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BEVERAGE CUAPSULE, BEVERAGE PREPARATION 8YSTEM AND METHOD
FOR IDENTIFYING A BEVERAGE CAPSULE

Deseription

The present invention relates to a drinks (beverage) capsule for creating a deink
{heverage) from a drinks ingrediont contained in the capsule. In particular, it relates 1o a drinks
capsule which comprises 4 code, said code able to contain information on the drinks ingredient
contained in the capsule or on other characteristios of the capsule, and being able to be decoded
by a brewing machine, The invention moseover relates to a drinks (heverage) preparation system
comprising a drinks capsule and a brewing wachine, and o a method for identifying a drinks
capsule in a brewing machive,

Specifically, the present invention relates to a capsule for drinks preparation in a brewing
nutchine, smd capsule comprisiﬁg a cs;psuie baak.e:r filled with a drinks ingredient and havin'g an
a5 a whole is thereby px‘*::;f’erabiy‘ gsmnﬁaily cubm, Le. the lateral wzﬁ}s of thca capsuie Wh}{:.h
connect the base and the cover have essentially the same square shape as the base aud the cover,
The lateral edge length however van alse be larger or smaller, so that an essentially cuboid
capsule they arises.

Capsules of this type sre koown from EP 2419352 Al WO 2015/096989, WO
2105096990, WO 201 1/089048 and WO 201 53/096991, which are referred to here.

Tdividual portion capsules for preparing drinks, i partictdar hot drinks (beverages) such
ay cofles, tea, chocolate drinks or milks drinks are enjoying increasing popularity. Such drinks
capsules typically comprise an extraction material, such as voasted or ground coffee or tea for
example, or one or more sohuble drinks ingredients such as instamt coffee, milk powder or cocoa
powder. Apart from these known ingredients, the term "extraction material” within the scope of
the present invention i alse to include a cleaning agent which can be utilised for cleaning &
brewing machune,

It 1s already known o provide drinks capsules with a code which can be read out by the
brewing muachine and which for example contains information on the capsule type, on the drinks
ingredient or on the optimal brewing parameters for the capsule concerned. Capsules on which a
bar code is deposited on 4 cover membrane, amongst others are known for example from EP
J168073, and capsules on which a QR-code is printed, likewise on a cover membrane, are
known from WO 201 1/089048A 1 for example. Also according to WO 02/078498A1, a miachine-
readable identifier is attached onto & cover membrane, whersin the cover and the code are
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designed in a rotationally syrametrical naoner, In BEP 274320641, whore capsules with a
deflecting means for the fluid flow within the capsule are described, amongst other things
capsules with a code which is deposited on the actuad capsule body, on a side wall, are alse
showit, US 2013/0142918A1 also relates to 2 coffee capsule system, in which the capsules
comprise & machinereadable label

It is indeed relatively simple to deposit a code on a cover memnbrane which i to say on &
capsule cover. The covers are often printed in any case and can be provided with a code with
cnly litde additionally effort. However, the reading-out of the code on the cover s diffieult,
particularly given a horizontal arrangement of the capsule in a brewing machine, with which the
waler is mostly introduced through the capsule base, and the brewed produst exits theough the
cover membrane which is (o say through the cover and is led into the cup. A delection unit which
ts provided in the brewing chamber at the side of the capsule cover is thorefore always exposed
to a contamination by way of drinks residues, splashes, ete. Moreover, one typically wishes to
keep the path between the exit of the drink out of the capsule and the cup as short as possible,
and for this reason it is quite a challenge © be able to accommodate the detection unit at all. The
solutions which are described in EP 2168073 and in WO 201 1/089048A1 are therefore not
suitable for capsules which are hrewed in so-called horizontal brewing machines, ie. in a
horizontal aliginent,

Further disadvantages of the state of the art He in the applied codes themselves.
The guaatity and type of information which can be coded into a bar code is very Himited.

QR-codes and similar, known 3-D codes, although being able to contain and code very
miuch more nformation, however due fo their structure are only sultable for the application on
drinks capsules to a limited extent, i these are © be wad owt in brewing machines. A common
prablem on reading owt a code provided o a capsule in g brewing nmyachine, are specifically the
confaminations which atise due to splashing of drinks, lime deposits and the like, and such
contantination can pocur o the read-out optics, as well as on the capsule Hself, depending on the

mouting of the capsuldes,

Common, optical 2-D codes comprize all so~called finder patterns, whose suceessfiul
recognition 15 absolutely necessary in srder © be able to read owt the code. I a local
contantination is now located right in the region of the finder pattern, then the complete code
becomes dnreadable. This then leads to an ereor notice, depending on the programming of the
machine, and this demtands a removal of the non-readable capsule. I such a problem camnot be
overcome by way of cleaning the readsout opties or the capsule, then the capsule ~ which per se

is consumable - must possibly even be thrown away, which is of course not acceptable from the



customer’s point of view. The demands upon the optics of the camera and on the computation
capability of the processor of the detection unil tn 2 brewing machine are difficult to mest with
an aceeptable effort with regard to cost and space, in the case of the knovn 2-D codes.

It is therefore an object of the present invention, to provide a capsule of the initially
mentioned type which is provided with a code, said code being able to store 8 sufficient quaniity
of information and being able to be read out in the brewing machine in a rapid masner and with
an extremely high success rate. It s forther an object of the inventicn, to provide a system of
such a capsale and of a brewing machine, as well as a method for the identification of such a
capsude, which overcome the mentioned disadvantages.

This objeet is achieved by a vapsule for drinks preparation, which is defined in the patent
claims, by a system for preparing a drink from such a capsule as well as by a method for
wentifying such acapsule in a brewing machine,

According Yo the invention, at least one fisst optically readable code, which is for
example visually and directly recognisable in the visible region snddor for example in the
infrared region or possibly ultraeviolet region by way of suitable aids (camers with 2 sensor
sensitivity in the infrared region or the like), is formed on the base of the capsule beaker ot
clements, A second optically readable code is further provided on the base of the capsule beaker.
This alse comprises a two-dimensiopal arangement of several sccond code elements, The
second code elements, thus the second code les radially outside the first code with respect to a
mididle point of the fizst code. The first code is preferably located in the centre of the base of the
capsule beaker,

The first and the second code thereby represent different code levels. The code which is
depustted on the capsule base in particular can be designed i a twosstaged or multi-staged
manner, wherein the first code defines a first code sfage or a first code level, and wherein the

second code defivesa second code stage or a second code Tevel.

Typically, the middle point of the two-dimensional first code coincides with the middle
point of the base of capsale beaker. The firet code typivally comprises a square or rectangular
contour with side edges which run parallel to the side edges of the base of the capsule beaker. A
rofated alignment of the first code relative fo the geometry of the base of the capsule beaker
however is also conceivable as an alternative. A differentiation of the codes is already possible
alone by way of the position of these, due to the fact that the seeond code les outside the Girst
code. The first and second code can morwover be spatially separated from one anotber, It is

conceivable for a code-free zone to extend on the base of the capsule beaker, between the first



ad the second code, The first and the second code are located at different distances to the
middle point of the first code and/or to the middle point of the hase of the capsule beaker due to
the fact that the second code elements or the second code which is formed by these Hedies
radialty outside the first code which is o say radially outside all first code elements,

In particular, one envisages the capsule beaker with its base being able to be arvanged in
the brewing machine in totsl in fouwr different oriemtations or slipnments. The different
which runs through the base and which typically extends perpendicularly to the plane of the base
as well as perpendizularly to the plane of the capsule cover,

Attaching the code on the hase of the capsule, and nnt on a cover, or, ag described in the
state of the art cited above, on a cover membrane, has varipus advantages. The capsule cover is
theretore available for a decorative print, for information which can be read by the user, ar the
like, and the fashioning of the cover is not cormpromised by an additional code. However,
supplementarily or alternatively to o printing of the capsole cover, one also does not rule out the
base of the capsule beaker comprising further visually recogrisable elements additionally to the
code, for example decorative elements, an identifier or other information in o suitahle form and
which can be read out. In particulay, the code can also be suitably integrated for example into a

decorative slement.

Muorgover, dug to the incorporation of the code on the hase, a detection wnlt in a
horizontal brewing machise can be arranged ahead of the brewing chawber, L.e. upstream of the
brewing chamber, where there is less danger of contamination dug to the splashing of drinks or
the like and the installation space is less critical.

A detoction unit with a camera 5 provided on the past of the brewing machine, Bor
optically reading vut or visually recognising the code on the base of the capsule beaker, The
optical axis of the camera system advandageously coincides with the middle point of the first
code when the capsule is lovated within the browing machine tn a read position, In this way and
manner, the fisst code can be imaged in the ploture middle of a pieture recorded by the detection
unit, The second code is then located radially eutside the picture middle, roughly v an edge

region of 8 recorded code pleture.

The detection unit, iy particular s camera as well a8 ity ploture recording sensor are
advantageousty  designed  paticularly  inexpensively  and accondingly with g reduced
performance. Inasmuch as this is concerned, 1t is conceivable for the radially outwardly lying
seeond code to be able to be recorded which is to say able to be read or detected with 8 reduced

plotare quality compared © the radially nwardly lving fivst code. Different code information can



be stored in or on the base of the capsule beaker on account of the radially distanced positioning
particolar, the second code can be designed ax an optional code which can only be recognised
and processed by contain brewing machines,

According to a further embodiment, the second code completely surrounds the first cods
i the peripheral direction. The second code or its code elements for example can extend
annularly around the outer edges of the first code. Thershy, i is moreover conceivable for the
first code and the second code as a whole 1o have a square or rectangular stracture or outer
geometry. The fist code can herehy lie completely within the second code. Here however, an

overlapping-free arrangement of the firs and second codes or of the first and second eodos

eloments is envisaged. The first code is Tocated within g continuous surface. The second code can
also lie within a continuous and uninterrupted surface extending owtside the first code,

The complete enclosues of the first code by the second code is advantageous for the in
total four possible alignments of the code within the brewing machine. If for whatever reason the
optical axis of the detection unit should not coincide exactly with the middle point of the firsi
code, then approximately identical or similar images would however result on the detection unit
ineach of the our different possible alipnments of the code.

It is further concetvable for a peomsetric middle point of the first code 1o colneide with a
geometric middle point of the second vode, Moreovey, the middle points of the codes can also
cotneide with the geometric middle point of the base of the capsule beaker which is to say
essentially to le in 8 manner covering this,

According to a further embodiment, the fivst code slements and the second code elements
are essentially identical. The codes can be differentiated selely by way of their position, for
instance with respect to the middle point of the first code or with respect to o relative positioning

1o the edge of the base.

The use of identical first and second code elements is advamtageons for the attachment of
the code as well as for the picture evaluation which is armanged subsequently to the defection
unit. The picture svalnation merely needs to recognise and identify @ single patiern which is
characteristic of the st and second code clements, for recognising and reading out the code.
With regard to bardware and software technology, this permits the use of particularly
mexpensive, rabust and durable hardware components. The recognition and use of 1 single code
element for the first and the second code is morcover advantageous for reliable, rapid and ervor-

free software recognition of code elements.



The arrangement of the first and of the second code in g manner spatially separated from
one ancther permits a selective reading-out of the first and second codes. The spatially separated
arrangement of different codes which is graduated radially sutwards can moreover be used for
different brewing machings. The second code can be used or ignored, depending on the design of
the brewing machine. Optional additional information concerning the capsule and s extraction
material can be remslered accessible for example via the second code ondy to a cenain type or
design varignt of brewing machines. This can encowrage the end-consumer to purchase such
muachines,

In contrast, it can be sufficient to only read out the first code, for particalarly nexpensive
brewing machines. Inasmuch as this is concerned, such machines can also be provided with an

decade the finst cods located in the central region of the base of the capsule beaker,

According to a forther ombodiment, at least one of the first and second code each
comprises & number of esseptially identical and essentially identically aligned code elements. In
particular, the first code can consist of a nuntber of cssentially identival and cssentially
identically aligned code elements. The same is also conceivable for the second code. The second
code, considersd per se, can also vonsiat of & number of essentially identical and gaxentially
wlentically alipned second code elements.

As an altemative 1o the design of the first and/or second code with identical and
wenticatly aligoed code elements, one can also envisage the code elements within 2 code not
being identical, by way of them systematically or nonesystematioally differing from one another
o g characteristic. What is mevely roquired is that they are recognisable as code elements, for
example by way of them having at least one certain predefined characteristicos Guintmum area,
basic shape and alignment, ote.). Morsover, the code eloments of the first code and the code
elements of the second code systematically differ from oue snother with respect © at least one
characteristic, for example by way of an alignment as described hereinafter, but also by way of'a
basic shape (L-shaped versus Coshaped or civeulsr, ete), a colouring, ete.

The fiest and second code eloments can be essentially identicsl, so that one and the same
picture recognition software or picture cvaluation software can be used for the visual recognition
of first and second codes,

According to a further embodiment however, one envisages the first code elements being
aligned differently compared to the second code slements, Thereby, in particular one envisages
all first code elements being desipned in an cssentially identical manner and being aligned

.

essentially identically. The second vode elements are also advantageously designed essentially



identically as well as aligned essentially identically. The alipnment of all first code elements
however van differ from the alignment of the second code elements. The fiest and second code
clements can be differentiated from one another solely by way of their alignment in this way and
manper. The first and the second code can be divectly recoguised in the recorded pictre of the
base of the capsule beaker in this manner, and be evahated separately.

Acvording to a further de:vek};}mem. one ﬁ.}ﬁher envisages the fiest code and the second
code onprising irﬁ’cmnaiim wi.fh ,ri:g&i‘d to ’ihﬁz bx‘e\&'ing pmctedm‘e, For example, the first code
comprises a brewing program number as well as an unmmbiguous characterisation of the capsule
or of its extraction material contained therein. Mareover, it is concelvable for the fixst code to
also directly contain the information which of relevance o the brewing procedure, such ag
various twewing parameters such as for example g water quantity, g water temperatare, a water
pressureg, & brewing tme o 8 presinfusion time. The second code can comprise further additional
information on the capsule or on the extrastion materfal, The second code for example comptises
such information as a best-befure date, s manufactoring or production location as well us a batch
nomber,

The second code has a Targer outer chrowmtorence than the first code due to the Tact that
the second code lies radially outside the fisst code and comprises a continuens code surface, It
can be necessary for the brewing machine or its detection unit to be provided with a larger
picture sensor for the eorrect reading 0w and recognition of the second code. This machine or
detection uni f@r a:»:ample. can be {iﬁzsigm:d either exsius-i‘x-’x;:lv mﬂy fmf reading out the first cade

‘:ha bmwmg .t"na?c-mrm.

According o a tirther smbodiment, at least one of the first and second code has a
rectangalar or sguare outer comtour. In particular, it 18 coneeivable for both, the fivst and the

second code to each have a square or rectangular outer contour.

{One can moreover envisage the outer edges of at least one of the first and second code
exiending essentially paralisl to the outer edges of the base of the capsule beaker. Moreover, ong
can envisage lne seetions of first or second code eloments running paratlel to the outer sdges of
the code and/or paratlel to the outer edges of the base of the vapsule beaker. This contributes to a
particularly clear imaging of the code clements at the pixel level of the detection unit.

Acpording toa further embodiment, one envisages the first code elements of at least one
{ the fisst or secomd code comprising information, from which one of several possible
aiignmerrts of the code or both codes in the plane of the base can be unambiguonsly detived. The



code elements themselves typleally bave & two-dimensional design and have such a geometric
contour which permits the alignment or orientation of the code elerents in the plane of the base
1o be determined. The alignment of individual code elements hereby correlates to the alignment
of the code formed by the sode clements in cach case. One of several possible alignments of the
eode can be determined i a reliable and unambipuous maner on the basis of a determining of
the orientation of an arbitrary code element, due to the fact that preferably each code element has
adefined alignnent © the alipnment of the code. The information concerning the orientation of
the code in particular can be contained in cach cade element, so that it is at least the alignment of
the code which can be recognised without Rurther ado, independently of the actual reading-out

and decoding of the code.

The capeule of the knowar type can be tnserted or introduced into the brewing machine in
four different positions due to Hs symmetry and s square cross section. There are thersfore four
origntations for the capsule, each rotated by 90°, and thus alse for the code which is present on
the base of the capsule. One of several possible orientations of the code can be nnambigucusly
detenmined already by way of the recognition and identification of a single and arhitrary cade
element, due to the fact that the individual code clements carey information concerning the
arientation of the code. The orentation of the code can therefore by determined in a robust
manner via a majority decision on the basis of all determined orientations of code elements. If
the arvangement of the code elements is selested in & manner such that they are lacated on an
magioed grid structure forming the basis of the vode, then the grid parameters can moreover be
reconstructed by means of an arbitrary selection of code elerents. The use of so-called finder
patterns for a 2D code thus not only bevomes superfluous, but moreaver all the disadvantages
which are described above and which wise from a dirtied {contaminated) finder pattern are
atvantageously avoided.

The use of finder patterns can be completely done gway with due to the fact that the code
elements provide coded information by way of their shape, their alignment in the plane and their
surfaced distribution Iy the plane. The robustness of the code, particularly with regard to Tocal

contamdnation can be improved inasmuch as this is concerned,

With regard to the code clements, it is particolarly the case that they da not have or define
a rotationally synametrical geometric structure, but rather an unambiguous, i each vase imagined
pointer structurs which is unambiguous, af least for the several possible aligiments of the code in

the brewing machine, Le, for different alignments in the plane of the base,

The information for the code orientation and which iy required for a decoding and
reading-out of the code can be decoupled from the decoding of the code and be determined

~

independently of this, due to the coupling of the code alignment with the alignment of its



individual code elements, which is envisaged here. This can have an advantageous effect on the
realisation of a8 Jow and as ingxpensive as possible technical demands on the optical detection

unitaad on a subsequontly comnected pichus evaluation.

The determining of one of several possible alignments of the code relative 1o a detection
unit of the brewing maching can be effecied on the basis of at least one code elements and its
alignment in the plane of the base or its alignment in a pictwe plane of a detection unit, The
determining of the aligrement of the code is thuy wndependent of the arrangement of severad code

elements relative 1o one another,

In particalar, the alignment of the code in the plane of the base 15 vontained in each code
element, so that the information concerning the alignment and orientation of the capsule relative
to the detection unit of the brewing machine is redundantly contained in the code. This alse
applies to the grid parameters forming the basis of the code. These are also redundantly coded
over the complete surface.

According to a further embodiment, the code clements at least of one of the first and
second code comprise at leas two straight Hne sections which are adjacent {o one another &t &
defined angle. Straight-lined line sections of the vode elements can he detected in the detection
uott i a particulardy precise and simple manner. The detection unit in particalar has a two-
dimensional, regular srrangerent of optical or Hght-sensitive senscrs which are typically to be
indicated as detector pixels.

Line sections of the vode clements which run in a straight line can be immged in
accordance with the geometrical arrangerent of adjacent detestor pixels of the detection unil in
this way and manner, In this way snd mianner, oven with a low number of detector pixels,
consequently by way of a detection unit having only 2 comparatively low resolution, it 1s ot least
the alignment of the Hne seetions of the code elaments which can be precisely detected for the
purpose of determining their alignment, but the position of individual code elements within the

213 code can also be precisely detected.

According to a finther development of this, one further covisages at least one Hne section
of the first code cloments ruming essentially parallel to the outer edges of the essentially
designed in a manner in which they are optically or visually recognisable on the base of the
capsule beaker. Moreover, # 15 congeivable for individual, outer-lying code elements o quast
virtually mark the onter edges of the rectangular or square code solely by way of their edge
position. The parallel aligrunent at least of & line section to the outer edges of the code leads to a

clearly recognisable code structure, In particalar, possible, shight deviations fromy the several
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possible alignments of the code or capsule which are defined by the breswing machine and which
lie within a certain tolerance region can be recognised by way of visually or optically

evaluation.

A parallel aligmment of line sections or of code slements relative to the edge of the code
1s not absclutely necessary for the recognition of the code structure. The code structure can also
be contained exclusively In the position of the vode slements. Arbitrary, orientatable code

elements which can alse be different in shape and size can be used,

Ascording to a further embodiment, at least one ling section of the first code elements or
second code elentents runs essentially parallel 1o the ouler edpes of the square base, Therchy, in
particular one envisages the outer edges of the code also running paraliel to the outer edges of the
square base. One can moreover suvisage the possible alipnments of the code i the plane of the
hase and/or the typically four conceivable alignments of the vapsule in the brewing machine
coineiding with vertically or horizontally running outer edges of the sguare base, which s to say
hotlzontally or vertically ranning outer edges of the rectangular or square code. The detection
unit and the pieture evalnation which is integrated into this or subsequenily connected o this,
nasmuch as this is concerned can be provided with one or two preferential directions {x, ¥)
which run paralle] o the outer edges of the square base or parallel which is to say the cuter edges
of the rectangular or square code provided oo the base.

Muoreover, it 15 concetvable for at loast the first code clements to consist exchusively of

line sections which all v parallel to the omter edges of the code.

Acconding 1o a further embodiment, the code elements, tvpically all code elements of the
first and second code are lasered onto the base of the capsule beaker or lasered o the base, The
deposition of the code elements, consequently of the complete code onto the outer side of the
base or into the material of the base s effected by way of laser radiation. Hereby, in particular
one can envisage the material of the base undergoing a colour change or texture change when
being subjected to laser radintion at o certain defined wavelength region, so that the code
clements which are fornmed by way of this can be visually represented tn a particudarly high-
contrast manner. Thereby, it does not necessarily need to be the case of a colour change which is
visible to the human eye. Tt is also concelvable for a chanpe in the reflection characteristics
and/or absorption characteristics concerning IR or UV radistion to be achieved by the laser, so
that a code which cannof be recognised by the naked eye, but by a detection unit using IR-light
or UV light arises, It is further concetvable for the code elements o be realised as laser engraving
arr or in the base of the capsule beaker. For this reason, no printing methods or an attachment of
print dyes which such a method entails are necessary for the attachment of the cade elements and
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o the code, on the base of the capsule beaker, The lasering of the code elements onto o into the
base of the capsule beaker effects o particularly durable and robust coding of the capsule beaker

arseh thus of the complete capsule.

code comprising 30 to 400 individoal code elements and preferably 70 to 100 individual code
elements, wherein these code glements are arranged two-dimensionally and spatially distributed
ot the base of the capsule beaker, The individual code elenents in pacticular are arranged 1o one
another without any overlgpping. Inasmuch as this is concerned, they are provided onthe base of
the capsule beaker n manner distanced t6 ong another, Infotal 100 to 800 bits of information can
be integrated Into the base of the capsule beaker by way of the mentioned number of code
clements, Hersby, i particndar, one envisages g code element having an informaticon content of 2
bits in each vase. In particular, the infonmation content of each and every code eloment iy

contained in the spatial position of the code clement inthe plane of the base.

Agvording to a futher embadiment, one morcover envisages at least one of the first code
and of the second code belng subdivided o a regular imagined arangement of code Helds
which are grouped together at least in pairy into code groaps. Therehy, within g code group, only
2 single code fiekd is provided with a code clement, whereas the remaiing code fields of a vode
groap remain free. 1 for exarmple a code group consist of fowr code fields which are adjacent to
ane ancther, then four possible spaces are available for the code slewent. Such @ code element
cant thus represent numbers from 1 o 4, consequently an information content of 2 bits. A code
group in particeular can comprise ¢ two-dimensional amranpoment of several code fields which are
adjacent 1o one another. It 15 concelvable Bor example for a code group 1o consist of fowr code
flelds arranged in g sqnare. However, other twosdimensional constellations, such gs for example
a rectangular code group which for exanple consists of two horizontal rows cach with three code

fields are alse conceivable.

Accerding (o a further embodiment of this, the locad position of a code clement within the
cade group comprises mfbrmation. The total information content of a code group is divectly
dependent on the number of code slements belonging o the code group. If the code group
comprises four tudividual vode ficlds for exangde, then sach code field per definition can

~

represent a single plece of informution, for example @ number “0, 1, 2, 3 .7 It is that code feld

single code field of a code group.

The regular subidivision of the code into code ficlds and the occupancy of a code group
formed from code fields, v each case by only a single code clement lead to the respetive cade,

with regard to the subdivision into code groups, having a hamogeneous density of code elements



over the surface of the code. Inasmuch this s congerned, the presence of a homogencous
tnformation density can represent g plausibility or test criterion gheady on the picture level of the
code, by way of which eriterion rewd ervors are vevognised, said evvors e being able to be
caused by way of continination and can erroncously be interpreted by the detection unit and/or a
subsequently connected control as code slements, The position of individual or several code
clements amongst one another can also epresent & est criteddon or plausibility oriterion in the

same way and mannet,

According to a further embodiment, several code groups and/or code fields are brought
together info a code wond. The number of code groups and code ficlds in a code word can be
sefected i an arbitrary manner. Typically, each code werd has an identical nuniber of code
cloments or an ilentical nomber of code groups. For the division inte code words, one can
anvisage each code word consisting of an integer number of code groups. Moreover, it is
coneeivable for a code word to comprise for example one or more code groups as well as
mdividual code fields. In particular, a code word can have an odd muliiple of code fields.

In particular, several plausibility andfor guality tests can be aplemented on different
code levels. It i conceivable for a fivst test W be effecied with repard to a defined geomatrie
shape of individual code clements. If for example a code element having a peometrie dmeture
differing from a predelined, for example L-shaped geometry is read out, then already this can led
o & refection or & correct recognition of the cade.

The implenentation of a further test eviterion or gualily eriterion is also possible on a
finther, for example second code level, For example here, on the picture level, one can directly
exgnine whether an envisaged pumber of code elements is Tocated within a predefined surfuce
segrent of the plane. Thus eg an integrity test can be carried out at the level of sach or
individuad code groups or code fields. B, one gan examine whether a code group comprises
precisely one code clement iy each case, The test critetion is not fudfilled if several or less than
one code element s present per sode group. To the same extent, this can then serve for the
correet recognition of the code or one which is to be carrected.

Finally, it is also conceivable o also carry out a plausibility tost on the level of individual
or several code words, Thus in particular individngl test bits contained in code words can be
selectively read and evaluated for the plausibility contral. A complete decoding of the code & not

necessary tor all plausibility or quality tests which have been descnibed above.

Basically, only a certain share of eode fields, code groups or code words nesds to be ghie
to be read for a decoding, The plausibility tests and quality assessiments of code elements, code

tields, code groups and code words can then be used in order to make a good selection, and the



13

reliability of the available information can be included in the decodding process when decoding,
In particalar, all decoding possibilities resulting in a ghven situation can be compared to one
another. A decision voncerning the coded conternt can then be made with a certain probabilily or

trustworthiness by way of the guality assossment of the respoctively determined decoding

posstbilities,

Morsover, the guality of the code, 1.e. its recognisability can be determined several times
and thus to 8 quite reliable extent, due 1o the possibility of a code festing or quality determining
o the level of the code olements, on the level of the code fields or code groups anddor on the
level of the code words. In particular, the quality of the code recopnition can be gssessed on cach

af those levels

Independently of this, it is generally concelvable for an assessment of the guality of
recorded codes on the picture level 0 be included in the computation of a grid as well as in the

computation of one or more grid constants forming the basis of the code.

Thus for the code recognition, in particular one can envisage & grid or g gnd constant of
the code being determmned by approximation, in pasticular by way of so-called fttirg, 11 order to
carry out @ scaling of the recorded code masmuch as this is concerned. The quality of the code

which is determined on the picture fevel can also be used for this scaling, but slso for the

positioning of a ¢

&

rid. The decoding of the code itsell can be effected or simplified by way of the
quality recognition, too. Since the code is contained redundantly and several times, for example
in each code word, then on the basis of 8 quality determining of all code words, it 13 those words
which amongst all code words have the highest guality ar highest assessment which are selected
for decoding the code. Decoding errors can be minimised to a high degree in this way and
mamner.

Should the decoding on the basis of those words with the highest quality assessment not
be possible or not provide a plausible result, one then envisages changlog the grid constant
andfor the grid position and carrying out the assessment and decoding aftesh,

According to a further aspect, the invention moreover relates fo a system for preparing a
drink from a previcusly described capsule. The system comprises a browing maching with a
brewing chamber for receiving a capsule of the above mentioned type, said capsule having au
essentially square base, for the purpose of preparing a brewed drink, g well as with an optical
detection unit for reading out a code from the base of the capsule beaker whilst the capsule i
Iocated in a read position above the brewing chamber. Thersby, the detection unit i designed
such that it recognises the fvst cade eloments of the first code independently of the second code

clements of the second code and decodes and/or evaluates these independently of one anather,



14

wherein the second code elements lie radially outside the fivst code with respect to a middls point
of the first code. At lesst one corresponding capsule with a sqnare base carrying the code also
belongs 1o the system, wherein the code comprises the first and second code elements which are
recognised by the detection wnit,

Acoording to a further aspect, the invention moreover relates to a method for identifying
a capsule with a capaude beaker which has an essentially square base and with a code with a two-
dimensional armngement of several code elements on the base, in a brewing machine for

preparing a drink. The method hereby comprises the following steps:

~  transferting the capsule inserted into the brewing muachine by the user, into a read
position,

= recognising frst code elements ofa first code and recopnising second code lements of a
second code, wherein the second code elements lie radially outside the first code with
respectto @ middle point of the Gt code,

- separately decoding first and seeond codes for the identification of the capsule type on

the basis of information contained in at least one of the first and second code,

Ditferent information can be recognised directly on the picture level by way of different
codey, and be read ont and decoded i a separate wmanner and in accordance with the
requirerents, T this way and maner. Such g gradusted coding of the capsule is suitable and

indeed envisaped in particular for different types of brewing machines.

It is generally the case thet all features and advantages which are deseribed in the context
of the capsule apply 1o the same extent to the system and to the method described here, and vice-
VErsa.

The terny essentially identical or essentially identically aligned code elements, which is
demanded in erbodinents of the invention, {s to express the fhet that within the scope of the
resolation securacy of the detection wnit aad the subsequently connected picture svaluation the
cade elements are pravided on the capsule base in & respectively identical and identically aligned
manner. The detection unit and subsequently connected picture evatuation can provide a certain
error tolerance, so that even slight, but also larger deviations from a defined geometry, position
andéor defined alignment of the code elements can still be reliably detectad.

Geometric deviations of the code clements with regaed to thedr lengitudinal or transverse
extension of up to 10% or up 1o 20%, up to 30% or even up 1o 40% should hereby still fall within
the folerance reglon of the detection unit and thus still be valid s being essentially identical. In
contrast, line or stripe thicknesses can differ from a predefined thickness by up to 200%. With



regard to the alignmens, deviations of $%, up to 20%, 30 ar even 35% can be tolerated which is

to say can be compensated by the detection unit and the subsequently connected picture

evaluation

Embodiment examples of the invention are hereinafler described by way of figures, In

the figares, the same reference numerals indicate the same or analogous elements. There are

shewn 3y

Fig. 6

Fig. 7

a perspective view of a capsule for drinks preparation,
a tateral view of the capsule sccording Fig. 1.

a suhematic representation of a brewing machine which is designed for receiving

a capsule,
a schematic and simplified represeniation of a detection anit which is provided in
the machine and is for visually delecting the code on the hase of the capsule

beaker,

a schematic representation of a first code which is provided on the base of the
capsule beaker,

a simplified and schemalic representation of a repular subdivision of the first code

o individual code fields, code groups and eode words,
the different positions of a code element 1o different code ficlds of a code group,

a simplified schematic representation of & base of the capsule beaker with a first
and with a second code and

s schematic represemation of two different code elements.

Detailed description

The capsule 10 which is represented in Fig. T and 2 comprises g pot-like capsule beaker

H with a square capsule base 12, The capsule beaker 11 is away from the base 12 closed with a

apsule cover 16 extending over the complate cross section of the capsule beaker 1 The capsule

cover 16 and the side walls 14 of the capsule beaker 11 form mn ontwardly projecting Hange
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section 18 The peripheral flange section 18 apat from s closure funciion, serves for
mechanically coding the capsule. A receiver 21 which is provided on a brewing machine 20 and
is typieally in the form of an insertion of recelving shafl, can have g geometry corresponding 1o
the outér cottour of the capsule 10 which is represented in & Iateral view in Fig 2, so that the
capsule can by Introduced nto the receiver of the brewing machine 20, compellingly iy an
prisntation or aligoment, in which the base 12 of the capsule beaker faces a detection unit 24,

Given a correct posttioning of the capsule 10 in g read position L within the brewing
machine 20, there are still four different possible ovlentations of the capsule 10 and of the
optically readable or visually recopnisable code 50 provided on the base 12, due to the square
geometry of the base 12 of the capsule begker 11 and of the essentially square, peripheral flange
section. The different and seviral possible aligrmments of the code 30 are due {o rofations of the
capside with respect o iy imagined rotation axiy 18 which extends sssentially perpendicularly to
the base 12 and perpendicularly to the capsule cover 16, and which in particular can coineide
with a geometrical middle point of the base 12 and capsule cover 186,

The brewing maching 20 which 1s shown in Fig. 3 is eovisaged for receiving at least ong
capsule 10 which by way of sertion into the reeetver 21 can firstly be held in a read position L.
In this read position L, the code 30 provided on the outer side of the base 12 of the capsule
beaker 11 can be visually detecied by way of the detection wnit 24 and fod 1o & picture
avaluation, by way of which picture evaluation the coded Information can be decoded. A
brewing chamber 26, m which the capsule 10 filled with the sxtraction product is at least
sartially perorated and the extraction material san be subjected to a fhaid envisaged for the
extraction provedure, in pacticular bot water, s loeated after the read position L. The extract
which is to say the drink prepared in this way and manner can subsequently be collected via an
outlet 29, fn a drinks vessel which is not explicitly shown. The spent capsude 10 can then be fed
to a capture container 38 after the brewing procedure, and this container needs to be emptied
now and again.

The brewing machine 20 is morcover provided with a control 30, which on the one hand
is coupled to the detection unit 24 and on the other hand o the brewing chamber 26, A pletare
evaluation can either be contadned in the detection ontt 24 or in the control 30, The browing
procedure can be controlled, however at the minimum can be influenced, by reading out the code
tnformation of the capsule 10 The code 30 for example can contain information concerning a
preset brewing program which can be awtomatically selected by the control 30 by way of the
mere visual recognition of the code 30, The operating comfort of the brewing machine 20 can be
mcreased and tmproved in this manper.



Morcover, by way «f the provision of a code on the capsule, one can sugceed in only
ariginal capsules provided by the manufacturer for the browing muachine 20 being able to be
subjected to a brewing process. Produet counterfeits as well as capsules 10 which although
having an outer geometry which s identical to that of the capsules shown in Fig. 1 and 2,
however do not have @ code or & wrong code due 1o them not being envisaged for the brewing
maching, van be recognised by the detection unit 24 or by the conirol 30, so that the initiation of

the trewing provess can be prevented,

The detection wnit 24 s represented 1o a simplified mamner in the schematic
representation gccording to Fig. 4. The detection unit 24 in particular comprises a camera 25
which with its optical axis typically and advantageously essentially coincides roughly with the
niiddle point 35 of a fixst code 30 shown in Fig. 3 and 6, as soon as the capsule 10 s located in
the read position L within the brewing machine 20, A first code 50 on the base 12 of the capsule
beaker 11 Is represented schematically i Fig. 5. The first code 30 has an at least imagined
middle point 33 which lies cantrically or cantrally within the outer edges 34 of the fivst code 30,

The first code 30 moreover comprises g two-dimensional arrangement of several fivst
code eloments 52, Each of the first code elements 52 contains information, from which one of
several possible alignments of the code 30 in the plane of the base 12 s unambiguously
dertvable, The vode 30 can be arranged in total in four different alipnments in the XY plane
which is reprosented fn Figure § and 6 and which for example represents the picture plane of the
detection unit 24 or coincides with this. The individual alignments can be assumed for example
by way of a rotation of the capsule 10 in sach case by 907 with respect to fs rotation axis 13, The
rotation axis 15 of the capsule beaker 11 can thereby cotneide with the imagined middle point 35
of the first code 30.

What can be recognisad ix that all first code elements 32 of the fivst code 50 are designed
in an identical or essentially identical manner. They bave an Leshaped contour with a fivst line
section 52a which extends horiwontally in Fig § and Fig. 9 and with a sceond, essentially
vertically aligned line section 52b. With the alignment of the code 58 and of its individual code
elements 52 which is represented in Fig, § and 9, the intersection point of the line sections 32a,
52b Hes at the bottom left. A short limb or the first line section 32a extends from the intersection
pomnt horizentally to the right, whereas the longer, Le. the second lne section 52b extends
vertically upwards frony the intersection point of the line seetions 528, 52b.

This arrangersent aud shgnment of the individual Hine sections 52a 52b renders possible
an unambiguous determining of the alignment of the associated code clement 52 and of the code

50 which is fermed bv this. In particular, 2 pointer structure 56 can be unambiguously assigned

%

to the code eloment 52, Here, for example a pointer stracture 58 in the extension of the second



ling section 32b is shown in Fig 9, wherein the pointer structure 56 points away from the
intersection poing of the two ling sections 32g, 52b. On rotating the cade 50 and its code elements
52, for example by 907 in the clockwise direction, a corresponding rotation of the Hne sections
32a, 53k as well of the associsted pointer structure 56 resulis. This would then point horizontally
tor the right. The alignment or the orlentation of the code 50 in the plane of the base 12, between
the several possible aligranents, can be determined comparatively sinaply as well a3 with a
reduced offort concerning software and hardware technology, by way of determining the
alignment of a single arbitrary code element 32, due to the fact that all vode slements 52 are
aligned essontially identically to one another and by way of the erientation of the code elements
52 betog fxedly linked o the orlentation of the code 50,

Hereby, it is particularly advantageous i at Jeast one line section 322, 32b of the first
code elements 32 runs essentially parallel to the cuter edges 13 of the squaee base 12 andfor
essentially parallel to the outer edges 3 of the sssentially rectangular or square code 30,
Moreover, @ right-angled arrangersent of the differently long line sections 52a, 52b has been
found W be advantageous Tor a partieularty robust and precise position recognition of the code
clemenis 52, The detection unit 24 i particolar can comprise & regular, twosdimensional
arvangement of several detector pixels which can be arranged horfzontally next to one another
and vertically below one another, corresponding to the X-Y plane. Bven with a low resolution of
the detection unit or even with imaging emrors, a picture recognition which is adequate for
determining the alignment of the code 50 can still be provided, due to the fhet that the e
sections 52a, 52b of the first code cloments 32 are elther aligned verticadly or horizontally with

respect to the Xeaxis and Y-axis respectively.

The use of L-shaped code elements 32 s only described by way of example and does not
necessanly need to be provided. Basieally, #t is also concetvable to ase other code olements 53,
for example with a C-shaped basic peometry and with s avch section 332, ag is shiown in Fig. 9.
Usshaped, V-shaped or T-shaped code eloments are conceivable 1o the same extent.

In Fig. 6, it is represented schematically as to how the fisst code 50 is subdivided into &
regular imagined atangement of code fields 61, 62, 63, 64 which at least in paits are grouped
into code groups 60, Hercby, only a single code ficld 61, 62, 63, 64 within a cods group 60 is
provigded with a4 code eloment 52, whereas the remaining code fields 61, 62, 63, 64 of a code
group 60 remain free of code elements 32, The different congeivable positions of 4 code element
52 i a code group 60 which s formed from in total four code fields 81, 62, 83, 64 15 shown In

Fig. 7. The four code groups 60 which are represented in Fi

g 7 each represent one of four
different conditions. Inasmuch as this ik concerned, a code group 60 which is formed from in

g %) § R O o 28 - e 3 s X 4
total four vode fields rapresents information of 1n total 2 bits (27 = 43,
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The rule, according to which each code group 60 is provided with only a single code
eloment 32 has the effect that the surface density of first code slements 52 normalised onto the
surface aren size of the code groups 60 is constant over the entire surface of the Hirst code 50.
Morcover, each arbitrary surfwe sepment of the first code 30 which has an inleger number of
code groups has an identieal dewsity of information, Finally, the local position of a cods element
within the code group is a carrler of the information concerned. The code information can be
stored 1n the code by way of a single type of identical code elements 52, due to the faet thet the
code information is contained in the position of the individual vode elements 52 relative to the
code groups 60 or relative to the outer edpe 54 of the code 30,

Muoreover, oie envisages a code group 60 comprising at least four code fields 61, 62, 63,
64 and, entailed by this, a2 minimum information with a 2 bit length, Moreover, several code
groups 60 and/or several code tfields 01, 62, 63, 64 can be grouped together infe 2 code word 70
With the embodiment shown in Fig 6, the code groups 60 which are provided in the left upper
square of the code 30 are grouped together into & code word 70 which in total comprises sixteen
code fields 61, 82, 63, 64

According to the requirement that a code group 60 is permitied to contain or comiprise
only a single vode element 52, a Hrst integrity test of the code 30 can be effected independently
of a decoding of the code 50 and thus already directly on the basis of a recorded picture of the
code 30, 1f for example the detection it 34 recognises that more than one code clement 52 is
contained in several code fields 60, then this can directly be asseased s an indication that #t is the
case of a fhully or contaminated code 50 or of a coumterfelt capsule. The number of code

glements 32 within a code word 70 can be examined in the same way and manner.

Muoreover, one eavisages code informtation of the code 50 betng redundantly contained in
several code words 70, In this way and manner, it can be easured that the code 50 and the code
information contained in this can be read out in a reliable manner in the case of regional
cotarmination in the region of the code 30 or of the detection unit 24, Thereby, in particular it is
conceivable for the imaging and readeout quality of individual code words 70 1 be dotermined
for examaple by way of gssigning and Mdentifving Individual code clements 52 to and with
individual code words 70, If for example s demanded number of code slements 32 for the code
word 70 should not be contained in a revorded picture, then this is an indication that the code
word 70 concerned has been affected by contamination or is subjoct o an lmaging errer. Of the
quantity of code words 70, it is typically anly those which have & predefined number of code

elements 52 which ate selecied for the degading.

I not encugh complete code winds 70 are present for the decoding, then several
estimations or assumptions to be considered can be made at the respective locations. Then, in the
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course of an integeity test of the code lnformation subsequently resulting from the respective
sssumption andfor of the individual information bits, after decoding # can be decided whether
the assumption was correct or not, Accordingly, & different assumption can slso be made on the
basis of the integrity test. This procedure can be repeated teratively until the code information

resulling frora the made sssumption [k the criteria of the integrity fest.

Apart from the grouping of individual code groups 60 which s represented in Fig. &, 2
code word 70 can basically also consist for example of one or more vode groups and additionadly
of oo of maore code fields, so that the tolal number of code fields 61, 62, 83, 64 of a cade word
70 18 @t odd nombered multiple of the number of code fislds 61, 62, 63, 64 per code group 60.
Herebyy, 1t is conceivable for individual code felds 61, 62, 63, 64 1o contain a type of test bitor

test code, whereas the cade words 70 are the carviers of the aotoal code information,

As is shown in Fig, 8, with the capsule 10 according to the invention, not only is a first
code SO, but yet a second code 150 is provided on the base 12 of the capsule beaker 11
additionally to the first code 30, Whereas the first code 30 with its first code clements 52 s
arranged roughly centrally or iy a middle region of the base 12, the second code 150 with its
second code elements 32, with respeet fo the peometrical middle poimt of the first code 39 is
located radially outside the first code 50, In the embediment according to Fig 8, the second code
150 completely encloses the first code 30 in the peripheral divection. The first and second code
50, 150 thereby each have g rectangalar or square outer contour, In other words, the first code 50
is located within the seeond code 130,

The codes 50, 150 bowever ave not designed in an overlapping manner, There are solely
first code elements 32 belonging to the St code that are located exelusively in the region of the

iner tying st code 30, The second code elements 527 can be desipnod identically to the first
YiRg B b

code elements 32, In this case however, one then enwvisages the fiest and second code clements

§2, 5 being aligned differently for the wnambigoous and improved differentiation of the fiost

and second code 30, 130, Here, all first code cloments 52 are alipned in an essentially identical
manner, whereas all sceond code slements 527 are aligned in an essentially identical manmer, In
the ambodument example shown i Fig. &, the orientation of the second code elerents 52 s
rotated in the anticlockwise dircction by 2% in comparison to the odentation of the first code

elenments 32,

However, ditleriang trom thig, it is conceivable for example for the second code elements
32" 1o have a geometry which is different to the L-shaped contour, for example a Cushaped
contour or a U-shaped contour, which as such can be vistally differentiated from the contour and
geometry of the first code slements 32, For determining the alignment of the first and second

code 30, 130, it is basically sufficient if ouly one of the first and second code elements 32, 32



comtains information, from which one of several possible aligments of the code 50, 150 in the
plane of the base 12 can be unmmbigunusly derived. Point-like oy votationally symmetrival code
elements can basically alse be used instead of rotated Deshuped second code elements 27,

The first andd socond codes 80, 150 typically contain ditferent code information, The first
code SO typically comprises information provided for a brewing provedure, for sxample with
time or pre-infusion time, whereas the owter lying code 130 which is posaibly only optionally to
be used for certain brewing machines 20 contains further additional information concorning the
extraction material, such as br example 8 sell-by-date, a production focation, a location of origin

or a bateh number,

The ditferent or the differently aligued code elements 52, 52" penrait a visual separation of
and independently of ene anuther, The alignment of the second code slements §2" relative to the
outer edges 54 of the furst code 30 or of the second code 150 as well s the arrangement of the
seeond code elements 32° amongst one another, in particalar their arangement in o at least
mnagined or virtual subdivision into code flelds 61, 62, 63, 64, code groups H0 and code wonds
70 van be designed essentially identically as with the first code elements 52, The first cade 30 as
well as the second code 150 can be recognised, read out and decoded with one and the same
preture evaluation in this way and nianner,

The redundancy test here 13 selecied 1n g manner such that the code nformation can he
decoded already with a readability of 10% to 15% of the code surface. The code information is
quasi oniformly distributed over the swface of the code 50 by way of the homogenous
distribution of code groups 60 and code words 70 over the swetace of the code 30, This rendoers

the code 30 particularly robust given regional contamination or imaging errors

An miegrity and plausibility test of code words 70 can be achieved divectly on the bt
level and on picture level due to the predefined consteaint that g code group 60 formed frony code
fields 61, 62, 63, 64 comprises exactly one code clement 52, Moreover, a constant write time for
the vodg 30 on the base 12 of the capsule beaker 11 can be achieved by the homogeneous
distribution of the code elements within code groups, Ou writhng or inscribing the base 12, by
way of laser for instance, it is abways the same number of code clements 32 which are written per

unit of thne.

It ts even conceivabie to camy out an integrity test of the code 30 or of the code words 70
or code groups 60, which are contained in fhe code 50, purely on the picture level, The better the

integrity fest is effected on the picture level, the Jess test bity are to be added 1o the code words



70. 1t is even conceivable to carry out an integrity test of the code 30 completely on the picture
level, so that one can largely make do without test bits within the code 30.

List of reference numerals

16 capsule

11 capsule beaker
12 base

13 outer edge

14 side wall

15 rotation axis
16 capsule gaver

18 flange section
20 brewing machine

21 receiver
22 breawing unit
24 detection unit

25 samera

26 brewing chamber
28 capture containgr

28 outlst

30 gontrol

R}Y code

52 code glement
32 code slement
53a line section
52b  line section
33 code slement
$3a arch section
34 outer edge
25 middle point

856 pointer strocthure
& code group

61 code Held

62 code field

53 code field

64 code field
70 cade word

1564 code
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Szabadalmi igénypontok

1. Kapszula ital készitésshar fzogépben, ahal a kapsaulanak ényegében
negyzetes  fendkkel (12} rendelkezd, extrakoids  anyaggal 10foH
kapszulapohara {11) és a kspszulapoharat (11} lezard kapszula fedele
(18) van, jellemezve a kapszulapohar (11) feneken (12) 16v6, uptikai titon
olvashatt legalabb egy elst koddal (50), amely tobb elsd kddelem (52, §3)
kétdimenzios elrendezését  laralmazza,  tovabhd  jellemezve &
kapszulapohar (11) fenekén (12} 1648, optikal dton olvashatd legalabb egy
masodik koddal (150}, amsly tobb masodik kodelsm (52') kétdimenzios
elrendazését tartalmazza, amelyek az elsd kdd (50} kdzépponijahoz (58)
viszonyitva sugariranyban az elsd kodon (50) kivid fekszenek, shol az
elsd kad kidelamel és 3 masodik kdd kddelemel sgymastdl legalabb egy
jellemzdben szisztematikusan kiilonbdznek.

2. Azl igénypont szerintl kapsxuda, amelynél 3 masodik kod {(150) az elsd
kodot {50) a kerlilet rdniyaban teljesen kdrlilzaria.

3. Ar elbzd igénypontok barmelyike szerintl kapsauda, shol az elsd
kodelemek (52) és a masodik kbdelemek {527 lényegeben azonosak.

4. Az 1. igénypont szerinti kapsaula, ahol az elsd és masadik kod (80, 150}
legalabb sgyike vagy mindegyike tibb lényegébean azanos és lénysgében
azonosan irdnyitolt kddelemet (82, 53, 527 tartalmasz.

5. Az eltzd igénypontok barmelvike szednti kapszula, shol az elsd
kodelemek {52} a masodik kddelemekhez (527 képest eltérden vannak
iranyitvs.

8. Az eldzt ig-ényponmk bérm@tyike szerinti kapmuie‘a ahol az elsd kod (60)
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12.

N

Az eltzd igénypontok barmelyike szerintl kapszula, ahol az elsd és
masodik kéd (50, 1580) lepaldbb sgyikénsk négyszégletes vagy négyzstes

Kiilsd kérvonals van.

Az eltzé igénypontok banvelyike szerinti kapszula, ahol 3z elsd és
masodik kod (50, 150) legalabb egyikének vagy mindegyitkének kodelemel
(52, 83, 52) olyan informaciét tantalmaznak, amelybdl a fensk (12
sikjaban lévé mindenkori kéd (50, 150) tobb lehetséges irdnyitottsaganak
egyike egyertelmien lavezethstd.

Az eldzd igénypontok barmelyike szerintl kapszula, ahol az sisé eés
masodik kod (50, 150) legalabb egyikének kodelemsi (52, 83, 52}
legaldbb k&t egyenes és egymassal adolt szdgben szomssédos
vonalszakaszt (52a, 52b) tartalmaznak,

A 9. igénypont szerinti kapszula, ahol a kddelemek (52, 52') legalabb egy
vonalszakasza (52a, 52h) iényegében parhuzamoesan halad az elsd vagy
masodik kad (50, 150) kilsd széleivel (54) ésfvagy parhuzamosan hatad a
négyzetes fenék (12) killst széleivel (13).

Az eldzé igénypontok barmelyike szerintl kapseuls, azzal jellemezve,
hogy a kodelemek (52, 83, 52 a kapszulapohar (11} fenekére (12}
idrerrel vannak falirva vagy a fendkbe (12) 1ézerrel vannak beleirva.

Az ez lgénypontok barmelyike szerintl kapszula, abol az elsd és
masodik kod (80, 150) legaldbb esgyike kédmezdk (81, 62, 63, 84)
szabalyos, képzeletball sirendezésére van felosziva, amelyek legalabb
paronként kodesoportokba (80} vannak dsszefogva, amelynsl egy
kadosoporton (60) beli cssk sgyetlen kddmezd (81, 62, 83, 64} van
kodelemmel (82, 53, 52') ellalva.

A 12, igénypont szerintl kapsaula, shol egy kédelemnek (52, 83) a
kodesoporton (80) belili lokalis helyzate informaciot tartalmaz.



14,

15.

-3 .

készitésare, amely tartalmaz

- fbzbgépet (20}, amelynek

o lénysgében négyzetss fenekkel (12} rendelkexd kapszulapoharat (11)
tartalmazd kapszula befogadasara szolgald fhzdkamraja (28),

o valamint a kapszuldnak {(10) s foztkamra (28) feletti olvasasi

helyzstéban (L} a fenékan (13} levb kod (50, 150) olvasdsara szolgdld

optikai detektdld egysege (24)

Van,

ghol a kapszuldnak (10) az olvasasi helyzetében (L) negy kUlBnbdzé
irdnyitoftsaga lehelséges, és g delekiadld egyssdg (24) Ggy van Kialakitva,
hogy az az elsd kod (50) elsd kodelemeit (52) 8 masodik kod (150)
magodik kddelemeitd! (52Y) fliggetlentd felismert, és egymastsl fuggetlentt
dekddolja vagy kiériékeli, ahol a8 masodik kodslemek az elsdé kéd
kéizéppontighoz viszonyitva sugariranyban az sisd kodon kivil fekszenek,

~ &% tartalmaz tovabba négyzetes, a kodot hordozd fengkkel rendelkezd
kapszulat, ahol a kod a deteliald sgység altal felismert elsd és mésodik

kodelamaked tartalmazes.

Eljardas az  1+13. igénypontok barmslyike szerinil  kapszuls (1)
azonositasara, amely  kapszula  ényegében  négysetes  fendkkel
rendetkez8 kapszulapoharat tadalmaz, és a fengken 6hb kodelem
keétdimenzids slrendezésst tarlalmazd kod van, egy sl készitésare
szolgald fSzdgspben (20), a kbvetkezd lépesekkal:

- & hasznald altsl o Bzdgépbe (20) behelyerett kapszuldnak (10)
olvasasi halyzetbe (L) t6rténd atvitels,

- agy elsd kdd (B0) elsd kddelemeinsk (82} felismerese és gy
masodik kadd (150) masodik kodelemeingk (527 felismeresa, ahol a



I .

masodik kddelemek (52) az elsd kad kdzéppontjdhoz viszonyitva az
slad kddon kvl fekszanek,

~ eled és masodik kdd (B0, 150) kilonalls dekodoldss =
kapszulatipus azonositdsahoz az slsd és masodik kdd (80, 180)
Isgalabb egyvike atal tartalmazott informacid alapjan.
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Fig, 2
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Fig. 8
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