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(54) MONITORING OF OPERATIONAL CONDITION OF AN ELEVATOR

(57) The present invention relates to a method for
detecting an operational condition of an elevator. In the
method sound data is received from a plurality of micro-
phones (160A, 160B, 160C); an indicator value is gen-
erated (320), on the basis of the received sound data;
the generated indicator value is compared (330) to a ref-
erence value; a detection result is set (340), in accord-
ance with a comparison between the generated indicator
value and the reference value, to express one of the fol-
lowing: a) the operational condition of the elevator is de-
fault, b) the operational condition of the elevator deviates
from default. The invention also relates to a data process-
ing device.
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Description

TECHNICAL FIELD

[0001] The invention concerns in general the technical
field of elevator systems. More particularly, the invention
concerns diagnostic solutions for elevators.

BACKGROUND

[0002] Diagnostics is an important area in a context of
devices and systems for monitoring an operational con-
dition of those. In a preferred situation, the diagnostics
solutions enable detection of any fault of the device or
the system in advance before the device or the system
starts malfunctioning due to the fault, or even gets dam-
aged. The detection and maintenance before the device
or the system gets damaged is better from an economic
point of view than waiting until the device or the system
breaks down and the maintenance is done after that.
[0003] In elevator systems, the diagnostics is typically
based on solutions which are arranged to monitor certain
parameters representing an operation of the elevator.
The solutions may be implemented with monitoring cir-
cuits comprising e.g. sensors mounted in the elevator for
obtaining information. In addition, a data center may be
arranged to analyze the obtained data and/or to make
decisions as regards to operational condition of the ele-
vator in question.
[0004] The existing diagnostic solutions operate well
within the limits of the technology they are based on.
However, there is always a possibility and a need to im-
prove existing diagnostic solutions and to improve a ca-
pability to make detections on faults.

SUMMARY

[0005] 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.
[0006] An objective of the invention is to present a
method and a data processing device for detecting an
operational condition of an elevator. Another objective of
the invention is that the method and the data processing
device for detecting the operational condition of an ele-
vator may be based on a determination of soundscape
of the elevator.
[0007] The objectives of the invention are reached by
a method and a data processing device as defined by
the respective independent claims.
[0008] According to a first aspect, a method for detect-
ing an operational condition of an elevator is provided,

the method comprising: receiving sound data from a plu-
rality of microphones, the sound data is obtained at least
during an operation of the elevator; generating an indi-
cator value, on the basis of the received sound data, the
indicator value representing a soundscape at an instant
of time during the operation of the elevator; comparing
the generated indicator value to a reference value; set-
ting, in accordance with a comparison between the gen-
erated indicator value and the reference value, a detec-
tion result to express one of the following: a) the opera-
tional condition of the elevator is default, b) the opera-
tional condition of the elevator deviates from default.
[0009] The reference value may be generated during
a default operation of the elevator.
[0010] The reference value used in the comparison
may be selected on a basis of at least one of the following:
an instant of time of the operation of the elevator, at least
one parameter representing a motion of an elevator car,
a load of an elevator car. The parameter representing
the motion of the elevator car may be one of the following:
a position of the elevator car in its path, a speed of the
elevator car, an acceleration of the elevator car, a direc-
tion of the movement of the elevator car.
[0011] The reference value may be inquired from data
storage.
[0012] A representation of the indicator value and the
reference value may be one of the following: two dimen-
sional data array, three dimensional data array, a vector
representation.
[0013] According to a second aspect, a data process-
ing device is provided, the data processing device com-
prising: processing unit; memory unit including computer
program code; the memory unit and the computer pro-
gram code configured to, with the processing unit, cause
the data processing device to perform: receive sound
data from a plurality of microphones, the sound data is
obtained at least during an operation of the elevator; gen-
erate an indicator value, on the basis of the received
sound data, the indicator value representing a sound-
scape at an instant of time during the operation of the
elevator; compare the generated indicator value to a ref-
erence value; set, in accordance with a comparison be-
tween the generated indicator value and the reference
value, a detection result to express one of the following:
a) the operational condition of the elevator is default, b)
the operational condition of the elevator deviates from
default.
[0014] The data processing device may further be con-
figured to generate the reference value during a default
operation of the elevator.
[0015] The data processing device may be further con-
figured to select the reference value used in the compar-
ison on a basis of at least one of the following: an instant
of time of the operation of the elevator, at least one pa-
rameter representing a motion of an elevator car, a load
of an elevator car. The data processing device may be
configured to use as the parameter representing the mo-
tion of the elevator car one of the following: a position of
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the elevator car in its path, a speed of the elevator car,
an acceleration of the elevator car, a direction of the
movement of the elevator car.
[0016] The data processing device may further be con-
figured to inquire the reference value from data storage.
[0017] The data processing device may be configured
to use as a representation of the indicator value and the
reference value one of the following: two dimensional
data array, three dimensional data array, a vector repre-
sentation.
[0018] The data processing device may be at least one
of the following: a processing unit implemented in a de-
vice with the microphones, a stand-alone device, an el-
evator controller, a device implemented in the data center
with at least one server device.
[0019] The expression "a number of" refers herein to
any positive integer starting from one, e.g. to one, two,
or three.
[0020] The expression "a plurality of" refers herein to
any positive integer starting from two, e.g. to two, three,
or four.
[0021] 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.
[0022] 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, it is 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

[0023] 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 example of an
environment in which the present invention may be
applied to.

Figures 2a and 2b illustrate schematically examples
of representations of the obtained sound according
to some embodiments of the invention.

Figure 3 illustrates schematically a method accord-
ing to an embodiment of the invention.

Figure 4 illustrates schematically a non-limiting ex-
ample of a data processing device according to an
embodiment of the invention.

DESCRIPTION OF THE EXEMPLIFYING EMBODI-
MENTS

[0024] 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.
[0025] Figure 1 schematically illustrates an example
of an environment in which the present invention may be
applied to. The environment according to an embodiment
may comprise an elevator system comprising the devices
and means for enabling the elevator to operate. In Figure
1 only some entities of the elevator system are schemat-
ically illustrated. These are an elevator car 110 arranged
to move in a shaft under control of an elevator controller
120. The elevator controller 120 may e.g. be configured
to generate a control signal to an elevator drive in order
to produce necessary power for a hoist machine 130, for
example. The elevator controller 120 may also be con-
figured to control a number of other entities as well as to
receive input e.g. from an elevator calling device (not
shown). In some implementation, the elevator system
may be communicatively coupled to a data center 140
e.g. through a communication network 150. The data
center 140 may comprise one or more computing units,
such as servers, configured to perform predetermined
tasks, such as monitoring an operation of one or more
elevator systems residing in different locations. The com-
munication between the elevator controller 120 and the
communication network 150 as well as between the data
center 140 and the communication network 150 may be
implemented in a wired or in a wireless manner by ap-
plying applicable communication technology or technol-
ogies. The communication network 150 may refer to a
data network or a mobile communication network, for ex-
ample.
[0026] According to an embodiment as schematically
illustrated in Figure 1 a plurality of sound sensing devices
called as microphones 160A, 160B, 160C from now on
are mounted in the environment in order to obtain sound
in the environment in question. Data representing the
obtained sound may be transferred, in the described em-
bodiment, to the elevator controller 120 from each of the
microphones 160A, 160B, 160C. The elevator controller
120 may be configured to process the data representing
the sound obtained with the plurality of microphones
160A, 160B, 160C. The processing of the data may refer
to a generation of a representation of a soundscape at
least at one instant of time. The representation of the
soundscape may refer to a result indicating, or from which
it is derivable, at least a direction of the obtained sound
and the sound level, i.e. the strength of the sound. The
determination of the direction and the signal strength may
advantageously be based on the signal obtained from
the plurality of microphones 160A, 160B, 160C. For ex-
ample, in the determination a time differences between
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obtained sound signal by the different microphones
160A, 160B, 160C may be used as well as the signal
strength information of each of the signals. The outcome
of the processing of information may e.g. be a two di-
mensional or three dimensional representation, such as
a matrix as schematically illustrated in Figures 2a and
2b. As the two dimensional data array, or matrix, provides
at least some information on the soundscape the three
dimensional matrix may represent the space, or at least
some sub-space of the space, whose soundscape is rep-
resented with the matrix at a certain instant of time.
Hence, the processing of the data may, in accordance
with the described embodiment, to generate a matrix
wherein each element of the matrix (e.g. sub-space) may
comprise a signal strength value. The signal strength val-
ue of each element represents a sound value determined
to be originated from the position of the space represent-
ed by the element in question. In Figure 2a the signal
strength values experienced in the microphones from
certain directions may be expressed with signal strength
values (S11-S44). In the three dimensional expression
signal strength values originating from each sub-space
may be determined. In Figure 2b only signal strength
values (S111-S441) of the first layer are schematically
illustrated due to clarity reasons. For example, the deter-
mination may indicate that a sound originates only from
a certain sub-space of the space under monitoring. In
such a case, the signal strength value is the highest in
the sub-space in question, whereas the signal strength
values in the other sub-spaces are clearly smaller, or
even zero. The matrix as depicted in Figure 2b, or in
Figure 2a) is a non-limiting example, and the dimensions,
i.e. a number of sub-spaces, may vary in accordance
with an accuracy of the system configured to perform the
determination. For example, by increasing the number
of microphones 160A-160C for obtaining the sound sig-
nals from the space under monitoring an increased ac-
curacy may be achieved. In some embodiment, it is pos-
sible to determine a vector having a direction and a mag-
nitude which is formed mathematically from the signal
strength values of the matrix elements.
[0027] As mentioned above the embodiment as sche-
matically illustrated in Figure 1 is based on an implemen-
tation in which the elevator controller 120 is configured
to perform the processing of obtained data by the plurality
of microphones 160A, 160B, 160C. In some other em-
bodiments, the processing of data may be arranged in
some other elements. For example, the data processing
may be performed in the data center 140. In that embod-
iment, the data obtained with the microphones 160A,
160B, 160C may be transferred to the data center for
processing 140. The transfer of the data may e.g. be
arranged through the elevator controller 120. Moreover,
the data processing may be implemented with a dedicat-
ed data processing device residing locally in a location
of the elevator. For example, the data processing device
may be configured to obtain the data from the micro-
phones 160A, 160B, 160C and perform the processing.

The data processing device may be communicatively
coupled to the elevator controller 120, or it may comprise
necessary communication device, such as a wireless
modem, for communicating with any external device,
such as with the data center 140 through e.g. the com-
munication network 150. In some further embodiment,
the processing of data obtained by the microphones
160A, 160B, 160C may be performed by a plurality of
processing entities, such as by any combination of the
mentioned ones. For example, the dedicated data
processing device may perform some pre-processing of
data and deliver the pre-processed data to some other
entity, such as to the data center 140 for performing the
final processing of the data.
[0028] Further, the microphones 160A, 160B, 160C
and any data processing device mentioned above may
be considered to form a device, such as a so called
acoustic camera, which may be understood as an imag-
ing device used to locate sound sources and to charac-
terize them. It may consist of a group of microphones -
also called microphone array - that may be simultane-
ously acquired to form a representation of the location of
the sound sources.
[0029] The generation of the soundscape with the im-
plementation as described above may require spatial in-
formation on positions of the microphones 160A, 160B,
160C in the space as described. This is especially true
if the microphones 160A, 160B, 160C are positioned dis-
tinct to each so that it may not be considered, within a
limit of accuracy of the system that the microphones
160A, 160B, 160C do not locate at the same position.
[0030] The above described embodiments of the
present invention disclose some advantageous imple-
mentations of the invention. However, a simple form the
invention may be implemented so that two sound sensing
devices called i.e. microphones are arranged in a prede-
termined position within the elevator, such as in the ele-
vator shaft or in the elevator car. With this kind of imple-
mentation, it is possible to obtain the sound information
for generating a representation of the soundscape
wherein the representation may refer to a sound spec-
trum. Additionally, the direction of the sound may be de-
termined from the data obtained with the microphones.
[0031] Some further aspects of the present invention
are described by referring to Figure 3 schematically illus-
trating an example of a method according to an embod-
iment of the invention. For a purpose of performing the
method as will be described reference value, such as
one or more reference values, may be generated in ad-
vance. The reference value may refer, in a context of
elevator solution where an operation of the elevator is
monitored at least in part on a basis of sound information
obtained from the location where the elevator operates,
to obtained sound data when the elevator operates prop-
erly. More specifically, the generation of the reference
value may be arranged so that a test drive is arranged
with the elevator in question. The test drive may e.g. be
arranged so that the elevator is controlled to move a pre-
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determined path and during the motion the reference val-
ue is generated by obtaining, i.e. recording, the sound-
scape. The predetermined path, as a non-limiting exam-
ple of it, may refer to controlling the elevator car 110 to
travel from a top floor to a bottom floor and back and the
generated sound from the drive is obtained as a reference
value. The obtained reference value may be labeled with
time information and/or position information. In this man-
ner, a database storing the reference value may be gen-
erated. In some further embodiments, the reference val-
ue may be generated for different loads i.e. the elevator
car 110 is driven with different loads. This approach is
based on an idea that the soundscape may vary, at least
in part, in accordance with a total load of the elevator car
110. If the reference value is generated in this manner
each reference value may be labeled also with the load
information. The labeling may also be performed so that
it provides detailed information on the motion of the ele-
vator car. This kind of information may e.g. be direction
of the motion of the elevator car 110 (e.g. upwards/down-
wards/horizontally), a speed of the elevator car 110, an
acceleration of the elevator car 110 as well as the already
mentioned pieces of information, such as instants of time,
a position of the elevator car 110. The generated refer-
ence value may be stored in data storage accessible to
a data processing unit, or units, performing the method
to be described. Depending on the implementation of the
invention the generated reference value may be in a sim-
ilar form as illustrated in Figures 2a or 2b or it may be a
vector representing the soundscape, wherein the vector
has a direction and a magnitude.
[0032] Now, by referring back to Figure 3 schematically
illustrating at least some aspects of the method according
to an embodiment it is introduced a solution by means
of which it is possible to detect an operational condition
of an elevator at least in part. For describing at least some
aspects of the method it is hereby assumed, as a non-
limiting example, that an elevator controller 120 is con-
figured to perform at least some steps of the method,
such as processing of information in a role of data
processing unit.

Regarding step 310:

[0033] First, a predetermined number of sound sens-
ing devices i.e. microphones 160A-160C are arranged
to one or more positions in a space which positions are
selected so that the microphones 160A-160C may obtain
sound generated at least by the elevator especially when
the elevator car 110 is in motion. The positions of the
microphones 160A-160C are known within the space. In
some example of the invention the microphones 160A-
160C may be activated to capture sound in response to
a trigger signal received from a control device, such as
from an elevator controller 120. According to some em-
bodiment the trigger signal may be generated in re-
sponse to a receipt of an elevator call signal in the ele-
vator controller 120.

[0034] In step 310 the microphones are configured to
obtain sound from the space and to transform the ob-
tained sound to data signal representing the sound ob-
tained with the microphone 160A-160C in question. The
data representing the sound obtained with the micro-
phone in question 160A-160C may be transferred to the
data processing unit, such as to the elevator controller
120, for further use.

Regarding step 320:

[0035] Next, the data processing unit may be config-
ured to process the data. The processing of data may
refer to a generation of an indicator value representing
a soundscape of the space. The indicator value may e.
g. be generated at one or more predetermined instants
of time or continuously during the movement of the ele-
vator car 110 in a shaft. Moreover, the representations
may be associated with a position of the elevator car 110
in its path with any further information, such as direction
of the movement, for example. The generated represen-
tation, i.e. the indicator value, may correspond to the one
schematically illustrated in Figure 2a or Figure 2b. The
generated indicator value may be tied to any other pa-
rameter in addition or alternatively to the time or the po-
sition. For example, the indicator value may be generated
with respect to a speed or an acceleration of the elevator
car 110 in the shaft, for example. According to an em-
bodiment, the generated indicator value may be fur-
nished with information on a load of the elevator car 110.
[0036] In some other embodiment, the representation
of the soundscape i.e. the indicator value may refer to a
determination of a vector having a direction and a mag-
nitude. In this kind of implementation, the vector repre-
sents a soundscape of the space. As is clear from the
above the indicator value may comprise one or more val-
ues, such as a value representing a strength of the ob-
tained sound and/or value representing a direction of the
obtained sound, which are used for the purpose as de-
scribed.

Regarding step 330:

[0037] In response to the generation of the indicator
value the data processing unit i.e. the elevator controller
120 in the described embodiment, may be configured to
inquire at least one reference value from data storage to
be used for comparison with the at least one generated
indicator value. More specifically, the data processing
unit may be configured to inquire the at least one refer-
ence value by using at least one selected parameter,
such as the instant of time or the position of the elevator
car or the speed value or the acceleration value possibly
with e.g. the load information as an inquiry parameter.
With the inquiry parameter, it is possible to obtain a ref-
erence value corresponding to the situation on which the
indicator value representing the soundscape is generat-
ed. As is clear from the context the similar inquiring of
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the reference value may be performed continuously in
response to a generation of a new indicator value.
[0038] Now, in response to a receipt of the reference
value the data processing unit may be configured to com-
pare the generated indicator value to the reference value
received from the data storage. In case the representa-
tion of the soundscape corresponds to the one shown in
Figure 2a or Figure 2b the comparison between the gen-
erated indicator value and the reference value may be
performed on element by element. As a result of the com-
parison it may be detected if the soundscape of the ob-
tained sound deviates from the sound used for generat-
ing the reference value. On the other hand, if the repre-
sentation of the soundscape, i.e. the indicator value, is
defined as a vector having a direction and a magnitude
it is compared to a corresponding representation of the
soundscape in a normal operation of the elevator and
any deviation between the representations may be de-
tected through comparison.
[0039] As mentioned in the context of step 320 in some
embodiment the indicator value generated in the
processing step 320 may be furnished with load informa-
tion, which represents the load of the elevator at the time
when the sound data is obtained for generating the indi-
cator value in question. In this embodiment, the load in-
formation may be used in the inquiry of the reference
data from the data storage. The aim is to use such as
reference value in the comparison, which optimally cor-
responds to the situation from which the sound data for
the indicator value is obtained.
[0040] In other words, the comparison may provide in-
formation if the soundscape has changed since the test
drive from which the reference value is generated, and
on the basis of that one or more conclusions on an op-
erational condition of the elevator may be made.

Regarding step 340:

[0041] Step 340 in the method according to the exam-
ple as schematically illustrated in Figure 3 represents a
sub-process in which at least one detection result may
be set in accordance with a result of comparison between
the indicator value and the reference value. The detection
result may be set for expressing at least one of the fol-
lowing: an operational condition of the elevator is default,
an operational condition of the elevator deviates from the
default. In other words, the detection result tells if the
elevator operates properly compared to reference value
formed in a manner as described.
[0042] In some embodiment, the setting of the detec-
tion result may be arranged so that the detection result
indicating that the operational condition of the elevator
deviates from the default is only set if the indicator value
differs from the reference value more than a predeter-
mined margin defined around the reference value. This
kind of implementation leaves at least some room for
random deviations in an operation of the elevator.
[0043] The data processing unit, such as the elevator

controller 120, may be configured to generate a signal,
in response to the set of the detection result to express
the deviation in the operational condition to the default,
to a predetermined entity. The signal may e.g. be a signal
causing stopping an operation of the elevator in question
as long as its operation is checked, and repaired if nec-
essary, by a technician. The generation of signal may e.
g. be internal in the elevator controller 120, but the ele-
vator controller may also transmit a signal indicating the
described situation to the data center 140 which may take
necessary actions for managing the situation.
[0044] Moreover, in some sophisticated embodiment
when the deviation is detected and the detection result
is set accordingly the data processing unit may, in addi-
tion to the provision of the detection result, to add data
representing the sound data, which, under at least some
certainty, caused the deviation in the signal to be trans-
mitted to some external entity, such as to the data center
140. For example, the added data may comprise a posi-
tion of the sound caused the deviation as well as the
sound level, for example. The position and the sound
level may e.g. be determined from the three dimensional
representation, as schematically illustrated in Figure 2b.
Alternatively or in addition, if the soundscape is ex-
pressed as a vector, the vector data may be transmitted
to the external entity. It is also possible to enclose a sam-
ple of the sound assumedly causing the deviation. This
may require recording of the sound data obtained with
the microphones and possibly some pre-processing,
such as capturing the specific sound from the whole
sound data in order to save resources in the communi-
cation. Moreover, any above described non-limiting ex-
ample of the added data may be provided with further
data identifying the situation from which the sound was
obtained. The further data may e.g. refer to time infor-
mation, position information of the elevator, or any other
movement related information as described earlier. Now,
when the above described pieces of data are transmitted
to the external entity, such as to the data center, the com-
puting device in the data center 140 may utilize the pieces
of information for pre-analyzing the root of the sound. By
matching the pieces of information to pre-stored data it
may be possible to find the reason for the sound and to
generate information for the technician on the mainte-
nance work to be performed. This kind of arrangement
improves efficiency in the elevator maintenance.
[0045] In further some example of the invention it may
be arranged so that prior to taking any actions in response
to the detection of deviation from default the elevator car
is controlled to re-travel the path which caused the sound
data based on which the deviation was detected. This is
for avoiding taking actions in response to some random
deviation occurred for any reason. The re-traveling may
be arranged a predetermined number of times and in
case the deviation is re-detected the detection result may
be set to express the deviation in the operational condi-
tion of the elevator.
[0046] It is also known that the soundscape changes
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during a lifetime of an elevator. This is due to wear of
elevator parts among other things. In order to take into
account a development in this regard reference data may
be re-generated e.g. through arranging test drive of the
elevator according to a predetermined time scheme.
When the test drive is successful the old reference data
may be replaced in the data storage with the new one.
[0047] The aspects of the invention as described
above are brought out in an implementation wherein the
microphones 160A-160C are installed in an elevator
shaft in a fixed manner. The microphones 160A-160C
may form a microphone array wherein the positions of
the microphones may be considered to be the same -
especially when the space under monitoring is large. On
the other hand, the microphones 160A-160C may be po-
sitioned distinct to each other and in this kind of imple-
mentation the position of each individual microphone in
the space shall be known in order to generate the repre-
sentation of the soundscape as described. In some fur-
ther embodiment, at least some of the microphones may
be mounted to the elevator car i.e. the one or more mi-
crophones travel with the elevator car. In this kind of im-
plementation there may be need to have the position of
the microphone(s) known at each instant of time in order
to generate the representation of the soundscape as de-
scribed. The microphone array, and possibly the data
processing unit, may also be a stand-alone portable de-
vice which may be carried by the technician from one
monitoring point to another.
[0048] Figure 4 illustrates schematically an example
of a data processing device configured to perform at least
some steps of the method according to the invention.
The data processing device comprises a processing unit
410 including one or more processors, a memory unit
420 including one or more memories and one or more
communication interfaces 430 for communicating with
external entities. The mentioned elements 410, 420 and
430 may be communicatively coupled to each other e.g.
with a data bus. The communication interface 430 may
comprise necessary hardware and functionality for cou-
pling the data processing device with the external enti-
ties. The communication interface 430 may be at least
partly controlled by the processing unit 410 e.g. by exe-
cuting portions of computer program code 425 stored in
the memory unit 420. Moreover, the computer program
code 425 may define instructions that cause the data
processing device to operate as described when at least
one portion of the computer program code 425 is exe-
cuted by the processing unit 410. Naturally, the data
processing device as schematically illustrated in Figure
4 does not comprise all elements of the data processing
device. For example, the power related elements needed
for inputting electricity in the device are not shown in Fig-
ure 4. The data processing device as schematically illus-
trated in Figure 4 may refer to a processing unit imple-
mented in a device with the microphones, to a stand-
alone device, to an elevator controller or to a device im-
plemented in the data center e.g. with one or more server

devices.
[0049] A system according to an embodiment of the
invention may comprise a plurality of sound sensing de-
vices i.e. microphones and a data processing device hav-
ing access to an elevator system. The access to the el-
evator system may refer to an access to an information
representing operational information on an elevator car,
for example. The information may comprise data from
which positional information on the elevator car may be
derived at some instant of time, for instance. Such infor-
mation may be stored in an elevator controller, for exam-
ple. As described, in some embodiment of the invention
the data processing device may perform functions of the
elevator controller. The system according to the invention
may be configured to detect an operational condition of
the elevator in the manner as described.
[0050] As described above the sound sensing device
according to the invention may refer to a plurality of in-
dividual microphones or dedicated device, such as an
acoustic camera, comprising a microphone array within
the device as well as further features, such as a capability
to capture an image on the monitored area, or space.
[0051] 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 detecting an operational condition of
an elevator, the method comprising:

receiving sound data from a plurality of micro-
phones (160A, 160B, 160C), the sound data is
obtained at least during an operation of the el-
evator,
generating (320) an indicator value, on the basis
of the received sound data, the indicator value
representing a soundscape at an instant of time
during the operation of the elevator,
comparing (330) the generated indicator value
to a reference value,
setting (340), in accordance with a comparison
between the generated indicator value and the
reference value, a detection result to express
one of the following: a) the operational condition
of the elevator is default, b) the operational con-
dition of the elevator deviates from default.

2. The method of claim 1, the method further compris-
ing:

generating the reference value during a default
operation of the elevator.
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3. The method of any of the preceding claims, wherein
the reference value used in the comparison is se-
lected on a basis of at least one of the following: an
instant of time of the operation of the elevator, at
least one parameter representing a motion of an el-
evator car (110), a load of an elevator car (110).

4. The method of claim 3, wherein the parameter rep-
resenting the motion of the elevator car (110) is one
of the following: a position of the elevator car (110)
in its path, a speed of the elevator car (110), an ac-
celeration of the elevator car (110), a direction of the
movement of the elevator car (110).

5. The method of any of the preceding claims, wherein
the reference value is inquired from data storage.

6. The method of any of the preceding claims, wherein
a representation of the indicator value and the ref-
erence value is one of the following: two dimensional
data array, three dimensional data array, a vector
representation.

7. A data processing device comprising:

processing unit (410);
memory unit (420) including computer program
code;
the memory unit (420) and the computer pro-
gram code configured to, with the processing
unit (410), cause the data processing device to
perform:

receive sound data from a plurality of micro-
phones (160A, 160B, 160C), the sound data
is obtained at least during an operation of
the elevator,
generate (320) an indicator value, on the
basis of the received sound data, the indi-
cator value representing a soundscape at
an instant of time during the operation of the
elevator,
compare (330) the generated indicator val-
ue to a reference value,
set (340), in accordance with a comparison
between the generated indicator value and
the reference value, a detection result to ex-
press one of the following: a) the operational
condition of the elevator is default, b) the
operational condition of the elevator devi-
ates from default.

8. The data processing device of claim 7, wherein the
data processing device is further configured to:

generate the reference value during a default
operation of the elevator.

9. The data processing device of claim 7 or 8, wherein
the data processing device is further configured to
select the reference value used in the comparison
on a basis of at least one of the following: an instant
of time of the operation of the elevator, at least one
parameter representing a motion of an elevator car
(110), a load of an elevator car (110).

10. The data processing device of claim 9, wherein the
data processing device is configured to use as the
parameter representing the motion of the elevator
car (110) one of the following: a position of the ele-
vator car (110) in its path, a speed of the elevator
car (110), an acceleration of the elevator car (110),
a direction of the movement of the elevator car (110).

11. The data processing device of any of the claims 7-10,
wherein the data processing device is further con-
figured to inquire the reference value from data stor-
age.

12. The data processing device of any of the claims 7-11,
wherein the data processing device is configured to
use as a representation of the indicator value and
the reference value one of the following: two dimen-
sional data array, three dimensional data array, a
vector representation.

13. The data processing device of any of the claims 7-12,
wherein the data processing device is at least one
of the following: a processing unit implemented in a
device with the microphones, a stand-alone device,
an elevator controller, a device implemented in the
data center with at least one server device.
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