GRS RRERSt REMEDHESI Akr LFEShr 888ed

agai nst the f1jction nmeans by neans of the lateral displacenent. 15 24.
Apparatus as clainmed in claim23, wherein the friction neans conprise a
conveyor belt. 25. Afdpardnisraddiscles redimgdanp onetpt wpuensf 1g9he3clajmerein

the contayners. 2 © JUANSRPT edilk A 16AdIQHa8k s B 1fPPALELUS.ES stlabied I n
any of the clains' 14-25, erein one Or nore caneras are disposed in
stationary nemerontralradri ve to transport neans for the containers.
22. Apparatus as claimed in one oxr more of the claims
14-21, further comprising rotating means for rotating the
container between the making of two successive recordings.
10 23. Apparatus as claimed in claim 22, wherein the
‘rotatingzmeans 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 24 . Apparatus as claimed in claim 23, wherein the
friction means.compriée a conveyor belt.
25, Appératus as claimed in any of the claims 14-23,
wherein the containers are transported on a carrousel.
26. Apparatus as claimed in any of the claims 14-25,
20 wherein one or more cameras are disposed in stationary manner

relative to transport means for the containers.



