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(54) METHOD AND SYSTEM FOR VISUALIZING OPERATION EVALUATION DATA OF A WEAVING 
MACHINE

(57) The invention relates to a method and a system
for visualizing on a monitor operation evaluation data of
a weaving machine with a weaving machine component,
comprising determining an actual weaving machine
speed, determining a representative value for an actual
component load of the weaving machine component, de-
termining an actual state information of a parameter in-
fluencing a component load and/or a movement charac-

teristic of the weaving machine component, computing
operation evaluation data based on a model of the weav-
ing machine (1) comprising the weaving machine com-
ponent by taking into account the actual weaving ma-
chine speed, the representative value for the actual com-
ponent load, and the actual state information, and visu-
alizing on the monitor (2) the operation evaluation data.
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Description

TECHNICAL FIELD AND PRIOR ART

[0001] The invention relates to a method and a system
for visualizing on a monitor operation evaluation data of
a weaving machine.
[0002] A proper operation setup of a weaving machine,
in particular an appropriate weaving machine speed of a
weaving machine depends on several parameters, such
as a type of weave and a type of thread. Setting a weaving
machine speed too high can result in poor quality fabrics,
and can also cause an electrical, thermal and/or mechan-
ical load of a weaving machine component being high or
even too high. In the context of the application, an elec-
trical, thermal and/or mechanical load of a weaving ma-
chine component is defined as the stress or strain on the
weaving machine component caused by electric power,
temperature, forces, torques and/or others. In the context
of the application, electrical, thermal and/or mechanical
loads are conjointly referred to as component load. High
component loads can cause excessive wear of a com-
ponent and can even be a risk of a failure mechanism,
such as, but not limited to, fractures due to fatigue, creep
due to high temperature, demagnetization of motor mag-
nets, oxidation of components, and/or others.
[0003] JPH0995840 shows a method and a device for
setting a weaving machine speed, wherein a load on a
drive motor of a shed forming drive is determined, and
the weaving machine speed is adjusted so that the load
on said drive motor converges to a pre-set value.

SUMMARY OF THE INVENTION

[0004] It is the object of the invention to provide a meth-
od and a system for visualizing on a monitor operation
evaluation data of a weaving machine for guiding an op-
erator to enhance an operation of the weaving machine
and/or for an adjustment of the weaving machine to en-
hance an operation of the weaving machine.
[0005] This object is solved by the method and the sys-
tem with the features of claim 1 and claim 8. Preferred
embodiments are defined in the dependent claims.
[0006] According to a first aspect, a method for visu-
alizing on a monitor operation evaluation data of a weav-
ing machine, which weaving machine comprises a weav-
ing machine component, is provided, wherein the method
comprises the steps of determining an actual weaving
machine speed, determining a representative value for
an actual component load of the weaving machine com-
ponent, determining an actual state information of a pa-
rameter influencing a component load and/or a move-
ment characteristic of the weaving machine component,
computing operation evaluation data based on a model
of the weaving machine comprising the weaving machine
component by taking into account the actual weaving ma-
chine speed, the representative value for the actual com-
ponent load, and the actual state information, and visu-

alizing on the monitor the operation evaluation data.
[0007] According to a second aspect, a system for vis-
ualizing on a monitor operation evaluation data of a weav-
ing machine is provided, wherein the weaving machine
comprises a weaving machine component. The system
comprises a first determination device for determining an
actual weaving machine speed, a second determination
device for determining a representative value for an ac-
tual component load of the weaving machine component,
a third determination device for determining an actual
state information of a parameter influencing a component
load and/or a movement characteristic of the weaving
machine component, and a computer program compris-
ing instructions for computing operation evaluation data
based on a model of the weaving machine comprising
the weaving machine component by taking into account
the actual weaving machine speed, the representative
value for the actual component load, and the actual state
information, wherein the computer program further com-
prises instructions for visualizing on the monitor the op-
eration evaluation data.
[0008] Throughout this specification and the following
claims, the indefinite article "a" or "an" means "one or
more". Reference to a "first element" does not mandate
presence of a "second element". Further, the expres-
sions "first" and "second" are only used to distinguish
one element from another element and not to indicate
any order of the elements.
[0009] The weaving machine component could be any
component or assembly of a weaving machine, in par-
ticular selected from, but not limited to, the group com-
prising a main weaving machine drive, a sley drive, a
shed forming drive, a weft cutter drive, a mechanical tuck-
in drive, a fabric take-up drive, a warp let-off drive, a leno
thread drive, a selvage thread drive, a weft selector drive,
a prewinder drive, a rapier drive, a rapier guide, a rapier,
individual moving parts of any of said drives, control el-
ements for driving the drives, and moving parts driven
by said drives.
[0010] It has been the findings of the inventor, that an
optimal operation of a weaving machine is dynamic and
depends on various parameters, such as, but not limited
to installed speed-limiting devices, installed moving
parts, such as frames, heddles, grippers, and others, dy-
namic forces of installed moving parts, used pattern and
movement law of shed-forming, a heald frame stroke, a
gripper stroke (in case of a rapier weaving machine), a
weft tension, ambient factors such as temperature, hu-
midity and dust formation in a weaving room, a rapier
guide temperature, a rapier temperature, vibrations of
the weaving machine, oil temperature, a weaving ma-
chine component temperature, such as a drive motor
temperature, and others. Some of these parameters de-
pend on a configuration or setting of the weaving machine
and are static during an operation of the weaving ma-
chine, for example a weight of a heald frame. Other pa-
rameters are dynamic and subject to changes during the
operation of the weaving machine, for example ambient
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factors. In the context of the application, information on
the static state or the dynamic state of any such param-
eter influencing a component load and/or a movement
characteristic of the weaving machine component, is re-
ferred to as "actual state information". Such an actual
state information for example, but not limited to, could be
a mass of a heald frame, a size of a stroke of a heald
frame, an oil temperature, and others.
[0011] According to the invention, at least one actual
state information of any such parameter influencing a
component load and/or a movement characteristic of the
weaving machine component is determined, and an op-
eration evaluation data is computed using a model of the
weaving machine comprising the weaving machine com-
ponent and in consideration of this actual state informa-
tion as well as an actual weaving machine speed, and
an actual component load.
[0012] In an embodiment, the model of the weaving
machine comprising the weaving machine component is
an active model, i.e. a model considering circumstances,
wherein at least the actual state information is used to
update the active model. In embodiments, the actual
state information as well as an actual weaving machine
speed, and an actual component load, are used to update
the active model. In an embodiment, the model of the
weaving machine is a kinematic model or multi-body sim-
ulation model of the weaving machine, wherein mechan-
ical constraints and loads of the weaving machine are
represented by mathematical equations. In other embod-
iments, the model is an artificial intelligence model, which
has been trained. In still another embodiment, the model
is a mixed-type model, wherein starting from a multi-body
simulation model of the weaving machine the simulation
model is trained using artificial intelligence.
[0013] In the context of the application, "operation eval-
uation data" is defined as any data, which allows an eval-
uation of an operation of the weaving machine, such as
an actual weaving machine speed in relation to a maxi-
mum allowable weaving machine speed, an actual com-
ponent load in relation to a maximum allowable compo-
nent load, an actual efficiency of the weaving machine
in relation to a desired efficiency of the weaving machine,
an actual energy consumption of the weaving machine
in relation to an expected energy consumption of the
weaving machine, an actual wear of parts in relation to
an allowable wear of parts, and others. By visualizing the
operation evaluation data, an operator can be guided to
enhance an operation of the weaving machine, i.e. for
example to increase a weaving machine speed, to in-
crease an efficiency, to decrease an energy consump-
tion, and/or to decrease wear of parts. In alternative or
in addition, the operation evaluation data can be used
for an automated adjustment of the weaving machine
speed to enhance the operation of the weaving machine.
[0014] In the context of the application, the expression
"determine" is used to express that a value or information
is identified or made certain for a further processing,
wherein the information can be readily available such as

an actual weaving machine speed, the information is
identified using a sensor device or a similar device, for
example for determining the representative value for the
actual component load of the weaving machine compo-
nent, the information is retrieved from a setup configura-
tion of the weaving machine, and/or the information is
gathered via an input using a man-machine interface.
[0015] Depending on the weaving machine component
and/or the component load, the representative value for
the component load can be a torque, a temperature, a
force, a bending, a deflection, an electric current and/or
any other property representing a mechanical, electrical
and/or thermal load on the weaving machine component.
[0016] In an embodiment, the determined actual weav-
ing machine speed, the determined representative value,
and the determined actual state information are trans-
mitted to an external computing device for computing the
operation evaluation data.
[0017] The operation evaluation data is visualized on
the monitor. The monitor in one example is a monitor of
the weaving machine and/or a monitor arranged nearby
the weaving machine. In other embodiments, the monitor
is arranged physically separate from the weaving ma-
chine, for example at a control center of a weaving mill
and/or at a support center. In alternative or in addition,
the monitor is the monitor of a hand-held electronic device
such as a smartphone or a tablet computer.
[0018] In an embodiment. the operation evaluation da-
ta is a relation of the actual weaving machine speed to
a maximum allowable weaving machine speed, which
maximum allowable weaving machine speed is comput-
ed based on the model of the weaving machine compris-
ing the weaving machine component by taking into ac-
count the actual weaving machine speed, the represent-
ative value for the actual component load, and the actual
state information. As the computing of the maximum al-
lowable weaving machine speed is taking account of ac-
tual state information influencing the component load
and/or the movement characteristic of the weaving ma-
chine component, this operation evaluation data allows
conclusions to be drawn about a relation of the actual
component load and a maximum allowable component
load.
[0019] The relation of the actual weaving machine
speed to the maximum allowable weaving machine
speed is visualized on the monitor and indicates to the
operator for example that it is possible to increase the
weaving machine speed, in case the actual weaving ma-
chine speed is lower than the maximum allowable weav-
ing machine speed, or that it is necessary to decrease
the weaving machine speed, in case the actual weaving
machine speed is close to or even higher than the max-
imum allowable weaving machine speed.
[0020] In an embodiment, the method comprises the
steps of determining representative values for an actual
component load of several weaving machine compo-
nents, determining for each of the several weaving ma-
chine components an actual state information of a pa-
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rameter influencing a component load and/or a move-
ment characteristic of said weaving machine component,
computing for each of the several weaving machine com-
ponents operation evaluation data based on a model of
the weaving machine comprising said weaving machine
component by taking into account the actual weaving ma-
chine speed, the representative value for the actual com-
ponent load, and the actual state information, and visu-
alizing on the monitor for each of the several weaving
machine components the operation evaluation data.
[0021] Likewise, in an embodiment, the system com-
prises several second determination devices for deter-
mining representative values for an actual component
load of several weaving machine components, and sev-
eral third determination devices for determining for each
of the several weaving machine components an actual
state information of a parameter influencing a component
load and/or a movement characteristic of said weaving
machine component, wherein the computer program
comprises instructions for computing for each of the sev-
eral weaving machine components operation evaluation
data based on a model of the weaving machine compris-
ing said weaving machine component by taking into ac-
count the actual weaving machine speed, the represent-
ative value for the actual component load, and the actual
state information, and for visualizing on the monitor for
each of the several weaving machine components the
operation evaluation data.
[0022] The several weaving machine components can
be chosen suitably by a person skilled in the art. In an
embodiment, the weaving machine components are se-
lected according to a configuration or setup of the weav-
ing machine and/or according to the operation evaluation
data to be visualized. It will be understood, that depend-
ing on the weaving machine components, the same mod-
el may be used for a group of weaving machine compo-
nents, which model is adapted in consideration of the
actual state information of each weaving machine com-
ponent of said group.
[0023] It will be further understood that the number of
second determination devices for determining represent-
ative values for the actual component load of the several
weaving machine components in embodiments differs
from the number of third determination devices for deter-
mining for each of the several weaving machine compo-
nents an actual state information of a parameter influ-
encing a component load and/or a movement character-
istic of said weaving machine component, as for example
two or more weaving machine components may use a
common second determination device and/or a common
third determination device.
[0024] In an embodiment, an extreme value of all op-
eration evaluation data is identified. For example, in case
the operation evaluation data indicates a maximum al-
lowable weaving machine speed compared to the actual
weaving machine speed, the lowest value of all maximum
allowable weaving machine speeds is identified. This val-
ue represents the highest allowable weaving machine

speed for an operation of the weaving machine. In other
words, a weaving machine speed can be increased until
it reaches the lowest value of all computed weaving ma-
chine speeds. Similar, in case the operation evaluation
data indicates the actual component load in relation to a
maximum allowable component load, the highest value
of the component load is identified, as this value poten-
tially limits any further increase in a weaving machine
speed.
[0025] In an embodiment, the extreme value of the op-
eration evaluation data is visualized as the overall oper-
ation evaluation data on the monitor.
[0026] In an embodiment, the operation evaluation da-
ta is visualized using a colour code and/or using an icon.
[0027] In an embodiment, the visualized operation
evaluation data indicates whether or not the actual weav-
ing machine speed is below a computed maximum al-
lowable weaving machine speed. This can be indicated
by a colour code, wherein a green activated light or a
green field on the monitor is present in case the actual
weaving machine speed is below the computed maxi-
mum allowable weaving machine speed and/or a red ac-
tivated light or a red field on the monitor is present in case
the actual weaving machine speed is above the comput-
ed maximum allowable weaving machine speed. In al-
ternative or in addition, the information can be visualized
by an icon, for example a checkmark in case the actual
weaving machine speed is below the computed weaving
machine speed and/or a stop-sign in case the actual
weaving machine speed is above the computed maxi-
mum allowable weaving machine speed.
[0028] In an embodiment, more than two colour codes
or icons are used so that in addition it can be visualized
on the monitor that a limit is almost reached, for example
using an orange activated light or an orange field on the
monitor in case a limit value is almost reached, for ex-
ample in case the actual weaving machine speed is below
but close to the computed maximum allowable weaving
machine speed. In an alternative embodiment, different
colour levels are used. For example, in an embodiment
light red is used to visualize on the monitor when the
weaving machine speed is somewhat above the comput-
ed maximum allowable weaving speed and/or dark red
is used when the weaving speed is substantially above
the computed maximum allowable weaving speed. In al-
ternative or in addition, in an embodiment a flashing light,
for example a flashing red light is used to visualize on
the monitor that the weaving speed is substantially above
the computed maximum allowable weaving speed.
[0029] In an embodiment, a strategy for enhancing an
operation of the weaving machine in consideration of the
operation evaluation data is established, wherein in par-
ticular the strategy for enhancing the operation of the
weaving machine is visualized on the monitor. The strat-
egy in embodiments comprises instructions to exchange
a weaving machine component, for example to exchange
a heald frame so that a heald frame having a higher me-
chanical strength is used and/or to exchange a heald
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frame so that a lighter heald frame is used. In alternative
or in addition, the strategy comprises instructions to
change a setup, for example to decrease or increase a
weaving machine speed and/or to adapt settings so that
the weaving machine speed can be increased.
[0030] In an embodiment, the actual weaving machine
speed and/or an adjustable control variable of one or
more weaving machine components is automatically ad-
justed according to the strategy. In the context of the
application, the expression "adjustable control variable"
is used for any parameter influencing a performance, a
movement characteristic and/or a component load of a
weaving machine component, which can be adjusted
electronically without manual interventions by the oper-
ator.
[0031] In an embodiment, the strategy for enhancing
the operation of the weaving machine is determined us-
ing an artificial intelligence model.
[0032] The artificial intelligence model in embodiments
is used for making predictions about changing conditions
and an operation of the weaving machine under the
changing conditions and for making suggestions to in-
crease a weaving machine speed and/or an efficiency of
the weaving machine and/or to decrease an energy con-
sumption, wherein the artificial intelligence model is self-
learning.
[0033] In an embodiment, the operation evaluation da-
ta is a relation of the actual weaving machine speed to
a maximum allowable weaving machine speed, wherein
the computer program comprises instructions for com-
puting the maximum allowable weaving machine speed
based on the model of the weaving machine comprising
the weaving machine component by taking into account
the actual weaving machine speed, the representative
value for the actual component load, and the actual state
information.
[0034] In an embodiment, the computer program com-
prises instructions for visualizing the operation evalua-
tion data on the monitor using a colour code and/or using
an icon. In an embodiment, the computer program further
comprises instructions for establishing a strategy for en-
hancing an operation of the weaving machine in consid-
eration of the operation evaluation data, wherein in par-
ticular the computer program further comprises instruc-
tions for visualizing the strategy for enhancing the oper-
ation of the weaving machine on the monitor. In an em-
bodiment, the computer program comprises instructions
for an automated adjustment of an adjustable control var-
iable of one or more the weaving machine components
according to the strategy and/or for an automated adjust-
ment of the actual weaving machine speed according to
the strategy. In an embodiment, the computer program
comprises instructions for determining the strategy for
enhancing the operation of the weaving machine using
an artificial intelligence model.
[0035] In embodiments, the system is used in a rapier
weaving machine or in an air-jet weaving machine.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036] In the following, embodiments of the invention
will be described in detail with reference to the drawings.
Throughout the drawings, the same elements will be de-
noted by the same reference numerals.

Fig. 1 shows a weaving machine with a monitor, a
determination system, and a computer sys-
tem.

Fig. 2 shows a first image for display on a monitor
for visualizing on the monitor operation eval-
uation data.

Fig. 3 shows a second image for display on a monitor
for visualizing on the monitor operation eval-
uation data.

Fig. 4 shows a third image for display on a monitor
for visualizing on the monitor operation eval-
uation data.

Fig. 5 shows a fourth image for display on a monitor
for visualizing on the monitor operation eval-
uation data.

Fig. 6 shows a fifth image for display on a monitor
for visualizing on the monitor operation eval-
uation data.

Fig. 7 shows a sixth image for display on a monitor
for visualizing on the monitor operation eval-
uation data.

Fig. 8 shows a seventh image for display on a mon-
itor for visualizing on the monitor operation
evaluation data.

Fig. 9 shows an eighth image for display on a monitor
for visualizing on the monitor operation eval-
uation data.

Fig. 10 shows a ninth image for display on a monitor
for visualizing on the monitor operation eval-
uation data.

DETAILED DESCRIPTION OF EMBODIMENTS OF 
THE INVENTION

[0037] Fig. 1 schematically shows a weaving machine
1 with a monitor 2 and with a system 3 for visualizing on
the monitor 2 operation evaluation data of the weaving
machine, i.e. data, which allows an evaluation of an op-
eration of the weaving machine 1, such as an actual
weaving machine speed in relation to a maximum allow-
able weaving machine speed, an actual component load
in relation to a maximum allowable component load, an
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actual efficiency of the weaving machine in relation to a
desired efficiency of the weaving machine, an actual en-
ergy consumption of the weaving machine in relation to
an expected energy consumption of the weaving ma-
chine, an actual wear of parts in relation to an allowable
wear of parts, and others.
[0038] Depending on weaving machine type and/or
configuration, for example a rapier weaving machine or
an air-jet weaving machine, the weaving machine 1 com-
prises several weaving machine components such as,
but not limited to, a main weaving machine drive, a sley
drive, a shed forming drive, a weft cutter drive, a mechan-
ical tuck-in drive, a fabric take-up drive, a warp let-off
drive, a rapier drive, a rapier guide, a rapier, as well as
individual moving parts of any of said drives, and moving
parts driven by said drives.
[0039] The operation evaluation data is computed us-
ing a model of the weaving machine 1 comprising at least
one weaving machine component by taking into account
an actual weaving machine speed, a representative val-
ue for an actual component load of the at least one weav-
ing machine component, and an actual state information
of a parameter influencing a component load and/or a
movement characteristic of the at least one weaving ma-
chine component.
[0040] In an embodiment, the model of the weaving
machine is a kinematic model or multi-body simulation
model of the weaving machine, wherein mechanical con-
straints and loads of the weaving machine are represent-
ed by mathematical equations. In other embodiments,
the model is an artificial intelligence model, which has
been trained. In still another embodiment, the model is
a mixed-type model, wherein starting from a multi-body
simulation model of the weaving machine the simulation
model is trained using artificial intelligence.
[0041] The system 3 for visualizing the operation eval-
uation data comprises a determination system 4, and a
computer system 5. The determination system 4 com-
prises a first determination device 6, a second determi-
nation device 7, and a third determination device 8.
[0042] The first determination device 6 is adapted or
configured for determining an actual weaving machine
speed. The first determination device 6 in embodiments
reads the actual weaving machine speed from a control
device of the weaving machine 1, also referred to as
weaving machine controller, wherein it is assumed that
the actual weaving machine speed is the same as a set
weaving machine speed. In other embodiments, the first
determination device 6 cooperates with a sensor system
9 for sensing an actual weaving machine speed. The
sensor system 9 in embodiments is a sensor system
present on the weaving machine 1 and used for the op-
eration of the weaving machine 1 by the weaving machine
controller.
[0043] The system 3 for visualizing the operation eval-
uation data further comprises at least one second deter-
mination device 7 adapted or configured for determining
a representative value for an actual component load of

a weaving machine component. Depending on the weav-
ing machine component, the component load can be rep-
resented as a torque, a temperature, a force, a bending,
a deflection, an electric current or any other property rep-
resenting a component load such as an electrical, me-
chanical and/or thermal load on the weaving machine
component. The at least one second determination de-
vice 7 is chosen according to the representative value,
for example the second determination device 7 in em-
bodiments cooperates with a sensor device 10, for ex-
ample a torque sensor for determining a torque, a ther-
mometer for determining a temperature, a force sensor
for determining a force, a bend sensor for determining
an amount of bending, a deflection sensor for determin-
ing an amount of deflection, an electric current sensor
for determining an electric current. However, the inven-
tion is not limited to such sensor devices. Further, the
representative value in embodiments is determined indi-
rectly.
[0044] In an embodiment, the system 3 for visualizing
the operation evaluation data comprises a plurality of
second determination devices 7 for determining repre-
sentative values for actual component loads of several
weaving machine components. In one embodiment, the
number of second determination devices 7 equals the
number of weaving machine components for which ac-
tual component loads are to be determined. In other em-
bodiments, two or more weaving machine components
share a common second determination device 7.
[0045] The system 3 for visualizing the operation eval-
uation data further comprises at least one third determi-
nation device 8 adapted or configured for determining an
actual state information of a parameter influencing a com-
ponent load and/or a movement characteristic of the
weaving machine component. The actual state informa-
tion is the information about a static state or a dynamic
state of the parameter influencing a component load
and/or a movement characteristic of the weaving ma-
chine component. Depending on the weaving machine
component, the parameter in embodiments is selected
from an installation of a speed-limiting device, an instal-
lation of a moving part, such as a frame, a heddle, a
gripper, and others, dynamic forces of the moving parts,
a used pattern and movement law of a shed forming de-
vice, a heald frame stroke, a gripper stroke, a weft ten-
sion, an ambient factor such as temperature, humidity
and dust formation in a weaving room, a rapier guide
temperature, a vibration of the weaving machine, an oil
temperature, a weaving machine component tempera-
ture, such as a drive motor temperature, and others. The
static state information for example is a mass of a heald
frame, a mass of a heddle, a mass of a gripper, and oth-
ers. The dynamic state information for example is infor-
mation about an ambient temperature, an oil tempera-
ture, a weaving machine component temperature, and
others.
[0046] The determination device 8 can be chosen by
the person skilled in the art for allowing a determination
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of an actual state information of a selected one of any
such parameter, for example using a detector device for
detecting an installation, i.e. an absence or presence of
elements, a sensor device for sensing properties of ele-
ments, and/or a device for retrieving information from the
weaving machine controller. In embodiments, the third
determination device 8 uses a man-machine-interface
for prompting a user to enter and/or to verify an actual
state information.
[0047] On the computer system 5 runs a computer pro-
gram that uses a model of the weaving machine 1 com-
prising the at least one weaving machine component and
that comprises instructions for computing the operation
evaluation data based on the model of the weaving ma-
chine 1 comprising the at least one weaving machine
component by taking into account the actual weaving ma-
chine speed, the representative value for the actual com-
ponent load, and the actual state information.
[0048] Although the computer system 5 in the embod-
iment is represented in the system 3 for visualizing the
operation evaluation data, the invention is not limited to
embodiments in which the computer program is installed
and runs on one single computing device, for example
the weaving machine controller. For example, the com-
puter program in embodiments is installed on a distrib-
uted computer system comprising a weaving machine
controller and an external computing device, wherein the
computer program comprises instructions for transmit-
ting the determined weaving machine speed, the one or
more determined representative values and the deter-
mined actual state information to the external computing
device for computing the operation evaluation data.
[0049] The computer program further comprises in-
structions for visualizing on the monitor 2 operation eval-
uation data.
[0050] Figs. 2 to 10 show embodiments of images 11,
12, 13, 14, 15, 16, 17, 18, 19 for display on a monitor 2
in order to visualize on the monitor 2 the operation eval-
uation data.
[0051] The monitor, on which the images 11, 12, 13,
14, 15, 16, 17, 18, 19 are displayed, in embodiments of
the invention is the monitor 2 of the weaving machine 1
as shown in Figs. 1 to 10. In other embodiments, in al-
ternative or in addition, the images 11, 12, 13, 14, 15,
16, 17, 18, 19 are displayed on any other monitor than
that of the weaving machine 1.
[0052] In the exemplary embodiments of a visualiza-
tion shown in Figs. 2 to 10, operation evaluation data for
four weaving machine components is displayed in four
rows, wherein above the four rows an overall operation
evaluation data of the weaving machine is displayed. In
other embodiments, more or less operation evaluation
data is displayed. Further, the images 11, 12, 13, 14, 15,
16, 17, 18, 19 using several rows are only by way of
example. In other embodiments, the operation evaluation
data of the weaving machine components and the overall
operation evaluation data is displayed in several columns
or in a matrix having rows and columns.

[0053] In Figs. 2 to 7 and 10, the four weaving machine
components are represented by the four letters A, B, C,
D. The letters are used as placeholders, and in embod-
iments of the invention, weaving machine component
names or product names are displayed instead of the
placeholders. In other embodiments, as shown in Figs.
8 and 9, pictures or pictograms representing the weaving
machine components are displayed.
[0054] In the embodiments shown in Figs. 2 to 10, icons
are used for visualizing the operation evaluation data of
each of the weaving machine component as well as for
visualizing the overall operation evaluation data of the
weaving machine.
[0055] In the embodiments shown in Figs. 3 to 8, in
addition to icons a percentage is displayed. In an alter-
native embodiment (not shown), only percentages are
displayed. For example, the operation evaluation data of
each weaving machine component indicates a relation
between the actual weaving machine speed and a max-
imum allowable weaving machine speed at which for ex-
ample a maximum allowable component load of said
weaving machine component is reached. In another em-
bodiment, the operation evaluation data of each weaving
machine component indicates a relation between the ac-
tual component load and a maximum allowable compo-
nent load of said weaving machine component. In both
examples, the highest operation evaluation data of weav-
ing machine component operation evaluation data is also
the overall operation evaluation data.
[0056] In the images 11, 12, 13, shown in Figs. 2 to 4,
the operation evaluation data is visualized using two
icons 20, 21. A first icon 20 shows a checkmark and is
used to indicate that the operation evaluation data is
good, for example that the actual weaving machine
speed is lower than the maximum allowable weaving ma-
chine speed or that the actual component load of a weav-
ing machine component is lower than the maximum al-
lowable component load of said weaving machine com-
ponent. A second icon 21 shows a hand indicating a stop
and is used to indicate that the operation evaluation data
is not good, for example that the actual weaving machine
speed is higher than the maximum allowable weaving
machine speed or that the actual component load of a
weaving machine component is higher than the maxi-
mum allowable component load of said weaving machine
component.
[0057] As shown in Fig. 5, in embodiments, a third icon
22 is used, wherein in the embodiment shown, the third
icon 22 is an exclamation mark. The third icon 22 is used
to indicate that the operation evaluation data approaches
a limit. Hence, an operator can take action to avoid that
the limit value is exceeded, for example by adjusting a
setting for the weaving machine component represented
by the letter D. The image 14 shown in Fig. 5 also visu-
alizes that the overall operation evaluation data is still
good, which is indicated by the first icon 20.
[0058] As shown in Figs. 6 and 7, in embodiments, in
alternative or in addition to the third icon 22, a fourth icon
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23 is used, wherein in the embodiment shown, the fourth
icon 23 is a light bulb. The fourth icon 23 is used to indicate
that a setting of the weaving machine component should
be checked.
[0059] For example, in case the computing of the op-
eration evaluation data also revealed that a setting of the
weaving machine component represented by the letter
B could be modified to improve the operation evaluation
data, this can be indicated by the fourth icon 23. In an
embodiment, in addition a strategy for enhancing an op-
eration of the weaving machine is established, which
strategy can be visualized on the monitor 2.
[0060] In case the operation evaluation data of this
weaving machine component and the overall operation
evaluation data is good as shown in Fig. 6, via such a
suggestion it may be possible to see how much it is pos-
sible to increase the weaving machine speed provided
that a setting is adjusted.
[0061] In case the operation evaluation data of this
weaving machine component and/or the overall opera-
tion evaluation data is not good or reaches a limit as
shown in Fig. 7, via such a suggestion it may be possible
to indicate how the setting can be adjusted to avoid that
the overall operation evaluation data reaches or exceeds
a limit.
[0062] In the embodiments shown, icons are used to
visualize the operation evaluation data. In alternative or
in addition, colour codes are used, wherein in particular
traffic light colour codes are used allowing an operator
to intuitively grasp a computed evaluation of the weaving
machine operation.
[0063] As shown in Figs. 8 and 9 the letters A, B, C, D
of Figs. 2 to 7 can be replaced by pictures or pictograms
representing the weaving machine components. In Fig.
8, the picture or pictogram for the overall weaving ma-
chine is replaced by the letter M. In an alternative, only
pictures or pictograms as shown in Fig. 9 or only letters
may be used as shown in Fig. 10. In still another embod-
iment, no letter or pictogram is used in connection with
the overall evaluation data, wherein letters and/or picto-
grams are only used in connection with operation eval-
uation data of the weaving machine components.
[0064] As shown in Fig. 9 also the actual weaving ma-
chine speed together with the maximum weaving ma-
chine speed is displayed for the overall weaving machine,
instead of the percentage as shown in Figs. 3 to 8. In Fig.
9 it is shown that the maximum allowable weaving ma-
chine speed is 1400 RPM and that the actual weaving
machine speed 1190 RPM is lower than 1400 RPM. If
as shown in Fig. 10, the actual weaving machine speed
is 1500 RPM, for the overall weaving machine the second
icon 21 will be displayed together with "1500 RPM > 1400
RPM". As shown in Fig. 10, the operation evaluation data
for two weaving machine components is not good.

Claims

1. Method for visualizing on a monitor (2) operation
evaluation data of a weaving machine (1), wherein
the weaving machine (1) comprises a weaving ma-
chine component, the method comprising the steps
of

- determining an actual weaving machine speed,
- determining a representative value for an ac-
tual component load of the weaving machine
component,
- determining an actual state information of a
parameter influencing a component load and/or
a movement characteristic of the weaving ma-
chine component,
- computing operation evaluation data based on
a model of the weaving machine (1) comprising
the weaving machine component by taking into
account the actual weaving machine speed, the
representative value for the actual component
load, and the actual state information, and
- visualizing on the monitor (2) the operation
evaluation data.

2. The method according to claim 1, characterized in
that the operation evaluation data is a relation of the
actual weaving machine speed to a maximum allow-
able weaving machine speed, which maximum al-
lowable weaving machine speed is computed based
on the model of the weaving machine (1) comprising
the weaving machine component by taking into ac-
count the actual weaving machine speed, the repre-
sentative value for the actual component load, and
the actual state information.

3. The method according to claim 1 or 2, characterized
in that the method comprises the steps of determin-
ing representative values for an actual component
load of several weaving machine components, de-
termining for each of the several weaving machine
components an actual state information of a param-
eter influencing a component load and/or a move-
ment characteristic of said weaving machine com-
ponent, computing for each of the several weaving
machine components operation evaluation data
based on a model of the weaving machine (1) com-
prising said weaving machine component by taking
into account the actual weaving machine speed, the
representative value for the actual component load,
and the actual state information, and visualizing on
the monitor (2) for each of the several weaving ma-
chine components the operation evaluation data.

4. The method according to claim 1, 2 or 3, character-
ized in that the operation evaluation data is visual-
ized using a colour code and/or using an icon (20,
21, 22, 23).
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5. The method according to any one of claims 1 to 4,
characterized in that a strategy for enhancing an
operation of the weaving machine in consideration
of the operation evaluation data is established,
wherein in particular the strategy for enhancing the
operation of the weaving machine (1) is visualized
on the monitor (2).

6. The method according to claim 5, characterized in
that the actual weaving machine speed and/or an
adjustable control variable of one or more weaving
machine components is automatically adjusted ac-
cording to the strategy.

7. The method according to any one of claims 5 or 6,
characterized in that the strategy for enhancing the
operation of the weaving machine (1) is determined
using an artificial intelligence model.

8. System for visualizing on a monitor (2) operation
evaluation data of a weaving machine (1), wherein
the weaving machine (1) comprises a weaving ma-
chine component, the system comprising a first de-
termination device (6) for determining an actual
weaving machine speed, a second determination
device (7) for determining a representative value for
an actual component load of the weaving machine
component, a third determination device (8) for de-
termining an actual state information of a parameter
influencing a component load and/or a movement
characteristic of the weaving machine component,
and a computer program comprising instructions for
computing operation evaluation data based on a
model of the weaving machine (1) comprising the
weaving machine component by taking into account
the actual weaving machine speed, the representa-
tive value for the actual component load, and the
actual state information, wherein the computer pro-
gram further comprises instructions for visualizing
on the monitor (2) the operation evaluation data.

9. The system according to claim 8, characterized in
that the operation evaluation data is a relation of the
actual weaving machine speed to a maximum allow-
able weaving machine speed, wherein the computer
program comprises instructions for computing the
maximum allowable weaving machine speed based
on the model of the weaving machine comprising the
weaving machine component by taking into account
the actual weaving machine speed, the representa-
tive value for the actual component load, and the
actual state information.

10. The system according to claim 8 or 9, characterized
in that the system comprises several second deter-
mination devices (7) for determining representative
values for an actual component load of several weav-
ing machine components, and several third determi-

nation devices (8) for determining for each of the
several weaving machine components an actual
state information of a parameter influencing a com-
ponent load and/or a movement characteristic of said
weaving machine component, wherein the computer
program comprises instructions for computing for
each of the several weaving machine components
operation evaluation data based on a model of the
weaving machine (1) comprising said weaving ma-
chine component by taking into account the actual
weaving machine speed, the representative value
for the actual component load, and the actual state
information, and for visualizing on the monitor (2) for
each of the several weaving machine components
the operation evaluation data.

11. The system according to claim 8, 9 or 10, charac-
terized in that the computer program comprises in-
structions for visualizing the operation evaluation da-
ta on the monitor (2) using a colour code and/or using
an icon (20, 21, 22, 23).

12. The system according to any one of claims 8 to 11,
characterized in that the computer program further
comprises instructions for establishing a strategy for
enhancing an operation of the weaving machine (1)
in consideration of the operation evaluation data,
wherein in particular the computer program further
comprises instructions for visualizing the strategy for
enhancing the operation of the weaving machine (1)
on the monitor (2).

13. The system according to claim 12, characterized in
that the computer program comprises instructions
for an automated adjustment of an adjustable control
variable of one or more the weaving machine com-
ponents according to the strategy and/or for an au-
tomated adjustment of the actual weaving machine
speed according to the strategy.

14. The system according to claim 12 or 13, character-
ized in that the computer program comprises in-
structions for determining the strategy for enhancing
the operation of the weaving machine (1) using an
artificial intelligence model.

15. The system according to any one of claims 8 to 14,
characterized in that the system is used in a rapier
weaving machine or in an air-jet weaving machine.
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