WO 2004/ 088295 PCT/ NL2004/ 000150 METHOD AND SYSTEM FOR | NSPECTI NG

PACKAG NGS Met hods and systens have recently been devel oped for inspecting
packagi ngs such as drink-containing bottles. 5 The occurrence of for

I nstance glweompss2er ers in beer can result in corporaterivaasasoEse a result
of for instance rejected batches, return operations and damage to the
conpany reputation _because th e_0 | a Inters will be the

subj ect of negativﬂgﬁ$%§§mm% 4%@&§%%&FF§%?EH%§$%t€§¢éﬁéii pat ent
application PCT/NL96/ 00049, which is deened as interpolated herein by

means of reference, is known a nethod and apparatus for detecting extrenely
smal | gl ass spl i¥RtEKEs pd BYsgefgehave ofedad L YERSR T AeVed o8t FeTi s herein

rotated forigg itn\%wdma%m@sa-saeaaa@t@rﬁﬂaid&ﬁa%dntgh%&tbaeyght qui ckly
to a standstill,. ereby novenents of the small glass splinters can be
det ect e usThRY EFUHHRLCS Pic £orafBpEaney FiafisafPldddseisatE8dbeftge

pr ocessi ng. oIl sedmithoth thgiorae WBLLeeNAU ddbulitadlyl geubut 20 requires a

conpl ex apparatus in the ing line of a brewery or soft drink
manuf act ur etRs@ney inay esiedapatichsfe crebry sinayrahicnsa amst Henagakes on
average aboyuf 2,d

S L I g@h@% r expensi ve
because, in or@er‘%o a%ﬁ?Zﬁ%%fﬁgqh%gﬁegégggégmié%% 0 Zggfggggﬁstance
60, 000 bot t spkiperrshourl lofbea thiel bubgett nef megyiiorealprtepsofrepotrati on and
i mage recording statigns.i required, for instance.36. So as to inprove the
above the(gt ed netHod" em}re&l %twflﬁge}ﬁﬁ%t ;ﬁpé&l&’?glémhet hod for inspecting
30 packagi ngsTfNmosy daoqus,d whrietuds, desrdd ass diritdtholat@dpbiesielg Byeps for: -
setting a packaging into rotati,on, - irradiati t he packagi ng during the
Fotati on w BRALS FEHHATSICS 4 BpFBEERER AP D GRgERa TS Tor

| detecting extremely small glass gplinters in filled beer

bottles. Each filled bottle is herein rotated for a short

15 time in a separate station and then brought quickly to a
standstill,. whereby movements of the small glass
splinters can be detected using a light source-camera
gystem and associated image processing.

This method functions well enough in practice but

20 requires a complex apparatus in the filling line of a
brewery or soft drink manufacturer. Carrying out an
inspection using such a wmethod takes on average about 2.1
geconds per bottle. Such a system is moreover expensive -
because, in order to achieve the high average speed of

25 for instance 60,000 bottles per hour of a £illing line, a
plurality of rotation and image recording statlons is
reguired, for instance 36.

So as to improve the above stated method, the
present invention provides a method for inspecting

30 packagings for a ligquid product, such as drinks,
comprising steps for:

- settiné‘a packaging into rotation,
- irradiating the packaging during the rotation with

a radiation of a predetermined wavelength,



1 WD 2004/ 088295 PCTI NL2004/ 000150 - making at | east one series of at |east
two recordings of at least a part of the content of the packaging during
the rotation, this with an inage recording device suitable. for making

" recordi ngs WD 204388285 pr edet er m ned wavel ength. A net hod mgpaieéidnges® t he
present invention has the advantage that a good inspection is achieved in a
shorter tinme per packaging, whereby a relatively small nunber of rotation
and i mage recor drngakied | ¥nslqardt 19 GRTHAPI QL 28 0LeaRHEMA on units) s
required. Wien 2RiRGROGE "Bt SEAOTHidAG tt 85t PRe PESSEM L Ideaiid on is applied,
an inspection takes an average of 0.7 second per bottle. One result hereof
i s that inspeckreingyderhrg ddhe Hotsddionz efhigovit a0 |3magid nore cheaply by
applying th Y. i r %ﬂgggr i on and i mage
recordi ng s?ggiggﬁgggf%gvﬁétﬁ%ﬁﬁé fszq- \%HIE#§U¥ | ce nog%f paret(r)?:gﬁrem an

enbodi meht miredemerhbgedceraliengttto the present invention. In a further

embodi ment the packagi i 1o, SLdsal 8 e AoSUASt ANIALLY, the FAIC
rotational position Féelratirve to he recofdrng device dUrlng sucCessi ve
recordi ngs aefivehetagsethals.a ymwbsisispectingess aachimdel din & Ishictrkerr evol vi ng

on its vertical axis.%ﬁ¥$in ‘rqtati e botile at east 1 an i mage

f |
i s recorded "6 REF (R %ﬁ§%&é§0F%pﬁ5}V% el *nfdes are

stored. EackotB8@éni snd comgss eshdorddnpy ecadiags o(dsthaapieniniicgage of
therefore the sane bott]e with 360 rotation difference. Wien these two

successi¥e AREBESTLPR WOHG 6F HIRHFEAr | BRGR| #0 RIPGHMERTd in the sane

posi tion whigkeogdPh§Ces End|RsSseift AasehbhiynPiesailidy,t ey bottle will
however have another position in the inmage. This glass _displacenent between
the two i nadB8sreghior ERE% 1A avesagenefaflcd #fcond per bottle. One

result hereof is that inspection systems can be realized
more easily and more cheaply by applying the method.

15 A system with a smaller number of rotation and image
recording stations, for instance 12-24, will suffice to
perform an embodiment of a method according to the
present invention.

In a further embodiment the packaging is situated in

20 substantially the same rotational position relative to
the recording device during successive recordings of the
serieg. Successive images are made of a bottle revolving
on its vertical axis. During rotation of the bottle at
least 1 x an image is recorded of the (continuously

25 revolving) bottle. These images are stored. Each image is
compared to a preceding or subsequent image of therefore
the same bottle with 360 rotation difference. When these
two succegsive images are compared, the bottle will be
gituated in the same position while a piece of glass

30 possibly present in the bottle will however have another
position in the image. This glass displacement between
the two images can be detected, for instance by
subtracting the images from each otherxr., If anything

remains in the image, then glass is present. Subtracting



subtracting the imges fromeach other. If anything remains in the inmage,
then glass is present. Subtracting 2 WO 2004/ 088295 PCT/ NL2004/ 000150 the
i mges fromeach other is a per se known principle which is applied inter
alia in thevonmpeszeon of |abels. A bottle with a gl ass pgamiizelsmonssd | be
detected. It is possible to already carry out the inspection 5 during the
rotation (when the bottle is revolving and the glass is noving in relation
to the bott kb, imegespiremahch ehbest Lenacher i se dilavel prduigdpdarri ed out

together | n\abQuls G RN aienelyshotnl NELANGS Ol 118 50L2524)

I nspection units are required to realize a capacity "bottl es per
hour. Accor @i hgttbe awith teheylamshpairirdpilesuttbdse detaarmatr.di ngs of the series

are made with an.j rveni. i ' % f redet.erm ned duration. A
relatively si rrp?%nirre’gt%%%ld&g' eatcttc’lm\%gf# ?%ggft ﬁ%mg%rr%}ftg fn%r Jﬂ?geﬁg%ﬁgse of 15

t aki ng as pi dtinirg higre byo teacicore s(whess thkeboftike rid ateverlvipeednds theef er abl y
varied during_the, period in which.the _recordi f series are nmade. A
di fference gg?ﬁgehs tHe dptedt dﬁeltal'fé'ogoﬁ?eﬁﬁe g?%% padEa Pty 8h8 the
packagi ng i snbpeebior agdn ziad picipdeebeschtrid®row: peefetineed ianbodi ment

wherein the _rotation directiQn is varied during the period in which the
recor di ngs 8PCYEsRrT 38 Wnﬁiﬁrég¥a%8€s1??F§ﬁ5§édnnéhH&hd€2rﬁé)effect of the

di fference kAspeeeion iinits APLAHAAIREE 6 HBLEI 2 B Walddixyobsr ecor di ngs
25 froma different angle of viewin relation to the packaging. It hereby

beconmeslPos§PbPRO fRPLEIRE Rf¥e KW T det ect particles in packagi ngs on which
| abel's have al r gady-BaSD & rANYEYnckTBHBoA MO Bki Qe Jdi0/8 t he | mages of a

series is 30 preferably conpared in order to detect the presence of
recordings of the series are made with an intervening

time interval of a predetermined duration. A relatively
simple method of activating the camera for the purpose of

15 taking a picture hereby becomes possible.

The rotation speed is preferably varied during the
period in which the recordings of a series are made. A
difference between the speed of the content of the
packaging and the packaéing is hereby realized.

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

It is- advantageous to make a plurality of recordings

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

Image information from the images of a series is

30 preferably compared in order to detect the presence of

undesired particles, such as glass particles, in the

packaging.



undesired particles, such as glass particles, in the packaging. 3 W

2004/ 088295 PCT/ NL2004/ 000150 A further aspect of the present invention
relates to a systemfor performng a nmethod as clained in one or nore of

t he foregoiwiQ20l4483285 Further advantages, features and detmalzsosmbosihe 5
present invention will be elucidated on the basis of the follow ng
description of preferred enbodinents thereof, wth reference to the annexed

drawi ng, in whi ch:TUrihey 2ERSeEn0TatRE RARIFIE HIKETSH Ofn TEA8BEBL FBN st ati on

according tQ &{ie & eRANIpdrPEIRtingNa 40chod i AShAES id biEEogi agram of a
recording schedul e according to an enbodi nent of the present invention;
fig. 3 showBo%e t9heEhe LHZRECHE@DFARATSt 0o the enbodinent of fig. 2; 15 -

fig. 4-8 show a @isendt agramialed) f Eeneltes fRPHJPRNLS BECRRdI NY to the
present invention; - flé? 9-12 show a di agranmmatic view of further
q

embodi meht sPERIJH| iy ard- igxe vilddehei shuctirtasban kde basgsapfathene (fig. 1)
I's clanped } ; i nj I a ad 2. A notor
3, which isf?:%)ﬁ%vflé% S(f;ésﬁ"e;%ﬁgo\% gkaﬂjg%gg%%l% l%cﬁ&%ﬁéghggﬁgﬁ?g and an

opti onal brakeh Scefsmranse the $éte ahaexedtdtawing.o imowdticbn. Ring 1 and head 2

are therefore mounted.roka Ly Lve 1.0 f 6. Light froma 25
| i ght source 7 islﬂiﬁ:f't ﬁLer Cg%{)a.l ﬁfggg?‘%%l%o‘h?vgo%%%ﬁglggr%g?ﬁég are made of
t he cont ent sodtide SatdddngBecathe prasemt aereditfiforr;ences in the rotation

speed ofihe bottlgg and hie,d Wil & Lo ol U L mss nerlia. the
di fferent nesesdsldIHdtdraiggDteadRr anBodiment of the present
invention; _
- fig. 3 shows a time diagram according to the
embodiment of fig. 2;
15 - £ig. 4-8 show a time diagram of different
embodiments according to the present invéntion;
- fig. 9-12 show a diagrammatic view of further
embodiments according to the invention.
One beer bottle B at a time (fig. 1) is clampéd in a.
20 detection unit 12 between a ring 1 and a head 2. A motor
3, which is coupled to head 2 via a speed-reducing
mechanism 4 and an optional brake 5, serves to set the
bottle into rotation. Ring 1 and head 2 are therefore
mounted rotatably relative to a frame 6. Light from a
25 1light source 7 is further cast into the bottle and
recordings are made of the content of the bottle. Because
there are differences in the rotation speed of the bottle
and the liquid in the bottle owing to mass inertia, the
content will move relative to the bottle. If recordings
30 are now made at different moments using a CCD camera 8,
the content will be situated relative to the bottle at a
position other than the bottle in successive recordings.

Use is made of this to detect for instance glass

particles.



the content will be situated relative to the bottle at a position other
than the bottle in successive recordings. Use is nade of this to detect for
i nstance gl ass particles. 4 WO 2004/ 088295 PCT/ NL2004/ 000150 The detecti on
unit furtheyoceapsgszees an activation signal generating wairinL2¢Rooise | aser
trigger) for creating a signal on the basis of which a canera 8 makes a
picture. A laser transmtter/detection unit 16 emts a 5 |aser beam 17 in
the direction ofThe detiestion woignfartheyr AAMMFLsest agf achévdeie@eti on unit.

| f the refl ; t aser ‘hi a r is reflected
ecl?‘%ld gg@;%&%ilh@r Qg fos.yé.saela%%a:mtrtl rg ELe

and the ref d"beam is received by detection uni . A signal is then
sent to theceestsim® ¢n sdigngd anptbeubasis ofl whvighes cAnezkt 8rmakese hereto is

that the no ; Aener ate Lij .SJ .t he , basi s of
whi ch this é?%:'fter t'a%egla%eﬁg?h%ggﬂﬁégﬁéﬁl%?opﬁﬁgﬁ Fgg%%g%essed in
conput er5 10lasks dredrc drY o dhsplayedt brn st eerreflecitoraddi bioa to t he above

descri bed advant.ages e | SCI i h I.nbel ow-have the further
advant ages ]E:%t?)ﬁ‘)alr p{a(;:t,[ %%lrhlggr%g?e?@%%%t&%i i ﬁgfgg'c ti & W&Sﬁg?’éke pl ace
directly dupasges afatough the dbsehebbahf Itthis lisheehotitl eedestadt have to be

hysically st ed d held.still, - the bottl an he inspected froma
P ber of | sttty retdeste BROI SHererTed fin O5F SHhaCBARTRE 1he 25
reliabilityaofidmapact itpen seheukbnghdedint2 drak@lich( Bepyytuseuid i ng,

enbossing or pre-printed bottle can be detected, - the machine can be pl aced
after tHe |&H&81i ng : :

An alternative hereto is that the motor generates a
position signal to the camera, on the basis of which this
latter takes a picture.

The image information is processed in computer 10

15 and can be displayed on screen 11.

In addition to the above described advantages,
embodiments described hereinbelow have the further
advantages compared to the prior art that:

- inspection can take place directly during rotation

20 of the bottle,

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

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

25 reliability of inspection,

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

- the machine can be placed after the labelling
device, whereby flexible line lay-outs are possibie and

30 the machine can be placed as last in the line, and a real
final inspection is therefore possible, '

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

(OPIL) improves,



device, whereby flexible line lay-outs are possible and 30 the machi ne can
be placed as last inthe line, and a real final inspection is therefore
possible, - there is |less mechanical conplexity, whereby the nechanical
reliabilityweardoasgmes ability of the machine (OPl) i nprauasnioeddbbiso

2004/ 088295 PCT/ NL2004/ 000150 - because the inspection units are

i ndi vidually controlled an optimal spin profile can_be inplenmented per

i nspection unit, beGayse EhR L RAPertitRe uBE b ke ML BHYAEY present 5 in

the carrous@on@aamédl ngReghEla l@lbxﬁsrbml@ec&@%e Ofmp Ferldrt@gSt oppage
there are no unlnspected bottles (whic result in prod%ct | oss and waste).

In additi onPes iBEBeatHgLaREri es of inmmges consisting of one picture per

rotation, it is alsg dR-Possdbbe 4 q; Ea%CQEQ g B i B Of er
rotation (for |nst§anceeat 0, 90, 1§' p%%%é nnretﬂei‘égrﬁggén\?\nth Vi ew

I, 11, 1Bl lanﬂhﬁvﬂié§%@%@lv%ﬂ%obeIhﬂﬁ@@§tﬂﬁrC%he%#@Yﬁ@@dﬂ&e¢a§E afdet er mi ned
angl e are t%gﬁh.ﬁ@”@%ﬁﬁaggé’l the: basx%qﬁﬁ%nhnigéﬁgf cLEE BAGA 60 BliLE" this

det erm ned angl e own I n ow ng tine dlagran1(N B. in
top view theshdttie povdnes bdputand wagbelical axis but is otherw se

stationary relati aagléhe C éf%éaﬂq ggge%% Ség &% IhH% tlne di agram t he

followng table s conpi recor%Fa' S of 4 20 images per
rotation areonmafleting mblnﬁe|pncﬂuhe:@Eedrmbathanpait xﬁ dﬂnb bottle is being

shown a1 )2, BALLIEHLAL MBS 4 il "BE%uhldds 0P AIBAR D) 11 Trmee

(for instance at 0°, 90°, 180° and 270° or more (fig. 2)
with view I, II, III, and IV respectively). Images which
are recorded at a determined angle are then compared to a
subsequent image recorded 360 after this determined |

15 angle. This is shown in the following time diagram (N.B.
in top view: the bottle rotates about its vertical axis
but is otherwise stationary relative to the camera):

On the .basis of this time diagram the following

table is compiled for the case that recordings of 4

20 images per rotation are made, in which is indicated which
part‘of the bottle is being shown at a particular moment

in time:

image (tl) I

25 image (t2) II
image (t3) III
image (t4) v
image (t5) I
image (t6) IT

30 image (t7) - III
image (t8) Iv
image (t2) I

etc.



i mage (t5) | image (t6) Il 30 image (t7) 111 image (t8) IV imge (t9) |
etc. 6 WO 2004/088295 PCT/ NL2004/000150 Herefromis nade the follow ng
tabl e which indicates at what tines a particular part of the bottle is being
shown. |If mworomeesees | s detected between the two succasarveocmeges of the
sanme particular part of the 5 bottle, no glass or contam nation has been
found. Pictures_can _be taken at for instance the following points in tine:
| tl, t5, t9, tiHergfgom ig m¢d%zﬂni@Olﬂaylnelnabé@cwhl¢h|1n@}catps til, tis,

etc. |1V t4,,d §natl2inkdba ﬁ&fuJﬁ!@a%\é%EB‘f ehet b6 @l @S ve to the
bottle is 15 realized as lows (fig. 3): Wien the bott e un ergoes an

angul ar di spbesanest, n?h@0V¢m%R#cF$rﬂQﬂ%§t§§tb¢EW9leth@wﬁw¢nto nmoti on nore

Slowy. thandieeBol! fnadbe 48 85)edhdl hekeck e Batbool g d therefore

conmes into notion nore s han t e position of t he
(gl ass) ﬁar&m¢kéeconpagbd8$norvmpntamﬂyatlpmnhhssbb§Maﬁ¢mwdly 360 difference

in bottle rotati t her ] n the rotation
speed of the bot?ﬁgtﬁggsnégga%%d é&%¥(& O% %%%#?%%gs%@%SFE;EQW%ggbottIe i's
decreased, RButkeihi gime:in the bottle mnll rotate nore rapidly after a
time than the bottle. The (glass) particle in the liquid wll then also
rotate nore rapidly than the bottle. The position of the (glass) particle

conpared infwo i gRgess, t9, tl3, etc.
10 I t2, t6, tl0, tl4, etc.

ITI 3, £7, t11, t15, etc.

v t4, t8, tl2, tl6, etc.

The movement of the glass relative to the bottle is
15 realized as follows (fig. 3):
When the bottle undergoes an angular displacement, the
liquid in the bottle will come intoc motion more slowly
than the bottle. The (glass)} particle (@) in the liquid
therefore cémes into motion more slowly than the bottle.
20 The position of the (glass) particle compared in two
images (with substantially 360 difference in bottle -
rotation relative to each other) will change when the
rotation speed of the bottle is increased.
When the rotation speed of the bottle is decreased,
25 the liquid in the bottle will rotate more rapidly aftér a
time than the bottle. The (glass) particle in the liquid
will then also rotate more rapidly than the bottle. The
position of the (glass) particle compared in two images
(with substantially 360 difference in bottle rotation
30 relative to each other) will change when the rotation
speed of the bottle is decreased in gimilar manner as
stated when the rotation speed is increased.
As addition to the above method of generating

relative movement, use can also be made of the period



(wmth substantially 360 difference in bottle rotation 30 relative to each
other) will change when the rotation speed of the bottle is decreased in
simlar manner as stated when the rotation speed is increased. As addition
to t he abovworpedissonf generating relative novenent, uscEsRosd@espe made
of the period 7 [|i WO 2004/088295 PCT/ NL2004/ 000150 i nmmedi ately after

start-up of the hottle rotation. At that nnngnt the (glass) particle wll,
owi ng to t hé™eddprErdYorthBheRERTE 4 98 the PtELSt TRt Et ndthottle is

al ready novidigt AbmbAtStabaggladd) Glurieher abhy, | asisgSrabaw 0-0.3 sec.,
with a correct cheice of exposure and_ canera shutter tinme the bottle wll

be shown outif§Frtigdcad mawegmenk. (YrhksPpatt FePE While pehaerii-lshddpl y in

focus or myviRgayen¥vehgW Xe dhes (SHR%S) whdkhi gher&afDe 14atected by
appl yi ng per se khown i nage processing 10 techniques. It wll be apparent

that it Bs #bStpBs8iBl 8eGi t hwithis qRztuesd £BoiagpeEtexposurferanst smal | er

nunber of 0 o} . t hods,
i ncl udi ng t%Hggtae%ﬁl?%{g%%ﬁﬁ%%’lqf%tﬁh%gﬁvg?ﬁeﬁgf%@?Ict’e&l g?ﬁéoﬁgcg?ed froma

plurality ofensi gbs, (ghasebyprarbickharidd b gbownt sbarplbyiirrizsmed (or the

I nspecti on ' 2 _sh d | | o etgction remains the
sane). This(%%ggﬁggge9§§§o$£%§r iéﬁ?%r@ﬂ%%%$r?§%§gc?% %ﬁé%¥%se of

pre-| abel | edichettkdsbanap@Dytuyffed fotknogs. ihagerpescéssinmpbl e recordi ng of
t he abOﬁg series,of inmages the use of asynchronous reset caneras is to be

r ecomrerded.“®fH8$8"SPe caneras activated (triggered) by an external signal

to start the recgedivhyl obe agppabge: that23tt hbsappp! peadivie thiith can t ake
place by us%%gsamggﬁé igg inspect a larger or smaller number of
parts of the bottle. The advantage compared to other
methods, including the patent (WO 97/14956) is that the
15 Dbottle is inspected from a plurality of sides, whereby
the chance of detection is increased (or the inspection
time can be shortened while the chance of detection
remains the same). This advantage is of particular
importance in the case of pre-labelled bottles and
20 scuffed bottles. _
In order to enable recording of the above series of
images the use of asynchronous reset cameras is to be
recommended. These are cameras activated (triggered) by
an external signal to start the recording of an image. In
25 this applicétion this can take place by using a position
feedback signal coming from a detection unit.
The rotation pattern can be adjusted with this
- method such that an optimal movement is achieved during
recording of images, and thereby detection of possible
30 particles (fig. 4). The concept of rotation profile is
important for this purpose. The rotation profile shows
the angular speed of the bottle on its vertical axis as a
function of time. A simple example is:

£0 - tl: start-up



f eedback signal comng froma detection unit. The rotation pattern can be
adjusted with this nethod such that an optinmal novenent is achieved during
recordi ng of imges, and thereby detection of possible 30 particles (fig.

4). The coraepisedszgsot ation profile is inportant for thCENpeHpe®eso The
rotation profile shows the angul ar speed of the bottle on its vertical axis
as a function of tine. Asinple exanple is: t0O - tl1: start-up 8 WD

2004/ 088295 PCT/ M 2 FHHRIPHS TPf2 138_ continuous rotation t2 - t3: braking
It is possibbe wih HaxisRi hod to record and process images during the

whol e period tO to t3.. 5 It articul arl dvant ageous to continue varying
t he angul ar spee.H: (5 @093@)11%}&&'3% £he rb%ﬁlilc?cﬁlté’ 55T 8RE RECHDHF ng

conti nuous! ymided ehdtiR die Whe1Bobtteod AGdassi bl e are nore conpl ex (for
i nstance reverse rotation) or very short rotation profiles (fig. 6, 7). 10

Very shott inspekt |='cﬁ1 RATHESUAAR L PEFR RSN (SR @ONMINGR VeENiRSsult in a
very compacty r ARt 1 (Rl rg§aﬁé55hséﬂgﬂél Aehiicl e @L an al so be set

for specific pro ucts for insfance syrup. Integdration mnt other .al ready
existing i nspwnamrpvn_& mn@hnap@saﬁrm geelaiiam tpr &bei botbhea bottle is

made possible binddighJmiiod .9 GTEI AoiSloflolRE! LolALL WL D-sseparatel y

control |l ed notor I nspection use o atlon -
Si de wal | |nsmﬁnionw1aﬁ e rsdtoed anﬂabnmwssmnfﬂiﬁalkﬁig B0 anhd for instance

- Foi l tegtion, Anurber of cameras in the £ixed worl n further be
used for fu ?ﬁérShOn:stpel&Spc?r?%l\%leFémﬁg R b%?ﬁbé@%argeallzea whic

can result in a very compact machine. An optimal rotation
profile (fig. 8) can also be set for specific products,
for instance syrup.

Integration with other, already existing inspections

15 which are carried out in practice on a bottle is made
possible by this method of camera per detection unit with
separately controlled motor:

- 360 Label insgpection making use of bottle rotation,
- Side wall inspection of decorated and embossed bottles,

20 and for instance
- Foil detectiom.

A number of cameras in the fixed world can further
be used for further inspections wherein the bhottles are
oriented. _

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

~ Image series allocation to different PCs can be
realized by means of for instance the Firewire protocol

30 (IEEE 1394 standard) or by fast PCs or by muitiplexer
technology.

The relative movement of the (glass) pérticle to be
detected in the two images, with 360 difference, in

relation to the rotating bottle must be great such that



oriented. 25 Data communi cation can be mnimzed by |inking notor control
and image recording triggering by neans of intelligent control. |nmage
series allocation to different PCs can be realized by neans of for instance
t he Firew rwopomtoeses 30 (1 EEE 1394 standard) or by fasiciiGSosoodiéo

mul ti pl exer technol ogy. The rel ative novenent of the (glass) particle to be

detected in the two inmages, with 360 difference, in relation to_the
rotating bofPFEVATRtIPeEGrion ironofnRevene foaderod spepErEDSS4/ 000150
sof tware detigebh@fe tbSUHbIMMERBREsIgh el £ D0 disarRsdi bl € (because position
of glass particle changes). in_a further enpodinent the image recording is
carried out at alReyufdFthermembRcereal &he HF29MIGRAMFENENdS| ar di spl acenent
(Synchronoug,Lesel Saei@)a IARhARE +2he i nBE-HIKNAWD SO Wikhopd regul ar
angul ar di splacenent of the bottle (asynchronous reset canmera): The

advant age hagebar|dizplaganentc dwynghaerpPvatFeset |qanayajpiastengl i cat ed here
that the regarded.j nRges I 684C fasQLf si des of
the bottle, 8§hgl‘r‘ee%ll§/ oW ng&% g%n;[%%g: \%lﬁsi E?%u%% 1%%11%52 dble?v:\sfggkr%ﬁ%g si des

subt racti onofi hhgesonild (wEyrvdiriohauk seeat |idangtalss)Theaetivahesgare not
present. Wth 00 k field illum | h orientation of the bottle
IS not | rrpo%‘?]é%?gbjé%a%gemf%lee f%mselr e,gbg%%égﬂ%ééﬁotrésalmsoget he differences

bet ween t hecosplitsatad |Hetderhatotthkeretsriddd imdgdire dimageeftikackahmage

bl ack i mage.=,bl ack_i . 1 the dark _field illum.nation is not perfect,
it is pbSsi BFLAES %a%?ig%)frequﬁ&geﬁr 8t kit ﬁﬁo%te]cﬁhni“ﬁ"t?«f?&’tyo Y88 hGui sh
reflecti onsthdOvism é Hirrarepielsl beefeefruiidasi R odivreaicgiagcording to the
pr esent

images will not be black even if (glass)“particles are
not present. With a good dark field illumination the
orientation of the bottle is not important because the
15 side, and therefore also the differences between the
sides, will then not be visible in the image (black image
- black image = black image). If the dark field
illumination is not'perfect, it is possible by means of
image processing techniques to distinguish reflections
20 from (glass) particles.
Further embodiments according to the present
invention comprise:
-~ a carrousel with between 12-24 detection units.
Such a carrousel can be placed in per se known manner in
25 a £illing line for bottles. A further variant is a
detection line with for instance fixed cameras, wherein
the bottles advance one after another during the
detection in per se known manner;
- bottle orientatiom feedback means per detection
30 unit (for controlling the moment of camera triggering);
- a drive unit per detection unit (e.g. stepping or
gervo motor with position feedback). One drive can
optionally be used for all detection units;

- a camera per detection unit;

10



I nvention conprise: - a carrousel wth between 12-24 detection units. Such
a carrousel can be placed in per se known manner in 25 a filling line for
bottles. A further variant is a detection line with for instance fixed
canmeras, wwoeom/ostzbe bottl es advance one after anot her pdurNIRgp4tob@so
detection in per se known manner; - bottle orientation feedback nmeans per

detection 30 unit: (for ral |i t t. of canera Lggering); - a
drive unit per defg%Fﬁoggggﬁt% %.gges?§%%|ngEékre§§Fgg“ﬁn%é? %?%% position
f eedback) . dmechdy iwnglegsidepbifobakt ye beutusewr fadscakbhn tdakewhoda units; a

canmera per ,det.ection it: . 10 04 PCT/.NL2004/ Q0P150. - i nmage
field for t?éif%%é%ﬁrg%ﬁ ngngghégn%4£%%ﬁ§§ﬁh%§ﬁ Suﬁﬁérg?g%cB*n%ottle but
now al so onfldeeiwwlodijdeai;l e for the purpose of inspecting foils and
detectin fl oating,,objects; - (Firewr | R canera 80 frames/sec or nore;
- Infrared illuﬁiA%PﬁFhﬁfFﬁ Eﬁnﬁ?&?ﬁ%)y%ég%meﬁﬂ§ﬁﬁ PFI BRfRation; - col our
caneras for inspectingihkaked tapsmimaedOmwith |(mbagchiede! ggixbottles; 10 -

i mage processing conmputers (1 PPs) and comunication conputers (COMMPC); -
optical sli¥P-$ihdFomigeddetand ot her data transfer; - hardware for

industrial environmdr ¢aiRias 26ri LAsPedaley 1a3¥IEeMBBHS| Bea /PP PC
COMWPC. This means _ being in accordance with for instance [P65.  Tn figures

9- 12 sever af 1 st ilewigtls o&r ®O5KA®A/ for arrangi ng canera and il | um nation
positions W th respect hQce860ngt BEHp @O (A3 baLKl € to be exami ned. in

figure
communication computers (COMMPC) ;

~ optical slip ring for video and other data
transfer; '

- hardware for industrial environment: camera,

15 illuminator, system housing, IPP PC, COMMPC, This means
being in accordance with for instance IP65,

In figures 9-12 several ewbodiments are shown for
arranging camera and illumination positions with resgpect
to each other and/or the bottle to be examined. In figure

20 9, a bottle B that is placed in the rotation head 30 is
rotated as degcribed in the above. The bottles is
illuminated by means of the lamp or radiation means 32
through the bottom of the bottle.

In figure 10 the bottle is illuminated from the

25 sides by means of lights 34 and 35. The camera is
positioned under the bottom of the bottle for taking
images. In figure 11 the arrangement of figure 10 is
altered in that the camera is placed at an angle with
respect to the heart line of the bottle. Advantages of

30 these embodiments are that the whole bottom area is
recorded in a recording. A result hereof ig that e.g. a
glass particle can be spotted gquicker and in several
subsequent recordings. The ingpection time can therefore

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

11



20 9, a bottle Bthat is placed in the rotation head 30 is rotated as
described in the above. The bottles is illumnated by neans of the |anp or
radi ati on means 32 through the bottomof the bottle. In figure 10 the
bottle is iwDueni4eas2esl fromthe 25 sides by nmeans of |i gidsni2bosncis@5. The
camera is positioned under the bottomof the bottle for taking images. In

figure 11 the arrangenent .of .fi e,10.i s |tered jin that the canmera is

pl aced at aH® ﬁﬁg’r% ‘(%?Jt% trkée’sﬁz?ec‘:tgE oltghgrﬁ%‘aal? f]ﬁee SRS i85t 1 . Advant ages
of 30 t hesemepbddi tlatisottdan tdwaidst ke bholeibdtbaradeeaties recorded in a
recording. Aresuylt hereof is that e a | ass,  particle can be spotted

qui cker andrFﬁog‘gﬁ%?%lar%Jﬁé?dhgﬁ?mr 8%6?‘& n%%ah 0 S ti®n time can
therefore pettefueed b garddiedadyantage 65 diliaikMhepianinecess is 11 WO
2004/ 088295 PCT/ NL2004/000i 50 , used in which the bottle is dr| ed before

i nspect i dn, PREFEFy TR ARG TS dE AEVAREFSMF e RarfeTsE fP&cor di ngs are

taken from pakodetSuEton iPrdEdy. Fernbohbed) Can abﬁratiﬁ:rafg@ Rdehy means of
qui ckly spinning the 5 bottle, which spi nn| ng i s advant a%egusl y perforned

for the deﬁbét’?‘%rﬁ%ﬁ%ﬁéé&fs t%ﬂaﬁ@rﬁoﬂé - ably dit dde skewed angl e
of the Cam&@cbﬁdiﬁ@ 1g-sﬁélsfc§fﬁ?éd h@eanrsﬁgiglﬁﬁﬂ e}ﬁfég%t A 3k an angle

wWth respect to the of the head which neans t ectlonlnthe
ut most 10 | saweropathe dieadhavtisolt oeaacebhahn deediviar e’.rt:é;lhw(cmOSf:ul ly be

per forregl. Abage! g8 e (ol dddely L. 2h1 00 18 LAY i

posi ti oned 3i respect to vantageous
enbodi nent ﬁzil]gy ﬁ@)pd:&cumrqﬁl Fdsot Wassaai:f:rst% rlaideedtyt rtg: |fra¢1d bthe bottle

fromthe ﬁgs and " Sm A2 W th;},hé éj“% 33%1 q_iA]f:lesf or. ngl ecting
[ gnt. A sothPr PR Ay de Bsedt o pRaevy 2
the bottle.

A further advantageous embodiment (fig. 12)

15 comprises two lamps 34 radiating into the bottle from the
gides and a prism 42 with three sides 39,40,41 for
reflecting light. Also mirrors 44 are arranged in this
embodiment for reflecting light. In this arrangement the
light from the bottle can be detected by the camera from

20 two sides, thereby improving the amount of information
from the bottom area of the bottle that is recorded by
the camera. In such an embodiment also 2 cameras can be
deployed for capturing image data reflecting form the
prism, or capturing the light directly from the wmirrors.

25 The possibility of e.g. a glass particle falling in the
‘shadow’ of the head 30 is thereby diminished.

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

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

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

gsensor.

12



particle falling

enbodi nent for reflecting light. In this arrangenent the |Ilight fromthe

bottl e can be detected by the canmera from 20 two sides, thereby inproving

the anount of information fromthe bottomarea of the bottle that is

recorded bywaivedmsarmsra. In such an enbodi nent al so 2 caper/as00800009

depl oyed for capturing inmage data reflecting formthe prism or capturing

the light directly fromthe mrrors. 25 The possibility of e. | ass
m}{w prOCesshBEONE BPES tTREATEIR] 302985t ARReRY léﬁl?ﬁ]rﬁfg hed.

Al'so, as depjgtLd,d2i1Sehagant Eﬁaé'és @lﬁa@rﬁlb%anlegaw&agsén@ic@f angl e above
the bottom area of the bottle, .g. havi ]%g(\snsmn t hr ough t he shoul der of

the bottle. Bt Otra-l@‘lﬁetépnl ﬁﬁ@eb¢ SRYUH sp@firacgedbandrilggered by the
orientation efeddie il iheqQl cah BePLAURIAITIEH Sbs cEaEQOPé%icﬂFai nterval .

The orientation of le can 1nt rst cas et erm ned by
means of fZa smmatmmmmem%&m&ﬂrﬁm\lmﬁedomegeThenp'rv@cess| ng of

t he recorded b e sever.al

substanti al | yﬂgl%% %ll g@lr&h %o??ggl:ogl en %Iglﬁ%ca%)éérdggﬁ ﬁ%gy LPBt racted and
the di fferetmmmmgekmgnob'ebanhl yeealtmg ttdmsﬂscthtaoboeslelual 5

i nformation tl\?el t he r?c rded i.mage _can g anal sed W th respect
to an earli e?rlreéﬁ'tﬁ d&F Pﬁé&(ElB? © S A5 rgpog s PB?% t owar ds t he
bottle ori enifddQRARAY EueBhet ph@c@@éingertﬂe&@wdbg} neBge @flde gubsequent |y
further proceSS| l&gpthereof by means of e.g. 10 the subtracti on process.

A'so, a % aj Rt FUPtEERTHE™ 8 PEFHP netl 8t adé’é“@ﬂleﬁééfréff cp®r Pfcl es recorded on
several i ngasrmBased 00 a@éa%bea%pfpéﬁqdﬂe@ eebekielingnnaéwif1 of the

particle can be determ ned as being f,\/E;ﬁass which would lead to a
bottle. rejettages- Hegani @nnﬁﬁﬁﬁinﬁFerﬂ;_BD héh brglegtpegdthe Batweeept ed
bottl e.

of the particle can be determined as being e.g. glass,
which would lead to a bottle reject, or organic material,
15 which would lead to an accepted bottle.
Different embodiments described in the foregoing can
be freely combined. The  rights sought are defined by the

appended claims.

20
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D fferent enbodi mnents described in the foregoing can be freely conbined.
The rights sought are defined by the appended clains. 20 13 ~I~ CLAIMS 5
1. Method for inspecting packagings for a liquid product, such as drinks,
conprising steps for - setting a packaging into rotation, - irradiating the
packagi ng during the rotation with 10 a radiation of a predeterm ned

wavel ength, - making at | east one series of at |least two recordings of at

| east a part of the content of the packaging during the rotation, this with
an image recording device suitable for nmaking recordings at the
predeterm ned 15 wavel ength, characterized in that the packaging is situated
I n substantially the sanme rotational position relative to the recording
device during successive recordings of the series. 2. Method as clained in
claim1l1, wherein successive 20 recordings of the series are made with an
intervening tinme interval of a predetecwhrrd® duration. 3. Method as cl ai ned

I n one or e of the foregoing claims, wherein the rotation speed is
varied during the -period in which-the recordlngs of a series are nade. 4.
Met hod as- cl ai ned in dneMetbathferoinspretiogeppikagingsaifor, 2 Hendien t he

rotation di recbhg)&hdts \ég&hegs cg._tr,_hﬁg tgkﬁnprﬁ_ggﬁé)dsﬁébs%b h the recordings of a

series are mad as claimed i n one or more of the foregoing
cl ai ns, mhereln a pIuFaF?PEﬂqﬂ:ar8@6?@?H5b19€9|¥Pqﬁﬁ§9nper rotation at

determined angles. 5. -MeihadiaAingl ehevshdBgORe RiritRy enef réhieikar o0k ng
10 a radlation of a predetermined wavelength,

- making at least one series of at least two -
recordings of at least a part of the content of the packaging
during the io;ation, this with an image recoxrding device
guitable for making-fecordings at thé predetermined

15 wavelength characterized in that

- the packaging ig situated in substantially the game
rotational position relative toc the recording device during

successive recordings of the series.

2. Method as claimed in claim 1, wherein successive

20 recordings of the smeries are made with an intervening time
interval of a predetermined duvation.

3. Method as claimed in one or more of the foregeoing
-claims, wherein the rotation speed is varied during the
period in which the recordings of a serles are made.

25 4. Mathod as claimed in one or wmore of the Eor3301ng
‘claims, whereln the rotation direction is varied during the
period in which the racordings of a series are made.

5. Method as claimed in one or wmore of the foregoing
ciaims, wherein a plurality of recordings

30 is made per rotation at determined angles.
6. Method as claimed in one or wore of the foregoing
c¢laims, comprising steps for comparing the iwage information

from the images of a series in order to detect the presence

14



clainms, conprising steps for conparing the inmage information fromthe

I mges of a.series in order to detect the presence 14 of undesired
particles, such as glass particles, in the packaging. 7. Method as clai ned
in one or nore of the foregoing 5 clains, wherein the inmge recording
device is a camera which is activated to make a recording by a signa
supplied from outside the canera. 8 Mthod as clained in one or nore of
the foregoing clains, wherein during perform ng of the nethod a packagi ng
10 is placed in a hol der conprising a drive unit, radiating neans for
generating the radiation,' and position- detern1n|ng means for determ ning

t he rotational _qni)sumiea.hren Hanticpavk agichgas PlaSpspentiakemperotheng a net hod
as claimed in §ﬂﬁ= é? gr nore of the foregoing clains,, the system

conpri si ng: ]ﬁ or (3) for rotating a packaging, - radiating neans

(11, 34, 35) for irradiating the packaging during the rotation with radiation

of a predeterm ned wayeheigl, agoclai@déd' m%er gforﬁ&ré]%hfj%‘l‘l'acforegoing
(8,31, 32, 36, 37, 38), SU|tabIe for maki ng record |ngs at the predeterm ned

wavel engt h f8r GREkMAg Wae eé’d’stthﬁn%m%%er ecording: dpEhes e cAmesRdtigE of at

least.a part ofid &%tw@ﬁﬁlttooiuakéea PReRGLRY byddr 51ghA1 esup@habii Ofkkon
characterized b - orientation determ ning neans (16) for determ ning

t he rotational FPPOFP%ﬁchEE packagi ng for maki ng successive recordings
of the content of the pacieaagodgas nclaimedt dmtonal by mdwe sMEher EerddRiingn. 15

claims, wherein during performing of the method a packaging

10 is placed in a holder comprising a drive unit, radiating
means for generating the radiation, and position-determining
‘means for determining the rotational position of the
packaging.

. 9, system for performing a wmethod as claiﬁed in one

15 or more of the foregoing claims, the system comprising:

' - a rotator (3} for rxotating a packaging,

- radiating means (II,34,35) for irradiating the
packaging during the rotation with radiation of a
predetermined wavelenght, _

20 - an image recording deavice (8,31,32,36,37,38)
suitable for making vrecordings at the predetermined
wavelength for making at least one series of at least two
recordings of at least.a part of the content of the packaging
_during the rotation, characterized by

‘25 ~ oriemtation determlning means (16) for determining
the rotational posztion of the packaging for making
succegsive recordiags of thg content of the packaging in
substantizlly the sama oriehtation.

15



