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ance with a comparison (230) of the determined at least
one characteristic of the number of the pixels to the ref-
erence data, a detection result to express the state of the
conveyor system (100). The invention also relates to an
apparatus (150, 160), a computer program product, and
to a system thereto.
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Description
TECHNICAL FIELD

[0001] The invention concerns in general the technical
field of conveyor systems. More particularly, the invention
concerns maintenance of the conveyor systems.

BACKGROUND

[0002] Maintenance work of a conveyor system, such
as an elevator system, an escalator, or moving walkway,
has to be possible in a variety of situations. Some situa-
tions may e.g. relate to an installation phase of the con-
veyor system, but as important are situations which come
up unexpectedly requiring maintenance work.

[0003] Typically the maintenance work is performed
so that a technician connects her/his terminal device to
data bus of the conveyor system in order to access one
or more controllers of the conveyor system. By accessing
the one or more controllers, such as an elevator control-
ler, the technician may obtain data from the controllers,
or from the respective entities, such as from data stor-
ages, for determining state information of the devices, or
the system, the controller in question is configured to
control. Especially in a situation that the device in ques-
tion, or even the whole conveyor system, does not oper-
ate properly, error codes, if any, providing information
regarding the error state are important to be retrieved
with the terminal device in order to perform an analysis
of the state of the respective entity. The analysis may
provide important information for performing the mainte-
nance work. This kind of approach in the maintenance
is applicable as long as the device under maintenance
and the data bus are operative.

[0004] In addition to the above described maintenance
environment there may also be devices and apparatuses
in the conveyor system which may not be accessed by
the technician e.g. through a serial data bus. This applies
with the devices and apparatuses which are configured
to operate autonomously as a standalone devices and
apparatuses, and, as a result, there is no way to access
the data by the technician at the site.

[0005] However, in situations where the mains current
is not available to the conveyor system, such as to an
elevator system, at least the main entities for operating
the conveyor system may be powered withreserve power
sources, such as with batteries. In those situations there
may be functionalities having a lower priority, such as a
communication through the data bus, which might be dis-
abled. This means that the technician cannot access the
data, such as the error data, from which the state infor-
mation may be derived. On the other hand, at least some
of the entities are equipped with light sources, such as
with a number of light emitting diodes, which may be con-
trolled, e.g. by the controller of the respective entity, to
output information representing a state of the respective
entity. For example, different errors may be expressed
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by controlling the number of light sources to output light
in different ways and the technician may then read the
information by monitoring the light sources, and by ap-
plying cognitive skills to determine the reason for the er-
ror. However, visual capacity and cognitive skills of hu-
man being are limited and, hence, it further limits possible
output schemes for communicating by controlling the
light sources.

[0006] Hence, there is need to introduce novel ap-
proach for accessing data from which a state of the con-
veyor system, or at least one sub-entity, may be derived.

SUMMARY

[0007] The following presents a simplified summary in
order to provide basic understanding of some aspects of
various invention embodiments. The summary is not an
extensive overview of the invention. It is neither intended
to identify key or critical elements of the invention nor to
delineate the scope of the invention. The following sum-
mary merely presents some concepts of the invention in
a simplified form as a prelude to a more detailed descrip-
tion of exemplifying embodiments of the invention.
[0008] Anobjectoftheinventionistopresentamethod,
an apparatus, a computer program product, and a system
for determining a state of a conveyor system.

[0009] The objects of the invention are reached by a
method, an apparatus, a computer program product, and
a system as defined by the respective independent
claims.

[0010] According to a first aspect, a method for deter-
mining a state of a conveyor system is provided, the
method comprises: receiving a plurality of image frames
from an image capturing module; determining at least
one characteristic of a number of pixels from each of the
plurality of image frames; comparing the determined at
least one characteristic of the number of the pixels to
reference data; setting, in accordance with a comparison
of the determined at least one characteristic of the
number of the pixels to the reference data, a detection
result to express the state of the conveyor system.
[0011] Forexample, adetermination of the atleastone
characteristics of the number of pixels may comprise:
identifying the number of pixels comprising information
with respect to the at least one characteristic among all
pixels of the image frame; determining at least one value
representing the at least one characteristic of the identi-
fied number of pixels comprising information with respect
to the at least one characteristic.

[0012] The at least one characteristic may e.g. repre-
sent at least one of the following: a brightness of the
number of pixels; a colour of the number of pixels.
[0013] Moreover, the comparison may be performed
for determining if at least one light source of a device
belonging to the conveyor system emits light. A setting
of the detection result may comprise: determining a data
pattern from a plurality ofimage frames, the data pattern
is generated by defining, for the plurality ofimage frames,
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if the at least one light source emits light in the plurality
of image frames; identifying the state of the conveyor
system on a basis of the data pattern.

[0014] Alternatively or in addition, the method may fur-
ther comprise: generating data in relation to the state of
the conveyor system for outputting the data by a terminal
device.

[0015] Accordingto a second aspect, an apparatus for
determining a state of a conveyor system is provided,
the apparatus is configured to: receive a plurality ofimage
frames from an image capturing module; determine at
least one characteristic of a number of pixels from each
of the plurality of image frames; compare the determined
at least one characteristic of the number of the pixels to
reference data; set, in accordance with a comparison of
the determined at least one characteristic of the number
of the pixels to the reference data, a detection result to
express the state of the conveyor system.

[0016] The apparatus may be configured to perform a
determination of the at least one characteristics of the
number of pixels by: identifying the number of pixels com-
prising information with respect to the at least one char-
acteristic among all pixels of the image frame; determin-
ing at least one value representing the at least one char-
acteristic of the identified number of pixels comprising
information with respect to the at least one characteristic.
[0017] Still further, the apparatus may e.g. be config-
ured so that the at least one characteristic represents at
least one of the following: a brightness of the number of
pixels; a colour of the number of pixels.

[0018] Also, the apparatus may be configured to per-
form the comparison for determining if at least one light
source of a device belonging to the conveyor system
emits light. The apparatus may be configured to set the
detection result by performing: determining a data pattern
from a plurality of image frames, the data pattern is gen-
erated by defining, for the plurality ofimage frames, if the
atleastone light source emits lightin the plurality ofimage
frames; identifying the state of the conveyor system on
a basis of the data pattern.

[0019] Alternatively or in addition, the apparatus may
further be configured to: generate data in relation to the
state of the conveyor system for outputting the data by
a terminal device.

[0020] In some implementations, the image capturing
module may be integrated in the apparatus.

[0021] Accordingtoathirdaspect, acomputerprogram
product for determining a state of a conveyor system is
provided, which computer program product, when exe-
cuted by at least one processor, cause an apparatus to
perform the method according to the first aspect as de-
fined above.

[0022] According to a fourth aspect, a system for de-
termining a state of a conveyor system is provided, the
system comprising: an image capturing module; and an
apparatus according to any the second aspect as defined
above.

[0023] The expression "a number of" refers herein to
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any positive integer starting from one, e.g. to one, two,
or three.

[0024] The expression "a plurality of" refers herein to
any positive integer starting from two, e.g. to two, three,
or four.

[0025] Various exemplifying and non-limiting embodi-
ments of the invention both as to constructions and to
methods of operation, together with additional objects
and advantages thereof, will be best understood from the
following description of specific exemplifying and non-
limiting embodiments when read in connection with the
accompanying drawings.

[0026] The verbs "to comprise" and "to include" are
used in this document as open limitations that neither
exclude nor require the existence of unrecited features.
The features recited in dependent claims are mutually
freely combinable unless otherwise explicitly stated. Fur-
thermore, itis to be understood that the use of "a" or "an",
i.e. a singular form, throughout this document does not
exclude a plurality.

BRIEF DESCRIPTION OF FIGURES

[0027] The embodiments of the invention are illustrat-
ed by way of example, and not by way of limitation, in
the figures of the accompanying drawings.

Figure 1 illustrates schematically an environment of
a conveyor system according to an example.

Figure 2 illustrates schematically a method accord-
ing to an example.

Figure 3 illustrates schematically aspects in relation
to a method according to an example.

Figure 4 illustrates schematically an apparatus ac-
cording to an example.

DESCRIPTION OF THE EXEMPLIFYING EMBODI-
MENTS

[0028] The specific examples provided in the descrip-
tion given below should not be construed as limiting the
scope and/or the applicability of the appended claims.
Lists and groups of examples provided in the description
given below are not exhaustive unless otherwise explic-
itly stated.

[0029] Figure 1 illustrates schematically at least some
aspects of the present invention applied in a conveyor
system environment. The conveyor system 100 illustrat-
ed in Figure 1 is an elevator system, but it may also be
an escalator, or a moving walkway, for example. The
conveyor system 100 may comprise one or more devices
110 which may be configured to output information
through a user interface 120 comprising a number of light
sources 130. The information output with the number of
light sources 130 of the user interface 120 may represent



5 EP 4 026 794 A1 6

a state of the conveyor system 100. The information on
the state of the conveyor system 100 may relate to an
overall situation in the conveyor system, or to a state of
the device 110, or any other device, for example. In some
example embodiments, the user interface 120 may be
arranged to output error codes by controlling an output
of the light sources 130 of the user interface 120. The
device 110 of the conveyor system 100 having the user
interface 120 may be e.g. a controller of the conveyor
system 100 or a drive of the conveyor system, or any
other entity having an applicable user interface 120. For
sake of clarity, the user interface 120 may be a separate
entity from the other entities of the conveyor system 100
and only arranged to output the state information in re-
sponse to a receipt of a control signal carrying data de-
fining the information to be output from another entity.
[0030] Forsake of completeness, is may be necessary
to mention that the state of the conveyor system, such
as error codes therein, may be expressed with the user
interface 120 comprising the number of light sources 130,
such as light emitting diodes, in a plurality of way, such
as being defined individually for each conveyor system
100, for example. Basically, the number of light sources
130 may be activated and inactivated so that for each
signal, such as for each error code, it is developed a
dedicated output pattern. The output pattern may be re-
peated by activating the user interface 120 in accordance
with the type of the error e.g. with a predefined period or
time, or it may be triggered in a predefined manner when
needed, such as when a technician arrives to perform a
maintenance work for the conveyor system 100. Further-
more, it may be arranged that a plurality pieces of state
information, such as a plurality of error codes, may be
output at the same time, e.g. by outputting the output
patterns in turns by activating and inactivating the
number of light sources accordingly. Still further, the data
pattern expressed by controlling the number of light
sources, i.e. one or more light sources, may be used for
collecting measurement data e.g. by arranging that the
data patterns may be used for expressing measurement
values of a predefined parameter, for example.

[0031] The technician performing a maintenance work
of the conveyor system 100 may carry a terminal device
150 comprising an image capturing module for capturing
a plurality of images of an object. The image capturing
module may refer to a digital video camera, for example.
Advantageously, the image capturing module comprises
a functionality, such as an operational mode, for captur-
ing a digital video on the object. In other words, the image
capturing module may capture a plurality of consecutive
image frames at a high frame rate so as to generate im-
age data of the object. In the context of the present so-
lution the technician may be instructed to capture the
image frames from the user interface 120 comprising the
plurality of light sources 130 as shown in Figure 1. The
duration for obtaining necessary number ofimage frames
for analyzing a state of the conveyor system 100 may be
known by the technician or alternatively an application
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used for the capturing of the image frames may be ar-
ranged to indicate the duration to the technician. In some
sophisticated embodiment the application may analyse
the pattern output with the activation of the light sources
130 so that when the application executed in the terminal
device 150 indicates that the same pattern is initiated
that already recorded to, it may be arranged to indicate
to the technician that the capturing of the image frames
may be discontinued or even automatically discontinue
the capturing of the image frames with the image captur-
ing module.

[0032] In order to obtain a necessary amount of data
the frame rate of the image capturing module and an
output of the state information with the number of light
sources 130 are advantageously matched so that the
frame rate of the image capturing module guarantees
that even if the output is provided by blinking at least one
lightsource 130, information is included in the image data
for analysis. According to an example embodiment the
conveyor system 100 under maintenance may be iden-
tified prior to capturing of the image frames so as to adjust
settings of the image capture module optimally. For ex-
ample, the user interface 120, or the device 110, from
which the image data is captured to may be equipped
with an identifier of the conveyor system 100, such as
with a QR code or similar, which identifier may be inter-
preted to comprise data defining e.g. the settings for the
image capturing module. The interpretation of the iden-
tifier may be performed by the terminal device 150. Al-
ternatively or in addition, the terminal device 150 may be
enabled to communicate with a server device 160 e.g.
accessible through a communication network so as to
deliver the identifier of the conveyor system 100, and/or
any entity therein, to the server device 160 in order to
inquire information, such as settings for the image cap-
turing device to capture the image frames at a frame rate
generating necessary amount of data for performing an
analysis to determine the state of the conveyor system
100. In response to the determination of the settings for
the image capturing module, such as in response to a
receipt of the settings from the server device 160, the
settings may be set into use and the monitoring of the
user interface 120 may be initiated. As said, depending
on the implementation the technician may initiate the out-
put of the state information on the user interface 120
through an interaction with the user interface 120, such
as by providing a predefined instruction through the user
interface if it comprise means, such as one or more but-
tons, or other input devices, to input the instruction. Al-
ternatively or in addition, if the user interface 120, or the
conveyor system 100, may be accessed with the terminal
device 150 e.g. by establishing a short-range communi-
cation connection between the entities and through that
to input an instruction to initiate an output of the state
information through the user interface 120 comprising
the number of light sources 130.

[0033] Inresponse to a capturing of the image frames
with the image capturing module of the terminal device
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150 as described the obtained image data is delivered
to an analysis module which may be configured to deter-
mine the state of the conveyor system from the image
data as received. The analysis module may refer to an
implementation in which hardware components and soft-
ware components may be arranged to interact in a man-
ner that the determination may be performed. The hard-
ware and software components may reside in a same
device or shared between a plurality of devices. For ex-
ample, according to an example embodiment the deter-
mination may be performed by the terminal device 150.
According to another example embodiment, the image
data may be delivered to the server device 150 which
may perform the determination as is described in the
forthcoming description. Hence, the analysis module
may reside either in the terminal device 150 or in the
server device 160. According to still further example em-
bodiment, the determination steps may be shared be-
tween the terminal device 150 and the server device 160
in any applicable manner wherein operational steps of
the analysis module is shared accordingly.

[0034] In Figure 2 itis schematically illustrated an ex-
ample embodiment of a method for determining a state
ofa conveyor system 100 as seen from the analysis mod-
ule. First, the analysis module is arranged to receive 210
image data comprising one or more image frames cap-
tured with the image capturing module of the terminal
device 150. The image data may be received as a single
data file or as a plurality of data files. Next, the analysis
module may be arranged to perform a determination 220
of at least one characteristic from the image data. For
example, the analysis module may be arranged to per-
form an analysis to image data of each image frame in
order to determine atleast one characteristic of a number
of pixels forming at least a portion of the image data of
the image frame in question. A non-limiting example of
such a determination 220 is schematically illustrated in
Figure 3 in which a captured image frame 300 is shown.
The image frame comprises data defining an image of
an object on which the image in question is captured. For
the purpose of the present invention, the image shall be
captured so that it illustrates at least a portion of the de-
vice 110 comprising the user interface 120 with the
number of light sources 130. Especially, the light sources
130 shall be found from the image in order to perform
the analysis. Hence, the analysis module may be config-
ured to identify the light sources 130 from the image data.
The identification may be performed with a pattern rec-
ognition procedure, for example. Alternatively or in addi-
tion, the analysis module may be configured to identify
some other markers from the image data, such as refer-
ence markings 310 e.g. arranged in the device 110, or
the user interface 120, by means of which the analysis
module may determine the locations of the light sources
130. In other words, the identification of pixels in which
the reference markings reside 310 allows the analysis
module to define a number of pixels where the light sourc-
es 130 are depicted based on information about physical
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dimensions of the entities belonging to the device 110 e.
g. with respect to the reference markings 310, but also
applying information defining parameters relating to set-
tings of the image capturing module and a geometry
thereto, for example. In accordance with an example em-
bodiment, the analysis module may determine an iden-
tifier of the device 110 from the image data and by ap-
plying the identifier inquire necessary information from
data storage e.g. with respect to physical dimensions for
identifying the pixels comprising information of the light
sources 130. Alternatively or in addition, the analysis
module may identify the device 120 of the conveyor sys-
tem 100 on a basis of position data, if included in the
image data, indicating a location in which the image
frames are captured to. As a result, the analysis module
may be determined a number of pixels defining image
data representing the light sources 130. Such pixels are
referred with a reference 320 in Figure 3, Naturally, in
case the pixels defining the image data of the number of
light sources are identifiable from the rest of the image
data e.g. based on their characteristics, the analysis
module may be arranged to scan the image data of each
image frame as a whole, and to identify the at least one
characteristic of the at least one pixel of the respective
light source 130 from the image data. As mentioned, the
analysis module may be arranged to determine 220 at
least one characteristic of the at least one pixel for each
of the light sources 130 in each of the image frames. The
at least one characteristic may be such by means of
which it is possible to determine if the light source 130 in
question is activated or not, i.e. if it transmits light or not.
In order to perform this the analysis module may deter-
mine a brightness of the respective pixels as the charac-
teristic. Alternatively or in addition, the analysis module
may determine at least one colour value, e.g. in RGB
(Red, Green, Blue) colour space, to represent the char-
acteristic of the pixels in question. The determination 220
of the predefined at least one characteristic may be per-
formed with respect to each image frame received by the
analysis module.

[0035] Inresponse tothe determination of one or more
characteristics of the one or more pixels defining the one
or more light sources 130 in the image data the at least
one characteristic is compared to 230 reference data.
The reference data may be a single value or comprise a
plurality of values in accordance with the definition of the
characteristic. For example, in case the atleast one char-
acteristicrepresents a brightness of the atleast one pixel,
or e.g. an average of the brightness if a plurality of pixels
is taken into account, the comparison data may define a
single comparison value for the brightness by means of
whichitis possible to determine, through the comparison,
if the light source transmits light or not. The same kind
of approach may be established if the colour values are
used to express the characteristic of the pixels. Hence,
the comparison is performed and defined so as to gen-
erate information if the light source 130 under analysis
generates light or not on the basis of the image data of
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the image frame under analysis.

[0036] The information obtained through the compar-
ison 230 generates consecutive values for each of the
number of light sources 130 obtained from the consec-
utive image frames indicating if the number of light sourc-
es 130 emits light or not. Hence, the consecutive values
form a data pattern which may be used to set 240, in
accordance with a comparison of the determined at least
one characteristic of the number of the pixels to the ref-
erence data, a detection result to express the state of the
conveyor system 100. In other words, it may be detected
the state of the number of light sources 130 from the
consecutive image frames and as a result the data pat-
tern provided with the activation and inactivation of the
number of light sources 130 may be interpreted, by the
analysis module, to correspond data representing the
state of the conveyor system 100. For example, error
codes may be defined accordingly and by determining
the data pattern from the output of the light sources 130
it is possible to find an error the conveyor system 100 is
experiencing. Furthermore, the analysis module may be
configured to be aware of the number of data values be-
longing to a certain state information, such as to a certain
error code, the analysis module may be configured to
determine a plurality of states by dividing the information
derived from the image frames to discrete codes repre-
senting state, e.g. by taking first N values from first N
image frames for the first state code and the next N values
from the next N image frames for the second state code
and so on. By having a plurality of light sources 130 in
the user interface 120 it is possible to establish more
sophisticated way, i.e. an output scheme, to indicate
state of the conveyor system 100. As described, the step
of setting 240 the detection resultin accordance with the
datareceived through the comparison 230 may comprise
a sub-step in which the comparison result, such as the
data pattern obtained from the consecutive image
frames, may be used in the determination of the state
information, such with respect to error code(s) output with
the light sources 130.

[0037] Inaccordance with anexample embodimentthe
generation of the detection result an identification of the
state of the conveyor system 100, such as an error code
expressing the state of the conveyor system 100, may
cause the analysis module to request data from data stor-
age, the data defining operational instructions to the tech-
nician residing at the location of the conveyor system. In
other words, in order to improve the service, the techni-
cian may be provided details through the user interface
of the terminal device by means of which the technician
may perform a maintenance work of the conveyor system
100 in an efficient way.

[0038] Forexample, anapparatus suitable for perform-
ing at least part of the method as described may refer to
a computing device, such as a server device 160 or a
terminal device 150, such as a laptop computer, a tablet
computer, ora mobile phone, or any similar data process-
ing device, as schematically illustrated in Figure 4. Figure
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4 illustrates schematically as a block diagram a non-lim-
iting example of the apparatus applicable to perform the
method as described in Figure 2 in cooperation with other
entities if necessary. For sake of clarity, it is worthwhile
to mention that the block diagram of Figure 4 depicts
some components of a device that may be employed to
implement an operation of the apparatus. The apparatus
comprises a processor 410 and a memory 420. The
memory 420 may store data, such as comparison data,
and computer program code 425. The apparatus may
further comprise communication means 430 for wired
and/or wireless communication with other entities. Fur-
thermore, 1/0 (input/output) components 440 may be ar-
ranged, together with the processor 410 and a portion of
the computer program code 425, to provide a user inter-
face for receiving input from a user, such as from a tech-
nician, and/or providing output to the user of the appa-
ratus when necessary. In particular, the user I/O compo-
nents may include user input means, such as one or more
keys or buttons, a keyboard, a touchscreen, or a touch-
pad, etc. The user /O components may include output
means, such as a display or a touchscreen. The compo-
nents of the apparatus may be communicatively coupled
to each other via data bus that enables transfer of data
and control information between the components.
[0039] The memory 420 and a portion of the computer
program code 425 stored therein may further be ar-
ranged, with the processor 410, to cause the apparatus,
i.e. the device, to perform at least a portion of the method
as described in the foregoing description in relation to
Figure 2. The processor 410 may be configured to read
from and write to the memory 420. Although the proces-
sor 410 is depicted as a respective single component, it
may be implemented as respective one or more separate
processing components. Similarly, although the memory
420 is depicted as a respective single component, it may
be implemented as respective one or more separate
components, some or all of which may be integrated/re-
movable and/or may provide permanent / semi-perma-
nent / dynamic / cached storage.

[0040] The computer program code 425 may comprise
computer-executable instructions that implement func-
tions that correspond to steps of the method when loaded
into the processor 410. As an example, the computer
program code 425 may include a computer program con-
sisting of one or more sequences of one or more instruc-
tions. The processor 410 is able to load and execute the
computer program by reading the one or more sequenc-
es of one or more instructions included therein from the
memory 420. The one or more sequences of one or more
instructions may be configured to, when executed by the
processor 410, cause the apparatus to perform the meth-
od be described herein. Hence, the apparatus may com-
prise atleast one processor 410 and atleast one memory
420 including the computer program code 425 for one or
more programs, the at least one memory 420 and the
computer program code 425 configured to, with the at
least one processor 410, cause the apparatus to perform
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the method as described.

[0041] The computer program code 425 may be pro-
vided e.g. a computer program product comprising at
least one computer-readable non-transitory medium
having the computer program code 425 stored thereon,
which computer program code 425, when executed by
the processor 410 causes the apparatus to perform the
method. The computer-readable non-transitory medium
may comprise a memory device or arecord medium such
as a CD-ROM, a DVD, a Blu-ray disc, or another article
of manufacture that tangibly embodies the computer pro-
gram. As another example, the computer program may
be provided as a signal configured to reliably transfer the
computer program.

[0042] Still further, the computer program code 425
may comprise a proprietary application, such as compu-
ter program code for causing an execution of the method
in the manner as described in the description herein.
[0043] Any of the programmed functions mentioned
may also be performed in firm-ware or hardware adapted
to or programmed to perform the necessary tasks.
[0044] In case the apparatus performing the method
as described is a terminal device 150 carried by the tech-
nician the apparatus may be equipped with an image
capturing module 450, such as digital video camera, for
capturing the image frames from an object as described.
As discussed in the foregoing description in case the im-
age data is delivered, e.g. through a wireless communi-
cation, to an apparatus configured to perform the method
as described, the apparatus may e.g. reside in a com-
munication network accessible either directly from the
terminal device 150 configured to capture the image data
or indirectly through one or more network nodes residing
in the data path.

[0045] As mentioned in the foregoing description a
functionality of the apparatus may be shared between a
plurality of devices as a distributed computing environ-
ment. For example, the distributed computing environ-
ment may comprise a plurality of devices as schemati-
cally illustrated in Figure 4 arranged to implement the
method in cooperation with each other in a predeter-
mined manner. For example, each device may be ar-
ranged to perform one or more method steps and in re-
sponse to a finalization of its dedicated step it may hand
a continuation of the process to the next device.

[0046] In view of above the analysis module as men-
tioned in the context of the description of Figure 2 may
be implemented with the hardware component as dis-
cussed in the context of Figure 4 together with one or
more portions of a computer program code executed by
the at least one processor 410 of the apparatus as de-
scribed.

[0047] The solution of determining the state of the con-
veyor system in the manner as described in the foregoing
description is especially applicable in a situation in which
the conveyor system 100 is in a state that an access to
the state information in a normal manner is prevented,
such as during a power outage, and the state information
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is only available through one or more user interfaces 120
as described. Such userinterfaces 120 may be controlled
to output rich information representing the state of the
conveyor system 100 as long as the output information
may be analysed by the recipient in an effective manner,
as by applying the solution according to the present in-
vention as described.

[0048] The specific examples provided in the descrip-
tion given above should not be construed as limiting the
applicability and/or the interpretation of the appended
claims. Lists and groups of examples provided in the de-
scription given above are not exhaustive unless other-
wise explicitly stated.

Claims

1. A method for determining a state of a conveyor sys-
tem (100), the method comprises:

receiving (210) a plurality ofimage frames (300)
from an image capturing module (450),
determining (220) at least one characteristic of
a number of pixels from each of the plurality of
image frames (300),

comparing (230) the determined at least one
characteristic of the number of the pixels to ref-
erence data,

setting (240), in accordance with a comparison
(230) of the determined at least one character-
istic of the number of the pixels to the reference
data, a detection result to express the state of
the conveyor system (100).

2. The method of claim 1, wherein a determination
(220) of the atleast one characteristics of the number
of pixels comprises:

identifying the number of pixels comprising in-
formation with respect to the at least one char-
acteristic among all pixels of the image frame
(300),

determining at least one value representing the
at least one characteristic of the identified
number of pixels comprising information with re-
spect to the at least one characteristic.

3. The method of any of the preceding claims 1 to 2,
wherein the at least one characteristic represents at
least one of the following: a brightness of the number
of pixels; a colour of the number of pixels.

4. The method of any of the preceding claims 1 to 3,
wherein the comparison (230) is performed for de-
termining if at least one light source (130) of a device
belonging to the conveyor system (100) emits light.

5. The method of claim 4, wherein a setting of the de-
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tection result comprises:

determining a data pattern from a plurality of im-
age frames, the data patternis generated by de-
fining, for the plurality of image frames, if the at
least one light source (130) emits light in the
plurality of image frames,

identifying the state of the conveyor system
(100) on a basis of the data pattern.

The method of any of the preceding claims 1 to 5,
the method further comprising:

generating data in relation to the state of the con-
veyor system (100) for outputting the data by a ter-
minal device.

An apparatus (150, 160) for determining a state of a
conveyor system (100), the apparatus is configured
to:

receive (210) a plurality of image frames (300)
from an image capturing module (450),
determine (220) at least one characteristic of a
number of pixels from each of the plurality of
image frames (300),

compare (230) the determined atleastone char-
acteristic of the number of the pixels to reference
data,

set (240), in accordance with a comparison
(230) of the determined at least one character-
istic of the number of the pixels to the reference
data, a detection result to express the state of
the conveyor system (100).

The apparatus (150, 160) of claim 7, wherein the
apparatus (150, 160) is configured to perform a de-
termination (220) of the at least one characteristics
of the number of pixels by:

identifying the number of pixels comprising in-
formation with respect to the at least one char-
acteristic among all pixels of the image frame
(300),

determining at least one value representing the
at least one characteristic of the identified
number of pixels comprising information with re-
spect to the at least one characteristic.

The apparatus (150, 160) of any of the preceding
claims 7 to 8, wherein the apparatus (150, 160) is
configured so that the at least one characteristic rep-
resents at least one of the following: a brightness of
the number of pixels; a colour of the number of pixels.

The apparatus (150, 160) of any of the preceding
claims 7 to 9, wherein the apparatus (150, 160) is
configured to perform the comparison (230) for de-
termining if at least one light source (130) of a device
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12.

13.

14.

15.

belonging to the conveyor system (100) emits light.

The apparatus (150, 160) of claim 10, wherein the
apparatus (150, 160) is configured to set the detec-
tion result by performing:

determining a data pattern from a plurality of im-
age frames, the data pattern is generated by de-
fining, for the plurality of image frames, if the at
least one light source (130) emits light in the
plurality of image frames,

identifying the state of the conveyor system
(100) on a basis of the data pattern.

The apparatus (150, 160) of any of the preceding
claims 7 to 11, the apparatus (150, 160) is further
configured to:

generate data in relation to the state of the conveyor
system (100) for outputting the data by a terminal
device.

The apparatus (150, 160) of any of the preceding
claims 7 to 12, wherein the image capturing module
(450) is integrated in the apparatus (150, 160).

A computer program product for determining a state
of a conveyor system (100), which, when executed
by at least one processor (410), cause an apparatus
(150, 160) to perform the method according to any
of claims 1 to 6.

A system for determining a state of a conveyor sys-
tem (100), the system comprising:

an image capturing module (450), and
an apparatus (150, 160) according to any of
claims 7 to 13.
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