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(57) Abstract: The invention relates to a solution for generat-
ing augmented reality of a space to be output on a display of a
computing device (120). The method comprises: receiving a re-
quest (210) space from the computing device (120); determining
(220) information on a configuration of the space (110); generat-
ing (230) a signal to at least one display (310) residing in the space
for outputting at least one marker (320); and generating (240) a
signal comprising at least one instruction to the computing device
(120) for providing augmented reality data for the space and for
outputting the augmented reality data with image data captured
with a camera on a basis of the at least one marker (320) in order
to generate augmented reality of the space. The invention relates
also to a network node and a computing device and a method ex-
ecuted by the computing device.
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Generation of augmented reality

TECHNICAL FIELD

The invention relates generally to a technical field of augmented reality. More
particularly, the invention relates to generation of augmented reality for a

space.
BACKGROUND

Augmented reality is a live real-world environment whose elements are
augmented by computer-generated effects, such as sound, video, graphics,
haptic feedback and/or even smell. In other words, the augmented reality blurs
the line between what is real and what is computer-generated by enhancing

what we see, hear, feel and smell.

In a context of buildings the augmented reality provides a tool to design or re-
design spaces within the buildings. This refers especially to a situation in which
an interior of a space in a building is desired to be renewed. In such a situation
it would be advantageous to see different alternatives for the interior prior to
making an order of the renewal of the space. This would improve the customer
satisfaction and also possibly making the use of the space more pleasant as
the design is top quality.

Some prior art suggests that a user may receive an impression on a
redesigned space, such as a room or even an elevator car, with his or her
computing device so that a camera residing in the computing device or being
external to that is used for capturing video image data on the space and on top
of that a new interior may be overlaid. The user may see the redesigned space
on a screen of the computing device. The new interior data is positioned on top
of the video image data on a basis of pattern recognition from the video image
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data i.e. the dimensions of a space may be recognized in order to overlay the
interior data in a correct way on the captured video images of the space.

The drawback of the prior art solution as described above is that the pattern
recognition requires remarkable computing resources from the user’s
computing device, or any entity used for pattern recognition. This is especially
true when the user moves his/her computing device and the augmented reality
for the space shall be calculated in real-time. Moreover, such a pattern
recognition based solution does not take into account any information relating
to the space in question, which may be needed to generate a sophisticated
augmented reality of the space.

Thus, there is need to develop solution which at least in part mitigate the
drawbacks of the prior art solutions.

SUMMARY

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 summary merely presents some concepts of the
invention in a simplified form as a prelude to a more detailed description of

exemplifying embodiments of the invention.

An objective of the invention is to present methods and devices for generating
augmented reality. Another objective of the invention is that the methods and
devices for generating the augmented reality provide a solution to be used in
environments wherein a configuration of a space is known at least to some

extent.

The objectives of the invention are reached by methods and devices as
defined by the respective independent claims.
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According to a first aspect, a method for generating augmented reality of a
space to be output on a display of a computing device is provided, wherein the
method comprises: receiving a request for a generation of the augmented
reality of the space from the computing device; determining information on a
configuration of the space on which the generation of the augmented reality is
requested; generating a signal to at least one display residing in the space for
outputting at least one marker on the at least one display according to the
information on the configuration of the space; and generating a signal
comprising at least one instruction to the computing device for providing
augmented reality data for the space according to the configuration of the
space and for outputting the augmented reality data with image data captured
with a camera of the computing device at least in part on a basis of the at least
one marker output on the at least one display residing in the space in order to
generate augmented reality of the space.

The determination of configuration information of the space may comprise a
step of inquiring information on the at least one display from data storage. The
information on the at least one display may comprise information on at least
one of the following: a network address of the at least one display, a network
address of a controller of the at least one display, a position of the at least one
display in the space, a position of the at least one marker to be output on the

at least one display.

The signal comprising at least one instruction to the computing device for
providing augmented reality data for the space according to the configuration
of the space and for outputting the selected augmented reality data with image
data captured with a camera of the computing device at least in part on a basis
of the at least one marker output on the at least one display residing in the
space may comprise configuration information of the space. For example, the
configuration information of the space in the signal may comprise at least one
of the following: dimensions of the space, information on a position of the at

least one marker in the space when displayed.
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According to a second aspect, a network node for generating augmented
reality of a space to be output on a display of a computing device is provided,
wherein the network node comprises at least one processor and at least one
memory including computer program code, wherein the at least one memory
and the computer program code configured to, with the at least one processor,
cause the network node at least to perform: receive a request for a generation
of the augmented reality of the space from the computing device; determine
information on a configuration of the space on which the generation of the
augmented reality is requested; generate a signal to at least one display
residing in the space for outputting at least one marker on the at least one
display according to the information on the configuration of the space;
generate a signal comprising at least one instruction to the computing device
for providing augmented reality data for the space according to the
configuration of the space and for outputting the augmented reality data with
image data captured with a camera of the computing device at least in part on
a basis of the at least one marker output on the at least one display residing in

the space in order to generate augmented reality of the space.

The network node may further be caused to inquire configuration information
on the at least one display relating to the space from data storage. The
inquired configuration information on the at least one display may comprise
information on at least one of the following: at least a network address of the at
least one display, a network address of a controller of the at least one display,
a position of the at least one display in the space, a position of the at least one
marker to be output on the at least one display.

The network node may also be caused to provide configuration information of
the space in the signal comprising at least one instruction to the computing
device for providing augmented reality data for the space according to the
configuration of the space and for outputting the selected augmented reality
data with image data captured with a camera of the computing device at least
in part on a basis of the at least one marker output on the at least one display
residing in the space. For example, the configuration information of the space
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in the signal may comprise at least one of the following: dimensions of the
space, information on a position of the at least one marker in the space when
displayed.

According to a third aspect, a method for generating augmented reality of a
space to be output on a dis-play of a computing device is provided, wherein
the method comprises: transmitting a request for a generation of the
augmented reality of the space to a network node; capturing an image of at
least part of the space with a camera coupled to the computing device;
receiving a signal comprising at least one instruction for providing augmented
reality data for the space according to a configuration of the space; and
outputting the augmented reality data with image data captured with the
camera at least on a basis of at least one marker output on at least in part one
display residing in the space recognized from the captured image by the
computing device in order to generate augmented reality of the space.

The output of the augmented reality data with the image data captured with the
camera at least on a basis of at least one marker may be performed by

overlaying the augmented reality data on top of the captured image data.

The augmented reality data may be aligned with the image data on the basis
of the at least one marker recognized from the image data.

According to a fourth aspect, a computing device for generating augmented
reality on a display of the computing device, wherein the computing device
comprises at least one processor and at least one memory including computer
program code, wherein  the at least one memory and the computer program
code configured to, with the at least one processor, cause the computing
device at least to perform: transmit a request for a generation of augmented
reality of a space to a network node; capture an image of at least part of the
space with a camera coupled to the computing device; receive a signal
comprising at least one instruction for providing augmented reality data for the
space according to a configuration of the space; and output the augmented

reality data with image data captured with the camera at least in part on a
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basis of at least one marker output on at least one display residing in the
space recognized from the captured image by the computing device in order to
generate augmented reality of the space.

The computing device may be configured to output the augmented reality data
with the image data captured with the camera at least on a basis of at least
one marker by overlaying the augmented reality data on top of the captured
image data.

The computing device may be configured to align the augmented reality data
with the image data on the basis of the at least one marker recognized from
the image data.

Various exemplifying and non-limiting embodiments 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.

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. Furthermore, 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

The embodiments of the invention are illustrated by way of example, and not
by way of limitation, in the figures of the accompanying drawings.

Figure 1 illustrates schematically an environment in which the present

invention may be implemented to.

Figure 2 illustrates schematically a method performed in a network node

according to an embodiment of the present invention.
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Figure 3 illustrates schematically a space at one state according to an

embodiment of the present invention.

Figure 4 illustrates schematically at least some details of a method step
according to an embodiment of the present invention.

Figure 5 illustrates schematically an example of a network node according to

an embodiment of the invention.

Figure 6 illustrates schematically an example of a computing device according

to an embodiment of the invention.

Figure 7 illustrates schematically a method performed in a computing device
according to an embodiment of the present invention.

DESCRIPTION OF THE EXEMPLIFYING EMBODIMENTS

The specific examples provided in the description 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 explicitly stated.

Figure 1 schematically illustrates an example of an environment in which the
present invention may be implemented to. One aim of the present invention is
to provide user augmented reality data relating to a space 110. The space may
e.g. be an elevator car. The user may carry a computing device 120 that
comprises at least a camera and a communication interface together with
processing means. The computing device 120 may be communicatively
coupled to a network node 140 over a communication network 130. The
network node 140 may be communicatively coupled to data storage 150, such
as a memory device in which a data base is implemented, for inputting and
outputting data to and from the data storage. The environment of the invention
shown in Figure 1 is schematic and any other implementation may be used to
achieve functionalities as will be described later. For example, the computing
device 120 is not necessarily a single entity, but may consist of separate
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entities communicatively and operatively coupled together. The communication
between the computing device 120 and the network node 140 may e.g. be
implemented in wired or wireless manner or in any combination of these two.
The functionality of the network node 140 may be arranged to be distributed
between a plurality of network nodes and/or devices. In the distributed
implementation necessary control operations are established according to
need.

Next an example of the method according to the present invention is described
by referring to Figure 2. The method as shown in Figure 2 is illustrated from
the network node 140 point of view. The method may be initiated in response
of a receipt of a request from a computing device 120. The request
advantageously comprises an indication that the computing device 120
requests a generation of augmented reality data for a space 110, such as an
elevator car, in question. Thus, the indication may indicate directly or indirectly
that the request relates to the generation of the augmented reality. The request
may also carry any further information, such as any kind of identifier of the
space 110 in question or information on the location of the space 110. For
example, if the space 110 is an elevator car the identifier may e.g. be an
elevator car identifier expressed e.g. with a character string of a predetermined
type. Alternatively or in addition, the identifier may be obtained with any sensor
device of the computing device 120, such as with a camera. In such an
implementation the identifier may e.g. be a bar code or a QR code
implemented in a vicinity of the space 110 or in the space with e.g. a label,
which information may be obtained with the computing device 120 by the user.
These are some non-limiting examples of the identifier as such. The computing
device 120 may transmit the request in a predetermined manner. The transmit
of the request may e.g. be based on a predetermined message, such as SMS
or MMS if the communication network 130 is a mobile communication network.
Alternatively, the request may be transmitted over a data channel established
between the computing device 120 and the network node 140 by utilizing
resources provided by the communication network 130. Naturally, the
computing device 120 and the network node 140 are configured so that they
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are capable of implementing necessary communication interfaces and have
necessary applications to be used in the communication. For example, the
computing device 120 may comprise an application which the user initiates
when the user is willing to request the generation of the augmented reality.
The application may also be involved throughout the provision of the
augmented reality, i.e. the user initiates a session for requesting and receiving
the augmented reality data, as will be described.

In response to the receipt of the request 210 for the generation of augmented
reality the network node is configured 140 to initiate a procedure to generate
the augmented reality. In the procedure the network node 140 is configured to
determine 220 information on a configuration of the space 110 for which the
generation of the augmented reality is requested. The determination of
information on the configuration may be based on information received in the
request 210, such as the identifier of the space 110 in question or location of
the space 110. For example, if the request comprises an identifier of the
space, such as an elevator car identifier, the network node 140 may be
configured to obtain the piece of information from the request and to initiate an
inquiry to data storage 150 storing information on the configuration of the
space in question. The information on the configuration of the space may
comprise, but is not limited to, technical details of the space in question. For
example, the information on the configuration of the space may comprise
information on dimensions, e.g. in three dimensional space, of the space as
well as information on any detail, such as a position of any element, such as a
display or mirror, in the space. Further, the information of the configuration of
the space may comprise information, which identifies at least one display
residing in the space, its position in the space, and so on. Furthermore, the
information may comprise information of at least one marker, which is to be
displayed on the at least one display when generating the augmented reality
according to the present invention. The information of the at least one marker
may comprise information on a type of the marker or its position on the at least
one display or both, for example. Alternatively or in addition, the information of
the at least one marker may comprise information on position(s) of the at least
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one marker in the space when displayed. The positions may e.g. be expressed
in coordinates. Any other information may also be stored in the data storage
150 with respect to the configuration of the space, such as a network address
of the display, or a network address of a controller of the display. The network
address may refer to an address in a mobile communication network, such as
MSISDN, or IP address in data network, for example. Additionally, the
configuration information may comprise display 310 specific information within
the space 110, such as a position of the display therein. This is especially true
in the application area of elevators, wherein a configuration of elevator cars is
stored in the data storage. The configuration data of the elevator car may
comprise detailed information on the position of the display(s) in the elevator
car and/or information on the position of the at least one marker on the display

when output.

In response to the determination of information relating to at least one display
the network node 140 may be configured to generate a signal 230 to the at
least one display residing in the space of which the generation of the
augmented reality is requested. The signal is transmitted to the display, or any
control device configured to control the display in question, and the signal
comprises information for instructing the display to output at least one marker
on the display residing in the space. An example of an outcome is
schematically illustrated in Figure 3, wherein the space 110, such as an
elevator car, is equipped with a display 310 and the display 310 is caused to
output at least one marker 320 by the network node. The number of markers to
be displayed is not limited to one, but it may also be arranged that a plurality,
i.e. more than one, markers 320 are instructed to be output by the display 310.
Moreover, the space may comprise a plurality of displays 310 into each of
which, or at least into some of them, one or more markers 320 may be output.

In some embodiment of the invention the data storage 150 may be arranged to
store information with respect to the marker to be generated for the display(s)
in question, such as a position of the marker in the display, a size of the
marker, a type of the marker, and so on. These may have relevance due to
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characteristics of the display 310 in question. When the network node 140
obtains at least some of the mentioned pieces of information from the data
storage 150, it may generate 230 a signal comprising instruction to output at
least one marker on a display in question. The instruction may also comprise
information with respect to the marker, such as a type of the marker, a size of it
and so on. In other words, the information may refer to marker data, for
example. Alternatively, this kind of parameters may be stored in the display
device 310, or the display controller, that in response to a receipt of the signal
from the network node 140 may output the marker(s) on the display. All in all,
in response to a receipt of the signal from the network node 140, the at least
one marker may be output on the display 310 in a position within the space
110 known by the network node 140. According to some embodiment of the
invention the network node may also be configured to inform, e.g. by
generating a signal and transmitting it, the computing device 120 that the
network node 140 has instructed the at least one display to output the at least
one marker 320. In case the procedure to generate the augmented reality data
is originated and performed over a session established with an application
installed in the computing device 120, the informing on the delivered
instruction to output the marker(s) may be shown the user over the application.
Further, the application may also be configured to provide information
messages, such as instructions, to the user in order to guide the user during
the generation of the augmented reality data.

Furthermore, the network node 140 may be configured to maintain a session
of the generation of the augmented reality data. For example, the network
node 140 may be configured to generate a session ID for the process and
include the session ID to any communication between the different entities. In
this manner the network node 140 may maintain the information in an efficient

way.

Now, the at least one marker is output on the at least one display 310 in
response to the steps 210, 220 and 230, as described. In order to proceed in
the generation of the augmented reality the network node may be configured
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to generate 240 a signal for the computing device 120 for instructing the
computing device 120 to provide augmented reality data for the space
according to the configuration of the space and for outputting the augmented
reality data with image data captured with a camera of the computing device
120 at least in part on a basis of the at least one marker 320 output on the at
least one display 310 residing in the space in order to generate augmented
reality of the space. In other words, the instruction may comprise an indication,
which specifies augmented reality data to be used when outputting the
augmented reality on a display of the computing device 120. For example, the
instruction may comprise, but is not limited to, an indication of the color
scheme and texture for the space which is to be output in the augmented
reality, which may take into account the current configuration of the space in
question. Thus, the signal may, in some embodiment of the invention,
comprise information of the current configuration of the space, such as
dimensions as well as positions of any detail in the space, and instruction for
providing content, or even the content itself, for generating the augmented
reality data in the computing device for outputting. The configuration
information of the space may advantageously comprise information at least on
the configuration, which may be visible in the captured image. Moreover, the
signal may comprise an instruction relating to the output of the augmented
reality data with image data captured with a camera of the computing device
120 at least in part on a basis of the at least one marker 320, which is output
on the at least one display 310 residing in the space in response to the step
230. For example, the instruction relating to the output of the provided, i.e.
selected or generated for example, augmented reality data may comprise
position information of the marker in the current configuration of the space,
which is to be utilized in an alignment of the augmented reality data with the

captured image data.

In some embodiment of the invention the generation of a signal for outputting
augmented reality data 240 may comprise user input data, which may for
example indicate the augmented reality data the user is willing to output. For
example, in case that the space is an elevator car the user may indicate that
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he/she wants to receive augmented reality data by means of which the design
of the elevator car may be shown with some specific interior. Thus, the user
input may also be given with some predetermined user interaction, such as
prompting the user to provide at least some indication on the augmented
reality data he/she wants to see in the output augmented reality.
Advantageously, this kind of user input may be given through at least one 1/O
device of the computing device e.g. over a specific application executing at
least some operations relating to the generation of the augmented reality.

For sake of clarity it is worthwhile to mention that the step 240 may also be
generated prior to the generation of the signal for outputting marker(s) 230,
which may, in at least some implementation of the invention, be preferred from
user experience point of view. Thus, the steps 230 and 240 as described may

be performed in any order or at least in part concurrently.

Figure 4 schematically illustrates at least some steps performed in the method
step 240. As said, the network node 140 may be configured to generate an
instruction for providing the augmented reality data 410 for guiding the
computing device 120, or the application running in the computing device 120
if that is the case, to select, or generate, a desired augmented reality data to
be output from a data stored in a memory of the computing device 120. The
provision may also be performed so that the network node 140 may be
configured to obtain, or select, the augmented reality data, or a piece of
software code generating the augmented reality data, from data storage and
deliver it to the computing device 120. In other words, the necessary pieces of
instructions for generating the augmented reality data with processing means,
such as a processor, are defined in the instruction. Moreover, in the step 240 it
may be generated at least one instruction comprising at least one indication,
i.e. piece of information, which enables the computing device 120 to output the
augmented reality data with image data captured with a camera of the
computing device 120. Herein it is assumed that the user of the computing
device 120 has activated a camera application, and thus the camera, in the
computing device 120, or it is activated automatically when the generation of
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the augmented reality is initiated, e.g. in response to a delivery of the request.
Alternatively the network node 140 may be configured to instruct the
computing device 120 to activate the camera application through the
application relating to the generation of the augmented reality. This may be
arranged e.g. in response to an execution of any of the preceding steps of the
method by the network node 140.

More specifically, the step 420 may e.g. be arranged so that the computing
device 120, or the application therein, is configured to identify the at least one
marker displayed on the at least one display from the captured image. For
example, according to an embodiment of the invention the computing device
120 may be configured to perform an analysis if the at least marker 320 is
shown in the image before taking any further steps. The recognition of the at
least one marker in the image may be performed with any known mechanism,
such as by using an applicable pattern recognition algorithm for the task. If the
marker(s) is not found from the captured image (e.g. determined in some pre-
analysis performed by the computing device) it may be arranged that the
computing device 120 prompts the user to focusing the camera in some other
way so that the marker(s) is included in the captured image. The captured
image refers here to a real time video image or even a still image captured by
the computing device 120.

As mentioned, the output of the augmented reality data may be arranged so
that the at least one marker is identified from the captured image and the
augmented reality data is adjusted to the captured image at least in part on a
basis of the at least one marker. In other words, the at least one instruction
received in the computing device 120 from the network node 120 may
comprise data which provides the computing device 120, or the relevant
application, one or more instructions how to represent, such as overlay, the
augmented reality data with the image data captured with the camera. The
instructions may be provided e.g. with mutual coordinates, or similar. As a
result the augmented reality data may be matched, or aligned, with the
captured image data 430 at least partly by means of the marker detected in the
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image data. As said, the augmented reality data may comprise a data point
which is to be aligned with the marker, as a reference point, in the captured
image, for example. As mentioned, the network node may also have provided
information on a position of the at least one marker in the space in the
configuration information, which information may also be utilized in the

alignment of the augmented reality data.

The alignment of the augmented reality data with the captured image data in
the above described examples is only made on the basis of at least one
marker. However, it may also be arranged that the computing device 120
outputting the augmented reality data for the captured image may be
configured to perform some further actions for the alignment purpose. These
may comprise, but are not limited to, determination of some predefined pattern
from the captured image, such as some other space specific characteristic
(e.g. shape), which may be utilized for the alignment, and even scaling,
together with the marker(s) as well as even for providing the augmented reality
data for the space in question. This kind of additional alignment data
determination is advantageous especially in implementations where the
number of markers shown on the display is limited, such as only one marker is

shown.

For sake of clarity it is worthwhile to mention that generation steps 230 and
240, as schematically illustrated in Figure 2, comprise the delivery of the
signals, e.g. transmitting, to the corresponding entities as described.

In the previous description of at least some embodiments of the method
according to the present invention the generation of the augmented reality is
performed by adding the augmented reality data to a real-time image data
stream, i.e. video stream, captured with a camera integrated or coupled to the
computing device 120. However, the inventive idea according to the present
invention is not limited to be applied with video stream only, but the augmented
reality may be generated to a still image, which may be captured with the

camera integrated or coupled to the computing device 120.
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In some embodiment of the invention the network node 140 may be configured
to participate to the generation of the augmented reality data more than
described above or even to generate the whole augmented reality and transmit
it to the computing device 120. For example, the computing device 120 may
similarly be configured to transmit the request to the network node 140 as
described. The network node 140 may be configured to instruct that the at
least one marker is output on the at least one display residing in the space in
question. Moreover, the network node 140 may be configured to generate a
signal for instructing the computing device 120 to capture an image on the one
or more displays on which the marker is output. The computing device 120
may be configured to transmit the captured image to the network node 140.
The signal in which the captured image is transmitted may further comprise a
session ID, or similar, in order to make the network node 140 to determine the
procedure into which the received image relates to, if the network node 140
has assigned such a session ID for the procedure. As a result, the network
node 140 may find the procedure with the session ID from, and thus
information on the space 110 for the generation of the augmented reality data,
as will be described.

Next in the described embodiment of the invention, the network node 140 may
be configured to perform an analysis of the received image in a similar manner
to the embodiment in which the computing device 120 performs at least some
steps of the generation of the augmented reality. During the analysis the
network node 140 may be configured to recognize if one or more marker(s) is
shown in the image. The recognition of the at least one marker from the
received image may be performed with any known mechanism, such as by
using an applicable pattern recognition algorithm for the task. In response to
recognition of the one or more markers from the received image the network
node 140 may be configured to generate a signal 250 to the computing device
120, which causes an output an augmented reality data overlaid to the
captured image on the display of the computing device 120. The signal
comprises information on a position of the marker within the captured image

and the marker is used for aligning the augmented reality data on top of the
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captured image. More precisely, at least one point is defined in the augmented
reality data which point is to be aligned with the marker data in order to
position the augmented reality data being image data in an optimal way to the
captured image. Finally, the generated signal comprising instructions of the
final image, i.e. the augmented reality data overlaid on the captured image, is
output on the display of the computing device 260.

In the example as described above the computing device 120 is configured to
transmit the captured image to the network node 140. According to some other
embodiment of the invention the computing device 120 may be configured so
that when the image is captured, it may be configured to inform the network
node that the image is captured and augmented reality data is requested. For
example, the computing device 120 may be configured to provide a pre-agreed
indicator possibly e.g. with another indicator defining the elevator car in
question to the network node 140 and request the augmented reality data.
Prior the provision the computing device 120 may perform at least some
portions of the analysis 240 as described above. When the augmented reality
data is received in the computing device 120, the computing device may
perform necessary operations to generate the signal to output the augmented
reality data with the captured image data as described.

As described above the augmented reality data may be stored in a network
side or in a memory of the computing device 120 depending on an
implementation of the present invention. The storage in the network side may
be arranged so that the augmented reality data is stored in data storage
accessible by the network node 140, which may be, but is not limited to, the
same data storage 150 as referred earlier in the description. Hence, the
provision of augmented reality data shall be understood at least to cover that
the computing device or the network node selects or generates the augmented
reality data either alone or together e.g. with each other through a

communication.

Some aspects of the present invention relate to a network node 140 as
illustrated schematically in Figure 5. The further network node 140 comprises a
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processing unit 510 including one or more processors 510, one or more
memories 520 and one or more communication interfaces 530 which entities
may be communicatively coupled to each other with e.g. a data bus. The
communication interface 530 may comprise necessary hardware for
communication in wired or wireless manner with the computing devices, data
storage or any other entity or entities. The communication interface 530 may
be at least partly controlled by the one or more processors 510 e.g. by
executing portions of computer program code 525 stored in the one or more
memories 520. Moreover, the computer program code 525 may define
instructions that cause the network node 140 to operate as described when at
least one portion of the computer program code 525 is executed by the
processing unit 510. The network node 140 may e.g. be a server
communicatively coupled to one or more communication networks and in this

manner to couple the network node 140 to external entities.

As said the network node 140 may refer to a server configured to implement
the operations as described. Alternatively, the network node 140 may be
implemented in a distributed manner e.g. so that a plurality of nodes are
configured to perform one or more of the tasks relating to the implementation
of the method according to the invention.

Figure 6 illustrates schematically, as a block diagram, some components of a
computing device 120 being involved in the operation according to the present
invention. The computing device 120 may comprise further components or
portions in addition to those shown in Figure 6. The computing device 120 may
comprise a processor 610 and a memory 620 for storing data and computer
program code 625. The computing device 120 may further comprise user 1/0O
(input/output) components 640 that may be arranged, possibly together with
the processor 610 and at least a portion of the computer program code 625, to
provide a user interface (Ul) for receiving input from a user of the computing
device 120 and/or providing output to the user of the computing device 120.
The user I/O components 640 may comprise hardware components such as a
display, a touchscreen, a touchpad, a mouse, a keyboard, and/or an
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arrangement of one or more keys or buttons, etc. Further, the communication
device 120 may comprise a communication interface 630 for communicating
either directly or indirectly, such as over a communication network, with the
network node 140 as described. The memory 620 and a portion of the
computer program code 625 stored therein may be further arranged to, with
the processor 610, to provide a control portion or a control function for
controlling operation of communication interface. These control functions may
be, separately or jointly, referred to as control means. The computing device
120 may also comprise a battery 650 for providing energy for the operation of
the device as described. Furthermore, the computing device 120 may be
equipped with a smart card 660, such as a subscriber identity module
comprising necessary data and functions to be utilized in accessing to a
communication network into which the smart card data and/or functions are
needed. The computing device 120 as schematically illustrated in Figure 6
comprises a camera device 670 by means of which it is possible to capture still
images or video image for the purpose of the present invention. As mentioned
earlier the camera is not necessarily integrated to the computing device 120,
but may be separate device being at least communicatively coupled to the
computing device 160.

For sake of clarity although at least some of the components in the computing
device are illustrated as single components, any of the components may,
however, be implemented as respective one or more separate components,
some or all of which may be integrated/removable. Hence, the number of
physical and operational components within each block may vary from the

illustration.

Some non-limiting examples of the computing device 120 may e.g. be a mobile
phone, a tablet computer or a laptop computer.

Figure 7 schematically illustrates a method for generating augmented reality of
a space to be output on a display of a computing device 120 from the
computing device 120 point of view. In the method a user of the computing
device 120 may perform actions, which causes the computing device to
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transmit 710 a request for a generation of the augmented reality of the space
to a network node 140. This may also be configured to happen automatically.
Next, an image of at least part of the space may be captured 720 with a
camera coupled to the computing device 120. The image data shall comprise
image data of at least one display residing in the space, wherein at least one
marker is output on the display when the image is captured. In step 730, a
signal comprising at least one instruction for providing augmented reality data
for the space according to a configuration of the space is received in the
computing device 120. The instruction may comprise information related to the
configuration of the space, such as elevator car, which e.g. limits alternatives
of the augmented reality data to be output in the computing device 120. The
signal may also comprise an instruction for outputting 740 the augmented
reality data with image data captured with the camera at least in part on a
basis of at least one marker 320 output on at least one display 310 residing in
the space recognized from the captured image by the computing device 120 in
order to generate augmented reality of the space.

In the method of Figure 7, the output of the augmented reality data with the
image data captured with the camera at least in part on a basis of at least one
marker 320 may be performed by overlaying the augmented reality data on top
of the captured image data by the computing device 120. For example, the
augmented reality data may be aligned with the image data on the basis of the
marker recognized from the image data. In such an implementation the
augmented reality data comprises at least one reference point which is to be
aligned with the at least one marker. Naturally, in case the augmented reality
data is not any ready-made data the at least one marker in the captured image
may provide a reference point for any augmented reality content to be added
in the captured image, being either still image or video image, when the
augmented reality is generated.

In the description above it is described a solution by means of which it is
possible to generate augmented reality of a space. The augmented reality
refers in this context to a generation of data to be output to the user, such as
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image data, in which stored augmented reality data is combined with a real
world data, such as a captured image or video. The solution according to the
present invention introduces a light way to generate augmented reality since

any heavy computation e.g. in a form of pattern recognition is minimized.

The solution according to the present invention when applied in the context of
elevator systems enables provision of new type of services. For example, by
implementing the solution according to the invention a client may see different
design options, such as interior design, for the elevator type in question. This
is especially advantageous in the area of elevator solutions, because there
exists very accurate data basis for elevator configurations and due to this it is
possible to obtain information on a location of a display in an easy way and to
generate the at least one marker to the display(s) very accurately. The solution
according to the present invention may also be combined to an eCommerce
solution in which the user may finally make an order of the design that satisfies

the user in the augmented reality environment.

All in all, the solution may be considered to be established with a system into
which belong at least one network node 140 and at least one computing
device 120. The mentioned entities may be configured to execute computer
program code, e.g. in a form of an application, which causes the entities to
operate as described and, thus, establish as system in which the augmented

reality of the space may be generated.

In the description of the present invention above it is indicated that the
augmented reality data is mainly visual data, such as any effects, to be
overlaid on the captured image data. Alternatively or in addition, the same
inventive idea may be utilized in a context of sound environment of the space
in question. The generation of augmented reality may comprise enhancing the
sound environment by modifying the soundscape in some manner. For
example, the soundscape may be modified, i.e. enhanced, in response to a
detection of the position of the computing device with respect to the space.
Any other effect may also be used in the same manner in order to provide the

augmented reality for the space.
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The specific examples provided in the description 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 description given above

are not exhaustive unless otherwise explicitly stated.
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WHAT IS CLAIMED IS:

1. A method for generating augmented reality of a space to be output on a
display of a computing device (120), the method comprises:

receiving a request (210) for a generation of the augmented reality of the

space from the computing device (120),

determining (220) information on a configuration of the space (110) on which
the generation of the augmented reality is requested,

generating (230) a signal to at least one display (310) residing in the space for
outputting at least one marker (320) on the at least one display (310)
according to the information on the configuration of the space,

generating (240) a signal comprising at least one instruction to the computing
device (120) for providing augmented reality data for the space according to
the configuration of the space and for outputting the augmented reality data
with image data captured with a camera of the computing device (120) at least
in part on a basis of the at least one marker (320) output on the at least one
display (310) residing in the space in order to generate augmented reality of

the space.

2.  The method of the claim 1, wherein the determination of configuration
information of the space comprises a step of inquiring information on the at

least one display (310) from data storage.

3.  The method of the claim 2, wherein the information on the at least one
display (310) comprises information on at least one of the following: a network
address of the at least one display (310), a network address of a controller of
the at least one display (310), a position of the at least one display (310) in the
space, a position of the at least one marker to be output on the at least one
display (310).

4. The method of any of the preceding claims, wherein the signal
comprising at least one instruction to the computing device (120) for providing
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augmented reality data for the space according to the configuration of the
space and for outputting the selected augmented reality data with image data
captured with a camera of the computing device (120) at least in part on a
basis of the at least one marker (320) output on the at least one display (310)

residing in the space comprises configuration information of the space (110).

5.  The method of claim 4, wherein the configuration information of the space
(110) in the signal comprises at least one of the following: dimensions of the
space (110), information on a position of the at least one marker (320) in the

space when displayed.

6. A network node (140) for generating augmented reality of a space to be
output on a display of a computing device (120), the network node (140)

comprising
at least one processor (510)
and at least one memory (520) including computer program code (525)

the at least one memory (520) and the computer program code
configured to, with the at least one processor (510), cause the network node

(140) at least to perform:

receive a request (210) for a generation of the augmented reality of the space
from the computing device (120),

determine (220) information on a configuration of the space (110) on which the

generation of the augmented reality is requested,

generate (230) a signal to at least one display (310) residing in the space for
outputting at least one marker (320) on the at least one display (310)
according to the information on the configuration of the space,

generate (240) a signal comprising at least one instruction to the computing
device (120) for providing augmented reality data for the space according to
the configuration of the space and for outputting the augmented reality data



WO 2018/065667 PCT/FI12017/050695

10

15

20

25

25

with image data captured with a camera of the computing device (120) at least
in part on a basis of the at least one marker (320) output on the at least one
display (310) residing in the space in order to generate augmented reality of

the space.

7. The network node (140) of the claim 6, wherein the network node (140) is
further caused to inquire configuration information on the at least one display
(310) relating to the space from data storage.

8.  The network node (140) of the claim 7, wherein the inquired configuration
information on the at least one display (310) comprises information on at least
one of the following: at least a network address of the at least one display
(310), a network address of a controller of the at least one display (310), a
position of the at least one display (310) in the space, a position of the at least

one marker to be output on the at least one display (310).

9. The network node (140) of any of the preceding claims 6-8, wherein the
network node (140) is caused to provide configuration information of the space
(110) in the signal comprising at least one instruction to the computing device
(120) for providing augmented reality data for the space according to the
configuration of the space and for outputting the selected augmented reality
data with image data captured with a camera of the computing device (120) at
least in part on a basis of the at least one marker (320) output on the at least

one display (310) residing in the space.

10. The network node (140) of the claim 9, wherein the configuration
information of the space (110) in the signal comprises at least one of the
following: dimensions of the space (110), information on a position of the at

least one marker (320) in the space when displayed.

11. A method for generating augmented reality of a space to be output on a
display of a computing device (120), the method comprises:

transmitting (710) a request for a generation of the augmented reality of the

space to a network node (140),
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capturing (720) an image of at least part of the space (110) with a camera
coupled to the computing device (120),

receiving (730) a signal comprising at least one instruction for providing
augmented reality data for the space according to a configuration of the space,

and

outputting (740) the augmented reality data with image data captured with the
camera at least in part on a basis of at least one marker (320) output on at
least one display (310) residing in the space recognized from the captured
image by the computing device (120) in order to generate augmented reality of

the space.

12. The method of the claim 11, wherein the output of the augmented reality
data with the image data captured with the camera at least on a basis of at
least one marker (320) is performed by overlaying the augmented reality data
on top of the captured image data.

13. The method of any of the claims 11 or 12, wherein the augmented reality
data is aligned with the image data on the basis of the at least one marker

recognized from the image data.

14. A computing device (120) for generating augmented reality on a display
of the computing device (120), the computing device (120) comprising

at least one processor (610)
and at least one memory (620) including computer program code (625)

the at least one memory (620) and the computer program code
configured to, with the at least one processor (610), cause the computing
device (120) at least to perform:

transmit a request for a generation of augmented reality of a space to a
network node (140),
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capture an image of at least part of the space (110) with a camera coupled to
the computing device (120),

receive a signal comprising at least one instruction for providing augmented

reality data for the space according to a configuration of the space, and

output the augmented reality data with image data captured with the camera at
least in part on a basis of at least one marker (320) output on at least one
display (310) residing in the space recognized from the captured image by the
computing device (120) in order to generate augmented reality of the space.

15. The computing device (120) of the claim 14, wherein the computing
device (120) is configured to output the augmented reality data with the image
data captured with the camera at least on a basis of at least one marker (320)
by overlaying the augmented reality data on top of the captured image data.

16. The computing device (120) of any of the claims 14 or 15, wherein the
computing device is configured to align the augmented reality data with the
image data on the basis of the at least one marker recognized from the image
data.



PCT/FI12017/050695

WO 2018/065667

130

FIGURE 1

.

FIGURE 3



WO 2018/065667 PCT/FI12017/050695

2/4

( START )

I

Receipt of a request

4
Determination of information on a configuration

A 4

Generation of a signal for outputting marker(s)

l 240
W

Generation of a signal for outputting augmented reality data with a
captured image data

l

( STOP )

FIGURE 2



WO 2018/065667

PCT/FI12017/050695

3/4

From 230 240

Provision of augmented reality data

420
4
Indication for outputting the augmented reality data
- -
v
C STOP )
FIGURE 4
510 530
520
Communica
Memory (<= Processing unit <= tion
I:I interface

140

FIGURE 5



WO 2018/065667 PCT/FI12017/050695

4/4
610 030
Vv /\/
620 Communic
4= ation
interface
Processor
Memory
=P Camera
625 670
120
Smart
I/O Battery card
640 650 660
FIGURE 6

( START )
v 4

Transmit of a request

v 1

Capturing an image

l

Receipt of signal

A 4
Output of augmented reality

(: STOP :)

FIGURE 7



INTERNATIONAL SEARCH REPORT

International application No.

PCT/FI12017/050695

A. CLASSIFICATION OF SUBJECT MATTER

See extra sheet

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

GO06T, GO6K, GO6F

Minimum documentation searched (classification system followed by classification symbols)

FI, SE, NO, DK

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base, and, where practicable, search terms used)

EPODOC, EPO-Internal full-text databases, IEEE Xplore, Internet

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X
23 June 2011 (23.06.2011)

[0040], [0042]

US 9058764 B1 (PERSSON CARL J [US]
16 June 2015 (16.06.2015)
whole document

04 August 2011 (04.08.2011)
whole document

EPODOC abstract, Figs. 1-7

US 2011148924 A1 (TAPLEY JOHN [US] et al.)

abstract, Figs. 1-6, paragraphs [0014]-[0022], [0033], [0034], [0036],

US 2011187743 A1 (HWANG JU HEE [KR] et al.)

JP 2015122707 A (DIGITAL STANDARD KK) 02 July 2015 (02.07.2015)

1-16

etal)

the priority date claimed

|:| Further documents are listed in the continuation of Box C. See patent family annex.
* Special categories of cited documents: "T" later document published after the international filing date or priority
"A"  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
"E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive step
"L"  document which may throw doubts on priority claim(s) or which when the document is taken alone
is cited to establish the publication date of another citation or other "y"  document of particular relevance; the claimed invention cannot
special reason (as specified) be considered to involve an inventive step when the document is
"O"  document referring to an oral disclosure, use, exhibition or other means combined with one or more other such documents, such combination
"pP"  document published prior to the international filing date but later than being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

08 January 2018 (08.01.2018)

Date of mailing of the international search report

12 January 2018 (12.01.2018)

Name and mailing address of the ISA/FI
Finnish Patent and Registration Office
FI-00091 PRH, FINLAND

Facsimile No. +358 29 509 5328

Authorized officer

Pekka Laihanen

Telephone No. +358 29 509 5000

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT
Information on Patent Family Members

International application No.

PCT/FI2017/050695

Patent document Publication Patent family members(s) Publication

cited in search report date date

US 2011148924 A1 23/06/2011 US 9164577 B2 20/10/2015
CN 102667913 A 12/09/2012
CN 102667913 B 25/03/2015
CN 104656901 A 27/05/2015
CN 104656901 B 22/12/2017
EP 2499635 A2 19/09/2012
KR 20120106988 A 27/09/2012
KR 101657336 B1 19/09/2016
KR 20140024483 A 28/02/2014
KR 101659190 B1 22/09/2016
KR 20160111541 A 26/09/2016
US 2012097151 A1 26/04/2012
US 2016019723 A1 21/01/2016
WO 2011087797 A2 21/07/2011

US 9058764 B1 16/06/2015 None

US 2011187743 A1 04/08/2011 CN 102142151 A 03/08/2011
EP 2355009 A2 10/08/2011
JP 2011159274 A 18/08/2011
JP 5416057 B2 12/02/2014
KR 20110088778 A 04/08/2011
KR 101082285 B1 09/11/2011
TW 201136300 A 16/10/2011

JP 2015122707 A 02/07/2015 None

Form PCT/ISA/210 (patent family annex) (January 2015)




INTERNATIONAL SEARCH REPORT . L
International application No.

PCT/FI12017/050695

CLASSIFICATION OF SUBJECT MATTER

IPC
GO6T 19/00 (2011.01)
GO6T 7/73 (2017.01)
GO6K 9/00 (2006.01)
GO6F 3/14 (2006.01
GO6F 3/03 (2006.01
GO6K 7/14 (2006.01

Form PCT/ISA/210 (extra sheet)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - claims
	Page 25 - claims
	Page 26 - claims
	Page 27 - claims
	Page 28 - claims
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - wo-search-report
	Page 34 - wo-search-report
	Page 35 - wo-search-report

