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Met hod and System for controlling production of itens
TECHNI CAL FI ELD The present application relates to the
wao ewbnisssd field of control systenms for aut onmak@rIB2008/002713
production lines. Mrre particularly, the invention

relates to fully automated contr ol systens for
determ ning a production volune of itens (i.e.
products and/ or packages) on a production |ine. The

re BT8R 200 o DAL S8 S

conventional control systens for autonmatic production

vol une estimtion of itens (bottles or cans for

exanpl e) produced on a production line, the itens

carried along a transport path (on a conveyor, for
TECHNARPLeFIBLD detected and counted, and encoded

identification data included on each itemis read out

and decodEHesprasent iagltidat ieachreumréediot €Me technical

£ Sgne%ines tge encoded jdentification data is a_,
1efgr 6dEOPETBRCS YRR FetOR aptoRGEICERoductigm 1ines. More
pareXatphely, | ReldiNg dat foe0r FEsRRdI NGt 0 £ 1RKOdUG  omated
type and itemidentification information (for éxanple,
congrpét sveétemshd@mr gleBonining zepradncbiandyoluMer ©f items

. gen h ded_ | [ fication _data include,
e et R
inventdomat edso Ofdratexanples of wachofr oduat bypeystem for
jdentification data are identifiers |like SKU ("Stock
aUtkEEEFﬁ@tUHHtif?mEAN (" European Article Number"), GTIN
("d obal Trade Item Nunber™), APN ("Australian Product
Nunber™") etc., which are well known to the skilled
ersons in the field of itemidentification. Based on
BAcgﬁBOEEEnPFVEﬁEeIﬁNENEEONhe read out product type

anditemidentification information, the control system
In conventional control systems for automatic

production volume estimation of items (bottles or cans for
example) produced on a production line, the items carried
along a transport path (on a conveyor, for example) are
detected and counted, and encoded identification data

included on each item is read out and decoded so as to

identify each counted item. Sometimesg, the encoded
identification data is a barcode (a UPC, “Universal Product
Code”, for example), including data corresponding to a
product type and item didentification information (for

example, a bottle of beer of 33cl of a certain brand). More
generally, the encoded identification data include data
corresponding to product type identification information.
Other examples of such product type identification data are
identifiers like SKU (“Stock Keeping Unit”), EAN (“European
Article Number”), GTIN (“Global Trade Item Number”), APN
(*Australian Product Number”) etc., which are well known to
the skilled persons in the field of item identification.

Based on the count value and on the read out product type and
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determ nes a production vol unme per product type and
per item Such spreadi ng of production vol une
W@e@WONtsey t o product type and itemtype i s neREEER0§8/002713
for correctly controlling a prqduction volune, in
particular for the purpose of taxation of goods .
However, as a consequence of errors, defects or
ltemraudéenéﬁééﬁéﬁlpﬂentﬂﬁﬁ@ﬂmﬁ@ﬁQ@ata diresuclyonttaresl | s system

det@?hlﬁgga&dpn P@Qh%gov%ﬁuﬁla%%%ipr%d%%gp%gﬁ}lég1 g@r item.

correspon ttle of oneou
or fraudulently affi xed onto a bottle of one liter.
Errors naﬁgg so be dye to the own nption of the itens

on the Ii FEPTER &ﬁ‘ﬁe Ofc G PGP P LR accREsiing to

pro&ﬁ@%eoﬁ?bge habat keBmOf thhr balt | eRdet B8 @dY correctly
precisely controlled (to imeke the | abel applicator

conggpldingy éffp)'(otih@tll@@el yodmrme ,t hdrboelrgsrulagn for the
purggggrgg khgg%l L b$ 0D P Mdifficult to precisely

atlon he cans, because the cans are
in contact with each other, and thus barcode reading
errors can nore frequently occur. Mreover, said

pr obl em WEPYBHET as 3Fhe® nGRBEFIBPRART Odr 7HE Y pesdffects or

fralbens éfcbfedandced Y &SR BReAUCLHLORdHCitems is not
i ncreases. This non-reliability may be one of the

alW@H@S@?LﬁahﬂﬁBIﬂ@?aﬁkém@ﬁﬁor§Ibﬁ?ﬂ@@@Cﬂﬁbﬁ1VQQHn§SP0ndin9

cont n h u a oduct i
to 8 65%t1@ QH% %nggnggy d%%%ﬁ efﬁyegg‘uéﬂlently
aff&hedpbﬁdUCh byppelandfi bem |1demtr1 f imatoren wapf el i due to
are the correct ones other information |ike tracing

Eheqap ¥ ndfP ek &F My e 1WERFg. OFhi EheattERe nf%c?lﬁaﬁwple,

cont§a9 {08! Yod tPOId@Nt s | a%HREIEH th@”m@E‘étﬂaﬁo [of the
for tracking purposes, agalnst counterfeit goods.

botEiek afs osineasillivt ywusfciconientdnbadlle@mitaf nairat |tdm: label
applicator correctly affix the labels onto the bottles), on
canning lines it is more difficult to precisely control the
rotation of the cans, because the cans are in contact with
each other, and thus barcode reading errors can more
frequently occur. Moreover, said problem worsens as the
number of different types of items to be handled by a same

production line increases.

This non-reliability may be one of the causes of
considerable errors in production volume control, and the
amount of taxes due for a production volume may well be
underestimated. Moreover, even 1f the product type and item
identification information are the correct ones, other
information like tracing data may lack or may be wrong. This
latter information is not only important for tax perceiption,
but also for tracking purposes, against counterfeit goods.
The lack of reliability of conventional item information

makesgs that conventional control systems for automatic
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makes that conventional control systens for
aut omat i cproduction volune estination are not capable
WQ 200a/1v8593 correctly assess the production vol BOEIB2608/002713
product type and per item Alsg, t he | acki ng
reliability of tracing data nmakKes difficult any
further control of the produced itens (for exanple,
pProgpesionhe Vcllegmehassitdmetilba peagductiodn |dapelole SUMVARM ways

I n_view.pf the gbove limtation f
o PR ot St b7 PRARFPLobndpd S polanfoaics Bipe ana
perchnemol Adpst, eftrhieol ache nbuldey iamwiqirted ProdudinOdata makes
. 2yolu esti i on of ever¥ single item produced on a
dlfgfsaggti%%yn Thete EoREFSL sy5t s hBuPduEEdopkE e e (for
exahPleONbieker 2RE LR BakSekY raRfd SRRI 16RUAL e
produced itens, even in case where the itens are in

contact with each other, so as to reliably determ ne
t he production vol une per product type and per item

SUMﬁﬂ§§e0F5T§ SenUEN®SENf OF @ control system operable to

control and/or provide reliable tracing data for the
itenms produced on a production |ine. An object of the
invention is therefore to neet the above nentioned

needs. | nInardefrew ookeldladl yhasseshimi Oltied | @F the known
irst main aspect of the invention rel ates

vol une, a f
statg &?n&%damr EAREFoIYT iy BEBFodedt idncoRtTeensYshen for
thePrMUGE i alitbB@ Ry PBSAS: 01 ofORIdQindaka e RARE b3 h PN every

. each of said itens, said control data including
singheodedm Beptiftedarhon papdustdoa Briaed Fhket eomtriole system

oded identification . data including data .

Shoggg r gg po h%’lrn%mteo Ccé)s scgocl}talfoejg p?'%% ug? g§ pgisely and reliably

couhtlephef peativead htempsat eganand chew wherbk theatiit@ms are in
i nformation, the nmethod conprising the steps

COnBRCE ot ithg SBRE | BT on Sthe2pr dRucEroAaPiliie doFarnine the
pro@RERE BnCoMuAAt Ber product type and per item. There is

also a need for a control system operable to control and/or
provide reliable tracing data for the items produced on a

production line.

An object of the invention is therefore to meet

the above mentioned needs.

In order to reliably assess a production volume, a
first main aspect of the invention relates to a method for
controlling a production of items on a production line by
means of control data comprised on each of said items, said
control data including encoded identification data and a brand
pattern, the encoded identification data including data
corresponding to associated product type identification
information and item identification information, the method

comprising the steps of:
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readi ng out and decodi ng encoded identification data
on an itemon the production line so as to obtain the
W@ rpesysehdi ng associ at ed product type identi fPCEIB2008/002713
information and itemidentification informtion; said
met hod being characterized by furt her conprising the
steps of: acquiring a digital imge of said itemon
t peupt bemcthen iltiems; atetide i pyodudtiond paneeso ias tte obtain
Eqaéégg digital image and identifying a product type
orréespbnding to the detected brand pattern so as to
obé¢adnd dent | &had dpreduely eRedd d.deritdeMiddyidig ddes on an
., itemin said acquired digital imge so as to obtain _
1temdeﬁtFpﬁe@QQQHéE%W%;1%%%cﬁ?nésiFotW@qﬁkﬂnﬁhﬁeﬁorreSPondlng
assPE ALl IRGLAAL a Rl thgehdepiLit dnl LGRS B CBng item
the corréspondi ng associ ated product type
idengehi¢tcani tnfonhetaanion and itemidentification
[ Lon;,. and _in case of mmatching, .determ ning from
BRI R I SR e e L W R o O S
stepsfoermation, and itemidentification information, a
productijon vol ume per product type and per associ ated
| FEMLEHS, faEiF iy tB28ai 8f is%id nF A asPedthofP¥PEuction
1indhvention, the encoded identification information,
ich is read out on a counted item (as known in the
adefecting f ar theand heekddragaimstthiedemtgfiicedi gigital image
i nf.or I on _acquired and determ ned independentl
ana, RaanER Y RRge Dr pEetuRhy P BN s Tl 6 dq detected
brahd epaobeihespragduedbi epthineidénsidikeasprbdukiie tgpevaata;
speci fi¢c conbi nation of steps provides reliable data
fbrer el piRAuERrPoR bER ik SRetdrafaaired. fAgital image so as

to bOEALTI&&0L PP 8hCPLah BOLY;the product type
checking if the identified product type data and the

cou
C

identified item data match the corresponding associated
product type identification information and item
identification information; and

in case of matching, determining from said count
data, product type identification information, and item
identification information, a production volume per product

type and per associated item.

Thus, according to said first main aspect of the
invention, the encoded identification information, which is
read out on a counted item (as known in the art), is further
checked against identification information acquired and
determined independently through image processing of a
digital image of said item on the production line. As a
result, the above specific combination of steps provides

reliable data for the production volume determination.
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and the item based on i mage processing of a digital
image of the item may be perfornmed by known
w0 ebnis§ses. | ndeed, imagi ng devices are of coPEDIB20632002713
for controlling production on automated production
lines. For exanple, on bottling lines, strobe |ight
(using LED Iighting unit controlled by a |aser trigger
devi ce, fHreekdppFéfirpbipmnatey ot theldh t thnspspdugt type
0 eyar... 2 i gl tal i gl [
andaPnd, IEHYAEea o ST LR Eind A0F 8 ALbTal TS of
thet hisveraut ot | bal | pedfbeabdanbputinauwn oftddimilkpidd es Tereed,

. th digital i didentify different _types of )
imag 6e| deVEPPEmPERett GRIPRFor Lo nEREFERL] HhFedaRduct fon

on OfutbBa€QaVeyEsduskiCni dentéd | catdon dx@misied, @ bottling
. exanple, for correctly labeling the bottles accordlng
lineg, t RErPLeypé ghshdpe igg ddfl ehtghleing )untongvenrtirondpd by a
LaseiROERLAEESSIAGMRANS L3N alpondPLPCt ; §9LAIARELN! Eeeies
on | abePs conprised ‘on a packaging of the Itemor on
trahbeorted ohsel fcdiveyexanphd, dyitded bedndess ptaleced gital

., _on a hottling line) ., or direct printed on the item

imageq, S Eﬁaﬁt é”i%hé'rﬂbz“blr“ %FtJo%scahga%? oBHEEGSEATE means

thefaA0tBAatiB8) 1y S@tagt! Qrald oW RACksgi fle | BSPREELEOBN these
and/ or pattern identification (for exanple,

digideht imppRg BREnddsamttidnn BIL Friteml ngyews hod betpllase (from
theﬂmgﬁ}l e E.Bd_r/gg’rt ’di%%fs%.o%sﬁ a”%gé’sé&{\?"‘&t @ﬁgmcg%{%% or. Such
relatlﬁg to fnmag t' he

eretrieva processing (In
idehtefficaticontientudeabedfonngaampllel, eVvidy) ebirebceap Rebeling

sed for identifying (or inspecti an itemfromits
ehe (BEPELPE; nicatalda"Bn Bhaid: BYoes | Bhegh: ORppPRCaAton otC - )
US 2004/ 0218837 Al di scl oses i mage processing

techni que of performng a simlar image retrieval
process VRSB EORR i t AhagamngRrofeanlngenmesnti rean  also

detéSQ"EBESQSiﬁfiﬁyééﬂ%h fggels comprised on a packaging of
the item or on the item itself (for example, on the bottles
produced on a bottling line), or directly printed on the
item, e.g. a container (for example, on cans produced on a
canning line), so as to allow packaging inspection and/or
pattern identification (for example, identifying brand
pattern by matching with a template image). In fact, there
are many known techniques relating to image retrieval and
processing (in the field of content-based image retrieval)
which can be used for identifying (or inspecting) an item

from its digital image.

As an example, US patent application US
2004/0218837 Al discloses image processing technique of
performing a similar image retrieval process wherein a
digital image of an item is first segmented into blocks, and
for each block a color histogram and a brightness (luminance)

histogram are determined. An average brightness is further



for each block a color histogramand a brightness
(lum nance) histogram are determ ned. An average
wheioghtssess is furtherdeter rri ned fromthe bri ghCTEB008/002713
hi st ogram for each bl ock, s a bri ght ness feature
informati on, and a representatlve color (for exanple,
an average color) is determned fromthe col or
detarsingflamrofiortheadir ighdglessashbseedoamf efour each block, as

LG b I
- SESLAUIRLODAIEh, S ERTIGED JERE D EOLSLELSELUC coror

(fEornémanpllieon aof avdriggetcalosmarisofet 8ageéned ﬁgbfaorcmed color
éon a bl ock-by-b] ock basis) to decide whether the
histPgremr iGfRIgeCPehisPiockr (3° t fle AAYet TeRbYES Anfogmation.

Thef OMRANd Pk 0f < S9! BE Bwk Sn NEL 16PN H ki M ﬁqfé‘frﬁiﬂ@i%n of the

conpari son between color feature information of
diggkgit aimamgearahd asdioar ﬁeat:urre i hhépmatdonofot hee target

conbRERSLpOIREE, S00 JATS et OEEL o4 RS- 56 8868, pagie) co

dechfigl intattor UShaOQi@/gJ}%SSZBméga dissctonelan systenmef &arget
col or_characterization using "fuzzy pixe
imageasstf i &S oﬁ@mﬁﬁffﬁsaam@%atqq;@#ﬁq é@l ROt T EHE: 2

Fur€REPT d @E?% ﬂéﬂﬁ“ﬁéﬁ%eé@'§o§¥§t%@d€ﬂ%%‘%ﬂf%rﬁé%&éﬂeof the
S

vect or measuring simlarity between I mages,
digbbsed iamge dhstlaresl det feehurel oinfeatal toweotfortshe angrget
l.ocatin gl ons arge mage of which col or
compdF PRt | SRS chis PUSTOTICA t AT & e PR RO bLock
basiepture vector is herein constituted by t he percent age
of pixels assigned to each bin (i.e. color category)
of a HSL ("Hue Saturation Lum nance") col or histogram

of the taggetyjhBge, basednon HSlyyal licat US
% [ F%ggbondlﬁ 1ca ion

respective pixels (1.e. each bin co
2004AP228586 haedisaﬂgsasiansaﬁdemuﬁpmanoépr caapaxebrlzatlon
avi,

usi By B PR R 1 5 P Sye RaB b el pm ootor
matéMDAYI @Hd color match location. This system uses color
feature vectors for measuring similarity between color
images, based on a distance between color feature vectors,
and for locating regions of a target image of which color
information matches that of a template image. A color feature
vector is herein constituted by the percentage of pixels
assigned to each bin (i.e. color category) of a HSL (“Hue
Saturation Luminance”) color histogram of the target image
based on HSL values of the respective pixels (i.e. each bin
corresponding to values of hue, saturation and luminance), a
pixel having a weight fractionally distributed across a
plurality of bins, according to a “fuzzy membership function”

of a “fuzzy pixel classification”.

The above mentioned illustrative examples allow
realizing the identification step of the method of the

invention, by recognizing a brand pattern (and identifying a
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of a "fuzzy pixel classification" . The above
mentioned illustrative exanples allow realizing the
WO ceptiigssrati on step of the nmethod of the invepdT/mB2008/002713
recogni zing a brand pattern (agd i dentifying
acorrespondi ng product type and an iten) froma
digital inmage of the itemon a production line. It is
COTrgEPRBARBIe RIS etype ugaddiagl thiemhagssmotst adigital image

of gg QpLY EEOE‘bQ%d%E%H%B?liB%Qtru”] but al so from

er parts of “the el ectromagnetic spectrum (W or IR
spectral ranges for exanple) , by attributing

di fferent_col,ors_to different par, of this spectrum
(i.e. forhknd® fhrEESEBPET Pﬁﬁﬁég’ie, EhdUPRerf A bRl aimages

obt8@htd0mdiSL ohapr esedh atthen Pasesh &n e ahd,| bBted also from
colors for the pixels of the digital imge. In the

othggnepalFscase theh@last toionpgmadst LSRG i uhe (PY egeniR spectral
ran?ﬁgenkggn g§%ﬂﬁ§FHéIEL t%ﬂ%%fﬁﬁ%%ﬂg’ﬁﬁ&#f%?ent colors to

ree-di mensi o B represent 0 unan col or
diffesenh, pouttscanf behhasetbeaartrambi {1 acy <Speating h@adse” color
,__selected fromthe W, visible and IR parts of the
inafEafy o Sg (T 0P Wb cdr EFCARD HEthaSIHoSRRt fon based o
theSBEELHBLLBANGR 1A {1+ henaDpexbesselreqiRd.qilhe a1l image. In
invention may further include a step of issuihg an

thej dgaperatat FoAcer r 6hej nfolant i valuea casedanynof thai dpresent

inv%ggﬂgﬁfhggdp%ﬂﬁgpguﬁygﬁ>QQ%ﬁéﬁﬁ%ﬂék%gié%gdth£gg18?%gnsional
o0 not natch the correspondi'ng ‘associ at éd” product "type
CIELABNtrebireatinga tilohoremt hummandoldemvigeshi, f aat icdh be based

informati on. Thus,. an error in the control data, or a
on pPLSh Ry BRI g BAFaheet ERFRcodEn e cHFgpLe and
IR fgatasnet Qﬁérg§ﬁﬁﬂ@'%bﬂlééﬂybﬂtéﬂﬁéHEMPf,i@% RERIUStof such
can be reported. Another "aspect of the

sperhbaht bandPsoap SHPGhoFiechdbAt FELeRtedn of | tems
whi ch are cl ose together or even in

The invention may further include a step of
issuing an identification error information, in case any of
said identified product type data and identified item data do
not match the corresponding associated product type
identification information and item identification
information. Thus, an error in the control data, or a fraud
(by including on the item encoded identification data not
corresponding to the item and/or the product type), can be

reported.

Another aspect of the invention is to allow the
identification of items which are close together or even in
contact. The invention indeed allows to suppress possible
“overlapping” effects due to the presence, on a same digital
image, of pixel data relating to two or more items (which were
in the view field when the digital image was acquired).

According to the invention, the acquired digital image may
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contact. The invention indeed allows to suppress
possi bl e "overl appi ng" effects due to the presence, on
wa2@anessei gi t al i mage, of pixel data rel ati ng POI/IB2008H02713
nore items (which were in thegiew field when the
digital image was acquired) . According to the
. i nvention, the acquired digital _i nage mayi ndeed _be , |,
indeegst e cE6F tEd ChContP ol afERLEBIDEASEN GPTRFASEA within an

appaebf e@ﬁt?ia’r]ﬁ%i Re ofnthe ddem THhLS Agheat of th& invention

I nvention ows identifying itens on a production
allolisne.dendgri fyfingheycearse 9m opredectiont hengi gieal ifmkgjey are

. is,restri to,be that.of a cont Lt hj

in deSpe ) S R P Bl FErREPLeRCE, L NER, KB o

cont@d1t herddTagec et wers dpbareatr a3pdnd R tithd wotem, mihere is
itens (even if they are in contact the digital

no QVRIYSRRINhePBnEheT 1paLEi G toreeR #%Fg% CPTERTPRBELRF GO Ttwo
or ﬂ6f§*i§$m§agfﬁgg:%;nﬁﬁeﬁrgr@ehh 589@@0@¥?E€h@5dﬁgital image

producti on ereih the itens (i.e. bottles or
is thas)omsr eof ypicodlilon t pdnspostiodlel i Yrrm. oBoatddmgeybines or

t.Wwo consecutive it eing in.c t Wit : .
Cantotifer RGP e?%ﬁqﬂ%éﬁ n ¢5se tﬁ?aﬁgé%$i§¥% B?fln TR tines
wher@@m Stiydi ng-amet ti caléy obodtrTeaveyer, chhe)coatreol typically

area may be a nere strip on the cylindrical surface of ,
traqaf@rc,t@rﬁv afHEnehr@ rinGORBEEPET | FYPeSORSRCHEAVEr mtrgs Peing

in c%‘f%crte%{)llrﬂl’iztéﬁ ofchde, dkglt akahpRge. 1Fokag%ampke iddn is a
iS possible to detect an outline of the itemon the
cylﬂﬁqﬁiqﬂlid&nustamﬂimgnVaatécahbypbneascwhwewcahehhﬁ control

W thin said outline. Jn another exanple. e
ared (LY &8 dh METEbtRT e BY ftrq‘é% fig ?ﬁ%‘-’afﬁélﬁt U RGRe of the
can.and not taking into account pixel data from outside

said frane (the frame corresponding to a contour of

the control area) . In still another exanple, a mask

(or any mg e TRSEYT BbLR bﬁg £Q¥er #dr 'éﬁféfﬁ&ﬁg such
may be useggéken ach|?i%g tge ?gital inaé%, so tha

resttiectpiotelsf dthe digital image. For example, it is possible

to detect an outline of the item on the digital image and

eliminate the pixels which are not within said outline.

In another example, the restriction is obtained by
framing the digital image and not taking into account pixel
data from outside said frame (the frame corresponding to a
contour of the control area). In still another example, a mask
(or any means for restricting the overall view field) may be
used when acquiring the digital image, so that the pixels on
the digital image only relate to the control area on the item.
As a result, the content of the digital image in fact relates

to only one single item.

Another aspect of the invention relates to the
inclusgion of tracing data on items, so as to allow a further

control of items produced on the production line.
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the digital image only relate to the control area on
the item A s aresult, the content of the digital

WO pga18583 f act rel ates to only one single itenPCRIBBA02713
aspect of the invention relateg to the inclusion of
tracing data on itens, so as t0 allow a further
control of itens produced on the production
i ne. Accordingly, the invention may further conprise a

step of nco at n e
sai d encd%gg&gégggﬁﬁ Q a |nclrgghqldﬂ?g f%??es%o%f%Prlse a
step 0 i d nicdertiirdy eénpbdédct tf&pﬁngatcm’@dnd drdemhief | | edem, said
itemdata., Said tracing data is reliable, as it

encoded pecRit Py Fa nithed wHrslgRedRg; FSFrFﬁH@Edmg to said

1deﬁ%9§f§§'?&d&hé€mt Quiged | JRge iefertNe iideM SRl data. said
encoded acing data may further include said encoded

tra¢ieat ideiteat i l@n r@éﬂ@blﬁlls 0as sditd Ehcidderendentdydadatermined
enr Gy T HIEGRE, | Nebude Al Lol eoppndlno Lol Pash X1%e the

a pr Ime ent |
itemmnudaald Ureicodent iddaedlricpn defcer emfancedtheaci ngc}clude said
AlternatlveEéGithe invention_may further conprise a

encqfed of B O8n R t FAEPMg ek BRCPHed femcing data

may D¢kl saldl e 0dedat IRHAERRA AP €6Y 28OMUA S NBne of a
data corresponding to a product typé and at | east one

pro@fchiprodiaite onadal éhea 1dertifferntiorat f@d, andnanufacturer

nuf urer dent| cati.o urse, said encoded
10 fPLHI BEEULE, (HEE bR gtk e bRl 5% oo

|dentification data In the nmethod according to the

first main aspect of _the invention, encoded traC|ng
data may 2 FERRCHERHY cobPri SEWBH 1M Pe¥miyFEher comprise

a sﬁé‘ﬁ' Hﬁelﬁé&ﬁdﬁiﬁbr %ﬁEBH@Hn&xIa‘%l%‘g LA A& fem, but with

production date; a line identification, and a
saidmeutadedr sracdegt dhteamens lyWeatms ialg ettt | verfesponding

Co%ﬂé&ﬁgg t&Bglékéynéoﬂeast one of a production date, a

line identification, and a manufacturer identification. Of
course, said encoded tracing data may further include said

encoded identification data.

In the method according to the first main aspect
of the invention, encoded tracing data may already been
comprised on the item and include data corresponding to at
least one of a production date, a line identification, and a

manufacturer identification.

Whatever altermative ig considered, the invention
may further comprise the step of reading out and decoding said
encoded tracing data on the item, so as to obtain
corresponding tracing information. It is thus possible, for
example, to check a matching between identified data (by image
processing) and identifying data (comprised on the item), even

after the item has left the production line (for example, an
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may further conprise the step of reading out and
decodi ng said encoded tracing data on the item so as
W@ 2000b18885h correspondi ng traci ng i nformation. PECT/IB008/002713

t hus possible, for exanple, tq _check a matching
between identified data (by image processing) and
identifying data (conprised on the item) , even after

agenbe gaudmprad Wafth t de Priduits omebidre (hay exonsesl to such

equi_pped Wi th a.suitabl e reader y ceed to
ver R Lo oL il oty A Ee Py D RET | endy “E8EF58, any

otheputsecingyintbenatiani ngyi aieeonpei enedhygdabsothe agent.
checked by the agent. According to a further aspect of
the invention, the encoded tracing data may be

included Af-Grd8hg R rhx Mgl SaBpbBtedhb PN hile invention,
item This makes any further checking of tracing data
the nengaskesl sngcdagur@ata Theyi neentingi ugssbr ditngg t dagpy matrix

i @b BRATRES UL et BFhe AP bUBEIGR. Gk, (U fiste CHecking

of teedingi gathonorandaaynanadf aeturer identification, may
conprise the further step of creating a file report on
the basis of the production volune per product type

and per apsoci ahedntisM 8RdoLhenh agng dif Ord@LiG  above
said file report indicating for each product type and

aspeelh, | whmredmd the ancbdadt toneioly dpradacrpunsdat @t least

I i identjification, nd manufacturer.identification,
one |98 | LCILLIGEEIOR. ARCe o] SPIHE AP LRERIERM ana o

mantibectuvent idenalilfdws tdbngasac abmperi©f bath filither step of
production volume and the _corresponding tracin ,
Cre?%%%?nﬁﬂﬂ%%ezﬁﬁP?6tsBPe5@qu9%ﬂ%d9§t|&ﬁ\RﬂQ§%?qHW% volume

perf iR AcCRLPNg 1 t ULAELRYaLBROT BLLON add kBe tracing

al’'so easier; "for exanple, to check for consistency
infgetakeern| t epidatfadler kgprati Agdficermiagprime meach product type

ana e St o | PHE. B GRaarorh kiep of t RSB G date, line
ideptObi et ion, and manufacturer identification, the
corresponding production volume. This aspect of the invention
allows an easy control of both the production volume and the
corresponding tracing information, and to spread  the
production volume more finely according to the tracing
information. It 1is also easier, for example, to check for
consistency between item data originating from a previous

production line and itemsg data of the current production line.

| In order to keep a trace of any problem
encountered when reading out tracing data (for further
inquiry, for example), which could affect the reliability of
these data, the invention according to its previous aspect may
further comprise the steps of checking the readability of the
encoded tracing data on the item, and including an error

message in the file report if a reading error is detected.
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encount ered when reading out tracing data (for further
inquiry, for exanple) , which could affect the
WO 2000aiesBi ty of these data, the invention accoPCi/Bpoes®02713
its previous aspect nay furthgé conprise the steps of
checking the readability of the encoded tracing data
on the item and including an error nessage in the
file repoF Fhsg resdlngtemr on itheleprotugripncakime further
te on, | r npri.ges
comp ek B Rl kiR e | BB TG E" Bavencion
accardbndi ng tamyanyf othéheamhm/eaasmm SmaRY cemfyiiske @ further
rther ste of authenticating said material - based
SteEe&LiJT1 &y ]%‘F %?tll‘r‘ﬂu hBALPESRT oA BF It R ST ¢ §Lement.

Thi8! SRRMer@iRaAldi\br NBE O¥ee tdecuel d@bbh bh¥nef Jhitly improves
control data on the item and in consequence the

ther erebbabilitnf athe thet econteelpr datet ion Vdandtemor and in
con?éﬁ] h@e t Eena%%ﬁfgb#i §FUQHL (%é% #%%%%sor ?ductlon

nescen nsi ¢ mar
volamaagWEM(anmpiealthennmﬁeﬁidlybmﬁmiabéeuﬁ&tgﬂéﬂeMHnt can
pol ari zi mat eri al, or c¢onbi nati ons thereof,

a li
be & ORI T T ki FPERMBLRSBRTAT: nemh T Abdorber, a

magfEEYEl 4 tBEHBY| NG 1o 1 WETY | P8 TRY18! 3A+eeTRAl ¥ & light-
step of applylng a materi al -based security el enent on

polaaigingematirdedin ehi goskdoasd onsacigraaa Rl well known
to ngg ??e?yp§ﬁégnn§heEbgl 9@88% %88 % & rﬁ”%lgﬁé

ccor 'S aSpecC frthe i fiven Poiné
securlty | evel is added on the production line, as the
tracing data is now securized. O course, a further

step of atthehEYERETAY ?éyda%épeﬁogprﬁé§bdié%%%ﬁl?? applying

a m%lt%&:&atl BRYeBe ddhtoed, of BhehBPIRYI S0 d NeLERl 1 aRldiddh saia
of the encoded tracing data. In the above alteérnative

encedpdct sratinge davent ion, subeeetadaubhentatdt ivaterial-based

sec#t%??t:ﬂgteﬁr b\%lntbasféjcéfgl %t ¥oe| rB.F%ntasi egterf %r r\@hé 1nventlon

I SSul ng aut ent| C I on
one more security level is added on the production line, as

the tracing data is now securized. Of course, a further step
of authenticating said material-based security element may be
included, for improving the reliability of the encoded tracing

data.

In the above alternative aspects of the invention,
wherein authentication of the material-based security element
is performed, a further step of issuing an authentication
error information may be included, in case saild security

element is not authenticated.

The invention, in all its various aspects, in fact
concerns any type of item produced on production lines.
Particularly, the invention has been successfully tested on
beverage containers (for example, bottles or cans). Also, the

digital images to be processed may, for example, correspond to
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error informati on may be included, in case said
security elenment is not authenticated. The invention,
WO p0oal1i8583 s vari ous aspects, in fact concerns BCH/IB29¢R002713
of item produced on productio ines. Particularly,
the invention has been successTully tested on beverage
containers (for exanple, bottles or cans) . A so, the
anydpgrt & PPagess @hé prdiadss al T ink, exedphesleeve on the
itef@Orrespond toany one of an area on a |abel, an
Imprint, and a sleeve on the item The invention also
concerns a control systemfor controlling a production
of itemns a .produyction |ine, operable to inplenment
The st ops Be "I oe et #0q coRBerdings « GoRtrel mghen for
con@gpecttngl thepi-BYEBLEEA, bR anYeRk | b vari pAb8uc8Son 1line,
defined in the appended clains. Thus, the invention .
opezpbdegdmeriginienaaltatidie t stapreorfr dihesya®if fispthod according
to E2BLEOKELRO0BRURAUG oL o) d B0 & PLAAUGET 905! 188 ants,
y means o ontro ata conprised on each of sard
as deémmedsandtbhentppkendatiaciladingdi ng encoded
identification data and a brand pattern, the encoded
identification data including data corresponding to
associ at edhfs0dutHe t YRPchdephi fdtad | gRnkrbanBt 1802888 to a
itemidentification information, the control system
congspr i Y PELM a fesunePRradilingper afre U tduint ofheitems on a
i n.t {on ki S 0 |2 t
P o T B e ot NenfRoT e St M on each o
saideatdemsoperddl ecdntrodadiang andl uitogecwocde@didentification

identification data on an itemon the productiaon |ine,
atdo %@étdio%FBPﬁ'tﬂ%tE%¥PesdHﬁEiﬁﬁl i aPEGthLdGadion data

inciMBenyderiddd catd:Oned g iRy | ORcand ddRMated product type

identification infornation, and transmt the obtained
ideg§ifératéanpr odd&f onyps ion and item identification
information, the control system comprising:

a counting wunit operable to count the items on the
production line so as to obtain count data and transmit the
obtained count data;

a first reader operable to read out and decode encoded
identification data on an item on the production line, so as
to obtain  the corresponding associated  product type
identification information and item identification
information, and transmit the obtained associated product type
identification information and item identification
information; and

a control unit operable to receive count data from the
counting unit and associated product type identification
information and item identification information from the first

reader,

said control system further comprising:
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identification information and itemidentification
information; and a control unit operable to receive
wW@owat18383 a from the counting unit and associ ap@HIB2008/002713
product type identification information and item
identification information fromthe first reader, said
control system further conprising:an inaging unit
opBr di¥led ing atigditr orewilie alto mageubre s& ddigeéhabn image of
sai1kNe qUPduet 1 on, | g‘r%d%%%i%a”ﬂ%% %g'dfj PLghLal o1 MY S qigital
an ‘image processing unit operablre to: recérve the
imadegital imge fromthe inmaging unit, detect a brand
pattern in the reqeived,digital image, and identify a
PP dHBRIBYBECESFFEE o Ry Pﬁrﬁﬁéedgpécted br and

PREEELDe SRR QD alfkddeptbhi efePrigRidting YRGB daldetect a
identify the itemin said received digital image so as

brapg @sttdiern dént ithedrecehveldt digigad timade t asdi ddentify a

i id £l u tyhe i i fj

profli A58 SESHLILEGRLAGUSL 1P 4810000 LORH fitemn, oo

as dai dbbtaihuitkeeartidiedablreduer tepel dathr;om t he i mage
processing unit, the jdentjfied product type_data and
hge?ﬁéﬁ't’i fP&d 1559 Harseieneekeivethdigelsilvdgpage so as to

obth@gni hkhed rpeedyetnt ¥Besdakagand identified itemdata
mat ch the correspondi ng recei ved associ ated product

t ypensaeht igacht cotaiinkedr ned¢ii &heldi pepduct type data and
sach 8881 LAT gaLLoR Al armtioni and,i n gase of met ching,
sternne Tromsai d recei ved count at'a, product type
I Weateinhcabiancontepiaunges apdfutreierdepeirhibdat iten
i nformati on a productjon vol une per, product t an

e d .
oEPCSLESCI BTG | Hat MIAPSt GROCSHRH I odidt of 6ol ifgntified
product type data and the identified item data;

check 1if the received identified product type data and
identified item data match the corresponding received
associated product type identification information and item
identification information; and

in case of matching, determine from said received count
data, product type didentification information and item
identification information a production volume per product
type and per associated item, and store said production volume

in a database. -

Said imaging unit may be a digital camera (a CCD
or CMOS camera). However, an analog camera may also be used,
if supplemented with a framegrabber analog-to-digital
converter so as to produce a digital image format. The
control system may also comprise an illumination unit coupled
to the imaging unit for illuminating the item with strobe
light. A conventional example of such an illumination unit is
an LED lighting unit (for visible light) or a laser strobe.

Other types of illumination units allow illuminating items
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in a database . Said inmaging unit may be a digital
canera (a CCD or CMOS canera) . However, an anal og
w@a00enssehy al so be used, if suppl enented w t hPEr/1B2008/002713
framegr abber anal og- to-di gitall4 converter so as to
produce a digital image format™ " The control system
may al so conprise an illumnation unit coupled to the
over maglrgadeirt SrgchiTuynd faxi agannde; t EANEiNg sirepelV to IR

. Jight. AcC nt,i anpl fi S L um [

1igh O o PRUETLANR EXCBBRRl UK, BRLHT PR, Oneron

unitaser SsipeabldX hes tompesralfl idHeumindtimdmatiidrs aldiew the
illumnating itensover a broader sgectrum (for

imagingp| W1t angtig f FBM UY88S| RPFPGRES1NTe. UPibm SGonAs O
synéRréRPPAM theh CAUYSRtilRe GHU o1 UMindsinger aRke item,

to control the illumnation unit, the imaging unit,
formpag t hehs medfed brakestnage umi  ddeas ild wingashi Z&em, and
' P [ " pnating the item formng the
pro%l?%lé{ré? %rg%eg'g?i?%% H"#g]reri'nat ed item and processing
said digital inmage. Classically, the control system
may further coppri sor neans _operable to detect

se: se
a | ocati dn-aiSt¢Rtt¥em Fgleat COELER L heSY HeRJR ngmawi t further

comPtiddi CBefgbd RGN LpMidpis opekabkett @ ¥ Bion of the
. digital image of the item and to transmt a trigger '
itenj pabativei tat thg imagdagernibn at whidhl seddi dmaging unit

is MRS oy Mt abilal 5] (gl BELTAE Llen, pna o
tratombdynaehrionigest he igpadatirehi cft e théudataidaorunecf, said
[ ing unit, and ina eéor%clegessi,ng unit based on sai.d

|
Locq et @iy e ¥HEFEgder CaPg PN R i BREFy, 1§ nEULEhss: oReRRPle to
rec&®e P& | 888Ggkh 0885nher MO PREAsBAGEPIr@RANs and to

This well known device allows very precise triggering
synofiremkz¢ nhgengreation o8 paet ilddarinatadapt editor imaging
unif?,r Odalflt%l Oinmaltc_:lygesprdc’ ecspsﬁ*‘f’gca}.zr}{]:ﬂtng based on said received
trigger signal. Typically, the sensor means may be a laser
trigger for high speed photography. This well known device
allows very precise triggering of the imaging unit and is
particularly adapted for production lines, such as canning
lines or bottling lines, wherein a production rate as high as

1200 items per minute is possible.

The control unit of the above control system may
further be operable, if any of said identified product type
data and identified item data do not match the corresponding
associlated product type identification information and item
identification information, to issue a  corresponding
identification error information and store said issued
identification error information in the database. Moreover,
the imaging unit may be operable to acquire a digital image

which is restricted to a control area within an apparent
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lines or bottling lines, wherein a production rate as
hi gh as 1200 itens per mnute is possible. The contro
W@ Ri09/168583 he above control system may further BPEI/1B2008/002713
operable, if any of said identigied product type data
and identified itemdata do ndt> match the
correspondi ng associ ated product type identification
outlhneraht tbe ahem t eherdbnt bliloatngntpnfidenaiifynitems which

i sSU resp [ i 1 fi jon error information
areaﬁﬁ §?§F§8§a§§ ?gguggogggﬁgPPigg#Fén error information
in the database. Myreover, the imaging unit may be

operable to acquire_a digital inmage which is i i
restrict et'® oCQRESRLr GTY ¥R RAY hitH e paPBRYb8E| ihecoding

uni®f obheabhemtd herebyadl LawbRgat @ A08Md faaitd €88 WiChitem on
are in contact on the production line.” The contro

the spsedurapnf binher aodmseiise encssldichduad ingppiatab| vy oinclude
i N d tracin at the itemon.th

aacy CRIEN TS Sha S HTRabe PP ety gy dste and

idehbifide dalem cast&£span@d ngnéodsagd datentmdy edupte@diict include
type data and identified itemdata, The encodi ng data

yp . |
the n'cﬁpcf?ﬁqulld?%ll@&é’_att%nen@éa%d IRRT f MEat | SHrghey include
dat@NHRrIBeddtdhetol BE uge, dat %n@féﬁsapﬁ]@&u&eiéﬁ date, a

| east oné of a production date, a line I tification,
lingnd iglemmiufiastticey, i dentli f izat menufActordirng i@denhefication.
fiEst in aspect_of the control, syst of th
accotGhE] 6 BCohelot: ARy GEPa hay Talniady REERL Systen of
the conpehsednonehbedetierrard nondatde niat a leard®ds pedsh Ngomprised
to at | east one of a production date, a line

on Fhgntiteic &%n "% FRibuf GeFEPEPORdEREi FPc At aifast one of
a phbiflcchibB® CRMd Ol 5SYIhem fvnd ¢ her i SoMpLhge A @sﬁeﬁgctumr

reader operable to read out and decode sai d encode
identafingtdana Pldsbudddheornceeiol t epptemagayo obttdier comprise

T T
tra€OA§roldawdi t included on said item so as to obtain
corresponding tracing information, and transmit the obtained
tracing information to the control wunit, the control unit
being operable to receive the transmitted tracing information

and store it in the database.

The coding unit of the control system may further
be operable:
to print a data matrix including the encoded tracing data
on the item, and/or
to create a file report on the basis of the production
volume per product type and per associated item, and the
tracing information stored in the database, said file report
indicating for each product type and each associated item, and
the at least one of production date, line identification, and
manufacturer identification, the corresponding production

volume; and/or
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bei ng operable to receive the transmtted tracing

information and store it in the database . The codi ng
waip0w/108583 he control system may further be opePEIB2008/®2713

print a data matrix including tge encoded traci ng data

on the item and/or to create % file report on the

basis of the production vol une per product type and

peP &hesd atld meanabddd tvheok r sbengenendedmtreqing data by
theSts%rc%ql nrgg egat aaﬂﬁ?,e’i a'ad %égﬁiﬁgpﬁfraﬂfqdﬁ.gatder{:gacted, to
for each product typ€ and each associ ated item an
isstbheant ekrast meseagk pndddotiodedate,inl icthe file report.
identification, and manufacturer identification, the

correspondi ng production vol une; and/orto check the

readabi | i iy afi rbheyer&pdadnbladidld Wit acdyrd B8o5€L dmethod,
reader, and, if a reading error is detected, to issue

in ddeer pbpvRestAerahd SYRERNde Wherain heaflid eltepomay Afurther
com;?ﬁi‘!séead% ex é%&ﬁai%aééﬁ COLLEBRING! NI é?énr{;e;}?c 'N further

e above contr system Wwherern Said item
authentheatdogpri seaasmatmay al Ysmsedmmaalid y elenedetect and

further authenticating means nay. be operable to_detect
aUCBRRCAGRREN( | TS o ATA S TR S Hhs o P Y y BREMERE,  and
traf8di tl ANSIBkr&s SO B8P ORGEREN BHERBNLhCRERN tf et drmation to

information to the control unit. According to the
thej goehrPdnunike control system nmay conprise means

operable to apply a material -based security el ement

on the item the above nentioned encoded traci ng data

bei ng suppecdedihy sai dheatierealtikasedirecsniyol system may

nt. Moreover, .the control systen1na§ﬁ%% rise

el ene .
COMBEE RBNtTERT n PR SopEPafiRP 1% det Befe -based security
eledéthbeBhl G S@ddl, MBhEr hBbve based isoeYl idnc & acing data

and transmt a correspondi ng aut hentication
being supported by said material-based security element.
Moreover, the control system may comprise authenticating means
operable to detect and authenticate said material-based
security element, and transmit a corresponding authentication
result information to the control unit. Also, in case the
above authentication result information indicates that the
authenticating means failed to authenticate said material-

based security element, the control unit is operable to issue

an authentication error message and store it in the database.

A second main aspect of the invention, which
constitutes an alternative solution to the technical problem
of reliably determining a production volume per product type
and per item, relates to a method for controlling a
production of items on a production line by means of control
data comprised on each of sgaid items, said control data
including a brand pattern, the method comprising the steps
of:
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result information to the control unit. Also, in case
the above authentication result information indicates
WO bab/114583 aut henti cating neans fail ed to aut heP@T/tB2€3/002713
said material - based security.elenment, the contro
unit is operable to issue an authentication error
message and store it in the database. A second main _
LPerting the LROBAt PO EhghPERIEERION dtige &P as to obtain
courdt t&gat i ve solution to the technical problem of
reliably determining a production volune per product
tayguprianchgern idiegtakl ameget oofa avt hidtbnf oonc ditte obkodgetion
a production of items on a production |ine by means of
D%ontrol data conprised on each of said itens, said
ot otiniat g ivyedndli paceebhane paid epBqgutibedm®iiptal image
conprising the steps of:counting the itens on the
and pigenEi fHangi e BPHLCE ot YDE aFATESERPNGANT: targihe i Agtected
L O I fRge.of ~an,.| d j lipe: i
brafly b Gn e EoaPrirEH RhEPe LA UEARL hBe daca,;
| Idbyer Byl nglenhéef yery anpseddc tdgierecbrdiasipondi iged® so as
the dete ted.gragd,gattgrg SO aa to obtain identified
Lo oPLHR t1I5pE theS; LFaBntRFHi ng™Che itemin said
agapk Feth thyi £abmi BRAE TRuAE ERtebt aidedentdd | gEoate type
data; and determ ning fromsaid count data, identified
datpromrd tifenghfdcdandtedentatfed?i tehPduchign volume per
Ion I : t. e and per associ ated
pro@%@%fggéﬁséﬁgc§%$dggéogggg§§dléé@bnd mai n aspect of
the invention, which is well adapted to itens having
no specific control data, identificatiqgn of an iten1i%
det er mi ned 43 i%‘éﬁ%ﬂg%%%e*é%i%@l f SGCaNgi Painj AERECHF o the
inv&@ foh ! efhoeht ke RHAdUGEdtdd & #ASerds IBSWELAg hBEespecific
above specific conbi nation
control data, didentification of an item is determined by

1i

image processing of a digital image of said item on the
production line. As a result, the above specific combination
of steps provides data for production volume determination

which are reliable.

In a further method according to the above second
main aspect of the invention, said acquired digital image is
restricted to a control area which is within an apparent

outline of the item.

In a further method according to the above second
main aspect of the invention, further comprising a step of
including encoded tracing data on the item, said encoded
tracing data 1s including data corresponding to said

identified product type data and identified item data.

In a further method according to the above second

main aspect of the invention, said encoded tracing data
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of steps provides data for production volune
determ nation which are reliable. In a further nethod
W@ewontiseyy to t he above second mmi n aspect of PEEIB2008/002713
i nvention, said acquired digit image is restricted
to a control area which is within an apparent outline
of the item In a further nethod according to the
furgheye et TalataspeerreFPPRELINGVER | GF, #8RERerone of a

bl stgp f 1 nGlyudi ; dt

profREPIbE MR A Endade traneae SaRaoL (HAR A AR teurer

idewxoifespbindinng to said identified product type data and
identified itemdata. In a further nethod according to

t he above second nain aspect of the invention, said

encoded tr@chngudahakUnclteod BUERE Al the above second
corresponding to at |east one of a production date, a

mainj genegént ¥ | EBEi cIVeIHal e naAUrEEelr tOTRIEHI 119 cat iYep of
inciudfn féﬂé&%ﬁd“ﬁﬁﬂ&ﬁxgﬁC%%angoﬁo e %ﬁ%%ﬁ S%%Hgﬁ encoded

mal n aspect the 1 nvention, further conprisin
trasiep dlatencisdicogpericodey fatgi npmiatsponidye tbem product

id d tracing data i i ng .dat .
SYPS o FBEpOR nd T4 & FPOMUCPEL yfe BREHE iR, Wieor 3 line

ideRf Ofluehtt 08nfatea a hmhherhdeqbkkli ¢athenriandian.
manuf acturer identification. In a further nethod

according to the second nmai n aspect invention, encoded

tracing dgflaa”%ﬁl{e‘%ﬁdé{e\@gsa %%%&jdiﬁg Wbt BRel tRMond main
and i nclude data corresponding to at ast one of a
asppcoduthiventdahe, ankbded dénticfingat idata amthya already been

manuf acturer. i dentificati on. ur t.her net hod .
comBRLREaT 1A ¢ 5ot e by 8260 o s 1 O EBeCToR Sppgnaing to at
leabtfvenkli JE 4 Upt-BRLCEOBRN IS I e S16P 9HeheadiRGAWn, and a

and decoding sai d encoded tracing data on the
manufacturer identification.

A further method according to the above second
main aspect of the invention, further comprises the step of
reading out and decoding said encoded tracing data on the

item so as to obtain corresponding tracing information.

In a further method according to the above second
main aspect of the invention, the encoded tracing data is

included in a data matrix which is printed on the item.

A further method according to the above second
main aspect of the invention, comprises the further step of
creating a file report on the basis of the production volume
per product type and per associated item, and the tracing
information, said file report indicating for each product
type and each item, and the at least one of production date,
line identification, and manufacturer identification, the

corresponding production volume.
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itemso as to obtain corresponding tracing
information. In a further nmethod according to the
w@bwva1ssexzond mai n aspect of the invention, theCER20$2713
tracing data is included in a_data matrix which is
printed on the item A fur t her* et hod according to the
above second nai n aspect of the invention, conprises
the further step of creating a file report on the
basis of fh cti I . product p
per assoé%aﬁgg&?%%h]ﬁ%ﬁ%¥€h§ﬂ$¥§%*ﬂP ig or%%%igﬁgﬂg%iaecond
maifi depeepopt ithei dalviengiber, eatiprpraadudihd ypeepddofachecking
item. and.the at | east on f production date, |line
the | HERURPRLAEN oL AE RIAASRA uF BROLBENERERC A IS peem, and
incPOA{R§ PaRd SrF ORHSERER WG| UpRe AUl hedpsBE NeE¢ 5 reading
according to the above second mai n aspect of the
erropvent dehecEedpri ses the steps of checking the
readability of the encoded tracing data on the item
and including an error nessage in the file report if a
readi ng ermoa Esrdeéectedhobin aadordiey teettiosl above second

,according to the above second nmaj n, aspect of the ,
mall?n@@ﬁ??&n,oﬁapaei LEERG PRer Eﬁfﬁgpr?gﬁ Jurther comprises a

matdBi £l L 8hs8as L RAGUK Ly SheReNt anandKdienBehBAd comprises a
conprises a further "step of authenticating said

furgipeer isdlep ba e uddentitptdnsmepeid Matgntisdr hamatbdsecurity
eleﬁgﬁg(ding to the above second main aspect of the

I hivéntion, conprises a step of applying a

mat eri al - based security elenent on said item wherein

said encoded tracing data_is supported by said

mat eri al 2 pdSEFEEcuPFEYCRl &RGHEIIRT uFPhereredhieye second

maiRCepEERY JrO e AbAUS: SGEONEoRBLNs88PEClsth Id¥ applying a
invention, further conprises a step of autheénticating _
mateniyl rhasedalsedusidy sedameny edensatid item, wherein said

encoded tracing data i1s supported by said material-based

security element.

A further method according to the above gecond
main aspect of the invention, further comprises a step of

authenticating said material-based security element.

In a further method according to the above second
main aspect of the invention, in case said material-based
security element ig mnot authenticated, a corresponding

authentication error information is issued.

In a further method according to the above second
main aspect of the invention the item i1is a beverage

container.

In a further method according to the above second

main aspect of the invention the digital image corresponds to
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In a further nethod according to the above second nain
aspect of the invention, in case said materi al - based

W@ ewanigsys el ement i s not authenticated, a correcpmBdsy2713
aut hentication error informatign is issued. In a
further nethod according to t K& above second main
aspect of the invention the itemis a beverage

any cgReaiaferan | argaf @n her lakehod azc coweli Hat t oanfe aatmleeve on

o SEC d mai n aspect of the invention the digital inage
corresponds toany one of an area on a |abel, an
inprint, and a sleeve on the item The invention
accordingﬁ$o [ts second namin _aspect also conprises, a

cor r espondthigtRBREFOPRsFSERRAEBE Eontrtel 195yl main aspect
als®r OGHSE11 880k IR R 1RG0 Akt RN !éﬁ%ﬂ%ﬁgﬁnéoﬁﬁrollingj

control'data coqprlsed on éach of sai s, sai d
a mwHudiiqat #8 ndltedisngoa br arrrgicieion thioe ok omeans of

e npL i Sing. unt it _operaple_to count
con?%éei [ ?‘1 g(r%f% o%érﬁﬁ%g%?%d%c i%én [ Er%g sso‘—’llaog2 ? gegﬁt’ ais(r:lalcd;uﬁ?ntml
dataat darididiransmal t beanbt aipetcenunt daie, - cantarilr ol system

unjt, operable to receive count data fromthe counting
COMRIt$21%n i naging unit operable to acquire a digital

iéﬁﬂﬁb&ﬁt§@$d_&ﬁ§€108péf§b£€0dg§tiéEhﬁEnetH@d 1tahsMdn  the
said digital inmage ; ‘an i nage processing unit operable

productieeeliact RO digi ttal Phipgien f corntheld fmgbng triamsmit the
obtgﬁ%§§t g¥§§aggtgattern in the received digital inmge,
ARd- 1 dent

y a pfoduct type corresponding to the
det eohedolr andipatdpymablso 8s treddiited Ncobdent idatedl from the

coull S8y Cnlgpe data

an imaging unit operable to acquire a digital image of
said item on the production line and transmit said digital
image;

an image processing unit operable to:

receive the digital image from the imaging unit, detect a
brand pattern in the received digital image, and identify a
product type corresponding to the detected brand pattern, so
as to obtain identified product type data;

identify the item in said received digital image so as to
obtain identified item data; and

transmit said obtained identified product type data and
identified item data to the control unit,

wherein said control unit is further operable to:

receive from the image processing wunit the identified
product type data and the identified item data; and

determine from said received count data, product type
identification information and item identification information
a production volume per product type and per associated item,

and store said production volume in a database.
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identify the itemin said received digital inage so as

to obtain identified itemdata,- and transmt said
W@Rioai1mssed i dentifi ed product type data and i deP€T/iB20¢B/002713

itemdata to the control unityqwherein said contro

unit is further operable to: receive fromthe inmage

processing uniit the identified product t . data a
t he i denfiif Red BT d&OA RS THRE 2t Ble apove

secohfCehyed cicdalsx Rhedughvédpeohdenihd i Gatdgpimg unit is
information and itemidentification informati on a

operpbdeudid creawlxgreapeigiteducimagpevhghpdf FETGAGES to 2
it and_storn [ ti | ' .
contggggéggg_wﬁkgaﬁuéﬁh% E%@ﬂ%'dﬁ%ffﬁé“@%'ﬂﬁé?ltem.

control systemaccording to the
above second main aspect of the invention, the imaging

unit is operable to ac%uire a digital | Whi

A
restrict &d T BPLonCPA e s Vif AT n 254 egen §" trie above

secoldl | hAenofathectt epr Arelr tiheferfOMd Ol RYHIRIR comprises a
according to the above second main aspect of the

codipgvsmmibnppﬁmabh@rt@pnﬁﬁpéééeaaﬁﬁﬂ . uRTRCHPEr SFIté ton the
itemgpg%ﬂgﬁﬁgpc%gg%hkﬁgﬁgyg ﬁf%@ onséb& 'é%gbagdth@racing data

on Ifi'ne, sald encoded tracing data 1 ncluding
inclé@tigg ol s peddiregpbadiaigd tialeatifli édemtodiictd typeduct type
data and identified itemdata. In a further contro

datag paice hdEEtdridisny ¢ ¥ Hbove second main aspect of

the invention, said encoded tracing data further
i ncludes data corresponding to at |east one of a
product i 6n datfarrthey reontdent | $Y2HEM oacCcakeging to the above

uf acturer identifjcati ur (7] dat
R e
furtHasentnenudkur t hetacosprisgsomadtngli o ukitt dpesébl eneéo of a
i ncl ude encoded traci ng data the item

'%n oa the facturer
Prodqicddirit | BRLPI ne? STF entEdéd HFRETRG dafRd = manutactu

identification.

A further control system according to the above
second main aspect of the invention, further comprises a
coding unit operable to include encoded tracing data on the
item on the production 1line, said encoded tracing data
including data corresponding to at least one of a production
date, a line identification, and a manufacturer

identification.

According to the control system of the second main
aspect of the invention, encoded tracing data may already been
comprised on the item and include data corresponding to at
least one of a production date, a line identification, and a

manufacturer identification.

A further control system according to the above

second main aspect of the invention, further comprises:
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i ncludi ng data corresponding to at | east one of a
production date, a line identification, and a
woremafigsssur er i dentification. According to thePCDm20e8/002713
system of the second nain asp% t of the invention,
encoded tracing data may alre been conprised on the
itemand include data corresponding to at | east one of
@ presfietd oregder, aprerabledebei fiessd | oMt apida decode said
f er | i i i-Qn. fuyrther. tr.ol stem :
enc%%%éjorg%%%rlt%gt ag%bé\k}éﬁglgggndéﬁa%ﬁ&gspléc ofsgt héeé/ t8Mobtain
correwenidng fusidiery conpsimesien seandd teadeanitopehablgtained
to read_out apd decode sai d encoded tracing data

Eraging tREPHRAs5PY FP et oCd—EFB oBBAFn correspondi ng
e B8nt PEOT IBE £ 0BeiAgdobbanpikt tiheRRlididnathd racd Mehitted
information to the control unit, the control unit
traggngloperadtéonoanecereect he inahbai dakdbagaci ng
information and store it in the database. In a further
control system according to the above second main
aspect ofrdhe favenhérodonthelcegisngmubicicorslioperablithe above
rint a data matrjx including the encoded tracing

to_p . '
secepia MR heTR%H  1OF athGr t ABVCBEALPol EhSt efipding “unit is

ope PSSP dEBI kA nkhe ahove gecpnd MBREMLASASCERRS d®ded tracing
invention, the control unit is operablé to create a

datd ¢ ¥epoirtewn the basis of the production vol ume per
product type and per associated item and the tracing
information stored in the database, said file report
I ndi cati non far feachepr odueirolypgsarth eaclradsecital ethe above
item and the at |east one of {ﬁoduction date, |i

i ne ) .
SeCPREntBFiT afiTHFC tandt mahd? actlfEt 1?fent ifiTafPehrotheuntt 1S
opefR51&5PEAdi pgepradugt i @R1KO! UEBGrt!l Ny T Wi eRLOMH rAdbs  the
system according to the above
production volume per product type and per associated item,
and the tracing information stored in the database, said file
report indicating for each product type and each associated
item, and the at least one of production date, line
identification, and manufacturer identification, the

corresponding production volume.

In a further control system according to the above
second main aspect of the invention, the control unit is
operable to check the readability of the encoded tracing data
by the second reader, and, if a reading error is detected, to

issue an error message and include it in the file report.

In a further control system according to the above
second main aspect of the invention, said item further
comprises a material-based security element, and the control
system comprises authenticating means operable to detect and

authenticate said material-based security element, and
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second nmai n aspect of the invention, the control unit
is operable to check the readability of the encoded
wo e@eiimsysdiat a by the second reader, and, if a PEEUB20¢B/002713

error is detected, to issue an.error message and

include it in the file report. " In a further contro

system according to the above second mai n aspect of ,
Cran§el § ngeMAGESEORH NG AN FRAR HFaehoRpr FSeYLE faformgtion to
the -Pasepegyifty elenent, and the control system

conprises authenticating nmeans operable to detect and

aut henticate said material -based security el enent,

andtransmt _a rrespondi ng aut hentication.result

[ nf or mat 1'bn £ CPRE COMPTETL LYECoR f GF ERGALRENt 1| the above
secSYSt RILACERLRAGE) 3O the 2ROt $6A PN segPear® operable

the_invention, conprises neans operable to apply a '
Lo ARPEY| 8 "Pdssd adednsad) WBHeHY opleleat| PamSady dtem, said

d aci n t g d b -

oo R a8 o R EAL AT LTS HRPEE A i | S et ial-based
secwystenebenmendi ng to the above second nain aspect of

the invention, further conprises authenticating neans

operable to detect and authenticate said

mat eri al -pageetreeur téyt LbEMRRteaNdaté8R8hl &o the above

correspondi ng authentication result information to the
seceRfht rBR10ni 8snafta i t hielke cohnventipay emfagddiasi nceeprises

e ' ct. of LN L [ AL .

B e R e
matdiiem htivdheadi satiumg tyeaisenfad, echnd avbhenmtiicat ecaaresponding

material .- based security element, the control unit is
2R K0 T oS tbe At bRTHBRE PR LT oFEr PO FBLs b and

store it in the database. In a further control system

according to the above second nmai n aspect of the

i nvent i ontD thefirbherscanpeoér ayetepntsiossding to the above

second main aspect of the invention, in case said
authentication result information indicates that the
authenticating means failed to authenticate said material-
based security element, the control unit is operable to issue

an authentication error message and store it in the database.

In a further control system according to the above
second main aspect of the invention, the item is a beverage

container.

In a further control system according to the above
second main aspect of the invention, the digital image
corresponds to any one of an area on a label, an imprint, and

a sleeve on the item.

The invention also concerns a use of the control
system according to any of its embodiments for determining a

production volume of items on a production line. Particularly
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In a further control systemaccording to the above

second nmai n aspect of the invention, the digital inmage
W@ oreesysehds to any one of an area on a | abel , P@mnIB2008/002713

inmprint, and a sleeve on the ifem The invention also

concerns a use of the control "'system according to any

of its enbodinents for determ ning a production vol une

disgtosednSon &S5 GfucthoncPREECL PAYEEEH amMNAFSsel ddrgy control
unit S, e}.éJsezFﬁit be CQ%? %bfé’St &M wWhergifathe cont "talx amount

unit 1s urt er op e to calculate a tax anount

corcespasipingi by & odatdenineiinedoguodichi voluokune. The
invention is not limted to the specified enbodi nents
and various nodifications may be nmade w t hout

departl ngrid oAmkRetseapeisf dde nAwemrkigontas wef i Bpdcified
e clains. For exanple, the above nentioned
emb@%ﬁgw@s ufnd rrﬁ?rb@uapem%}%l%tm| maya Beureaqds yvwathout

dep%lf%zggefkgﬁg%ﬁ epi%”&f S e%@%ﬁ%&%%p%[’éj'cﬁ.‘&fi%ed by the

nt V|em1ang process each of sa
clams]uiFeri exagpiesucthleaammeeamnta)qMal nagagong unit may be

[ ifying the ite nvent i o.includes a .
opet it BYGE S Br BUGEELOpEr Sbi BLP) kAT St & Single
1terﬁor(&@&&@@pb&dan@0 ng 6 olaigretemt! ofi &PNbhelllelsNg dand process

production of itenms on a production line, as described

eachpbefe Saifh| 2agni refe 5v6SS o?uqfheaﬁetaﬁé@aaiatoﬁﬂpia@m@d for
i dehDEsd Y n{hgnlégﬁ descri bed above) , when running on
sard ¢ ﬁp e

uter present invention will be described
more fully hereinafter with reference to the

accomnpany dr awi ngs |n ¥h|ch | i.ke. nuneral s represent

ke o e s SPREs F SEFATET | GuredtPUrEr | Rrogran
pro&\@é@hoPéQ&bméntt@SﬂﬁﬁéS aartgbtﬁ@@tié% eéoﬁhetcla@dl rﬁtenél eBntrol

are illustrated. BRI EF DESCRI PTI ON OF THE DRAW NGS
system for controlling a production of items on a production
line, as described above, implement the steps of the method
according to the invention (as described above), when running

on said computer.

The present invention will be described more
fully hereinafter with reference to the accompanying drawings
in which like numerals represent like elements throughout the
several figures, and in which prominent aspects and features

of the invention are illustrated.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig.l illustrates an automated production line
including a part of a control system for determining a
production volume according to an embodiment of the
invention.

Fig.2 illustrates a control area on an item on

the production line of Fig.1.
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Fig.l illustrates an automated production |ine

including a part of a control systemfor determning a
wW@e@duetssdbn vol une according to an enbodi nent BET/IB2008/002713

invention. Fig. 2 illustrates control area on an

itemon the production line off Fig.l.Fig. 3

illustrates a d|%|tal i mage of the control area of the

itemof H¥g-2 1 %Bstﬁﬁéﬁsbﬁ CH@iitrdgi iMpdmi ¢ L ofheheontrol
are&ogﬁfr‘%' SYSL&M 8% Fig b B 4l B}fogl?;%"altrﬁé 11?{‘2{168& of

ontro system for~determning a uct
theomontpobdﬂyﬁtam vfneigctordi ng to an enbodi nent of the
i nventio DETAJLED Q%ﬁgRIPTION OF A_PREFERRED
EMBODI MENTET 1 t+HE 2t el r binkt Pon| FRESFRL §YFkG™ for

det&PneX2AR| € 20f HJRMTIn Sysbeihméor oaonty ol hiB§udtion line
production of ‘items according to the invention, shown

accerding. ¥ ehecwpdiventysf el okPrRBESCRA | MAgi ng uni t
(10) for acquiring a digital inmage of an item (11)
(here, a can is represented) on a conveyor (12) of the

DETﬂfQH%ﬁQ&R%b‘Pf?NaBFIHagﬁEﬁﬁﬁﬁﬁﬁs OHEM[:ﬁﬁ'B) for

proocessr ng I NTAges recel ve ron1 € i magi ng
unit (10) and a database (14) for storing production
vol une data. The system may al so conprise an

illumnation unit for illumnating the item )
with strob@ Itl%g?nt auFPé‘atfdshBﬁgd‘éCEbﬂPr ot 18§ ed ACOE: %dl
exahPBe SHEF %C%&ttﬂéne & @ﬂé&lkbra%n%x%lﬁﬂ |&5$£@Eﬁ§t§on of
igital image (18) of the control area

items epr¢eafingakot & @nlbyetlhéonwaghﬁynuﬁm F(igo)t thige control

sysééﬂ?g? ﬁﬁ?%&éé'%ﬁsﬁ% é ﬁikagibfﬁgbiﬁ kaéﬁh%inpth%( fipital

magirng un
imagat @fa ahuriaddn y (ofl) zotiesrd 19a- 19a) (iker eeppasentords on a
as an e aqple% %f reg Ssented in Fig. 3 for product
CONYGHRL 5 oduction line,” an 'image processing
unit (13) for processing digital images received from the
imaging unit (10) and a database (14) for storing production
volume data. The system may also comprise an illumination

unit (15) for illuminating the item (11) with strobe light.

Fig.2 shows a control area (17) on the surface of
the item (11) and Fig.3 illustrates a digital image (18) of
the control area (17) of the item (11), as taken by the
imaging unit (10). The image processing unit (13) classically
divides the digital image (18) received from the imaging unit
(10) into a plurality of zones (19a-19d) (here four zones as
an example), as represented in Fig.3, for product type and
item identification on a zone-by-zone basis by means of
comparisons with the corresponding zones of template digital

images (stored in the database) of reference items.

In the example illustrated in Fig.4, the control

system comprises: a counting unit (20) for counting the items
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itemidentification on a zone-by- zone basis by neans
of conparisons with the correspondi ng zones of
W@ 209phaise3 di gital i mages (stored in the dat abar&l/1B2008/002713
reference items. In the exanple illustrated in Fig. 4
, the control system conprises: a counting unit (20)
for counting the itenson the production |ine,

on thist MUAGHL BNt LRt a SREXEPARINCONRTY 43 g Fsgnemitting
the %g%gtl dat & ; é;tugilta L R MU EAD) infef (iéﬁ rgagderst reader

or ng out and decodi ng encode

- (21) IcE@r.ttln‘ea:x&Img)nod‘at andn decodifpl )erstpddte pd@@mf;t@aqtlon data

l]ine, sq.as to abtain the, correspondi assocy at
on L4088 ISGh OB PR S SEPAES M 2830l Bhrasn whe
corre@pbhidingat i Oassﬁéﬂéﬂaﬁl on,p@sdlidt ansmgyidd ng illentification

obt ai ned associ ated product type identification
inforppsieat i orithd i %M | derisAT LRI TR PRI or HREPEREEDORNe 2nd

tran%;%@.tt[t‘llng\":m t6d6) .odheicontroladid; {d8) |sRRFR €  type

recer've count data fromthe counting unit (20) and
1dena&§acaausm.mnﬁhnmau%qnaanﬂﬂitémcaﬂe@hlfhﬁéthﬁﬂléﬁféﬁ@atlon

em i denti |nfornat|on fromthe first reader
to tb?lfo. é qﬁ%; a% Hit (10) is operable to take a
digital imge of said item(11) on the production line
and transmts said digital inmage to the inmag

The;ﬂQﬁR%@ﬂn@naﬁlt1@t§1%|99?¥ﬁb%&aﬁﬁl€QHe¥y%;CQPnttﬁ@ta from
the | ?@gkﬂ%llﬂ t {1%\9): a”@z?ﬁe ' e ALKSSH M Unidrdddt  type

represented as included in a same inmagi ng device)
1dentiﬁﬁeaquﬁa1nﬁmmmanquLﬂmd {18y ideppéfabpréeipp information

t he di |taI romthe i 0
fro“Uéi f%?%?aﬁa ﬁFtéFﬁ? T%ﬁéjﬁgg%fgﬁd&%+glng |né ép@rable
to t&leat pf magﬁaoldumagap@fcwﬁsp@ﬂsmng1tLo tdre ﬂhée@tmeﬂuctlon

brand pattern, and obtain identified product type
linedand Thenshhbe BrbdeSdPigadniimages)te st]fl%rtlﬁéﬂe processing

unlt g:{i)bl ?utlothgegg'arn%t 1Ehg ¢ gﬁ:ﬁ (4%}23%“@ f‘lﬁéglﬁﬁcﬁhygd (10) and

I 'mage an ain i I tem dat a.
the|imkgé|proca95bngoﬁnnhe(ﬂBOdunﬁaty@@%@@gﬂb@dcaSrRBGluded in

a same imaging device). The image processing unit (13) is
operable to receive the digital image from the imaging unit
(10), detect a brand pattern in the received digital image,
identify a product type corresponding to the detected brand
pattern, and obtain identified product type data. The image
processing unit (13) is further operable to identify the item
(11) in said received digital image and obtain identified item
data. The indentification of the product type may be carried
out by conventional techniques of digital data processing
(relating to image retrieval, feature detection etc..). As an
example, a HSL histogram is calculated for each zone (192a-19°4d)
of the digital image, and the number of pixels in each
histogram is compared, on a bin-per-bin basis, to reference
data corresponding to histograms of template items. This
analysis can also be completed with conventional outline

detection (thus, the detected shape of the item may be
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out by conventional techniques of digital data
processing (relating to image retrieval, feature
wa@lG0ea18s8h etc..) . A s an exanple, a HSL hi stRgr/me8s002713
cal cul ated for each zone (19a-,19d) of the digital
i mage, and the nunber of pixel™ in each histogramis
conpared, on a bin-per-bin basis, to reference data
compare@sydhbi m§oredchirainypenne othareyl 506 itvees detmsitsion, for

ysi 0 0 ed_ Wi 0 i I : "
exaflofe ok BB D RS RL "BePhbPed BEERY O jppavetoen,
the | shepenyddecotpaneduttierst bnéticaeéer enceashapes3Boi) . This
type detection, for exanple, if the _the preyious]y .
cechi{ s oa PHRA TR EMheHE EFe Cing R 2EaD t_@&d giFsociated
typd WhHASFmA PIbLat88c8radAgOEnd3eteém. This technique
allows reliably detecting the brand and associ at ed

type informati on concerning the item The inage

pr ocessi nj 3 IS _opetable.to. tr g t '
obt ai nedn:?ﬁdéjenﬁl?ﬁg%dgjﬁéggg%ﬁ?yggggat@%né: hle eﬁl]trgi fcl)l%eg}ac]o1e ko
trandmein dagaidlo bbeadaptir obdenttifi#6) prBdmcontyyge unidta and

) 16).is operabl e to recejve fromthe inage, processing
lde%?ﬁ%lﬂs)ltt% PRERt I oiPPr GRRHE Xy pEPdtat al g ¢ e control

unit deRki)f i ed idRPHata, tehadded fvd herpRcaived indeat i;ﬁhf&dessing
_product type'data and identified itemdata match the o
unigoftespohe ngardcd ast risxbedtat eviogr daget angpeche identified

iter%ld Qngi%%%E%ngpfgﬁgaééggifgg L&gﬂkh%igh““fﬁﬁdc n%ﬁﬁe data
Informati-on, and, Tn casSe of naiching, "déetermne fr

and saideriteicRia@d it ddata, mpeeductheypeotrdespohdtasi areceived
information and itemidentifjcatiop informtion a

assQFHRERY | AFABIthe bR prRRIATISHEI ARd Ipo oGt 8gd item
ident £ cAPHoS1 Orig RAth fr@duct han vol upe idydde dat abaseening,
(14) . The control unit (16) , in case any of the
dete¢gfermé f | fopr odirtd t ypecdavadandduwdnt i fided, i t omodatcy type
. . DO h. respondi n ssoci at.ed pr.oduct. :
e Rl R BRRaF e BCangol ane i) Bt oy #d¥nacion
a profaetnbhoroliumeopimiboduct type and per associated item,

and store said production volume in the database (14).

The control unit (16), in case any of the identified product
type data and identified item data do not match the
corresponding associated product type identification
information and item identification information, is operable
to issue a corresponding identification error information and
stores the issued identification error information in the
database (14). The production volume stored in the database
(14) thus only relates to authenticated items when there is no
corresponding identification error information, or, in case of
impossibility to authenticate the item, a corresponding
identification error information from the control unit (16) is

also stored in the database.
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to issue a corresponding identification error
informati on and stores the issued identification error
WO pfoonmasss on i n the database (14) . The produck¢DB2008/002713
vol une stored in the database §4) thus only rel ates
to authenticated itens when thHéere is no correspondi ng
identification error information, or, in case of .
i npossi bi The y coptaigthefy s e atlise i topludes a coding unit
ofel i.ng: 4 dent L fl.cat i rora-i.nfo LQn
(22 o A i “PhybER Rl P 1€ on ene
prodathbase. Thee comhel aystded altsmdingd udizsteaa codilngles data

it (22) for includi ded tracing. dat t
corf PERPRRTERC 2Br CRiC I | TS R bnboBtk, L1 88| Raoddes tvpe
dathnddalesadat arcenr espandupgat o(dhes Ahaye vIRNt§0HEEal image

identified product type data and identified item data _
procepeandied ¥Ratdilg tsibadimpntpr ddes semepded| hrepiisg data is
; i pent_,. .t h e ci.nrg ta,is:Jnc d :
inc {08, BB e A R THiehhaar TS 8 RSS TR (2R, micn
prisasdsendodedddeati tupctat@ datdheni ttéry Itwem, thieent ehe item

crabfEBRRERL S5 ORAPSGERDIELDL (12] BRosEs 0L BBLeR o e

codadghenitcating neans (23) for detecting and
authenticating a materi al -based security elenent (a
magnetic nmaterial) which is included on the item The

aut hent i io ( ans mit | . '
authentigg%%oﬁcggggﬁé %g%%%%lg%%%k %ﬁ%gﬁﬁé%h%g%%eﬁFlcatlng
meatbe (RBemfox Rtteautimentamdt @dchessilest angoer estendiangbased

authentication error nessage and.,stores this, nessage
secfht {RoedaraBloc® TAONRELT SPRLBFig Lar Trhaly Lnctuded on

the Odtkhneethzo B, Ohe A HEcAP1 6n PRELhBEN239SPEEd SR the result
features of the present invention. These shoul d be

of eytdenidgatdme werdihe i ¢eusTAt Updtof (B6he ofiche if the
ited0r €5 Qronypent gﬁeggggﬁcgggdépplaggbggns gf tIg:%rresponding

authentication error message and stores this message in the

database.

In the foregoing are broadly outlined some of the
more pertinent aspects and features of the present invention.
These should be construed to be merely illustrative of some
of the more prominent features and applications of the
invention. The invention is nevertheless not limited to the
above embodiments and various modifications may be made
without departing from the scope of the invention as defined

by the claims.
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i nvention. The invention is nevertheless not limted
to the above enbodi nents and various nodifications may
wWheooratkssiv t hout departing fromthe scope of tP@I/1B2008/002713

i nvention as defined by the cI@ ms .CLAIMS 1 . Method
for controlling a production(% items on a production
line by neans of control data conprised on each of
said items, said control &S ncl udi ng encoded
identification data and a brand pattern, the encoded
identification data including data corresponding to
associ ated product type identification informtion and
itemidentification information, the method conprj sing

1.t nRbERE oo RO S| PP SR oot phemS” on &

prodi@®iSR A$nkOnYbiiahC Wit colidtfol I @adhngoRPlriad on each of
decodi ng encoded identification data on an itemon the

saidyr bHe®E; of2lfineosbrad datebtigicdudiat smaagdashdidgptification

aat 25308 ated,progust, ype, | dentd figatian i nforpRkigD and aaca
f et Ron F ot AS:

itemidentrfication 1nfofmation; sal
incbwdpng si dgthhe cstrapspafndiagqui to ngaasdedgatal | magewfc type
.. Said. itemon the production line; detecting a prand, _, ,
lde%‘é%g%??mt%ﬂnt he dEY8FPEL*E g t aPage dff | den”tﬁq?’%/trjr@lcatlon
infSris Odus! EH@Qné@ﬁé&SeQﬁﬂkmgihg_EHS detgst gd.brand

pattern so as to obtain rdentified product type data;

| et 59 nghe hé tpmemom e dredurtren digneakol migdsebtain
couf HRPLY D Loent [l o0 em data; checiona L e

died @ad hmdg cbut handodeesfdndi egcasiedciigleed ifriaditciort Wjzeta on an
;e dgntitLcat on donfornati on and i tem | denti fi,cation oo onaing
associated product type identification information and item
identification information;

said method further comprising the steps of:

acquiring a digital image of said item on the production
line;

detecting a brand pattern in the acquired digital image
and identifying a product type corresponding to the detected
brand pattern so as to obtain identified product type data;

identifying the item in said acquired digital image so as
to obtain identified item data;

checking if the identified product type data and the
identified item data match the corresponding associated
product type identification information and item
identification information; and

in case of matching, determining from said count data,
product type identification information, and item

identification information a production volume per product

type and per associated item.
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in case of matching, determ ning fromsaid count data,
product type identification information, and item
WO d@atigssTat i on i nformati on a producti on vol unRCHEE2008/002713
product type and per associ at item?2 . The nethod
according to claim1 , wherein, if any of said
identified product_ type data and identified itemdata _
2. d8hfofm atrordmEshondladmadsodihigiihr obficenyypd said
ided %éé'??EEQEt' &g"emﬁa{%{‘ 2Rd Lemdi¢antd Gal 1 80ca do not
InformatTon, a corresponding identification error
matdinfidneratoonessondsngdas8ocidhednptrioduicéic tomdi nglenkification

, claiml1l or 2 _, wherein sai.d a ji,red digital_imge, is
IR od 8% CoriThl areS AR A At bR iSn,  a
cor@dsseit n® Ui démel of cd thitoh te€frod infbemiei badiaccosdeag

to any of clains 1 to 3, further conprising a step of
i ncl udi ng encoded tracing data on the item said

3. ©&n g.edeEﬂ?hngag%fdiﬂﬁl udh ng. data gofg%spé’”di t0in said
said identifred product type data and identified 1tem
acquiated 8igithé neklged iaccoedtnjctedclal m 4¢comheodi area which

. sai.d, encoded tracin ta further include said encoded
Lo U T st fougl A ef R PR ear T g e e ar
4 or 5, wherein said encoded tracing data further

i ncludes data corresponding to at | east one of a
4. pridicheshcdataccardime t@erd™y i @4t i®¥Rimhdla Eo 3, further

tureg, ident f| [ 7 o : AGC i.ng
comgPIULAT W CFet8o Ry | LiGhhang | enctiEAPLIRCLATC AL Bon the
item hckadingemrwiaedt taatngg dddtea omclh@ing edptsaiabrresponding
encoded tracjing data conpri Si dat a_ corresponding to
co Sif ottt {1 e Bhc ohed e g e PERELFbR ahrel aaea.
a line identification, and a manufacturer

identification. 8 . The method according to claiml1
5. whERrej meddiafl epesdatdingadihgcdada f4rt hedal ugeidaigncoded

rraffiEQded | dﬁF%ﬁéfa{ﬂﬁkﬂé’ét 1§ endD8-4C1 808 2EE0LAEBE qata.
ratoéc)myo clarnms 1 to 3, V\%é%elnn ©

6. The method according to claim 4 or 5, wherein said encoded
tracing data further includes data corresponding to at least
one of a production date, a line identification, and a

manufacturer identification.

7. The method according to any of claims 1 to 3, further
comprising a step of including encoded tracing data on the
item, said encoded tracing data comprising data corresponding
to a product type and at least one of a production date, a

line identification, and a manufacturer identification.

8. The method according to claim 7, wherein said encoded

tracing data further include said encoded identification data.

9. The method according to any of claims 1 to 3, wherein

encoded tracing data are comprised on the item and include
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encoded tracing data are conprised on the item and

i ncl udedata corresponding to at | east one of a
wee@ductssdn date, a line identification, and aPCT/IB2008/002713

manufacturer identification. 1Q. The nethod according

to any one of clains 6 to 9 , further conprising the

step of: reading out and decodi ng said encoded tracing

datyaCRrERSPREGiNEGM 50 &% tbedbE aPRCcPF eFpotePdeCEFRi Agte, @
o . ‘ T ¢ oo . L a0 o
R T e S
in a data matrix which is printed on the item 12. The

hod di tq, f _cl ai 6 11, wherein th
10 (er RO GRR| SECOFHE PUFPhBRYAERE G GHEHTNG £q e Lurther
compEPOIhg OPhé het&gses: of the production vol ume per

product type and per associated ite and the tracing
i TR | OHt 3add Feacdingpsiald nereadefgtraFiagcata on the

iteﬂr§5“§§_ﬁgp @aneégyrégggﬁd?ﬁg E?Ec?hgk%ﬁ%&rﬂ?%iBB.

production date, line 1denti ation, manuf act ur er
identification, the correspondi ng production vol une.

13.__Th t hod di t | ai m.12 i ai th .
11. 5y 358 g1 PROKPRG LR o dBali t §Eo i bribofigd 10/ wherein

thetéﬁ@éﬁéddakécﬂﬂgtHathtﬁﬁliﬁ&duﬁ@@ Ueh Ry RItLMDrix which is
nessage in the file report if a reading error is

prigeedcedthe4iteRe net hod according to any one of
claims 1 to 13, wherein said itemfurther conprises a
mat eri al -based security elenent, and the nethod

12. cohipe i seshad factbedisgepoohnmubhienfiacati Agtsaild, wherein

terial.-hased security elenent. 15. The t hod, . .
T BPhEoR0 P ive SUEDNER Siprrh RGSRtiPgpa file
rep®ft 3R ¥hBJ T &t athdasedaseeubht ¥YotufREMeObroduct type
saiditem wherein said encoded tracing data is

and s pegor dedopyasafd Hetrer i and beled tsadimg yisfermation, said
fil%ﬁﬁg%?%Fﬂ?é?&%é@fﬂ&dEBQtéﬁéﬂaﬁgb&éctf%vﬂgﬂand each item,
and the at least one of production date, line identification,
and manufacturer identification, the corresponding production

volume.

13. The method according to claim 12, comprising the steps of
checking the readability of the encoded tracing data on the
item, and including an error message in the file report if a

reading error i1s detected.

14. The method according to any one of claims 1 to 13,
wherein said item further comprises a material-based security
element, and the method comprises a further step of

authenticating said material-based security element.

15. The method according to any of claims 4 to 14, comprising

a step of applying a material-based security element on said



10

15

20

25

30

step of authenticating said materi al -based security
el ement. 17. The nethod according to claim 14 or 16,
Web@pa18583 i N case said materi al -based securit yPE&l/eBpoo8/002713
is not authenticated, a corre;gpnding aut henti cati on
error information is issued. The nmet hod accordi ng
. to any of clains 1 to 17, wherein the itemis a .
itepevehggeivomediheencaded ThEagdngodladce ot @i AYPPETARE Sy said

mat%%féfsbéség gcuygggegmeﬁgﬁFdigital i mage corresponds
0O a a

ny one of an ar on a label, an inprint, and a
sleeve on the item 20. Control systemfor controlling

a productjon_of itenps, on a prodyction |ine nmeans af |,
16. ¢ o M| MR G R b RnE2gR Sl FLERBSTogibrising 2
stef OBt r dhratei bAchHY Bianpadedibdepbsbhcakicoridat alandnt .

a brand pattern, the encoded identification data
i ncludi ng data correspondi ng to associ ated product

t ' Iof i i-on i nf [ d ite ; ;
17. 488, WERRAL L SPLLALADI OETRSLR A0 ALERE  pmerein, in cace
saidonmptesing-basedundeagrimyt edperall eld onobuptutthtenticated, a

items on the production line so as_to obtain, couynt
COrFRFRORMY r ANSHE P L L ARCOBRaFhERT c SBAPTHAE 41 16 ASFued.-

reader operable to read out and decode encoded
identification data on an itemon the production |ine, .
18. 50 T tecopRdi ACEREIEDr dshondy ngfasslaing el Poduot wherein

t i dentifj ' ' miion and item
thei%gﬁTi??c%t$%ﬁg%%$§rEgﬁgégﬁgghd transmt the obtained
associ ated product type identification informtion and

itemidentification _information; nda control uni.t ,
19 opdisl 8§14 0 BECPE Tt UaPRY t PRI Mouht g 1 Wherein
the A AIIACT hgePr OFHEEspYREs | ANt hhi,cathOn Jf ghMBd#+) on a

and 1temidenfification information fromthe first
labekader, imprint, and a sleeve on the item.

20. Control system for controlling a production of items on a
production line by means of control data comprised on each of
said items, said control data including encoded identification
data and a brand pattern, the encoded identification data
including data corresponding to associated product type
identification information and item identification
information, the control system comprising:

a counting wunit operable to count the items on the
production line so as to obtain count data and transmit the
obtained count data;

a first reader operable to read out and decode encoded
identification data on an item on the production line, so as
to obtain the corresponding associated  product type
identification information and item identification
information, and transmit the obtained associated product type
identification information and item identification

information; and
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said control systemfurther conprising: an inmaging
unit operable to acquire a digital inmage of said item
W@eoovhessps oduction |ine and transmt said di gi PEl/IB2088y®2713
; an inmage processing unit op%r3abl e to: receive the
digital image fromthe imaging unit, detect a brand
pattern in the received digital imge, and identify a
PR 0P TOp bl r SPFERRIRy £6 tIRCSt®ecEelnbr sipta  from the
rn as. k0 1.1 Lk-dant i £ 0 ty. ; :
coubBHhE] Tunif "apl, ARl el mrchet Pl bt} flcation
inféomablannahdentehi eédentdmidatdonarit floravesmion Satan the first
bt ai ned identified product type data and identified
$em data to the control unit, wherein said control
U iai Sohtrbhesy openh apherher £68aBLYEiHhGOM the image
processing unit the identified product type data and
td¥e 1SRiD ednit emReateRlchEek d9qutRe recedv@bal image of
. Ldant fi d - aat ' nt.i.f ife fas.
saiq it nSl TR ERRE R 3 A AT gLt SRR oot
imaggpe identification information and item
identification information; andgin case of matching,

&t et R PFONTSRtad rReiveRSE3hhe H3fa, product type

| feptidd canbonibRtan Mkl ancbh { €R21 dRAEEhGCHIY) detect a
information a production volume per product type and
brapdr passcematdd themreariiydrdigatalpriomes.i oandoligiemtify a

LN b T. opt.r ql of.di
pro%‘ll%?mg%,% \?ﬁ%erreefsggorf%%aiyeéf %glgf’?%%%(?ié égrgog)%cﬁtern’ SO
as tygpebdaia ddenttfnedfpeddutentgptaddbanot match the
correspondi associ,at ed oduct , type . ideptifi.cati on
HASPIBEY ohhSnd tRTert ALY { TSt I BHE nPoPRaRL o TogRe SO a8 to
obt&£PAt 1@tnENE el SiOPRT @RLE; t ankSsue a

transmit said obtained identified product type data and

rea

identified item data to the control unit,

wherein said control unit is further operable to:

receive from the image processing unit the identified
product type data and the identified item data;

check 1f the received identified product type data and
identified item data match the corresponding received
associated product type identification information and item
identification information; and

in case of matching, determine from said received count
data, product type identification information and item
identification information a production volume per product
type and per associated item, and store said production volume

in a database.

21. The control system according to claim 20, wherein, if any
of said identified product type data and identified item data
do not match the corresponding associated product type

identification information and item identification
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corresponding identification error information and
store said issued identification error information in

W@ b@odstsabase. 22. The control system accor di nBCT/iB2008/002713
claim 20 or 21, wherein the ingging unit is operable

to acquire a digital imge which is restricted to a

control area within an apparent outline of the item
infognatienconthel $psttdinlaccordt ngiso ABewELkS ai B8 20ssue  a

thk LSk ng: [ ' r e .
cord Sl 4y S8 CRFREL L, Fo50 e ide 80 BRb® dire caia
issyd digdniohf 1 caejiosaetdrenconedrhinatongidathei datadang.

data corresponding to said identified product type

data and identified itemdata. 24. The control system
22.ac@ﬁémdahﬂfb£|§*§%@§,a&@@k@&ﬂgs@diéJQQQGQOtbémjﬂl wherein

data further includes said encoded identification
the dhnaging. uThé dentarsiraiist e agcavdragat diglidedm 2yage which
is J@é‘;t%‘fSESh” £ 3aid c%}fc%%f %f%'\pgtﬁ%aaku%&%g&e RClyfdSSine of

data corresponding to at Teast one of a p uction
the diatem. a | ine identification, and a manufacturer
identification. 26. The control system according to

any of clains 20 to 22, further conprising: a coding
23, UNitheORRIARI S 19, 4i\Gh U8-8PEOHET tl afi o Hat2aPRst B® to 22,

itemon the production line, said encoded tracing data
Furthet uekbmigrdatadeorresponding to at | east one of a

pr o iQn e, [ i.den [ .

RrcrLbar st onbrpl, i ol 6 Bsolld, Srpging daca on
the adtefdi o tthecl prod@dt ivherleine Sasdidncatsstidd atraging data
. data further include sajd encoded 'dentifigation dat a.
incligd Tage dadh (AT LSRR RE O B b LHTRbHELFS REOSHICE type
datd %@ identified item data.

24. The control system according to claim 23, wherein said
encoded tracing data further includes said encoded

identification data.

25. The control system according to claim 23 or 24, wherein
said encoded tracing data further includes data corresponding
to at least one of a production date, a line identification,

and a manufacturer identification.

26. The control system according to any of claims 20 to 22,
further comprising:

a coding unit operable to include encoded tracing data on
the item on the production 1line, said encoded tracing data
including data corresponding to at least one of a production
date, a line identification, and a manufacturer

identification.
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wherei n encoded tracing data are conprised on the item
and include data corresponding to at | east one of a
wee@ductssdn date, a line identification, and aPCT/IB2008/002713
manuf acturer identification .3%9. The control system
according to any of clainms 257to 28, further
conprising: a second reader operable to read out and .
27. deddi®e SARHrehcGFEFNT RGFRFHNSD EhclUddd od4 saveredm said

encc§ LS Fgrgﬁﬁﬁg” C.‘Ha{tglsponﬂiﬁgnéf aci Eﬂciﬂ&@mﬁ‘%ﬂ% aNthcoded
ransm e Obtained tracing infornmation to the
idemointtcdtion tdatdie control unit being operable to

receive the transmtted tracing informati on and store

it in the database. 30. The control system according
28. 1 OTABY RIntHAl NByLerh Oadforthiggeird e, COfi BYauRst 2bS to 22,

operable to print a data matriXx including the encoded
whexeli ggcodes obrapengt eptaglargheamnitisstd spat dffie 1tem and

: rdi t i 5,10 [ h :
incBER0T ot | fo PR alen Bl RS kot Bhey PRE B R grosuction
datd he basis dinthe prdsuctfioetvidume pemdor odact tygpenfacturer
. nd_per associated item and the tracing informtion
ldeéﬁ%ﬁi&??+??he dat abase, said file report indicating

for each product type and each associated item and

the at | east one of production date, line
29. | déhei fogdtricdn, sy@lteraAatatdingr todenty foEacilahmst B8 to 28,

e ' roduction volume . 32. The contro
fur GO CRRRELRG

cor g to clains 29, whereinthe control unit
ies @perald ertadereckpehableadadi [ndad ofoutheaedcodedode said

tracing data by the second reader, .and, if a readin _
encqiehr SPECaBRedRtR (BUIUORE P cPPAR nbiSRgECarte tO obtain
cortdbd i hd ikRalhed | 1 ersaRd{on 33anfher £OMHOL $Het &Btained

according to any of clains 20 to 32
tracing information to the control unit,

the control unit being operable to receive the transmitted

tracing information and store it in the database.

30. The control system according to any of claims 23 to 29,
wherein the coding unit is operable to print a data matrix

including the encoded tracing data on the item.

31. The control system according to any of claims 25 to 30,
wherein

the control unit is operable to create a file report on
the basis of the production volume per product type and per
associated item, and the tracing information stored in the
database, said file report indicating for each product type
and each associated item, and the at least one of production
date, line identification, and wmanufacturer identification,

the corresponding production volume.

32. The control system according to claimg 29, wherein
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wherein said itemfurther conprises a materi al - based

security elenent, and the control system conprises
wa@eiobemssat i ng neans operable to detect and PCT/1B2008/002713

aut henticate said material -Db d security el enent,

and transmt a correspondi ng authentication result

information to the control unit. 34. The contro

SR efiPREESE VR & ol angPerablai e 2qek 38hecammdalidg ty of
the ”%@Pc%d%%?r@%féahg 2RRLY ﬁo&ﬁatt%"e' alez0Aged SERH I tnd, if a

el ement on sai tem said encoded tracing data belng
readiupporemrdrby isai debatéedal - baseibserurn yeelreomennes88ge and

. _The control, systemaccording to claim 34, further
lnc%%ﬁ%r+%iﬂ@ %ﬁ%héﬁ?%cﬁ??ﬂﬁkneans operabl e to detect and
aut henticate said material -based security el enent,

and transmt a correspondi ng authentication result
33. i nTemeandir tlo SRRCRBNBEEPTHARE toz@nyrHet cehpipe 20 to 32,

wherd e%@ﬁc%_@mngfdxocl‘félai ?ﬁ%gés?’éz mahey. iaﬁ-ﬂaﬂsé}:ﬁS&ecurity
sal d authentication resulf Thfornmation indicates that
elendmet audhéntheatongrotamsy stam ecbricor isgeshenttileattel e thg means

terial - hased security el enment he contyol_ unit,

opefefan| o o LR arfiiht hEREFEARTERCE r B Mbo SR BifE-Dased
sec$tDEP ElemBnthe G abosesmBY . a ThereeRiyRldis¥st&Mhentication

according to any of clains 20 to 36, wherein the item
resykt glpgoEnaigtor obeabRer 8Bt rPheuBdht rol system

according to any of clainms 20 to 37, wherein the

digital inmage corresponds to any one of an area on a
34. | abiéle, cambtmydr i systamdaacskdéng ao tdrey i¢Bncld39ms 23 to 33,

Met hod for controlli a production of ite n a .
COMBE T | BRAPEN IR Hobhs CBf AR of BRES ToMpHosEE dRecurity
ele®@Eh ObnSakdilgt eNBsenpl ds£DAt I 8hcdaka | Rebldi}g &ata being

brand _pattern, the nethod conprising the_steps of :
SUPRYLFRH Ny t Prid teaEebhal hbaprEdEeEVBALY| RECHBNES to

obt ai n count data;

35. The control system according to c¢laim 34, further
comprising authenticating means operable to detect and
authenticate said material-based security element, and
transmit a corresponding authentication result information to

the control unit.

36. The control system according to claims 33 or 35, wherein,
in case sald authentication result information indicates that
the authenticating means failed to authenticate said material-
based security element, the control unit 1s operable to issue

an authentication error message and store it in the database.

37. The control system according to any of claims 20 to 36,

wherein the item is a beverage container.
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acquiring a digital imge of an itemon the production
line; detecting a brand pattern in the acquired
wale@brgdsss mage and identifying a product type PCT/IB2008/002713
corresponding to the detected,brand pattern so as to
obtain identified product typé data; identifying the
itemin said _acquired digital inmge so as to_ obtain
38. | dEREi B LlerfYRESR ARECHSLBENTRI FGYF rofn Shpémeodht to 37,

whef@gﬁ*%hgegléifgg 9&8%&0E0%¥8§pgﬁﬁg’t@ngn %%E'Eﬁe%n.area on

item data a production volume”per product type and per

a lassbeiat ethptimt, 400d Thes he¢hedoactbedibgmt o cl ai m 39,
wherein said acquired digital imge is restricted to a
control area which is within an apparent outline of

39. the Meltei®d 4EorTheonetbodiagcos digwbdurtion Mot Qretd on a
further conprising a step of including encoded tracing

proiieaion 1heei PEneanpdoéncoadd ol auitvg aramerigrd yei ngpch of
. da rr ndj o i Ei r t

=a1 24 0e0 SRR LA, S| SROLHALEE B Sfigly Wtern,  cne

metlaod oroinrgl $ ong | Ehen eilepshefei n sai d encoded tracing

data further includes d ding to at |
| SATOH of 5. PrOBtcoPof BaPeot e i (99 4 i 67, oPEain

courdndacapnuf acturer identification. 43. The method
according to any of clains 39 to 41, further _
Arpising a Hepltorl | ABRAG ML eABodEE®™ r @RI i dapBOBHCTtion
1indhe item said encoded tracing data conprising data
corresponding to a product type and at |east one of a
piederct iwgn datesaral | paetedentinf | Wat | enguardda digital image
manuf acturer identificatjon. 44. The nethod accaqrdi
and | SAERE S PP BRI 4BYPSnEPEFROEREAAEE (Paciiiy Gotected
bra®d! fa Bf &rk 08P 45t 0vptheni { genengdi achrgqubat 8ype data;
corresponding to at |east one of a production date, a
identifying the item in said acquired digital image so as
to obtain identified item data; and
determining from said count data, identified product type
data, and identified item data a production volume per

product type and per associated item.

40. The method according to claim 39, wherein said acquired
digital image is restricted to a control area which is within

an apparent outline of the item.

41. The method according to c¢laim 39 or 40, further
comprising a step of including encoded tracing data on the
item, said encoded tracing data including data corresponding
to said identified product type data and identified item
data.

42. The method according to claim 41, wherein saild encoded

tracing data further includes data corresponding to at least
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line identification, and a manufacturer
identification. 45. The nethod according to any one of
WQ@L@INES542 to 44, further conprising the step BPET/IB2008/002713
readi ng out and decodi ng sai d ,gncoded traci ng data on
the itemso as to obtain corréspondi ng tracing
information._ 46. The method according to any of clains
one 4 0% o 5 PEMBIE PR héledfoodad Liagi ngdgatatisaraePudegnd 2
[ ' j is printed on the item 47. The
man%g%ﬁggfégcg?%ﬁkgf?%égggﬁbf clainms 43 to 46, wherein
the nmethod conprises the further step of creating a

fi re t on the hasis of the production valu pe
33 |y Bl TR ns e Gtttk S| HBGOFt SR LR B rBkr i ther
compf ST RGL BoNst &g S£f idr-epoid eRdoaabl nrd@ingaglita on the

. product type and each item and the at |east one of .
itewy oBuedi 6RCAERE, YrRfd ngdSiRitef | R OE 1nth P uEatfefepnding

id jgat r di dyct,i l;
co Rl e s G GTTaos) o B Hofsrruii Y gate, 2
linstbpsnofftbatkong &¢hé zcaslabfihctyrefr fHentmfddetion.
tracing data onthe item and including an error
nmessage in the file report if a reading error is

44 . detreet et dbeor@if@dtaceakdidly ¢oaafy 9pecef 40, wherein
clains 39 to 48, whereln said itemfurther conprises a

encegeer itaatasediateudng epEREAESdaRR t RBenettRiy and include
datd Ol esi)ogldfilﬂ h€5 ke, s@u'bpl%nt%fa%gﬁrré‘%%%ion date, a

material ~-based security elenent.” 5
linactdenlt nfitatdoy, odndl ai mendlatoud8r dcdaptisingtaosnt ep

of applying a nmaterial -based security el enent on said

item wherein said encoded tracing data is supported

45, by e dudlRyd abcbas@ihgeed | dxyelerends haillte 42 to 44,
nmet hod according to claim50, further conprising a

furthep ePmpLiAéngi EAei AESBaPE: materi al - based security
Géégﬁﬁﬁg out and decoding said encoded tracing data on the

item so as to obtain corresponding tracing information.

46. The method according to any of claims 42 to 45, wherein
the encoded tracing data is included in a data matrix which

is printed on the item.

47. The method according to any of claims 43 to 46, wherein
the method comprises the further step of creating a file
report on the basis of the production volume per product type
and per associated item, and the tracing information, said
file report indicating for each product type and each item,
and the at least one of production date, line identification,
and manufacturer identification, the corresponding production

volume.

48. The method according to claim 47, comprising the steps

of checking the readability of the encoded tracing data on
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52. The nethod according to claim49 or 51, wherein,
in case said material -based security elenent is not
waeiokemsstat ed, a correspondi ng aut henti cati onP&r/IE2008/002713
information is issued. 53. Th§9nethod according to any
of clainms 39 to 52, wherein thé itemis a beverage
contai ner. 54. The nethod according to any of clains
the 3otem, 5andwHarEiYfine af gPtEPY MEgSadsy r B8 p&hes fid cargeport

v 0 - 0 an inprint, and a sleeve on
i %:ﬁ%%ﬁ%ﬁﬁ]%gfgﬁxéﬁiﬁ%éégiﬁ%hwfor controlling a
production of itenms on a production |Iine by neans of
control data .conprised on each of said jtens, said
45. Comio) MEERAS RACRR L. BPamipaber PF 1 ROSBR 1t to 46,
whe1%4St 658 LONPEERI RdrtAceOUBbRE seBi b RATAN £ IihLlNdecurity

the itens on the production |line so as to obtain count
elempiita andndr atdifi t TaEheBt arRERTESERt dat afurEBAEr olStep  of

autﬂ‘gﬂttié)apceirr?gs)l&}.(ﬁ’ rﬁgt‘,:&%i@l— a4t a, ] éﬁ&%ﬂt‘?“”g
unit,- an 1magrng unit operable to acquire a digital
image of said itemon the production |line and transmt

said digital i e ; i mage processi_n ni.t o abl e
50. {o: ThEcaPRENGT GCGR T yE 1 PO (AE | FUGFRG UARC, B0 49
compietLGly a Pr asbpatd er g fey r eceinpebeli fi i sédBdecurity

and identify a product type corresponding to the ,
elengsttecord Sivighdipamt erflersg mssabdolgngiasister¥acieg data is

t,..L ype. ool 1 he. i i.n ' ecei ved
Supéﬁgl aﬁn%ﬁgggggggggf?%fo %%ﬁ% ?%%%??%#e%§§?gﬁgdata,-
and transmt said obtained identified product type

data and identified_ itemdata to the control unit, . .
SL. whérgi MEEIRP cRREPHEIRAI £ &£ hef - o%&f‘fﬁg‘ﬁé {mprising a

step of authenticating said material-based security element.

52. The method according to claim 49 or 51, wherein, in case
said material-based security element is not authenticated, a

corregponding authentication error information is issued.

53. The method according to any of claims 39 to 52, wherein

the item is a beverage container.

54. The method according to any of claims 39 to 52, wherein
the digital image corresponds to any one of an area on a

label, an imprint, and a sleeve on the item.

55. Control system for controlling a production of items on a
production line by means of control data comprised on each of
sald items, said control data including a brand pattern, the
control system comprising:

a counting wunit operable to count the items on the
production line so as to obtain count data and transmit the

obtained count data;
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receive fromthe i mage processing unit the identified

product type data and the identified itemdata,- and
waeleaenmsse from said recei ved count data, prodeCT/IB29¢82002713

identification information and,dtemidentification

i nformati on a production vol une per product type and

per associated,item and store said production_vol une

i i £WEHasEN156 OPSieakRbht £61 L5RERE acosvd ngates from the
coufitahf gricwherein the imaging unit is operable to

acquire a digital imge which is restricted to a

cent ridlagdiren Wihthi roperaphar ot augline of dbheitébmimage of

.B7...The control system according to any of clains 5 .
sa1d /" 3ee, G BESHREER LI Rpet Y robatt Bnipigh algital
image¢l ude encoded tracing data on the itemon the

production line, said encoded tracing data including

dafalBRPE eBPBRBF g0 VB ALdOPBERPILEI 8 product type

datac aipd Eﬂ%ntd:ifdi%%_:ﬂ tamAat &r-38- tggeiﬁ%%g.g@ Lﬁ'y:i:c’é,gr@etect a

according to claimb57, ereln sald enco tracin

bragdt gaftirettrer in n¢hedesedat ve@ odigspeddiimpde®, atnbeadsientify a
ne, of _a production date, a line identification, a a

eroflfEe seBe T SRITIEAT ) 57 5 dREtteq, BroB odiftein, =0
as 86cebdang t@eaeyfaédcb@ba&cEStQEeSQat&urther

conprising: a coding unit operable to include encoded

t+8erhyaatheon toe i1 efR b FRESHYSduEiPdNall d@adeitp as to
obt&0F0dednt L 2¢L8Y; dakhaghrgl udhpg data corresponding to

at | east one of a production date, a line

i deanshicatdagy abhdadngdnuidenturEred dembiduictat type GBta and

saeRErfR LPhn S ELETAr PR kAR A p L L 0 or

| esrand tachudendaba gartespondi-adetOopbrbeast tone of

argéggggtléggm the image processing wunit the identified
broduct type data and the identified item data; and

determine from said received count data, product type
identificaﬁion information and item identification information

a production volume per product type and per associated item,

and store said production volume in a database.

56. The control system according to claim 55, wherein the
imaging unit is operable to acquire a digital image which is
restricted to a control area within an apparent outline of the

item.

57. The control system according to any of claims 55 or 56,
further comprising:

a coding unit operable to include encoded tracing data on
the item on the production 1line, said encoded tracing data
including data corresponding to said identified product type

data and identified item data.
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date, a line identification, and a manufacturer
identification. 61. The control system according to
wW@ro09018583 ai ns 57 to 60, further conprising: aPGCEDR20EE/002713
reader operable to read out a decode sai d encoded
tracing data included on said itemso as to obtain
correspondi ng tracing information, and transmt the

58. optlAiehetrR4e nﬁyﬁﬁﬁﬁrmﬁQQﬁﬁ%Qgth@ Edtiiol > (inj Wheggrdn said
r i L.ng | ej t st
ere R e i Ry S5 85098, SrkRpRERT RS’ R TERIERALY o ot
leasftheonentifola systdnetabonr dabhg,t @ amnefidénthEigdtion, and a
lg% ghereiqjt e. coding unit is operable to print a
manyf SRS | 395 et Udf Hyt e encoded tracing data on the
item 63. The control system according to any of
clainms 58 to_62, whereinthe_control unit is operable
59. t o TBRe B X |15V S raCcePr ¢RI bESi £70F e HBBcPPORT 56!
Furtipd MNEoReE Paduct type and per associated item and
the tracing information stored in the database, said
fd | eod&pyr tini hdiopatabd ef dro eautlpiodentodgpetangiogchiata on

associated ite and the at .| east one of production,
the GIE8S' [0 e (PRe TS ARt TOn. MM mefitf doAcgied  txading data
incl @i f 86841 @RrrekpoeerirRs PN dhBg 1RESEUGHONOF OkUBroduction

64. The control system according to clainms 63, wherein
datehe céntroliffit ildegperifaliF checRhe r@adafiaitipcturer
ideﬁﬁiff@éé&%ﬂged tracing data by the second reader, and,

IT areading error is detected, to issue an error

nmessage and include it in the file report. 65. The

copitrol system according to.an f clains.55 t0 64
60 wnahg; \FoTERT T (B T t REPOEGY 1 S8 Honater T ML BREY ©F 56

whe 1SS ehi:ctle@MBitac il R& aC0AtE OlocayiQBC OFRS It9RS item and
aut henti cati ng neans i
include data corresponding to at least one of a production

date, a line identification, and a manufacturexr
identification.
61. The control system according to any of claims 57 to 60,

further comprising:

a second reader operable to read out and decode said
encoded tracing data included on said item so as to obtain
corresponding tracing information, and transmit the obtained
tracing information to the control unit,

the control unit being operable to receive the transmitted

tracing information and store it in the database.

62. The control system according to any of claims 57 to 61,
wherein the coding unit is operable to print a data matrix

including the encoded tracing data on the item.

63. The control system according to any of claims 58 to 62,

wherein
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operable to detect and authenticate said materia

-based security elenent, and transmt a correspondi ng
wa@eiobemssati on result information to the contPOI/IB208002713

66. The control system accordiyng to any of clains 57

to 65, conprising neans operable to apply a nmateri al

- based security elepent on said item said encoded

tthei AgNGEP BEHHy LRppBrredlsy Qi 8 RALE %l [biRedeport on
thei%ﬁ%&bt%ﬁﬁl@H@E?Fo@acﬁzwﬁ‘%%Eﬁﬁé YS! PAREY diPFet @nd per

alm 66, furt conpri sing authenticating nmeans .
assopetadd e ittemiet 8ol itk atirbentniocatefguhat hemerdtdred in the

--based ' I d ' di
g e e e g e

and . e88h EReORiteal Sysi enuagcend g t Degtai BRe6OrpHyduction
wherein, in case said authentication result . X
datg nf drigt i delemidifdaPédorhat #RE JtRehtFEaFfhg HsHsification,

the [ @bAdel onduhheptbaae15R1 fomher 2 - based security

ment e control unit 1s operable to issue an
aut hentication error nessage and store it in the

os. SRR GnBon RO Lol 0, O B2 e e

conteedt aiyieit 4@ Jdperapnér oto SyHieR acery diregdb®iadyyof of the
clains 55 to 69, wherein the digital imge corresponds

encq@eAnyTBRENGT GRFRrA BRCaSFAREN, HRPIWDri MY and & reading
erréfefgedQEeEE@stEB]ig%ueuéﬁ %&z%&enggﬂﬁﬁg%aﬁ%ftfHElude it in

according to any of clains 20 to 38 an to 70 for

the det ke nt@pogta production volune of itens on a
production line. 72. Use of the control system
according to claim71, wherein the control unit is
65. f urhkercaperdbl eyéterrabhegbatieng tax aAfpust claims 55 to 64,

corresponding to a determ ned production vol une.
wherein said item further comprises a material-based security
element, and the control system comprises authenticating means
operable to detect and authenticate said material-based
security element, and transmit a corresponding authentication

result information to the control unit.

66. The control system according to any of claims 57 to 65,
comprising means operable to apply a material-based security
element on said ditem, said encoded tracing data being

supported by said material-based security element.

67. The control system according to claim 66, further
comprising authenticating means operable to detect and
authenticate said material-based security element, and
transmit a corresponding authentication result information to

the control unit.

68. The control system according to claims 65 or 67, wherein,

in case said authentication result information indicates that
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the authenticating means failed to authenticate said material-
based security element, the control unit is operable to issue

an authentication error message and store it in the database.

69. The control system according to any of claims 55 to 68,

wherein the item is a beverage container.

70. The control system according to any of claims 55 to 69,
wherein the digital image corresponds to any one of an area on

a label, an imprint, and a sleeve on the item.

71. Use of the control system according to any of claims 20
to 38 and 55 to 70 for determining a production wvolume of

items on a production line.

72. Use of the control system according to claim 71, wherein
the control unit is further operable to calculate a tax amount

corresponding to a determined production volume.



