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Description
Technical Field

[0001] The present invention relates to an inspection
system, and more particularly, to a smoking article in-
spection system with which a defective smoking article
can be discriminated and discharged during the manu-
facturing process.

Background

[0002] Various types of defects may occur in the auto-
mated manufacturing process of smoking articles, and
methods for inspecting defects during the manufacturing
process have been considered in order to prevent defec-
tive smoking articles from being packed and supplied to
a consumer.

[0003] WO 00/74505 A1 discloses an apparatus for
making and inspecting a multi-component cigarette. The
apparatus includes a garniture device for wrapping the
web around different components.

Summary

[0004] Accordingtoan aspectof the presentinvention,
there is provided an inspection system according to claim
1.

[0005] Various aspects of the present invention pro-
vide an inspection system which can carry out discrimi-
native inspection of various types of defects which occur
in the process by which a tipping paper is coupled and
detect the individual defects depending on the respective
reasons for the defects, so that the defects can be effec-
tively and correctly detected.

[0006] In an aspect of the present invention, there is
provided an inspection system comprising: an imaging
module configured to generate an image of a plurality of
rod articles and/or a wrapping material for wrapping and
coupling the rod articles, a processing module configured
to process images generated by the imaging module,
wherein the processing module is configured to analyse
images in a first area in which the wrapping material is
positioned and/or asecond areain which asaidrod article
is positioned, and, the processing module is configured
to determine a defect by analysing the first area and/or
the second area.

[0007] In an aspect of the present invention, there is
provided a cigarette inspection system that includes a
tipping drum on which a paper web is cut at predeter-
mined intervals, thereby forming tipping papers; a rolling
drum which receives the filter and the cigarette roll from
the swash drum, the tipping paperwrapping and coupling
the filter and the cigarette roll together; an imaging mod-
ule which takes an image of an area which includes the
tipping paper, the filter and the cigarette roll seated on
the rolling drum; and a processing module which proc-
esses the image taken by the imaging module. The area

10

15

20

25

30

35

40

45

50

55

of the image taken by the imaging module is divided into
a first area in which the tipping paper is positioned and
a second area in which the filter is positioned, and the
processing module determines a defect by detecting the
image on the first area and the second area.

[0008] Inanexemplary embodiment, the system com-
prises a swash drum which supplies a filter and a ciga-
rette rollwhich are seated on the swash drum while main-
taining a predetermined interval from each other.
[0009] Inanexemplary embodiment, the first area may
be divided into a first normal area in which the tipping
paper is in a normal state and a first error area around
the first normal area.

[0010] In an exemplary embodiment, the processing
module may determine an alignment defect or a double
patch when part of the image of the first error area cor-
responds to the tipping paper.

[0011] In an exemplary embodiment, the processing
module may determine a foreign matter defect when part
of the image of the first normal area has lower brightness
than the tipping paper.

[0012] In an exemplary embodiment, the processing
module may determine a defect when part of the image
of the second area has different brightness than the im-
age of the filter.

[0013] In an exemplary embodiment, the second area
may include a second central area which comprises a
central portion of the image of the second area and a
second peripheral area which comprises a peripheral
portion of the image of the second area.

[0014] In an exemplary embodiment, the processing
module may determine a filter contains foreign matter
when all or part of the image of the second central area
has lower brightness than the image of the filter which is
normal.

[0015] In an exemplary embodiment, the processing
module may determine filter omission when all or part of
the image of the second peripheral area corresponds to
the rolling drum or has lower brightness than the image
of the filter which is normal.

[0016] According to embodiments of the invention, the
images of a tipping paper, a filter and a cigarette roll are
photographed when they are positioned on arolling drum
which continuously rotates. Itis therefore possible to eas-
ily detect a defect which has occurred in the manufactur-
ing process of cigarettes and to discharge defective cig-
arettes, thereby improving productivity.

[0017] According to an embodiment of the invention,
there is provided a system comprising: a conveying ele-
ment configured to receive a plurality of rod articles, and
a wrapping material for wrapping and coupling the rod
articles; an imaging module configured to generate an
image of an area which includes the wrapping material
and/or at least a said rod article seated on the conveying
element; and a processing module is configured to ana-
lyse images in a first area in which the wrapping material
is positioned and/or a second area in which a said rod
article is positioned, and, wherein the processing module
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determines a defect by analysing the image on the first
area and/or the second area.

[0018] According to an embodiment of the invention,
thereis provided a method of inspecting smoking articles,
comprising: generating an image with an imaging module
of a plurality of rod articles and/or a wrapping material
for wrapping and coupling the rod articles; analysing the
area of the image taken by the imaging module in a first
area in which the wrapping material is positioned and/or
a second area in which the filter is positioned; and deter-
mining a defect by analysing the image on the first area
and/or the second area.

[0019] Inanexemplary embodiment, theimaging mod-
ule generates an image of the wrapping material and/or
rod articles on aconveying elementdirectly prior orduring
wrapping of the wrapping material around the rod articles.
[0020] The methods and apparatuses of the present
invention have other features and advantages which will
be apparent from, or are set forth in greater detail in the
accompanying drawings, which are incorporated herein,
and in the following Detailed Description of the Invention,
which together serve to explain certain principles of the
present invention.

Brief Description Of The Drawings
[0021] Embodiments of the invention will now be de-
scribed, by way of example only, with reference to ac-

companying drawings, in which:

FIG. 1is aview schematically showing an inspection
system according to an embodiment of the invention;

FIG. 2 is front view of a rolling drum shown in FIG. 1;
FIG. 3 is a view showing first and second areas on
the rolling drum of the inspection system according

to an embodiment of the invention;

FIG. 4 is a view showing an example of a defect of
a component on the rolling drum shown in FIG. 3;

FIG. 5A and FIG. 5B show examples of a smoking
article having a defect of a double patch;

FIG. 6A and FIG. 6B show examples of a smoking
article having a defect caused by foreign matter;

FIG. 7 shows an example of a smoking article with
a filter containing foreign matter;

FIG. 8 shows an example of a smoking article in
which filtration material has been omitted;

FIG. 9 shows an example of a smoking article in
which a filter has been omitted,

FIG. 10 shows an exemplary overview of the system
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of an embodiment of the present invention; and

FIG. 11 shows an exemplary flowchart showing a
process of an embodiment of the present invention.

Detailed description

[0022] Reference will now be made in detail to various
embodiments of the present invention, examples of
which are illustrated in the accompanying drawings and
described below. In the following description of the
present invention, detailed descriptions of known func-
tions and components incorporated herein will be omitted
when they may make the subject matter of the present
invention unclear.

[0023] FIG. 1 is a view schematically showing an in-
spection system 1 according to an embodiment of the
invention. FIG. 2 is a front view of a rolling drum 30 shown
in FIG. 1, in which components for forming smoking ar-
ticles are seated. FIG. 3 is a view showing a first area 60
and a second area 70 on the rolling drum 30 of the in-
spection system 1 according to an embodiment of the
invention. The first area 60 and/or second area 70 can
be imaged by the inspection system 1 to determine if
there is adefectin the components of the smoking article.
FIG. 4 is a view showing an example of a defect on the
components on the rolling drum 30 shown in FIG. 3.
[0024] As used herein, the term "smoking article" in-
cludes smokeable products such as cigarettes, cigars
and cigarillos whether based on tobacco, tobacco deriv-
atives, expanded tobacco, reconstituted tobacco or to-
bacco substitutes and also heat-not-burn products (i.e.
products in which flavour is generated from a smoking
material by the application of heat without causing com-
bustion of the material). Any reference to a cigarette can
be replaced by a reference to a smoking article.

[0025] The inspection system of the present invention
relates to an inspection system which can inspect a va-
riety of defects which may occur in the process of man-
ufacturing a smoking article. The inspection system can
be considered a smoking article inspection system. The
inspection system 1 is configured to determine if there
are defects in coupling a filter 100 and a source of smok-
able material, e.g. cigarette roll (tobacco rod) 200, to-
gether using a tipping paper 300 in the continuous man-
ufacturing process of cigarettes and sort defective ciga-
rettes so thatdefective cigarettes can be easily extracted.
According to this detection system, it is possible to detect
defective smoking articles and remove defective goods
prior to packing.

[0026] Accordingly, the cigarette inspection system 1
of this embodiment includes an imaging module 40 and
a processing module 50. The apparatus for manufactur-
ing the smoking articles comprises a tipping drum 10, a
swash drum 20, and a conveying element (e.g. rolling
drum 30). In some examples, one or more parts of the
apparatus for manufacturing the smoking articles can be
considered as part of the inspection system 1. Alterna-
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tively, the inspection system can be considered as only
the imaging module 40 and/or the processing module 50.
[0027] As shownin FIG. 1, the tipping drum 10 is con-
figured so as to continuously rotate. While a paper web
310 is being continuously supplied to the tipping drum
10, a cutter 11 cuts the paper web 310 at predetermined
intervals, to form individual tipping papers 300.

[0028] A tipping paper 300 refers to a piece of sheet
material, in particular paper, which connects the tobacco
rod 200 to the filter 100. The tipping paper can be referred
to generally as a wrapping material or connecting sheet
material. The wrapping material generally connects a plu-
rality of rod articles, or forms an exterior surface of a rod
article. In some examples, the tipping paper 300 contains
a design and a colour on a predetermined area in order
to improve the appearance of the cigarette roll 200. How-
ever, the design or the like is formed on the outer surface
of the tipping paper 300 but not on the inner surface of
the tipping paper 300. In some aspects, the entire inner
surface of the tipping paper 300 is white or has a high-
brightness color. The inspection system 1 is arranged to
analyse an image of the inner surface of the wrapping
material (tipping paper 300).

[0029] The cigarette roll 200 can alternatively be
termed a source of smokeable material. In some exam-
ples, the cigarette roll 200 comprises tobacco. The cig-
arette roll 200 can alternatively be termed a tobacco rod
200. In some examples, the cigarette roll 200 refers to
the state in which shredded tobacco is contained within
an outer wrap, e.g. rolled up using a cigarette paper. The
cigarette paper can have a high whiteness and opacity
in order to improve the quality of its appearance. The
cigarette paper can achieve a predetermined mechanical
strength. In some examples, the cigarette paper can be
made of flax or wood pulp.

[0030] In the presentinvention, the filter 100 can be of
any type suitable for a smoking article. In some examples,
the filter 100 comprises tow, e.g. of cellulose acetate.
The filter 100 can comprise one or more filter sections.
Each filter section can have a different construction or
property. For example, the filter 100 can comprise a first
filter section comprising activated charcoal and a second
filter section comprising tow (e.g. cellulose acetate tow)
without charcoal. The second filter section can also be
referred to as a tow filter section.

[0031] The filter, filter assembly, filter sections and/or
source of smokable material can be referred to generally
as rod articles. In some aspects, these components can
be elongate or rod shaped. A plurality of rod articles can
be connected by wrapping with the wrapping material
(tipping paper), to manufacture one or more smoking ar-
ticles.

[0032] Inanexampleoftheinspection system, thefilter
100 which is inspected is not a completed filter. Instead,
the inspection system is arranged to inspect a filter 100
which is in the process of being manufactured. In some
aspects, the filter section 100 is configured to form the
filter for two smoking articles. As such, the filter 100 is
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double the length of a filter for one smoking article, and
is arranged to be separated (e.g. by cutting) in half at a
longitudinal mid-point.

[0033] Insome examples, the filter 100 refers to afilter
assembly. The filter assembly for one smoking article
can have a first filter section and a second filter section,
forexample, as a dual filter. The filter assembly can have
a first activated charcoal filter section, a first tow filter
section, a second tow filter and a second activated char-
coal filter are connected, in particular, in that sequence.
Thus, afilter on each smoking article comprises first filter
section (e.g. a charcoal filter section) and a second filter
section (e.g. a plain tow filter section).

[0034] The activated charcoalfilter section and the tow
filter section are connected to each other using a sheet
material. The sheet material can be paper which wraps
the surroundings thereof. The sheet material can have a
substantially white colour. The first and second tow filter
sections can be integrally formed or attached together
as separate sections.

[0035] Insome examples, the filter is an active acetate
dual filter, comprising an activated charcoal filter section
and a tow filter section. The activated charcoal filter sec-
tion is connected to the cigarette roll (tobacco rod), and
the tow filter section is at a mouth end of the charcoal
filter section. Filtration material of the activated charcoal
filter section is packed in a plug wrap. In some examples,
filtration material of the tow filter section is wrapped in
plugwrap. The charcoal filter section can be coupled with
the tow filter section by an inner wrap of sheet material,
e.g. paper, which in some examples extends around the
plugwrap. The filter is coupled with the cigarette roll by
a tipping paper.

[0036] A filter assembly is supplied in the process of
manufacturing cigarettes, comprising a dual filter as de-
scribed above for manufacturing two smoking articles.
Thefilter is provided as a single rod including one or more
filter sections wrapped together. The filter is moved, e.g.
downwards, by a plurality of conveyor drums which ro-
tate. Cigarette rolls are coupled to both ends of the filter
assembly that is provided in this fashion. When the mid-
dle portion of the tow filters which are in the center of the
filter assembly is cut in a subsequent step, cigarettes to
which afilter is attached are produced as a final product.
[0037] However, in the manufacturing process of
smoking articles, various types of defects may occur
while a cigarette roll and afilter are being coupled to each
other by a tipping paper. It is not possible to exclude all
defects by performing defect detection only on filters. Ac-
cordingly, a method enabling improved detection of de-
fects occurring in the manufacturing process is in de-
mand.

[0038] Whentwo cigaretterolls 200 are coupled to both
ends of the filter 100 using the tipping paper 300 and the
central portion of the filter 100 is cut, two smoking articles
(e.g. cigarettes) are produced.

[0039] The tipping paper 300 which is formed on the
tipping drum 10 moves on to the swash drum 20. The
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filter 100 and the cigarette roll 200 are seated on the
swash drum 20 while maintaining a predetermined inter-
val from each other, and rotate with the swash drum.
[0040] The conveying element 30 (described with re-
specttothe exemplaryrollingdrum 30) is disposed down-
stream of the swash drum 20. While passing through the
rolling drum 30, the tipping paper 300 is wrapped around
the filter 100 and the cigarette roll 200, thereby coupling
the filter 100 and the cigarette roll 200 together. In this
example, the tipping paper 300 has a length to manufac-
ture two smoking articles. The tipping paper 300 wraps
around the whole length of the filter assembly and ex-
tends longitudinally to wrap around both of the attached
cigarette rolls (tobacco rods). Thus, both tobacco rods
are attached to the filter assembly by a single piece of
wrapping material, e.g. the tipping paper 300.

[0041] FIG. 2 shows a set of components, namely the
tipping paper 300, the filter assembly 100 and cigarette
rolls 200 disposed on the outer circumference of the roll-
ing drum 30, for manufacturing one or more smoking ar-
ticles. A plurality of sets of components are at predeter-
mined intervals from each other. The rolling drum 30 is
configured to rotate to wrap the tipping paper 300 around
the filter assembly 100 and the cigarette roll 200, to cou-
ple the filter assembly 100 and the cigarette roll 200 to-
gether. The wrapping may be carried out in association
with a further drum (not shown), contacting the rod arti-
cles, and causing rolling of the rod articles relative to the
wrapping material to effect the wrapping.

[0042] Theimaging module 40 is arranged to generate
images of smoking articles or components for manufac-
turing a smoking article. The imaging module 40 is ar-
ranged to generate the images when the components
are ontherollingdrum 30. In some examples, theimaging
module 40 is provided adjacent to one side of the rolling
drum 30. The imaging module 40 is configured to photo-
graph an area which includes the tipping paper 300, the
filter 100 and the cigarette roll 200. The imaging module
40 records the generated images, at least temporarily.
The imaging module can comprise a camera, and can
be termed a camera module. The imaging module can
include one or more lenses to focus light on an image
sensor. In some aspects, the imaging module comprises
one or more cameras. For example, imaging module
comprises separate cameras to image different areas.
[0043] The tipping paper 300, the filter 100 and the
cigarette roll 200 are photographed when seated on the
rolling drum 30. The imaging module 40 is configured to
repeatedly photograph a predetermined position on the
rolling drum 30, and photographs the area in which the
tipping paper 300, the filter 100 and the cigarette roll 200
are included in response to the speed at which the rolling
drum 30rotates. In some examples, the connecting sheet
material is adjacent and/or affixed to the rod articles. In
some aspects, the process of wrapping the connecting
sheet material has not yet started, and/or is not complete,
when an inspection image is generated. In some exam-
ples, the imaging module is arranged to generate an im-
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age of a partially formed smoking article. The wrapping
sheet material can extend away from the rod articles,
and/or does not cover the rod articles, to allow inspection
of both the wrapping material and rod articles.

[0044] In some aspects, the tipping paper 300 is pro-
gressively wrapped around the filter assembly 100 and
tobacco rod 200 whilst on the rolling drum 30. The imag-
ing module 40 is configured to record an image of each
set of the tipping paper, filter assembly 100 and tobacco
rod 200 at the same stage of wrapping. In some aspects,
a single image is generated including the tipping paper,
filter assembly 100 and tobacco rod 200.

[0045] Insome examples,thewrapping has notstarted
when the image is taken. In some aspects, a leading
edge of the tipping paper is affixed or adjacent the rod
articles. The imaging module 40 records an image of an
area of the rolling drum 30 which is fixed relative to the
swash drum 20. Arepetition interval of the photographing
is arranged to record each set of components in the same
stage of wrapping.

[0046] Insome examples, theimaging module 40 com-
prises an image sensor. For example, the image sensor
maybe implemented as a charge-coupled device (CCD).
The image sensor is embodied by the connection of pre-
cise capacitors (condensers) and switches such that it
sequentially transmits images by accumulating charges.
The image sensor can be included in a camera.

[0047] Theimages photographed by the imaging mod-
ule 40 are processed by the processing module, e.g. by
a Central Processing Unit (CPU) 50. The CPU 50 anal-
yses and sorts the images photographed by the imaging
module 40, and thus detects and determines smoking
articles which are or will be defective.

[0048] With reference to FIG. 3, in an exemplary, in-
spection system 1 of this embodiment, the area that is
photographed by the imaging module 40 can be analysed
as a first area 60 and a second area 70. In the example
shown, the first area 60 is an area in which the tipping
paper 300 is positioned. The second area 70 is an area
in which a rod article, e.g. the filter 100, is positioned.
Alternatively, the first area 60 can be considered to cor-
respond to the area on the rolling drum 30 in which the
tipping paper 300 is positioned, and the second area 70
corresponds to the area on the rolling drum 30 in which
a rod article, e.g. the filter 100, is positioned. In some
examples, the same image is analysed in both the first
area 60 and second area 70.

[0049] As shown in FIG. 1 and FIG. 2, a plurality of
filters 100 extend in a circumferential direction on the
rolling drum 30. The filters 100 are repeatedly placed at
regular intervals in the circumferential direction of the roll-
ing drum 30. In addition, cigarette rolls 200 are placed
on both sides of each filter 100. The tipping paper 300 is
also seated on the rolling drum 30 in order to couple the
filter 100 and the cigarette rolls 200 together. An edge of
the tipping paper is located adjacent to, or affixed to, the
filter 100 and tobacco rod 200. The edge is longitudinally
extending. The coupling is accomplished as the tipping
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paper 300 having the edge (shown as a lower end there-
of) positioned close to the filter 100 wraps the filter 100
and the cigarette rolls 200 in response to the rotation of
the rolling drum 30. In some examples, the tipping paper
is wrapped by rotation of the filter 100 and tobacco rod
200 with contact of an adjacent drum moving relative to
the rolling drum 30.

[0050] In some examples, the first area 60 is deter-
mined based on the area on the rolling drum 30 in which
the tipping paper 300 is positioned, and the second area
70 is determined based on the area on the rolling drum
in which the filter 100 is positioned. The imaging module
40 photographs the images of the first area 60 and the
second area 70, and the processing module 50 inspects
the images of the first and second areas 60 and 70, and
thereby determines a defect.

[0051] The processing module 50 servestoinspectde-
fects, which include contaminations such as foreign mat-
ter or stains, wrinkles, tears, filter omission, and the like.
The processing module 50 can determine such defects
by analyzing the recorded brightness on the first area 60
and/or the second area 70.

[0052] An exemplary analysis by the processing mod-
ule 50 is now described.

[0053] FIG. 3 illustrates an example in which the first
area 60 is divided into a first normal area 61 in which the
tipping paper 300 is expected to be present in a normal
state; and a first error area 62 which is around or in prox-
imity to the first normal area 61. In the normal state, the
tipping paper 300 is located in the first normal area 61.
Detection of the tipping paper 300 in the first error area
62 indicates an error or problem.

[0054] Thetipping paper 300 iscoupled to the filter 100
and the cigarette rolls 200 within a predetermined range
of error. Specifically, the tipping paper 300 is seated on
the rolling drum 30 within a tolerable range (i.e. a range
that is determined to be allowable), and the first normal
area 61 is positioned inside the tolerable range. The area
which is out of the tolerable range corresponds to the
first error area 62.

[0055] Inthe manufacturing process, the tipping paper
300inthe normal stateis positioned inthe tolerable range
and does not appear on the first error area 62. Specifi-
cally, the processing module 50 is configured to analyse
brightness in an area to determine whether the tipping
paper is present in that area. For example, when the im-
age of the first normal area 61 is white, brightness is
detected to be relatively high, e.g. above a threshold val-
ue. Therefore, wrapping material is determined to be de-
tected.

[0056] When the image of the first error area 62 has a
brightness below a threshold value, over all or a part of
the area, the wrapping material 300 is determined not to
be presentin thatarea (or partthereof). The tipping paper
300is notexposed on thefirst errorarea 62. Consequent-
ly, the color of the surface of the rolling drum 30 is de-
tected. In some aspects, the tipping paper 300 is deter-
mined to be incorrectly positioned if the tipping paper 300
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is not detected over the whole of the first normal area 61.
Thus, a detection of a part only which has a brightness
below a threshold value can indicate a defect. In some
aspects, a defect may only be determined if the size of
the low brightness area is greater than a pre-determined
area. This may prevent a false error, e.g. a misreading
pixel in the camera, triggering adetermination of an error.
[0057] The surface of the rolling drum 30 provides an
image brightness which is below the threshold value. In
some examples, the color of the surface of the rolling
drum 30 is black.

[0058] When the tipping paper 300 is misaligned, e.g.
the tipping paper 300 is spread and disposed out of the
tolerable range, part of the image of the tipping paper
300 can be detected on the first error area 62. This may
occur when the tipping paper 300 is double patched, i.e.
two pieces of tipping paper are provided instead of one.
The tipping paper 300 can be folded and positioned on
the rolling drum 30, leading to part of the image of the
tipping paper 300 detected on the first error area 62. In
this case, white or a brightness value above the threshold
value is detected in the first error area 62.

[0059] The first error area 62 extends near or around
atleast one edge of the firstnormal area 61. Forexample,
the first error area 62 extends around two or three edges
of the first normal area, e.g. the two lateral edges and/or
a circumferential edge distal from the rod articles 100,
200. In some aspects, the first error area 62 does not
extend along an edge of the first normal area 61 proximal
to the rod articles 100, 200, for example, between the
first normal area 61 of the tipping paper 300 and the rod
articles 100, 200. The first error area 62 extends in a n-
shape around the first normal area 61.

[0060] In some aspects, the first error area 62 further
extends on a distal side of rod articles 100, 200 to the
first normal area 61. For example, the first error area 62
extends on a far side or opposite side of the filter 100
and tobacco rods 200 to the first normal area 61. The
first error area 62 extends adjacent to the area expected
to be occupied by the filter assembly 100 and tobacco
rods 200. In some aspects, the second area is located
between a part of the first error area and the first normal
area.

[0061] In some examples, the first normal area 61 ex-
tends in a longitudinal direction of the filter 100 and to-
bacco rods 200, which is a lateral direction of the rolling
drum 30. The first normal area 61 also extends in a cir-
cumferential direction of the rolling drum 30. The first
normal area 61 can be rectangular in shape. The first
normal area 61 comprises a majority of the area of a
normal (correct) size of the tipping paper 300. In some
examples, an edge of the first normal area 61 is spaced
apartfrom a correctlocation for edges ofthe tipping paper
300. In particular, the first normal area 61 is spaced apart
from an edge of the tipping paper 300 adjacent to the
filter assembly 100 and tobacco rods 200. In some ex-
amples, the first normal area 61 is spaced apart from
two, three or all (e.g. four) edges of the tipping paper.
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[0062] In some examples, the first normal area 61 is
spaced apart from the first error area 62. The first normal
area 61 is spaced from the first error area 62 by a cir-
cumferential and/or longitudinal extent. In some exam-
ples, the image between the first normal area 61 and the
firsterror area 62 is notanalysed. Thus, in some aspects,
an alignment of the tipping paper 300 which provides
detection of the tipping paper 300 over the whole of the
firstnormal area 61 and no detection in the first error area
62 may be determined to be a correct positioning of the
tipping paper. If any tipping paper is detected in the first
error area 62, then this indicates an incorrect positioning
of the tipping paper.

[0063] FIG. 4 shows an example in which the tipping
paper 300 is not correctly positioned. A part of the tipping
paper 300 is detected in the first error area 62, indicated
by area 162. The detection of any tipping paper (i.e.
brightness above a threshold) in the first error area 62 is
determined by the processing module 50 to indicate a
problem with that set of components.

[0064] FIG.5Ashows atipping paper 300 which is dou-
ble-patched on the rolling drum 30 prior to wrapping. FIG.
5B shows a defective cigarette which has been manu-
factured in that state. The wrapping material has been
wrapped, but the smoking article is defective since two
sheets of wrapping material (double-patch) have been
wrapped in one smoking article.

[0065] Whenthetipping paper 300 has aforeign matter
defect 350, i.e. foreign matter such as a piece of tobacco
is positioned on the tipping paper 300, part of the image
on the first normal area 61 is detected to have lower
brightness than a threshold, e.g. lower brightness than
the tipping paper 300. In some aspects, the brightness
can be lower than the remainder of the tipping paper 300.
As such, the processing module 50 will determine a prob-
lem.

[0066] FIG.6Ashowsatipping paper 300ontherolling
drum 30 which has a foreign matter defect 350.FIG. 6B
shows a defective cigarette which has been manufac-
tured including that foreign matter defect 350.

[0067] Cigaretteswhich are determined to be defective
can be discharged from the manufacturing process or be
stored separately from normal cigarettes.

[0068] In this fashion, the cigarette inspection system
1 of this embodiment can easily detect any defects, such
as misalignment, a double patch or a foreign matter de-
fect, by detecting the image of the tipping paper 300 in
the process in which the tipping paper 300 wraps the filter
100 and the cigarette rolls 200 using the imaging module
40 and the processing module 50. It is also possible to
separate defective cigarettes such that the defective cig-
arettes can be excluded from the manufacturing process.
[0069] Referringto FIG. 4, in some examples, the sec-
ondarea 70 isdivided into a second centralarea 71 which
is a central portion of the second area 70 and a second
peripheral area 72 which is in a periphery. In particular,
the second central area 71 is substantially at a lateral
centre of the rod articles and/or drum 30. The second
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peripheral area 72 comprises two separate peripheral
areas 72, laterally spaced from the lateral centre of the
rod articles and/or drum 30. The peripheral areas 72 are
spaced apart from the second central area 71.

[0070] As described above, the filter 100 of this em-
bodiment is embodied by combining activated charcoal
filter sections and tow filter sections. The tow filter sec-
tions are positioned in the central portion and the acti-
vated charcoal filter sections are positioned at both sides
of the tow filters. The tow filter part includes the tow filter
sections and the paper which wraps the filtration material
of the tow filters. The paper or sheet material on the ex-
terior of the tow and/or charcoal filter sections is white.
[0071] The activated charcoal filter sections have low-
er brightness than the paper which wraps them. The ex-
ternal appearance of the activated charcoalfilter sections
is white owing to the paper which wraps them.

[0072] The exterior of the filter 100 is substantially
white in a normal state. The exterior of the filter 100 can
be a sheet material which wraps directly around filtration
material, e.g. filtration material of the charcoal filter sec-
tion and/or tow filter section. Alternatively, each filter sec-
tion can comprise filtration material wrapped in a sheet
material extending over only the length of that filter sec-
tion. A further sheet material (e.g. paper) extends over a
plurality the filter sections. Forexample, the charcoalfilter
section and/or tow filter section can comprise filtration
material wrapped in separate sections of sheet material,
and overwrapped with a further piece of wrapping mate-
rial over the whole of the filter assembly 100. This wrap-
ping is overwrapped with the wrapping material 300.
[0073] In some aspects, the inspection system is con-
figured to detect the colour and/or brightness of the ex-
terior of the filter, during or directly prior to wrapping with
the tipping paper to connect to the source of smokeable
material. For example, the colour and/or brightness
measured by the inspection system is the exterior sheet
material of the filter assembly.

[0074] In the second area 70, the plurality of regions
can correspond to different rod articles or to different filter
sections. For example, the second central area 71 forms
part of the area in which the tow filter sections are posi-
tioned, and the second peripheral area 72 forms part of
the area in which the activated charcoal filter sections
are positioned. The inspection system is configured to
detect a defect with at least a part of an analysed region.
The defect can be determined by a change in colour
and/or brightness in at least a part of the area, to identify
a problem with that component. The change in colour
and/or brightness can be identified as a reduction in
brightness in an area of the region. The reduced bright-
ness and/or colour can be detected over any size area
to indicate a defect, or detected over at least a minimum
area. The change in brightness and/or colour indicating
adefect can be a change by at least a minimum amount
from pre-determined (threshold) value, or from an aver-
age value of the region.

[0075] In afurther embodiment, the second peripheral
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area 72 or a further peripheral area are arranged to align
with the tobacco rod.

[0076] In the manufacturing process of the smoking
articles, the rod article(s), e.g. filter 100, in the normal
state is positioned in the second area 70, and white im-
ages are detected from both the second central area 71
and the second peripheral area 72.

[0077] In contrast, when the filter is polluted, e.g. the
outer periphery of the filter 100 is stained with foreign
matter, the brightness of the image on the second central
area 71 is detected to be low by the imaging module 40
over at least a partof that area. In particular, if the second
central area 71 corresponding to the tow filter section
which is generally white is stained with foreign matter,
the brightness of the image on the second central area
71 is detected to be low by the imaging module 40. In
the present invention, the processing module 50 deter-
mines that the filter in this state is contains foreign matter.
[0078] In some aspects, a defect may only be deter-
mined on any area of any embodiment if the size of the
low brightness area is greater than a pre-determined ar-
ea. This may prevent a false error for a very small dark
area, e.g. a misreading pixel in the camera, triggering a
determination of an error.

[0079] FIG. 7 shows afilter 100 containing foreign mat-
ter on the rolling drum 30. Additional matter 150 is inad-
vertently present on the filter 100.

[0080] If the filter 100 is not correctly seated on the
second area 70, the processing module 50 candetermine
that the filter has been omitted. For example, the filter
may not be correctly seated if the filter 100 is biased to
one side, the filter 100 is folded or snapped, or the like;
or when the activated charcoal filter section or tow filter
section of the filter 100 is omitted, the processing module
50 determines that the filter has been omitted.

[0081] Specifically, when white (or a colour/brightness
within a predetermined range) is not observed on all or
a part of the second peripheral area 72, the imaging mod-
ule 40 determines the brightness of the image on the
second peripheral area 72 to be low. Thus, a defect is
determeined.

[0082] The brightness can be considered as low if, for
example, the brightness is below a threshold of bright-
ness, and/or an area which is considered bright is lower
thanathreshold area. In a possible aspect, the brightness
of the second peripheral area 72 is relative to the outer
circumference of the filter 100.

[0083] FIG. 8 shows an example in which tow (filtration
material) has been omitted from a filter 100 in an area
160. The filtration material is not present in at least part
of the filter.

[0084] FIG. 9 shows an example in which a filter 100
is not properly positioned on the second area 70. For
example, at least a part of the filter has been omitted,
indicated by area 170. In some aspects, these faults can
be identified by detecting areduced brightness in at least
a part of the second area.

[0085] In some aspects, the inspection system analy-
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ses both the first and second areas of the smoking article,
when the connecting sheet material is adjacent or par-
tially wrapped. In some aspects, the first and/or second
areas comprise a plurality of regions which are individu-
ally or separately analysed to determine whether a defect
exists in the smoking article. In some aspects, the first
and second regions are analysed differently in the first
and second areas. In particular, the first and second re-
gions of the first area (i.e. first normal area 61 and first
error area 62) are analysed differently from the first and
second regions of the second area (i.e. second central
area 71 and second peripheral area 72). For example,
the first area comprises a first region (first normal area
61) in which a high brightness (white) indicates a normal
smoking article, and a second region (first error area 62)
in which a high brightness (e.g. whole area white) indi-
cates a defect. For the second area, a high brightness
(e.g. whole area white) in both of the first and second
regions (second central area 71 and second peripheral
area 72) indicates a normal smoking article.

[0086] As set forth above, the inspection system 1 of
the present invention can detect the image of the filter
100 inthe process in which the wrapping material (tipping
paper 300) is wrapping the filter 100 and the cigarette
rolls 200 using the imaging module 40 and the processing
module 50, thereby easily detecting defects, such as a
filter containing foreign matter, filter omission, and the
like. In some aspects, the imaging module 40 is config-
ured to examine the wrapping material and rod articles.
The connecting sheet material and rod articles are ex-
amined immediately prior to, at the start of, or during
wrapping of the sheet material around the rod articles. It
is therefore possible to separate a defective cigarette
from a normal cigarette, so that the defective cigarette is
excluded from the manufacturing process of cigarettes.
[0087] In some examples, the processing module is
arranged to analyse the generated images. The process-
ing can comprise one or more of the following stages or
features, in any combination:

1) Pre-processing, which can optionally include one
or more of; brightness/darkness adjustment, binary
conversion and position adjustment;

2) Extraction of characteristics, which can optionally
include one or more of; a point sensor (ON/OFF),
line sensor (length, quantity), area sensor (area)
and/or pattern matching (shape); and

3) Differentiation, which can optionally include one
or more of; tolerance setting, logic operations and/or
numerical operations.

[0088] The image generated by the imaging module
can be a stillimage or a video image. The image can be
digitized. In some examples, the image is digitized into
two levels according to whether the brightness is above
or below a threshold value. The two levels can be char-
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acterized as "White" or "Black". Alternatively, the image
signal can be digitized to a gray scale, for example, com-
prising 256 levels of brightness. In some examples, the
threshold value described above are applicable to the
digitized images.

[0089] The image comprises a plurality of pixels. The
pixels can be analysed individually. In some aspects, the
image can be processed using adjacent pixels, for ex-
ample, analysing a 3x3 area around a processed pixel.
In some examples, the image can be "filter processed".
Alternatively or in addition, any type of image processing
can be carried out on the image(s).

[0090] FIG.10showsanexampleoverview of asystem
according to an embodiment of the invention. The imag-
ing module 40 is connected to a processing module 260.
The imaging module outputs image data to the CPU 50,
as described above. In some examples, an input inter-
face unit 260 of the processing module can provide an
interface and/or buffering for image data between the
CPU 50 and imaging module 40. The CPU 50 can be
connected to a memory 252. The memory can store data
or values to enable the analysis of the image data. For
example, the memory can store threshold values or av-
erage values for comparison with the image data re-
ceived. An output determination of the image data anal-
ysis can be communicated to an output interface unit
254. The output interface unit 254 is connected to the
apparatus for manufacturing the smoking articles. The
output interface unit 254 is arranged to convert the de-
termination of the CPU 50 to a command which is rec-
ognized by the manufacturing apparatus, in order to se-
lectively allow of prevent a smoking article to continue
further with the manufacturing or packing process.
[0091] The units and modules described above are ex-
amples only, and are indicative of function. One or more
units or modules can be integrally formed, or not present.
Further units or modules may be included to carry out
the described functions.

[0092] FIG. 11 shows a flowchart 400 of a process ac-
cording to an embodiment of the invention. The terms
used are those of an example, and can be replaced by
more general terms. In 402, a web of wrapping sheet
material, e.g. paper, is supplied. The sheet material can
be termed tipping paper. The paper is cut to form wrap-
ping material for one or more smoking articles, in 404.
The tipping paper and rod articles are conveyed onto a
conveyor element, in 406. The conveyor element is ar-
ranged to receive both tipping paper and rod articles, for
example, for wrapping the tipping paper around the rod
articles. Animage of the tipping paper and/or rod articles
is recorded, in 408. The recorded image is transmitted
to a processing module for analysis. The analysis deter-
mines the presence, contamination and/or correct man-
ufacture of one or more areas on the tipping paper and/or
rod articles. For example, the analysis comprises identi-
fying areas of relatively low brightness. In some aspects,
the analysis comprises detecting the presence of the tip-
ping paper in an area which indicates a defect, e.g. as
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described above. The analysis determines either that the
photographed smoking article is satisfactory or defective,
in 412. If satisfactory, the remaining manufacturing
and/or packing processes are carried out, in 414. If de-
fective, the smoking article is removed and separated
from the satisfactory smoking articles, in 416. The defec-
tive smoking article is separated immediately, or ata later
stage, e.g. after the wrapping of the rod articles is carried
out.

[0093] An embodiment of the invention can comprise
only some of the processes described above. For exam-
ple, the inspection can comprise only 408 to 412.
[0094] The examples above describe an inspection
system configured to detect errors in two smoking articles
being manufactured simultaneously. Alternatively, the
present invention relates to an inspection system config-
ured to detect errors during manufacturing a single smok-
ing article. The first area is reduced in area accordingly.
The second area can comprise a central area and one
peripheral area.

[0095] An example of the invention describes record-
ing an image of a rolling drum. The rolling drum can be
generally referred to as a conveying element, on which
rod articles are seated prior to or during wrapping with a
sheet material. Insome examples, one ormorerod article
is imaged by the imaging module.

[0096] An example of the invention describes record-
ing animage of arollingdrum. Theimage is taken towards
the rolling drum, and the imaged surface of the rolling
drum may be covered by the tipping paper and rod arti-
cles. Therefore, the recorded image may not comprise
the rolling drum itself, only the components seated on
the rolling drum.

[0097] The second area has been described as corre-
sponding to two distinct areas or regions corresponding
to two different filter sections. Alternatively, the second
area can comprise only one area, e.g. for imaging a
smoking article comprising only one filter section. Alter-
natively, the second area comprises a plurality of regions
for imaging different areas of a smoking article having a
single filter section or for imaging different areas on a
smoking article having a plurality of filter sections.
[0098] An embodiment of the invention has been de-
scribed as imaging and analysing two distinct areas of
the smoking article. Alternatively or in addition, the im-
aging module is arranged to take an image of the con-
necting sheet material during wrapping of the connecting
sheet material around the filter. The imaging module can
be arranged to image only one of the first and second
area, and/or, the processing module can be arranged to
analyse only one of the first and second area.

[0099] An example of the invention describes analys-
ing an image of the wrapping of the source of smokable
material and filter with a wrapping material. The filter is
provided as a wrapped rod. Alternatively, the inspection
can be used to detect errors in the wrapping of one or
more filter sections with a wrapping material. The wrap-
ping material is wrapped around a plurality of rod articles
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in the form of filter sections. Each filter section can com-
prise filtration material wrapped in a wrapping, which are
connected together by the rod wrapping material.
[0100] Embodiments ofthe invention describe imaging
and/or analyzing both the wrapping material and the rod
articles. Alternatively, only one of the wrapping material
and the rod articles are imaged and/or analysed. The
wrapping material or rod articles can be analysed in one,
two, three or more areas to determine a defect. Alterna-
tively, the imaging is carried out using two cameras or
imaging modules, each arranged to generate a separate
image. The images can be analysed separately. The
processing module can be arranged to analyse one im-
age at once, or analyse more than one image in parallel.
[0101] Whilethe presentinvention has been described
and shown with respect to the specific embodiments, it
will be apparent to a person having ordinary skill in the
art that various modifications and variations may be
made without departing from the scope of the invention.
Therefore, such modifications and variations should not
be construed as being separate from the technical and
scope of the invention, and it should be understood that
such modified embodiments fall within the scope of the
claims of the invention.

[0102] Inorderto address various issues and advance
the art, the entirety of this disclosure shows by way of
illustration various embodiments in which the claimed in-
vention(s) may be practiced and provide for superior in-
spection of tobacco products. The advantages and fea-
tures of the disclosure are of a representative sample of
embodiments only, and are not exhaustive and/or exclu-
sive. They are presented only to assist in understanding
and teach the claimed features. It is to be understood
that advantages, embodiments, examples, and/or other
aspects of the disclosure are not to be considered limi-
tations on the claims, and that other embodiments may
be utilised and modifications may be made without de-
parting from the scope of the disclosure. Various embod-
iments may suitably comprise, consist of, or consist es-
sentially of, various combinations of the disclosed ele-
ments, components, features, parts, steps, means, etc.
In addition, the disclosure includes other inventions not
presently claimed, but which may be claimed in future.
Any feature of any embodiment can be used independ-
ently of, or in combination with, any other feature.

Claims
1. A system (1) comprising:

a machine for manufacturing a smoking article,
wherein the machine comprises a rotatable tip-
ping drum to which a tipping paper web is con-
tinuously supplied, a cutter to cut the tipping pa-
per web at predetermined intervals to form indi-
vidual tipping papers and, a conveying drum
configured to receive a plurality of sets of rod
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articles and convey them in a direction perpen-
dicular to the longitudinal axis of the rod articles,
each set of said plurality of sets of rod articles
also receiving an individual tipping paper for
wrapping and coupling the rod articles of each
set together as the conveying drum rotates; and
an imaging module (40) positioned relative to
the conveying drum to generate an image of the
rod articles and individual tipping paper of each
set whilst being seated on said conveying drum
and before wrapping of the set of rod articles by
the individual tipping paper is complete; and,

a processing module (50) configured to process
images generated by the imaging module,
wherein the processing module is configured to
analyse images in a first area (60) in which the
individual tipping paper is positioned, and,
determine a defect in the position of the individ-
ual tipping paper of a setimaged by the imaging
module by analysing the first area.

The system of claim 1, wherein the processing mod-
ule is configured to analyse images in a second area
in which a said rod article is positioned, and, to de-
termine a defect by analysing the second area.

The system of claim 1 or claim 2 wherein the first
area and/or second area comprises a plurality of re-
gions (61, 62 and/or 71, 72) which are individually
analysed to determine a defect.

The system of claim 3 wherein at least two of said
plurality of regions are spaced apart.

The system of any one of the preceding claims,
wherein the first area is divided into a first normal
area (61) and a first error area (62), wherein detec-
tion of the individual tipping paper in the first normal
area indicates a normal state.

The system of any one of the preceding claims,
wherein the first area is divided into a first normal
area (61) and a first error area (62), wherein the
processing module determines a defect when a part
of the image of the first error area comprises the
individual tipping paper.

The system of claim 5 or claim 6 wherein the first
error area extends around at least one side of the
first normal area, and optionally, the first error area
extends around at leastthree sides of the first normal
area, and optionally, the first error area extends
around all sides of the first normal area.

The system of any one of claims 2 to 7, wherein the
second area (70) is located between a part of the
first error area (62) and the first normal area (61).
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The system of any one of the preceding claims
wherein the processing module determines a defect
when part of the image of the first normal area (61)
oraregionofthefirstarea (60) has alower brightness
than a threshold value.

The system of any one of claims 2 to 9, wherein the
processing module is configured to determine a de-
fect when part of the image of the second area (70)
has a different brightness than the image of the rod
articles, or has a different brightness to a threshold
value or range, and optionally determines a defect
when part of the image of the second area has a
lower brightness than a threshold value.

The system of any one of claims 2 to 10, wherein a
said rod article comprises a filter having a plurality
of filter sections, and a plurality of regions of the sec-
ond area (70) are arranged to correspond to different
filter sections.

The system of any one of claims 2 to 11, wherein
the second area (70) comprises a second central
area (71) which comprises a central portion of the
image of the second area and one or more second
peripheral area (72) which comprises a peripheral
portion of the image of the second area.

The system of any one of claims 2 to 12, wherein
the processing module determines a defective rod
article when all or part of the image of the second
area (70) has a lower brightness than a threshold
value indicating a normal rod article.

The systemofclaim 12 0r 13, wherein the processing
module determines a rod article omission when all
or part of the image of the second peripheral area
(72) has a lower brightness than a threshold value
indicating a normal rod article.

The system of any one of the preceding claims
wherein the imaging module is arranged to record
an image of the smoking article during manufacture
and after:

a tipping drum (10) on which a sheet material
web is cut at predetermined intervals, thereby
forming wrapping materials; and

a swash drum (20) which supplies a filter and a
source of smokable material which are seated
on the swash drum while maintaining a prede-
termined interval from each other.

A method (400) of inspecting smoking articles during
manufacture of said smoking articles on a machine
for manufacturing said smoking articles, the machine
comprising arotatable tipping drum towhich a tipping
paper web is continuously supplied, a cutter to cut
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the tipping paper web at predetermined intervals to
form individual tipping papers and, a conveying drum
configured to receive a plurality of sets of rod articles
and convey them in a direction perpendicular to the
longitudinal axis of the rod articles, each set of said
plurality of sets of rods articles also receiving an in-
dividual tipping paper for wrapping and coupling the
rod articles of each set together as the conveying
drum rotates, wherein the method includes:

positioning an imaging module relative to the
conveying drum to generate an image of the rod
articles and individual tipping paper of each set
whilst being seated on said conveying drum and
before wrapping of the set of rod articles by the
individual tipping paper is complete; and,
analysing the area of the image (410) taken by
the imaging module in a first area in which the
individual tipping paper is positioned; and
determining a defect (412) in the position of the
individual tipping paper of a set imaged by the
imaging module by analysing the image on the
first area.

Patentanspriiche

System (1), das Folgendes aufweist:

eine Maschine zum Herstellen eines Raucher-
artikels, wobei die Maschine eine rotationsfahi-
ge Filteransetztrommel, der kontinuierlich eine
Mundstlckbelagpapierbahn zugefihrt wird, ei-
ne Schneidvorrichtung zum Zuschneiden der
Mundstlickbelagpapierbahn in vorbestimmten
Abstanden zu einzelnen Mundstlickbelagpapie-
ren und eine Fordertrommel, die gestaltet ist,
um mehrere Satze von Stockartikeln aufzuneh-
men und sie in einer zur Langsachse der Stock-
artikel lotrechten Richtung zu beférdern, auf-
weist, wobei jeder Satz der genannten mehre-
ren Satze von Stockartikeln auch ein einzelnes
Mundstlickbelagpapier zum Umhdiillen und Kop-
peln der Stockartikel jedes Satzes miteinander
beim Rotieren der Férdertrommel erhalt; und
ein Bildgebungsmodul (40), das relativ zur For-
dertrommel positioniert ist, um ein Bild der
Stockartikel und des einzelnen Mundstiickbe-
lagpapiers jedes Satzes zu erzeugen, wahrend
sie aufder genannten Férdertrommel sitzen und
bevor die Umhillung des Satzes von Stockarti-
keln mit dem einzelnen Mundstlickbelagpapier
abgeschlossen ist; und

ein Verarbeitungsmodul (50), das zum Verar-
beiten von Bildern konfiguriert ist, die von dem
Bildgebungsmodul erzeugt werden,

wobei das Verarbeitungsmodul konfiguriert ist
zum Analysierenvon Bildernineinem ersten Be-
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reich (60), in dem das einzelne Mundstlickbe-
lagpapier positioniert ist, und

Ermitteln eines Defekts an der Position des ein-
zelnen Mundstilickbelagpapiers eines von dem
Bildgebungsmodul abgebildeten Satzes durch
Analysieren des ersten Bereichs.

System nach Anspruch 1, wobei das Verarbeitungs-
modul konfiguriert ist zum Analysieren von Bildern
in einem zweiten Bereich, in dem ein genannter
Stockartikel positioniert ist, und Ermitteln eines De-
fekts durch Analysieren des zweiten Bereichs.

System nach Anspruch 1 oder Anspruch 2, wobei
der erste Bereich und/oder der zweite Bereich meh-
rere Regionen (61, 62 und/oder 71, 72) aufweist, die
zur Ermittlung eines Defekts einzeln analysiert wer-
den.

System nach Anspruch 3, wobei wenigstens zwei
der genannten mehreren Regionen voneinander be-
abstandet sind.

System nach einem der vorhergehenden Anspri-
che, wobei der erste Bereich in einen ersten norma-
len Bereich (61) und einen ersten Fehlerbereich (62)
unterteilt ist, wobei die Erkennung des einzelnen
Mundstlickbelagpapiers im ersten normalen Bereich
einen normalen Zustand bezeichnet.

System nach einem der vorhergehenden Anspri-
che, wobei der erste Bereich in einen ersten norma-
len Bereich (61) und einen ersten Fehlerbereich (62)
unterteilt ist, wobei das Verarbeitungsmodul einen
Defekt ermittelt, wenn ein Teil des Bilds des ersten
Fehlerbereichs das einzelne Mundstlickbelagpapier
aufweist.

System nach Anspruch 5 oder Anspruch 6, wobei
der erste Fehlerbereich um wenigstens eine Seite
des ersten normalen Bereichs verlauft und wahlwei-
se der erste Fehlerbereich um wenigstens drei Sei-
ten des ersten normalen Bereichs verlauft und wahl-
weise der erste Fehlerbereich um alle Seiten des
ersten normalen Bereichs verlauft.

System nach einem der Anspriche 2 bis 7, wobei
derzweite Bereich (70) zwischen einem Teildes ers-
ten Fehlerbereichs (62) und dem ersten normalen
Bereich (61) liegt.

System nach einem der vorhergehenden Anspri-
che, wobeidas Verarbeitungsmodul einen Defekt er-
mittelt, wenn Teil des Bilds des ersten normalen Be-
reichs (61) oder eine Region des ersten Bereichs
(60) eine geringere Helligkeit als ein Schwellenwert
hat.
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System nach einem der Anspriiche 2 bis 9, wobei
das Verarbeitungsmodul konfiguriert ist zum Ermit-
teln eines Defekts, wenn Teil des Bilds des zweiten
Bereichs (70) eine andere Helligkeit als das Bild der
Stockartikel hat oder eine gegentiiber einem Schwel-
lenwert oder -bereich andere Helligkeit hat, und
wahlweise einen Defekt ermittelt, wenn Teildes Bilds
des zweiten Bereichs eine geringere Helligkeit als
ein Schwellenwert hat.

System nach einem der Anspriche 2 bis 10, wobei
ein genannter Stockartikel einen Filter mit mehreren
Filterabschnitten aufweist und mehrere Regionen
des zweiten Bereichs (70) angeordnet sind, um ver-
schiedenen Filterabschnitten zu entsprechen.

System nach einem der Anspriche 2 bis 11, wobei
der zweite Bereich (70) einen zweiten zentralen Be-
reich (71) aufweist, der einen zentralen Teildes Bilds
des zweiten Bereichs aufweist, und wenigstens ei-
nen zweiten peripheren Bereich (72), der einen pe-
ripheren Teil des Bilds des zweiten Bereichs auf-
weist.

System nach einem der Anspriche 2 bis 12, wobei
das Verarbeitungsmodul einen defekten Stockarti-
kel ermittelt, wenn das Bild des zweiten Bereichs
(70) ganz oder teilweise eine geringere Helligkeit als
ein Schwellenwert hat, der einen normalen Stockar-
tikel bezeichnet.

System nach Anspruch 12 oder 13, wobei das Ver-
arbeitungsmodul das Fehlen eines Stockartikels er-
mittelt, wenn das Bild des zweiten peripheren Be-
reichs (72) ganz oder teilweise eine geringere Hel-
ligkeit als ein Schwellenwert hat, der einen normalen
Stockartikel bezeichnet.

System nach einem der vorhergehenden Anspru-
che, wobeidas Bildgebungsmodul zum Aufzeichnen
eines Bilds des Raucherartikels wahrend der Her-
stellung und danach angeordnet ist:

eine Filteransetztrommel (10), an der eine fla-
chige Materialbahn in vorbestimmten Abstan-
den geschnitten wird, wodurch Umhiillungsma-
terial gebildet wird; und

eine Taumeltrommel (20), die einen Filter und
eine Quelle rauchbaren Materials zufiihrt, die
auf der Taumeltrommel sitzen, wahrend sie ei-
nen vorbestimmten Abstand voneinander ein-
halten.

Verfahren (400) zur Inspektion von Raucherartikeln
wahrend der Herstellung der genannten Raucherar-
tikel an der Maschine zur Herstellung der genannten
Raucherartikel, wobei die Maschine eine rotations-
fahige Filteransetztrommel, der kontinuierlich eine
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Mundstlickbelagpapierbahn zugefiihrt wird, eine
Schneidvorrichtung zum Zuschneiden der Mund-
stlickbelagpapierbahn in vorbestimmten Abstanden
zu einzelnen Mundstilickbelagpapieren und eine
Foérdertrommel, die gestaltet ist, um mehrere Satze
von Stockartikeln aufzunehmen und sie in einer zur
Langsachse der Stockartikel lotrechten Richtung zu
beférdern, aufweist, wobei jeder Satz der genannten
mehreren Satze von Stockartikeln auch ein einzel-
nes Mundstiickbelagpapier zum Umhdillen und Kop-
peln der Stockartikel jedes Satzes miteinander beim
Rotieren der Fordertrommel erhalt; wobei das Ver-
fahren Folgendes beinhaltet:

Positionieren eines Bildgebungsmoduls relativ
zur Fordertrommel, um ein Bild der Stockartikel
und des einzelnen Mundstiickbelagpapiers je-
des Satzes zu erzeugen, wahrend sie auf der
genannten Férdertrommel sitzen und bevor die
Umhillung des Satzes von Stockartikeln mit
dem einzelnen Mundstlickbelagpapier abge-
schlossen ist; und

Analysieren des Bereichs des von dem Bildge-
bungsmodul aufgenommenen Bilds (410) in ei-
nem ersten Bereich, in dem das einzelne Mund-
stickbelagpapier positioniert ist, und

Ermitteln eines Defekts (412) an der Position
des einzelnen Mundstlckbelagpapiers eines
von dem Bildgebungsmodul abgebildeten Sat-
zes durch Analysieren des Bilds in dem ersten
Bereich.

Revendications

Systéme (1) comportant :

une machine servant a fabriquer un article a fu-
mer, dans lequel la machine comporte un tam-
bour rotatif de manchettes auquel une bande de
papier @ manchettes est fournie en continu, un
couteau servant a couper la bande de papier a
manchettes selon des intervalles prédéterminés
pour former des papiers individuels de manchet-
tes et, un tambour de transport configuré pour
recevoir une pluralité de jeux d’articles en forme
detige et pour les transporterdans une direction
perpendiculaire par rapport a I'axe longitudinal
des articles en forme de tige, chaque jeu de la-
dite pluralité de jeux d’articles en forme de tige
recevant aussi un papier individuel de manchet-
te adesfins d’emballage etd’accouplementdes
articles en forme de tige de chaque jeu ensem-
ble alors que le tambour de transport tourne ; et
un module d’imagerie (40) positionné par rap-
port au tambour de transport pour générer une
image des articles en forme de tige et du papier
individuel de manchette de chaque jeu alors
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gu’ils se trouvent sur ledit tambour de transport
et avant que 'emballage du jeu d’articles en for-
me de tige par le papier individuel de manchette
ne soit terminé ; et,

un module de traitement (50) configuré pour trai-
ter les images traitées par le module d’imagerie,
dans lequel le module de traitement est confi-
guré pour analyser des images dans une pre-
miére zone (60) dans laquelle le papier indivi-
duel de manchette est positionné, et,
déterminer un défaut dans la position du papier
individuel de manchette d’'un jeu imagé par le
module d’'imagerie par 'analyse de la premiére
zone.

Systéme selon larevendication 1, dans lequel le mo-
dule de traitement est configuré pour analyser des
images dans une deuxiéme zone dans laquelle un
dit article en forme de tige est positionné, et, pour
déterminer un défaut par 'analyse de la deuxiéme
zone.

Systéme selon larevendication 1 ou la revendication
2, dans lequel la premiére zone et/ou la deuxiéme
zone comporte une pluralité de régions (61, 62 et/ou
71, 72) qui sont analysées individuellement pour dé-
terminer un défaut.

Systéme selon la revendication 3, dans lequel au
moins deux régions parmi ladite pluralité de régions
sont espacées l'une par rapport a 'autre.

Systéme selon 'une quelconque des revendications
précédentes, dans lequel la premiére zone est divi-
sée en une premiere zone normale (61) et une pre-
miére zone d’erreur (62), dans lequel la détection du
papier individuel de manchette dans la premiére zo-
ne normale indique un état normal.

Systéme selon 'une quelconque des revendications
précédentes, dans lequel la premiére zone est divi-
sée en une premiere zone normale (61) et une pre-
miére zone d’erreur (62), dans lequel le module de
traitement détermine un défaut quand une partie de
'image de la premiére zone d’erreur comporte le pa-
pier individuel de manchette.

Systéme selon larevendication 5 ou la revendication
6, dans lequel la premiere zone d’erreur s’étend
autour d’au moins un c6té de la premiére zone nor-
male, et éventuellement, la premiére zone d’erreur
s’étend autour d’au moins trois c6tés de la premiere
zone normale, et éventuellement, la premiére zone
d’erreur s’étend autour de tous les cotés de la pre-
miére zone normale.

Systéme selon 'une quelconque des revendications
2 a7, dans lequel la deuxiéme zone (70) est située
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entre une partie de la premiére zone d’erreur (62) et
la premiére zone normale (61).

Systéme selon 'une quelconque des revendications
précédentes, dans lequel le module de traitement
détermine un défaut quand une partie de I'image de
la premiére zone normale (61) ou une région de la
premiére zone (60) a une luminosité inférieure par
rapport a une valeur de seuil.

Systéme selon 'une quelconque des revendications
2 a9, dans lequel le module de traitement est con-
figuré pour déterminer un défaut quand une partie
del'image de la deuxieme zone (70) a une luminosité
différente par rapport a 'image des articles en forme
de tige, ou a une luminosité différente par rapport a
une plage ou valeur de seuil, et éventuellement dé-
termine un défaut quand une partie de 'image de la
deuxiéme zone a une luminosité inférieure par rap-
port a une valeur de seuil.

Systéme selon 'une quelconque des revendications
2 a 10, dans lequel un dit article en forme de tige
comporte un filtre ayant une pluralité de sections de
filtre, et une pluralité de régions de ladeuxiéme zone
(70) sont agencées pour correspondre a différentes
sections de filtre.

Systéme selon 'une quelconque des revendications
2 a 11, dans lequel la deuxiéme zone (70) comporte
une deuxiéme zone centrale (71) qui comporte une
partie centrale de I'image de la deuxiéme zone et
une ou plusieurs deuxiémes zones périphériques
(72) qui comportent une partie périphérique de I'ima-
ge de la deuxiéme zone.

Systéme selon 'une quelconque des revendications
2 a 12, dans lequel le module de traitement déter-
mine un article en forme de tige défectueux quand
la totalité ou une partie de 'image de la deuxiéme
zone (70) a une luminosité inférieure par rapport a
une valeur de seuil indiquant un article en forme de
tige normal.

Systéme selon la revendication 12 ou la revendica-
tion 13, dans lequel le module de traitement déter-
mine une omission d’article en forme de tige quand
la totalité ou une partie de 'image de la deuxiéme
zone périphérique (72) a une luminosité inférieure
par rapport a une valeur de seuil indiquant un article
en forme de tige normal.

Systéme selon 'une quelconque des revendications
précédentes, dans lequel le module d’imagerie est
agencé pour enregistrer une image de larticle a fu-
mer lors de la fabrication et auprés :

un tambour de manchettes (10) sur lequel une
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bande de matériau en feuille est coupée selon
des intervalles prédéterminés, pour ainsi former
des matériaux d’emballage ; et

un tambour oscillant (20) qui fournit un filtre et
une source de matiére a fumer qui se trouvent
sur le tambour oscillant tout en maintenant un
intervalle prédéterminé entre eux.

16. Procédé (400) permettant d’inspecter des articles a

fumer lors de la fabrication desdits articles a fumer
sur une machine servant a fabriquer lesdits articles
a fumer, la machine comportant un tambour rotatif
de manchettes auquel une bande de papier a man-
chettes est fournie en continu, un couteau servant a
couper la bande de papier a manchettes selon des
intervalles prédéterminés pour former des papiers
individuels de manchettes et, un tambour de trans-
port configuré pour recevoir une pluralité de jeux
d’articles en forme de tige et pour les transporter
dans une direction perpendiculaire par rapport a
I'axe longitudinal des articles en forme de tige, cha-
que jeu de ladite pluralité de jeux d’articles en forme
de tige recevant aussi un papier individuel de man-
chette a des fins d’emballage et d’accouplement des
articles en forme de tige de chaque jeu ensemble
alors que le tambourde transporttourne, dans lequel
le procédé comprend les étapes consistant a :

positionner un module d’imagerie par rapportau
tambour de transport pour générer une image
des articles en forme de tige et du papier indivi-
duel de manchette de chaque jeu alors qu’ils se
trouvent sur ledit tambour de transport et avant
que 'emballage du jeu d’articles en forme de
tige par le papier individuel de manchette ne soit
terminé ; et,

analyser la zone de I'image (410) prise par le
module d’imagerie dans une premiere zone
dans laquelle le papier individuel de manchette
est positionné ; et,

déterminer un défaut (412) dans la position du
papier individuel de manchette d’un jeu imagé
par le module d’imagerie par 'analyse de I'ima-
ge sur la premiére zone.
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