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(54)
ITEMS OF CLOTHING

(67)  The invention describes an apparatus (1) for
continuous detection and cutting of fabric (tes_i) bearing
a predefined real striped and checked pattern (TexR_i),
for making an item of clothing (Ci), it comprises a loading
area (A1) forloading fabric (tes_i); movement means (10)
for moving the fabric (tes_i); detection means (20) ar-
ranged to detect from the fabric (tes_i) at least effective
points (P1_i) representative of meeting points detected
in the predefined pattern (TexR_i); a processing unit (40)
for processing effective (P1_i) and/or theoretical points
(PO_i;i=1..n) configured to: receive the theoretical points
PO_i, representative of a theoretical pattern (Tex_i) re-
produced on component parts (Cij) of items of clothing
(Ci); receive the effective points (P1_i) detected, repre-
sentative of meeting points detected of the predefined

APPARATUS AND METHOD FOR CONTINUOUS DETECTION AND CUTTING OF FABRIC FOR

real pattern (TexR_i) in the fabric (tes_i) detected; make
a comparison by points between the theoretical points
(P0O_i) and the effective points (P1_i); determine real
meeting points (PR_i) of the real pattern (TexR_i) in the
component parts (Cij) at least according to the compar-
ison by points; a cutting area (A2) arranged downstream
of said loading area (A1); a cutting head (30) configured
to cut the fabric (tes_i) according to the real meeting
points (PR_i) determined.

The invention also describes a corresponding meth-
od for continuous detection and cutting, a computer pro-
gram configured to perform the method, and a graphical
user interface configured to display on a display device
the steps performed by the method and/or by the com-
puter program.
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Description

Field of application

[0001] The invention relates to the field of preparation
of items of clothing, in particular made with fabrics with
striped and/or checked patterns.

[0002] In particular, the invention relates to an appa-
ratus/method for continuous detection and cutting of fab-
rics bearing striped and/or checked patterns for making
items of clothing and the following description refers to
this field of application to simplify its presentation.

Prior Art

[0003] Itis known that a considerable part of the haute
couture clothing items sold is made with striped and/or
checked patterns.

[0004] It is also known that an exact match between
the startand end of a stripe/checkin two component parts
sewn to one anotherin an item of clothing is an irrefutable
index of the quality of the item of clothing, as well as a
requirement for a necessary aesthetic factor of continuity.
[0005] Fabric cutting machines exist on the market for
making these items of clothing.

[0006] Inthese machines, the fabric input into the cut-
ting area is photographed by a camera mounted on a
cutting head; the camera takes a series of photos of sam-
ple parts of the fabric, so as to photograph a sample of
the pattern shown on the same.

[0007] Oncethe camera hastakenthe photos,itmakes
them available to an operator who, after viewing them,
uses a mouse to select the points of the photographed
pattern corresponding to the points of a predefined target
model of an item of clothing to make.

[0008] Unfortunately, since the search for significant
points in the pattern is led by the operator, errors are
never inevitable, even though the operations are carried
out with the utmost care.

[0009] In addition, with this method, the guarantee of
an optimal result is not predictable because even small
inaccuracies in the operator’s pointing can result in no-
ticeable discontinuities in the pattern of the item of cloth-
ing.

[0010] Additionally, the pictures taken, in part obtained
by interpolation, could already contain intrinsic errors
which are independent of the operator’s skill in choosing.
[0011] Lastly, the production of component parts of
items of clothing using these methods is dramatically
slow because the operations of photographing the imag-
es (i.e. the detection), the selection by the operator, and
the cutting are carried out strictly in sequence, in addition
to a non-negligible amount of time required for the oper-
ator’s intervention.

[0012] A general object of the present invention is to
overcome the drawbacks of the known art.

[0013] A specific object of the invention is to provide a
continuous detection and cutting system of fabric for
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items of clothing and a corresponding detection and cut-
ting method that is optimised in terms of execution effi-
ciency.

[0014] A further object of the present invention is to
provide a continuous detection and cutting system of fab-
ric for items of clothing and a corresponding detection
and cutting method that minimises the execution time.
[0015] Anotherobjectof the presentinvention is to pro-
vide a continuous detection and cutting system for items
of clothing and a corresponding method for the detection
and cutting of fabric that allow a precise alignment of
stripes/checks between different component parts of the
item of clothing to be made.

Summary of the invention

[0016] These and other objects are achieved by the
invention claimed.

[0017] In afirst aspect, the invention describes an ap-
paratus for the continuous detection and cutting of fabric,
bearing a predefined real striped and/or checked pattern,
for making items of clothing, comprising:

aloading area for loading fabric, into which the fabric
is loaded for being detected;

amovementmeans for moving said fabricaway from
said loading area in an advancement direction;

a detection means arranged to detect from said fab-
ric at least effective points representative of meeting
points detected in said predefined real pattern, said
detection means being arranged in said loading ar-
ea;

a processing unit for processing effective and/or the-
oretical points configured for:

- receiving said theoretical points, representative
of a theoretical pattern reproduced on compo-
nent parts of said items of clothing on a theoret-
ical target model;

- receiving said effective points detected, repre-
sentative of meeting points detected from said
predefined real pattern in said fabric detected;

- performing a comparison by points between
said theoretical points and said effective points;

- determining real meeting points of said real pat-
tern in said component parts at least according
to said comparison by points;

a cutting area arranged downstream of said loading
area with respect to said advancement direction;
acutting head, associated with said cutting area, and
arranged to cut said fabric, which has been received
in said cutting area, according to said real meeting
points determined;

wherein said fabric has been received in said cutting
area starting from said loading area, by means of a
movement applied by said movement means in said
advancement direction.
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[0018] Preferably, the processing unit is configured to
perform said comparison by points between said theo-
retical points and said effective points according to the
following steps:

- assessingacorrespondence of the theoretical points
on a theoretical grid at least partially relative to the
cutting area with said effective points detected on
said fabric in said loading area;

- inthe event of lack of correspondence, moving said
theoretical points so that they coincide with the ef-
fective points in order to allow the subsequent cutting
of said component parts in conformity with the real
fabric received.

[0019] Preferably, said theoretical points contain infor-
mation representative of one or more from:

- aspatial relation of a component part with the fabric
in said cutting area;

- across reference of a component part with another
component part of the same item of clothing in said
cutting area;

the two items of information defining a rule of composition
of the item of clothing to be made with said component
parts.

[0020] Preferably, said cutting head is configured to
cut a first fabric in said cutting area simultaneously with
one or more of the following operations:

- said processing unit processes said effective and/or
theoretical points of a second fabric;

- said detection means detects a third fabric in said
loading area.

[0021] Preferably, said processing unit is configured
to process said effective and/or theoretical points while
said fabric is transported from said loading area to said
cutting area.

[0022] Preferably, said detection means is arranged to
detect on said fabric defect indicators representative of
non-conforming areas of fabric, hence determining cor-
responding defect points.

[0023] Preferably, said processing unit is further con-
figured to process said defect points.

[0024] Preferably, said processing unit is configured
to process said defect points through:

- receiving said defect points from said detection
means;

- performing a comparison by defects between said
theoretical points and said defect points;

- determining said real meeting points of the real pat-
tern in said component parts also according to said
comparison by defects.

[0025] Preferably, the apparatus comprises a two-di-
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mensional guide that supports said cutting head, and is
arranged to make said cutting head translate in said cut-
ting area along two directions perpendicular to each oth-
er.

[0026] Preferably, the first direction is parallel to the
advancement direction, while the second direction is per-
pendicular to the advancement direction

[0027] Preferably, said processing unit is configured
to transmit said real meeting points to said two-dimen-
sional guide so that said two-dimensional guide guides
said cutting head to cut said fabric in said cutting area
according to said real meeting points.

[0028] Preferably, said processing unit is configured
to set the detection of said effective points and/or of said
defect indicators according to:

- said theoretical pattern of said fabric defined in said
target model;

- an effective pitch for the fabric at the inlet into the
loading area A1.

[0029] Preferably, said processing unit is configured
to detect a new effective pitch by detecting subsequent
measurements of the effective pitch and changing the
effective pitch with the new pitch value, when the new
pitch value is repeated a predefined number of times.
[0030] In a second aspect, the invention describes a
method, actuated through a computer, for the continuous
detection and cutting of fabric, bearing a predefined real
striped and/or checked pattern, for making items of cloth-
ing, comprising the steps of:

arranging a fabric;

arranging aloading area forloading fabric, into which
said fabric is loaded for being detected;

detecting from said fabric, in said loading area, at
least effective points representative of meeting
points detected in said predefined real pattern;
moving said fabric away from said loading area in
an advancement direction;

receiving from a processing unit theoretical points,
representative of a theoretical pattern reproduced
on component parts of said items of clothing on a
theoretical target model;

receiving said effective points detected, represent-
ative of meeting points detected of said predefined
real pattern in said fabric detected;

performing a comparison by points between said the-
oretical points and said effective points;
determining real meeting points of said component
parts atleast according to said comparison by points;
arranging a cutting area, downstream of said loading
area with respect to said advancement direction;
cutting said fabric, in said cutting area (A2), accord-
ing to said real meeting points determined.

[0031] Preferably, the cutting step is configured to cut,
in said cutting area, a first fabric simultaneously with one



5 EP 3 578 710 A2 6

or more of the following operations:

processing, by said processing unit, effective and/or the-
oretical points of a second fabric arranged subsequently
to the first;

- detecting a third fabric, arranged subsequently to the
first or second, in said loading area (A1).

[0032] Preferably, the step of processing said effective
and/or theoretical points is performed while said fabric is
transported from a loading area to a cutting area.
[0033] Preferably, the step of processing said effective
and/or theoretical points is configured to perform said
comparison by points between said theoretical points and
said effective points according to the following steps:

- assessing the correspondence of the theoretical
points on a theoretical grid at least partially relative
to the cutting area with said effective points detected
on said fabric;

- inthe event of lack of correspondence, moving said
theoretical points so that they coincide with the ef-
fective points in order to allow the subsequent cutting
of said component parts in conformity with the real
fabric received.

[0034] Preferably, a step is provided for arranging a
two-dimensional guide that supports said cutting head,
and is arranged to make said cutting head translate in
said cutting area along two directions perpendicular to
each other.

[0035] Preferably, steps are provided for transmitting
said real meeting points to said two-dimensional guide
so that said two-dimensional guide guides said cutting
head to cut said fabric in said cutting area according to
said real meeting points.

[0036] Preferably, a step is provided for setting a de-
tection of said effective points and/or of said defect indi-
cators according to:

- said theoretical pattern of said fabric defined in said
target model;

- an effective pitch for the fabric at the inlet into the
loading area.

[0037] Preferably, a step is provided for detecting a
new effective pitch by detecting subsequent measure-
ments of the effective pitch and changing the effective
pitch with the new pitch value, when the new pitch value
is repeated a predefined number of times.

[0038] Preferably, said fabric is one of a multiplicity of
fabrics, or a single fabric.

[0039] Inathird aspect, the invention describes a com-
puter program configured to perform the steps of the
method of the second aspect of the invention.

[0040] In a fourth aspect, the invention describes a
graphical user interface configured to display on a display
device one or more of the steps performed by the method

10

15

20

25

30

35

40

45

50

55

of the second aspect and/or by the computer program of
the third aspect.

[0041] The proposed solution of the invention provides
for an automatic continuous detection of fabric and
striped and/or checked patterns reproduced onthe same,
while, simultaneously, the processing takes place of in-
formation obtained from a previously detected fabric
and/or, simultaneously, in a cutting area the cutting takes
place of a previously detected and processed fabric.
[0042] The different component parts made are pre-
pared in conformity with a target model so that their com-
position determines an item of clothing with a precise
alignment between stripes and checks.

[0043] The invention, as described, achieves the fol-
lowing technical effects:

- optimised cutting in terms of performance and effi-
ciency of the apparatus involved;

- optimised cutting in terms of execution time;

- precise meeting of stripes/checks between the com-
ponent parts of the item of clothing to make.

[0044] The technical effects/advantages mentioned,
and other technical effects/advantages of the invention
will emerge in further detail from the description provided
herein below of an example of embodiment provided by
way of approximate and non-limiting example with refer-
ence to the attached drawings.

Brief description of the drawings

[0045]

Figures 1A and 1B represent in general the sys-
tem/method of the invention, according to the inven-
tion.

- figure 2 shows a theoretical positioning of compo-
nents of an item of clothing with respect to a prede-
fined theoretical area, according to the invention;

- figure 2A schematically shows the theoretical po-
sitioning of figure 2 with respect to a theoretical ref-
erence grid.

- figure 3 shows an actual positioning of components
of an item of clothing on a fabric to be cut with respect
to a theoretical grid (dashed lines) and an effective
grid (continuous line), according to the invention;

- figure 4 shows a detail of figure 3, in particular an
enlargement of the boxed partindicated with dashed
lines in figure 3;

- figure 5 shows an adaptation between the theoret-
ical positioning and the actual positioning of the com-
ponents of the item of clothing, according to the in-
vention;

- figure 6 shows a detail of figure 5, in particular an
enlargement of the boxed part indicated with dashed
lines in figure 5, according to the invention;

- figure 6 shows a real positioning of the components
of the item of clothing on the fabric to be cut, accord-
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ing to the invention;

- figure 7 shows a fabric cutting step simultaneously
with a scanning step of a subsequent fabric to be cut;
- figure 7A shows the reference parameters of the
operations shown in figure 7;

- figure 8 shows a fabric cutting step simultaneously
with a processing step of effective positioning data
of a subsequent fabric to be cut;

- figure 8A shows the reference parameters of the
operations shown in figure 8.

- figures 9 and 10 show details of pitch adjustments
of a real checked pattern present on the fabric to be
cut;

- figure 11 is a schematic view of the apparatus 1
divided into several zones arranged for the opera-
tions envisaged according to the invention.

Detailed description of preferred embodiments of the
invention

[0046] Theinventiondescribesan apparatus arranged
for the detection and cutting of pieces of fabric needed
to make an item of clothing from a predefined target mod-
el.

[0047] The invention provides a continuous automatic
detection of the fabric and of the striped and/or checked
pattern reproduced on the same, while simultaneously
the cutting of a fabric occurs, previously detected, and
already processed in terms of actual positioning with re-
spect to a predefined target model.

[0048] In the following, where not otherwise indicated,
the term "pattern” shall be intended as a striped and/or
checked pattern, according to the present invention.
[0049] With reference to figures 1A and 1B, an appa-
ratus 1 is provided for the continuous cutting of a fabric
tes_i (i=1..n) for making items of clothing Ci (i=1..n).
[0050] With reference to figures 1A and 1B and 8, the
apparatus 1 for the continuous cutting comprises a load-
ing area A1, a cutting area A2, and an unloading area A3.
[0051] The loading area A1 is arranged for loading the
fabric Tes_i so that it is detected.

[0052] The fabric Tes_i bears the theoretical pattern
Tex_iestablished on the basis of atarget modelMod_T _i.
[0053] The fabrictes_iis moved through the apparatus
1in an advancement direction Dir away from the loading
area A1.

[0054] The fabric tes_i, according to the invention, is
cut on the basis of the predefined target model Mod_T _i
(fig.2 and fig. 2A), made according to specific criteria.
[0055] As shown in figure 2, the target model Mod_T _i
comprises theoretical points PO _i (i=1..n) representative
of a predefined theoretical striped and/or checked pattern
Tex_i reproduced on component parts Cij (i=1..n,j=1..n)
of items of clothing Ci which will be made with the fabric
tes_i.

[0056] In particular, an item of clothing C1 can be com-
posed of component parts C11, C12, C13, etc. and made
with the fabric Tes_1 on the basis of a target model
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Mod_T_1.

[0057] Preferably, the theoretical points PO_iarein ref-
erence to the cutting area A2; in particular, the positioning
of the theoretical points PO _i is in reference to a theoret-
ical grid GTiXY, at least partially relative to the cutting
area A2; the target model Mod_T _i and the correspond-
ing theoretical reference grid GTiXY are shown in figure
2 and 2A.

[0058] In particular, the height of the theoretical grid
GTiXY is limited by the height of the cutting area, i.e. by
the dimension of the cutting area along a direction per-
pendicular to an advancement direction Dir, while the
length of the theoretical grid, i.e. the dimension of the
theoretical grid along a direction parallel to the advance-
ment direction Dir, can be greater than the corresponding
dimension of the cutting area, limited only by the maxi-
mum scan length.

[0059] Very briefly, the theoretical grid GTiXY is con-
figured to define afirst theoretical positioning (with a pitch
POXY very similar to the real pitch) of the component
pieces of the clothing to make.

[0060] Insome embodiments, two theoretical grids are
also provided and, more generally, a plurality of theoret-
ical grids, according to a possible combination of patterns
to be represented.

[0061] Preferably, the theoretical points PO_i are rep-
resentative of theoretical meeting points between the
component parts Cij of the item of clothing Ci.

[0062] The size of the frame of the theoretical grid
GTiXY is called the pitch POXY of the theoretical model
Mod T _i.

[0063] According to the invention, the theoretical
points PO_i contain information INFk (k=1..n) represent-
ative of positionings of the component parts Cij and/or
relationships between the component parts Cijfora com-
position of the item of clothing Ci.

[0064] The items of information INFk comprise at least
one spatial relation INF1 of a component part Cij with the
fabric tes_i (i=1..n) in the cutting area A2.

[0065] Inotherwords, a theoretical point PO_ican give
the spatial relationship with the fabric, i.e. for example it
can be representative of an alignment with a horizon-
tal/vertical stripe of the fabric, in order to, for example,
have the component part comprising the point have a
stripe in a predefined position, such as in the centre.
[0066] In figure 2 and 2A, a theoretical point PO_i cor-
responds, for example at point 106 which is a reference
point that has a relationship with the fabric, in particular
with the line L_106 that indicates, for example, a centre
line of a component part Cij of the item of clothing Ci.
[0067] Alternatively orin addition, the items of informa-
tion INFk comprise a cross-reference INF2 of a compo-
nent part Cij with another component part Cijin the cutting
area A2.

[0068] In figure 2 and 2A, the theoretical point PO_i
corresponds, for example, to points 102 and 1010.
[0069] In particular, the points 102, 1010 are a pair of
points in which the point 102 transfers a rule to the point
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1010, for example a predefined distance from one hor-
izontal line of a corresponding component part. In par-
ticular, in figure 2A the relationships are graphically
shown between different theoretical points PO _i; for ex-
ample, a first relation segment R1 identifies the relation-
ship between the pair of points 102 and 1010, while a
second relation segment R2 identifies the relationship
between another pair of points 602 and 604.

[0070] In other words, a point in a first component part
which has a precise relationship with the theoretical pat-
tern Tex_i can transfer its relationship to a second com-
ponent part, through another point in the second compo-
nent part; for example, points on two homologous
sleeves of an item of clothing can move the "relation-
ships" with respect to the theoretical pattern Tex_i to a
component part representing the central part of an item
of clothing.

[0071] Purely by way of example, the component part
in figure 2 and 2A which comprises the line L_106 is the
back of a shirt.

[0072] Stillin other words, a point on a component part
Cij can transfer a rule of composition of the item of cloth-
ing Cito another component part Cij, determining a "strat-
egy" of the composition of the item of clothing Ci starting
from the component parts Cij.

[0073] The two items of information INF1,INF2 there-
fore define a rule of composition of the item of clothing
Ci to be made with the component parts Cij.

[0074] In summary, the theoretical points PO_i are
points that guide the alignment of the component parts
Cij in order to determine an exact composition of the item
of clothing Ci and an exact continuity of the theoretical
pattern Tex_i in the entire item of clothing Ci.

[0075] Therules INFk ensure that there is continuity in
the pattern of the theoretical model, which must be trans-
mitted to the effective pattern detected on the real fabric
Tes .

[0076] The application of the theoretical model to the
effective detection of the fabric ensures that the fabric
that will be made starting from the effective model will be
made in an optimal way, in terms of composition of the
component parts.

[0077] A further technical effect achieved by the appli-
cation of the theoretical model on the real fabric, accord-
ing to the invention, is also the reproduction of the theo-
retical pattern with an exact continuity on the real fabric.
[0078] The theoretical points PO_i as represented in
figure 2 are arranged by a suitable automatic positioning
program that, starting from an item of clothing provided
with a theoretical pattern to be made, provides

- a corresponding spatial distribution of the fabric on
the cutting surface, i.e. the spatial distribution on
such surface of the component parts of the garment,
and

- corresponding assembly rules of said item of clothing
with the component parts so that the continuity of
the theoretical pattern is respected.

10

15

20

25

30

35

40

45

50

55

[0079] Thus the theoretical meeting points are defined
so as to allow connecting the component parts to each
other to give continuity to the pattern.

[0080] Preferably, the fabric tes_i bears a predefined
real pattern TexR_i (i=1..n).

[0081] The indication Tes_i (i=1..n) indicates that a
multiplicity of fabrics Tes_1, Tes_2, Tes_3, etc. can be
provided for the interaction with the apparatus 1; the
same reasoning applies to the items of clothing Ci
(i=1..n), and the real pattern TexR_i; a fabric Tes_i with
areal pattern TexR_i, is used to make an item of clothing
Ci.

[0082] Alternatively, a single fabric Tes_i can be used
for the interaction with the apparatus 1.

[0083] In the following, the simple notation Tes i,
TexR_i and Ci will be used.

[0084] With reference to figures 1A and 1B and 8 and
11, the apparatus 1 for the continuous cutting comprises
a loading area A1, a cutting area A2, and an unloading
area A3.

[0085] The loading area A1 is arranged for loading the
fabric Tes_i so that it is detected.

[0086] The fabric Tes i bears the real pattern TexR i
established by the target model Mod_T _i.

[0087] Appropriate loading means 60 are arranged to
load the fabric Tes_i in the loading area A1; preferably,
the loading means 60 comprises a fabric spreader roll.
[0088] Preferably, upstream of the loading means 60,
the continuous cutting apparatus 1 comprises an appa-
ratus 80 for changing fabrics.

[0089] The apparatus 80 for changing fabrics is ar-
ranged to remove an empty roll, i.e. a roll from which the
fabric has already been unloaded towards the loading
means 60, and to load a new roll so that there is no in-
terruption in the continuous detection and cutting cycle.
[0090] The technical effect obtained is the continuous
operation of the apparatus 1 even in the case in which,
at a given instant, a loaded roll of fabric is finished and
it is necessary to load a subsequent roll.

[0091] The apparatus 1 comprises a movement means
10 arranged for moving the fabric tes_i.

[0092] In one preferred embodiment of the invention,
the movement means 10 is arranged to move the fabric
tes_i away from the loading area A1 in an advancement
direction Dir, towards the cutting area A2, arranged
downstream of the loading area A1.

[0093] Preferably, the movement means 10 comprises
a conveyor belt.

[0094] The apparatus 1 comprises detection means 20
arranged to detect from the fabric tes_i effective points
P1_i (i=1..n) representative of meeting points detected
in the real pattern TexR_i of the fabric Tes_i coming from
the loading area A1.

[0095] The set of effective points P1_i (i=1..n) deter-
mines an effective grid GRiXY ofthe fabrictes_idetected.
[0096] The detection means 20 has the purpose of de-
tecting the real positioning of the fabric Tes_i in the load-
ing area A1.
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[0097] Accordingto the invention, the detection means
20 is arranged in the loading area A1.

[0098] Preferably, the detection means 20 is fixed in
the advancement direction DIR and possibly movable in
a direction transverse to the advancement direction.
[0099] Accordingto the invention, the detection means
20 is arranged at the inlet to the loading area A1 so that
the detection of the fabric Tes_i at the inlet and the po-
sitioning of the fabric takes place without delay, so as to
make the apparatus of the invention as efficient as pos-
sible.

[0100] Preferably, the detection means 20 comprises
a scanner.

[0101] Inotherwords, although the real pattern TexR _i
of the fabric in conformity with the target model Mod_T _i
and with reference to a theoretical grid GTiXY has been
determined in advance, it is normal that the fabric Tes_i
at the inlet to the loading area is not exactly aligned with
the theoretical grid GTiXY, as it can be slightly inclined
or partially folded/raised or wrinkled.

[0102] In particular, in figure 3 and in more detail in
figure 4, both the theoretical grid GTiXY and the effective
grid GRIXY are shown; the theoretical grid GTiXY is rep-
resented with dashed lines, while the effective grid
GRIiXY is represented with continuous lines; as can easily
be seen, the two grids are slightly offset, as stated above.
[0103] The real positioning of the fabric and of the real
pattern TexR_iin reference to the theoretical grid GTiXY
is detected by the detection means 20 and constitutes
an input for a subsequent processing that precedes the
step of cutting the fabric in the component parts Cij of
the item of clothing Ci.

[0104] Accordingto theinvention, the detection means
20 is further arranged to detect on the fabric Tes_i defect
indicators D1 _id,D2_id representative of non-conform-
ing areas of fabric, hence determining corresponding de-
fect points D1xy,D2xy.

[0105] This detection is also carried out at the inlet to
the loading area A1 so as to make the operation of the
apparatus of the invention as efficient as possible.
[0106] Preferably, the defect indicators D1_id (fig. 8)
comprise round defect stamps that indicate a single de-
fect, such as, for example, a run/breakage in the fabric
or an area stained during dyeing.

[0107] Alternatively orin addition, the defectindicators
D2_id comprise square defect stamps that indicate the
beginning and end of a defective line, i.e. of a line with
damaged fabric or fabric with an irregular pattern.
[0108] The fabrics Tes_i that are not marked with
stamps can regardless be deformed or staggered with
respect to the target model Mod_T _i.

[0109] Preferably, with reference to figure 1A, the ap-
paratus 1 of the invention comprises a device for off-line
viewing 90.

[0110] This device is arranged to parametrize the fab-
rics Tes_i before the continuous cutting.

[0111] Preferably, the device performs the parametri-
zation only once for each piece of fabric, generating pa-
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rameters P_check_irepresentative of the characteristics
of the fabric (useful height of the fabric, pitch in the di-
rection X, pitch in the direction Y, the gain of the camera
that takes a photo of the fabric and the exposure of the
camera that takes the photo of the fabric, markers, etc.).
[0112] The technical effect ensured by the off-line
viewing device 90 is a parametrization of the fabric Tes_i
before the start of the cutting in order to then ensure the
continuous cutting.

[0113] Inotherwords, the off-line detection of the fabric
allows saving the information on the fabric Tes_i once in
a database DB_check, associating it to an identifier
ID_Tes_i of the controlled fabric, and thereby ensures
thatthe fabric can be cut continuously without there being
a further need to detect this information.

[0114] Preferably, the off-line viewing device 9 is in-
stalled on an external apparatus for quality control.
[0115] Alternatively, inthe absence of the external con-
trol apparatus, the off-line viewing device 90 is coupled
to the detection means 20 and the parameters P_check i
representative of the fabrics will be detected directly on
the apparatus of the invention, before the beginning of
the cutting operations, to take advantage of these pa-
rameters in the next cutting operation.

[0116] As described, when the apparatus is in opera-
tion, the detection means 20 is arranged to receive the
fabric control parameters P_check with the identifier
ID_Tes_i from the off-line viewing device 90.

[0117] Thetechnical effectachievedis afurther speed-
ing up of the loading process of the fabric at the inlet,
which further contributes to the continuous operation of
the apparatus.

[0118] Continuing away from the loading area A1 and
the detection means 20, advancing in the advancement
direction Dir, the apparatus 1 for continuous cutting com-
prises a cutting head 30 (fig.1A and 1B).

[0119] The cutting head 30 is associated with the cut-
ting area A2, and arranged to cut the fabric Tes_i that
has been previously received in the cutting area A2.
[0120] Preferably, the apparatus 1 comprises a two-
dimensional continuous cutting guide 50 (fig.1A and 1B)
that supports said cutting head 30.

[0121] According to the invention, the two-dimensional
guide 50 is arranged to translate the cutting head 30 in
the cutting area A2 along two directions Dir_X, Dir_Y
perpendicular to each other.

[0122] Preferably, the first direction Dir_Xis parallel to
the advancementdirection Dir, while the second direction
Dir_Y is perpendicular to the advancement direction Dir.
[0123] With particular reference to figure 11,

- theloading area A1 substantially coincides with the
area of the apparatus that extends along the direc-
tion Dir_X downstream of the loading means 60 until
the beginning of the two-dimensional guide 50;

- the cutting area A2 substantially coincides with the
area of the apparatus underlying the two-dimension-
al guide 50 in its movements;
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- the unloading area A3 substantially coincides with
the area of the apparatus extending along the direc-
tion Dir_X downstream of the two-dimensional guide
50.

[0124] The apparatus 1 for continuous cutting further
comprises a processing unit 40 (fig. 1A and 1B) config-
ured to process the effective points P1_i detected and/or
theoretical points PO_i established by the target model
Mod_T_i.

[0125] The processing unit 40 is logically divided into
distinct functional modules (storage modules or operat-
ing modules) that perform the described functions.
[0126] This processing unit 40 can comprise a single
electronic device, appropriately programmed to perform
the functionalities described, and the different modules
can correspond to hardware entities and/or software rou-
tines that are part of the programmed device.

[0127] Alternatively or additionally, these functions can
be performed by a plurality of electronic devices on which
the aforesaid functional modules can be distributed.
[0128] The processing unit 40 can also make use of
one or more processors for executing the instructions
contained in the storage modules.

[0129] The aforementioned functional modules can al-
so be distributed on different local or remote computers,
depending on the architecture of the network in which
they reside.

[0130] The processing unit 40 according to the inven-
tion is configured to receive the effective points P1_i de-
tected, make a comparison by points between the theo-
retical PO_i and effective points P1_i and determine the
real meeting points PR_i (i=1..n) of the real pattern
TexR_iin the component parts Cij according to the com-
parison by points.

[0131] Advantageously, the comparison by points be-
tween the theoretical points PO_i and effective points
P1_i is carried out by the processing unit according to
the following steps:

- assessing the correspondence of the theoretical
points P0O_i on a theoretical grid of the cutting area
A2 with the corresponding effective points P1_i de-
tected on the fabric Tes _i;

- in the event of lack of correspondence, moving the
theoretical points P0O_i so that they coincide with the
effective points P1_iin order to allow the subsequent
cutting of the component parts Ci in conformity with
the real fabric Tes_i received.

[0132] In particular, as already explained, the theoret-
ical points PO_i are in reference to a theoretical grid
GTiXY, while the effective points P1_i are in reference
to an effective grid GRiXY.

[0133] In other words, the processing of the invention
provides for reproducing on the effective grid the posi-
tioning of the theoretical points with respect to the theo-
retical grid.
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[0134] For example, if a theoretical point lies at the
intersection of two lines of the theoretical grid, this point
will be reproduced at the corresponding intersection of
the two corresponding effective lines.

[0135] For example, if a theoretical point lies halfway
between two parallel lines of the theoretical grid, this point
will be reproduced halfway between the two correspond-
ing effective lines.

[0136] The technical effect achieved is an adaptation
of the theoretical model to the characteristics of the actual
fabric detected.

[0137] Another technical effect is that the cutting of the
component parts Cij takes place in conformity with the
real fabric tes_i received, i.e. on the effective character-
istics of the fabric made starting from the theoretical Tar-
get model.

[0138] In this way the advantage of the precise ar-
rangement of a model to be made is combined with the
advantage of a precise cut on the fabric effectively re-
ceived.

[0139] In general, the effective points P1_i (i=1..n) al-
most never coincide exactly with the theoretical points
PO_i;

Figure 5 shows the case in which the theoretical model
has been adapted to the characteristics of the real fabric
according to what has just been described; in particular,
certain component parts can be seen in the figure whose
edges do not coincide and that, therefore, require the
adaptation provided by the invention described.

[0140] Figure 5 shows a detail of figure 4 in which the
points 106 and 107 are adapted with a shift from the
centre of the respective numbered crosses (theoretical
points) towards the left in the centre of the other crosses
shown (effective points).

[0141] The processing unit (40) is further configured
to process the defect points D1xy,D2xy.

[0142] In particular, the processing unit 40 is config-
ured to process the defect points D1xy,D2xy through the
steps of:

- receiving the defect points D1xy,D2xy from the de-
tection means (20);

- performing a comparison by defects between the
theoretical points PO_i and the defect points D1xy,
D2xy;

- determining the real meeting points PR_i (i=1..n) of
the real pattern TexR_i in the component parts Cij
according to the comparison by defects.

[0143] The processing unit (40) is configured to proc-
ess the effective points P1_i and/or theoretical points
PO_i and/or defect points D1xy,D2xy while the fabric
Tes_iis transported from the loading area A1 to the cut-
ting area A2.

[0144] The technical effect achieved is that the oper-
ations take place continuously, avoiding the creation of
downtime between one and the other

[0145] For example, with reference to figure 8, the cut-
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ting head 30 is configured to cut a first fabric Tes_i (i=j)
in the cutting area A2 simultaneously with the processing
by the processing unit 40, of the effective P1_i and/or
theoretical points P0O_i of a second fabric Tes_i; (I=j+1).
[0146] Figure 8A shows the reference parameters of
the operations shown in figure 8.

[0147] Alternatively or in addition, simultaneously with
the above processing, the detection means 20 detects a
third fabric Tes_i (i=j+2) in the loading area A1, as shown
in figure 7.

[0148] Figure 7A shows the reference parameters of
the operations shown in figure 7.

[0149] Figure 11 shows together, and operatively si-
multaneously, the scanning, processing and cutting op-
erations on different fabrics loaded in succession in the
apparatus of the invention.

[0150] Once again, the operations take place continu-
ously, avoiding the creation of downtime between one
and the other.

[0151] In this way a continuous cycle of detection,
processing and cutting is determined.

[0152] Consequently, also an unloading of the compo-
nent parts, implemented in the third area A3 of the ap-
paratus 1, is simultaneous with one or more of the oper-
ations described.

[0153] According to the invention, the cutting head 30
is configured to cut the fabric Tes_i in the cutting area
A2 according to the real meeting points PR_i determined.
[0154] The technical effect obtained is an exact conti-
nuity of the pattern, also with fabric loaded crooked or
warped or with a defective or irregular pattern.

[0155] According to the invention, the processing unit
40is further configured to transmit the real meeting points
PR_i (i=1..n) to the two-dimensional guide 50 so that the
two-dimensional guide 50 guides the cutting head 30 to
cut the fabric Tes_i in the cutting area A2 according to
the real meeting points PR_i determined.

[0156] In particular, as described, the meeting points
PR_i were obtained through a detailed comparison be-
tween theoretical and effective points and possibly
through comparison by defects.

[0157] Accordingto the invention, the detection means
20 is arranged to detect the effective points P1_i and/or
the defect indicators D1_id,D2_id on the fabric tes_i ar-
ranged in the loading area A1.

[0158] The fabric Tes_iwill have a real pattern TexR _i
equal to that of the target model Mod_T_i, butit can have
a different effective pitch PRxy.

[0159] Preferably, the effective detection pitch PRxy is
pre-set starting from the frequency of the stripe or check
on the fabric Tes_i to detect.

[0160] In particular, the pitch is the distance between
two equal, immediately successive design parts in the
real pattern of the fabric tes_i.

[0161] Although the real pattern TexR_iis equal to that
of the target model Mod_T_i, the distances between the
stripes/checks can be different from those of the Target
model Mod_T _i.
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[0162] Infact, the targetmodel can be used for different
items of clothing Ci with the same real pattern TexR_i,
but with a different pitch Pxy, since, regardless of the
pitch of the fabric, the meeting points of the model still
remain the same because they ensure the continuity of
the pattern on each fabric.

[0163] Thus, in an optimal processing situation, the
processing unit 40 is configured to set the detection of
the effective points P1_i and/or the defect indicators
D1_id,D2_id according to:

- the theoretical pattern Tex_i of the fabric tes_i de-
fined in the target model Mod_T_i;

- an effective pitch PRxy for the fabric tes_i at the inlet
to the loading area A1.

[0164] With reference to Figure 9 a real pattern of the
fabric tes_i detected by the detection means 20 is shown,
in which the markers that identify the checks are centred
on the intersections between the lines of the checks; in
this case, therefore, the effective pitch PRxy is substan-
tially regular, that s, the distances x and y from the centre
of the marker at the ends of the check along the x and y
axes are constant.

[0165] A fabrictes_i can be loaded in the loading area
having a different effective pitch PRxy due to imperfec-
tions in the fabric and/or in the positioning; an example
is shown in figure 10.

[0166] In this case, the detection means 20 detects a
different effective detection pitch PRxy, since the mark-
ers are no longer centred in the checks of the real pattern
and the distances x and y vary accordingly, resulting ir-
regular.

[0167] The processing unit 40 is configured to detect
a new effective pitch PRxy by detecting subsequent
measurements of the effective pitch PRxy and changing
the effective pitch with the new pitch value, when the new
pitch value is repeated a predefined number of times, for
example 2.

[0168] Inthisway, the apparatus adapts to the variable
pitch of the fabric tes_i due to various causes, such as
irregular printing of the pattern, and/or effective position-
ing the fabric.

[0169] The technical effectachievedis greater efficien-
cy in the preparation of the component parts Cij that will
be cut in the cutting step, thanks to the "refinement" of
the effective pitch of the pattern actually present on the
fabric tes_i to be cut.

[0170] A further technical effect is the maximisation of
the number of fabric components which can be cut in the
cutting area, reducing the amount of fabric scraps thanks
to the precise realisation in terms of real space occupied
by the component parts.

[0171] In some embodiments of the invention, a con-
sole 70 is optionally provided (fig. 1A) which controls an
additional precise pointing.

[0172] The cutting head 30 is coupled to a camera that
covers the cutting area A2 and the fabric tes_i in the
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cutting area.

[0173] In some cases, since the detection of the fabric
tes_i takes place in the loading area A1 and the cutting
area can be several metres away, it may occur that the
fabric tes_i moves slightly with respect to the position
detected by the detection means.

[0174] In this case, after the component pieces have
already been adapted, i.e. after the positioning of the
theoretical points has been reproduced on the effective
grid, and before cutting, the console allows performing a
precise pointing, allowing the operator to define the exact
position of an effective point P1_i on the fabric and make
the appropriate adjustments in the position of the com-
ponent pieces Cij.

[0175] The invention also provides a method actuated
through a computer for the continuous detection and cut-
ting of fabric tes_i (i=1..n) bearing a predefined real
striped and/or checked pattern TexR_i (i=1..n) for making
items of clothing Ci (i=1..n):

The method comprises the step of arranging a fabric
(tes_i).

[0176] Preferably, this step comprises loading the fab-
ric tes_i (i=1..n) in a loading area A1 of an apparatus 1
for cutting fabric tes_i to be detected and moving the
fabric tes_i in an advancement direction Dir away from
the loading area A1.

[0177] The method further provides the step of detect-
ing from the fabric tes_i (i=1..n) at least effective points
P1_i (i=1..n) representative of meeting points detected
in the predefined real pattern TexR _i;

The method further provides for

- receiving, from a processing unit 40, the theoretical
points PO_i (i=1..n), representative of a theoretical
pattern Tex_i reproduced on component parts Cij
(i=1..n,j=1..n) of the items of clothing Ci on a target
model (Mod_T_i);

- receiving the effective points P1_i detected, repre-
sentative of meeting points detected of the prede-
fined real pattern TexR _iin the fabric tes_idetected;

- performing a comparison by points between the the-
oretical points PO_i and said effective points P1_i;

- determining real meeting points PR_i (i=1..n) of the
component parts Cij at least according to the com-
parison by points;

cutting the fabric tes_i

according to the real meeting points PR_i determined.
[0178] Preferably, before the cuttingoperation, the fab-
ric tes_i will be moved from a loading area A1 to a cutting
area A2 in an advancement direction Dir. According to
the invention, the cutting step is configured to cut a first
fabric (tes_i;i=j) simultaneously with one or more of the
following operations:

- processing, by the processing unit 40, effective P1_i
and/ortheoretical points PO_iof asecondfabrictes i
(i=j+1) arranged subsequently to the first;
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- detecting a third fabric tes_i (i=j+2) arranged subse-
quently to the first or the second.

[0179] According to the invention, the step of process-
ing said effective P1_i and/or theoretical points PO _i is
performed while said fabric (tes_i) is transported from a
loading area A1 to a cutting area A2.

[0180] The invention further provides a computer pro-
gram configured to perform one or more of the steps of
the method described.

[0181] The invention described provides for an auto-
matic continuous detection of fabric and the patterns re-
produced on the same, while, simultaneously, the
processing takes place of the information obtained from
a previously detected fabric and/or, simultaneously, in a
cutting area the cutting takes place of a previously de-
tected fabric.

[0182] The different component parts made are pre-
pared in conformity with a target model so that their com-
position determines an item of clothing with a precise
alignment between stripes and checks.

[0183] The invention, as described, achieves the fol-
lowing technical effects:

- optimised cutting in terms of performance and effi-
ciency of the apparatus involved;

- optimised cutting in terms of execution time;

- precise meeting of stripes/checks between the com-
ponent parts of the item of clothing to make.

Claims

1. Apparatus (1) for the continuous detection and cut-
ting of fabric (tes_i;i=1..n), bearing a predefined real
striped and/or checked pattern (TexR_i;i=1 ..n) for
making items of clothing (Ci;i=1..n), comprising:

aloading area (A1) forloading fabric (tes_i), into
which said fabric is loaded for being detected;
a movement means (10) for moving said fabric
(tes_i) away from said loading area (A1) in an
advancement direction (Dir);

a detection means (20) arranged to detect from
said fabric (tes_i) at least effective points
(P1_i;i=1..n) representative of meeting points
detected in said predefined real pattern
(TexR_i), said detection means (20) being ar-
ranged in said loading area (A1);

a processing unit (40) for processing effective
(P1_i) and/or theoretical points (PO_i;i=1..n)
configured for:

- receiving said theoretical points PO_i
(i=1..n), representative of a theoretical pat-
tern (Tex_i) reproduced on component
parts (Cij;i=1..n,j=1..n) of said items of cloth-
ing (Ci) on a theoretical target model
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(Mod_T_i);

- receiving said effective points (P1_i) de-
tected, representative of meeting points de-
tected from said predefined real pattern
(TexR_i) in said fabric (tes_i) detected;

- performing a comparison by points be-
tween said theoretical points (P0O_i) and
said effective points (P1_i);

- determining effective meeting points
(PR_i:i=1..n) of said real pattern (TexR_i)
in said component parts (Cij) at least ac-
cording to said comparison by points;

acutting area (A2) arranged downstream of said
loading area (A1) with respect to said advance-
ment direction (Dir);

a cutting head (30), associated with said cutting
area (A2), and arranged to cut said fabric (tes_i),
which has been received in said cutting area
(A2) starting from said loading area (A1), ac-
cording to said determined real meeting points
(PR_i);

wherein said fabric (tes_i) has been received in
said cutting area (A2) by means of a movement
applied by said movement means (10) in said
advancement direction (Dir).

The continuous detection and cutting apparatus (1)
according to claim 1 wherein said processing unit
(40) is configured to perform said comparison by
points between said theoretical points (P0_i) and
said effective points (P1_i) according to the following
steps:

- assessing a correspondence of the theoretical
points (PO_i) on a theoretical grid (GTiXY) at
least partially relative to the cutting area (A2)
with said effective points (P1_i) detected on said
fabric (tes_i) in said loading area (A1);

- in the event of lack of correspondence, moving
said theoretical points (P0_i) so that they coin-
cide with the effective points (P1_i) in order to
allow the subsequent cutting of said component
parts (Ci) in conformity with the real fabric
(Tes_i) received.

The continuous detection and cutting apparatus (1)
according to claim 1 or 2 wherein said theoretical
points (P0_i) contain information (INFk;k=1..n) rep-
resentative of one or more from:

- a spatial relation (INF1) of a component part
(Cij) with the fabric (tes_i;i=1..n) in said cutting
area (A2);

- a cross reference (INF2) of a component part
(Cij) with another component part (Cij) of the
same item of clothing (Ci) in said cutting area
(A2);
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the two items of information (INF1,INF2) defining a
rule of composition of the item of clothing (Ci) to be
made with said component parts (Cij).

The continuous detection and cutting apparatus (1)
according to any one of the preceding claims wherein
said cutting head (30) is configured to cut a first fabric
(tes_i;i=j) in said cutting area (A2) simultaneously
with one or more of the following operations:

- said processing unit (40) processes said effec-
tive (P1_i) and/or theoretical points (PO_i) of a
second fabric (tes_i; i=j+1);

- said detection means (20) detects a third fabric
(tes_i; i=j*+2) in said loading area (A1).

The continuous detection and cutting apparatus (1)
according to any one of the preceding claims wherein
said processing unit (40) is configured to process
said effective (P1_i) and/or theoretical points (P0_i)
while said fabric (tes_i) is transported from said load-
ing area (A1) to said cutting area (A2).

The continuous detection and cutting apparatus (1)
according to any one of the preceding claims wherein
said detection means (20) is arranged to detect on
said fabric (tes_i) defect indicators (D1_id,D2_id)
representative of non-conforming areas of fabric
(tes_i), hence determining corresponding defect
points (D1xy,D2xy).

The continuous detection and cutting apparatus (1)
according to claim 6 wherein said processing unit
(40) is further configured to process said defect
points (D1xy,D2xy).

The continuous detection and cutting apparatus (1)
according to claim 7 wherein said processing unit
(40) is configured to process said defect points
(D1xy,D2xy) by means of:

- receiving said defect points (D1xy,D2xy) from
said detection means (20);

- performing a comparison by defects between
said theoretical points (P0O_i) and said defect
points (D1xy,D2xy);

- determining said real meeting points
(PR_i:i=1..n) of the real pattern (TexR_i) in said
component parts (Cij) also according to said
comparison by defects.

The continuous detection and cutting apparatus (1)
according to any one of the preceding claims com-
prising a two-dimensional guide (50) that supports
said cutting head (30), and is arranged to make said
cutting head (30) translate in said cutting area (A2)
along two directions (Dir_X, Dir_Y) perpendicular to
each other.
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The continuous detection and cutting apparatus (1)
according to claim 9, wherein the first direction
(Dir_X) s parallel to the advancement direction (Dir),
while the second direction (Dir_Y) is perpendicular
to the advancement direction (Dir).

The continuous detection and cutting apparatus (1)
according to any one of claims 9 or 10 wherein said
processing unit (40) is configured to transmit said
real meeting points (PR_i:i=1..n) to said two-dimen-
sional guide (50) so that said two-dimensional guide
(50) guides said cutting head (30) to cut said fabric
(Tes_i) in said cutting area (A2) according to said
real meeting points (PR_i).

The continuous detection and cutting apparatus (1)
according to any one of the preceding claims wherein
said processing unit (40) is configured to set the de-
tection of said effective points (P1_i) and/or of said
defect indicators (D1_id,D2_id) according to:

- said theoretical pattern (Tex_i) of said fabric
(tes_i) defined in said target model (Mod_T _i;
- an effective pitch (PRxy) for the fabric (tes_i)
at the inlet into the loading area A1.

The continuous detection and cutting apparatus (1)
according to claim 12 wherein said processing unit
(40) is configured to detect a new effective pitch
(PRxy) by detecting subsequent measurements of
the effective pitch (PRxy) and changing the effective
pitch with the new pitch value, when the new pitch
value is repeated a predefined number of times.

A method, actuated through a computer, for the con-
tinuous detection and cutting of fabric (tes_i;i=1..n),
bearing a predefined real striped and/or checked pat-
tern (TexR_i;i=1..n) for making items of clothing
(Ci;i=1..n), comprising the steps of:

arranging a fabric (tes_i);

arranging a loading area (A1) for loading fabric
(tes_i), wherein said fabric is loaded in order to
be detected;

detecting from said fabric (tes_i;i=1..n), in said
loading area (A1), at least effective points
(P1_i;i=1..n) representative of meeting points
detected in said predefined real pattern
(TexR_i);

moving said fabric (tes_i) away from said loading
area (A1) in an advancement direction (Dir);

- receiving from a processing unit (40) the-
oretical points (P0_i;i=1..n), representative
of a theoretical pattern (Tex_i) reproduced
on component parts (Cij;i=1..n,j=1..n) of
said items of clothing (Ci) on a theoretical
target model (Mod_T _i);
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15.

16.

22

- receiving said effective points (P1_i) de-
tected, representative of meeting points de-
tected of said predefined real pattern
(TexR_i) in said fabric (tes_i) detected;

- performing a comparison by points be-
tween said theoretical points (P0O_i) and
said effective points (P1_i);

- determining real meeting points
(PR_i:i=1..n) of said component parts (Cij)
at least according to said comparison by
points;

- arranging a cutting area (A2) downstream
of said loading area (A1) relative to said ad-
vancement direction (Dir);

- cutting said fabric (tes_i), in said cutting
area (A2), according to said real meeting
points (PR_i) determined.

The continuous detection and cutting method ac-
cording to claim 14 wherein said cutting step is con-
figured to cut, in said cutting area (A2), a first fabric
(tes_i;i=j) simultaneously with one or more of the fol-
lowing operations:

- processing, by said processing unit 40, effec-
tive (P1_i) and/or theoretical points (PO_i) of a
second fabric (tes_i; i=j+1) arranged subse-
quently to the first;

- detecting a third fabric (tes_i; i=j+2), arranged
subsequently to the first or the second, in said
loading area (A1).

The continuous detection and cutting method ac-
cording to any one of claims 14 or 15 wherein the
step of processing said effective (P1_i) and/or the-
oretical points (PO0_i) is performed while said fabric
(tes_i) is transported from a loading area (A1) to a
cutting area (A2).



EP 3 578 710 A2

o 1
© |
________J__ﬁ

b LL U ((]

rm————
I

19 CEL O
ss]

Jd1q

[ —

1 4d

oo

13

(T L POR)T0d V1514



EP 3 578 710 A2

Nw._”r.m | b : _ A~b T I\n
- o
< g 17 | ml
= h T \.ITI//_,\, \\/\\ fr
— 1| I
50 m\ a.«yi\
‘‘‘‘‘ - ® M f% - & ,
.W N w _ “_ -] ; w _ H_ ~Trod
5 | £04 .\ // Hl\n_w.mllnklllnilll
- t\\\n.llmbmf . /AE \ﬁ _\I
i TT0d——f b/ — = ]
= I —— gw, M;WHM I S B R R rod
[ty——~— Pf P . ,\
1oL i 1
ﬂ&\l}/\g{. m—— =
I )] "~
/ = e~ —_ et
o—F ¢ COIATTYT ¢ Ol |
S / /\
T T
CIPOR  ~—rod D

14



EP 3 578 710 A2

il v

90T T,

—dE09

15



EP 3 578 710 A2

e

e e

i i

| S

- EORCH S

o i s e s

16



EP 3 578 710 A2

17



EP 3 578 710 A2

18



EP 3 578 710 A2

d1/

.'fn..f.ll..

N
N

rv'[.rf..’

L€ veol

= 3 M mﬁ. T V/ | .
\ lmol..m}rz// /AE ‘VE, :
I [ 0d— — - —
] % _M-%” — e - S
34 1= - o w\
oLl 4 ﬁ
— \\Wﬁl -
m0d— s I ,
TV Ol
_?.K VT O_u_ | SDOIEE
J IV/ i | m.

oy

(

]
L@\
i

AXI]H ——

i

e

e

T

o

e od

AX0d

T I POR

“—T0d

i)

19



EP 3 578 710 A2

1V 9l

P ]

.

®

e |

it v i

o

™o

20



EP 3 578 710 A2

o gl i o

G s a

|

A TALE

21



EP 3 578 710 A2

O

22



EP 3 578 710 A2

23



EP 3 578 710 A2

i T N S I A A
] adl T TR
o e S g e L e s S, = e = T e
e S S e o i e “Jrg= e i
T T T T | bosghs/p | B

1

!
ia
N

AXTLD

Ldi)
|
]
i
|
I
|
|
]
J
|
I
I
.
J
L
j
I

Lo

G091c0S]

24

I | i
= } el Sl clae e B Soel ol e Sl Sies S
pidec i ol Wikl i J Eokadg
N — add=e N {! - = {
+ _ s
o . e 5
“_ Lol | i i The, |
ik B i i ! Lo
1 L

1)

008




EP 3 578 710 A2

i

W
i
!

m
]

]
i

o e e

i
.

il e ol
mh— i, T
]

i

]

-

o A A o I 0

i 9 o

e I T

o s i e i o

f

25






EP 3 578 710 A2

27



EP 3 578 710 A2

28



EP 3 578 710 A2

29




EP 3 578 710 A2

G 314

30



EP 3 578 710 A2

31

r ,unwfwywu 7wwua+«m” .
i ‘nqum%wwwnn siwuﬂungéuwmqu;
450} “anm ”““i”*EQ“”*’“f’”*”““”%ﬂ

|

T =3k

|




EP 3 578 710 A2

A

32



EP 3 578 710 A2

33



EP 3 578 710 A2

)
=t

i

|
BB
A

- I——— s 5 T g | E— N | ¥
i A s i 3 !
: - : B J |
| 3 4 & 3 4 i f 1 Bt 341
- o b = e oL o b s e il . ‘ i3 ,
i L 3 1 i A LEY
| o : B e
f 1 4 ] E 3 Hoani®
i 2 »
e 4 e ;y 3 2 i g ,
1 . vl ] g ; it
s 9 s 5 e 8 s i, 8 e 4 i s e i e i
:

34



EP 3 578 710 A2

)
.

GTiXY

FIG. 6

1107

35




EP 3 578 710 A2

loth

scanning ¢

)
172)
e
(<)
e
S
=
g
®

36

ing in progress

Cutt

B [

[

Progresso coda;

T Modahis debug



EP 3 578 710 A2

# name OOL Initial final  pp status
lenght lenght

i 1EeE 2828 2.B32 -0.087  cutting completed

2 1888 2E4E 948 0,002 queued for cutting i
3 1BEE 1704 1704 -0.000 queued for scanning
Total TETE 7484 -0.093

-
LR

#name GO Initial ~ final e status
lenght ‘lenght

1777 2871 2871 -o0op Queued for scanning

i
z 1777 %127 =127 -0.0oo0 queued for scanning
3 1777 3233 3.233 -ooog  Queued forscanning
Total el e e R

o

# name oL Initial ~final o0 gtatus
lenght lenght

i 177e 2061 2061 5000 queued for scanning
5 1776  z.2es 3288 -o.oon  Queued for scanning
5 976 muip 34is -s.oon Queued for scanning
4 1787 3054 2054 -g.nog  ueued for scanning
5 1780 =419 3119 pppn 9ueued forscanning
c 1782 2178 2178 -o.oon  Queued for scanning
S 1782 2478 3178 -0.000 queued for scanning
8 1782 2286 3286 -n.opo queued for scanning
- 17827 3zo8e 3986 -o.opo  Gueued for scanning
Total CRLEEY IBE8S 0000

Initial  final i
i it status
oot lenght ‘lenght DrfE

napn dueuedfor

37



P

.

... _  __

EP 3 578 710 A2

s|qe
AXLd sbumies punz esewe) punz ainsesiy ainsesyy Bunuiod sioep 1983

¥

.
.

i

i

I
i

1l

oA

.

i

2

i

. -

L
.

=

x

e

0

|
o

|

|

o
it

7

o

o
I

o

SR

.

.

i

.

.

0

Fbt

v

4
4+

i

1

|

il

i
.
a

L1 9urT (UoHN|oS Bald) ,8udiio Yole

(/1) %e'ee e e esmesassnsese 9DOW Bngep

38



EP 3 578 710 A2

Waiting data  :

path s
Result :

ErTampi¥ision Patiermn\Risultati' Syne
Fil==of the found results

Reading data -

Laying lenght :
Detected area lenght:
Height matrix of points =
Detected area height:
Fabric :
Correction indexes :
Raws
Columns ¢
Step X
StepY:
Detected markers:
Interpoled markers :
Calculated markers:
Total markers :
Defects:
Mean step of the frame :
Mean step of the calculated

. frame
Variance:

back center 0%
mean back center:
recalculated back center

FEOLIE mum
FIFEST00 mm [ F363BE]
159000 mum

FEAE 00 rpn [ E0.00)
Frame

{0, 200000, 0. 2000007
s 8

43

i

L

1431

1538 (107.4779%)

O

1431

I

{7330 61507 mim
(TSE00 6150) mtn
{000, D00 mm
50.00%,

ST E i

ST T o

Grids construction:

main grid :
Origin:
Step:
Secondary Grid =
Origin:
Step:

{17,200, 93.000)
(73200, 61.500]

(53:850, 123.750)
{72,200, B E00 ]

Defects construction i

Defect 1:
Type:
Type name:
Position:
Radius =

i

Circle

(2246600, T44.600]
17500

Automatic positioning

positining rules =
Processing time
Positioned pieces :
Lenght:
Efficiency :

Frame (new line) - cloth
0.750 minutes
4y
2.EI3m
TEOTAY:

FIG.8A

39



EP 3 578 710 A2

 A@umug

e

 ewbon

GumaeAgdepy

ey

e

 UoheogEs sionugues

40



EP 3 578 710 A2

Ot

L

Ol

1

41



EP 3 578 710 A2

09

0¢

42



	bibliography
	abstract
	description
	claims
	drawings

