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Description

Title of Invention: METHOD AND DEVICE FOR PERFORMING

[1]

[2]

[3]

[4]

[5]

[6]

REMOTE CONTROL
Technical Field

The present disclosure relates to a method and device for performing remote control.
Background Art

Generally, virtual reality (VR) refers to an environment or circumstances similar to a
real-life environment as created by computer graphics and means an interface allowing
a human being to feel it through his sense organs as he interacts with it. The user may
interoperate with virtual reality in real-time through device manipulation and may have
a similar sensory experience to that in the real world.

Augmented reality (AR) refers to an enhanced version of reality and is a computer
graphic scheme that allows a virtual object to look present in the original environment
by synthesizing the virtual object or information with the actual environment. The AR
is thus a combination of a real scene or object as viewed by a user and a virtual scene
or virtual object created by computer graphics that augments the real scene with ad-
ditional information.

Today, a smart glass may be classified into a device based on AR capable of
providing instant information, such as Google Glass ®, and a device based on VR
capable of using immersive virtual reality content, such as Oculus ®. These devices are
classified as a see-through type for providing the AR and as a see-closed type for
providing the VR. Sometimes, because these devices may be worn on a body, they are
generally referred to as wearable devices. For example, wearable devices are being
provided in various types, €.2., head mounted type, glasses, watches, bands, contact
lenses, rings, shoes, clothes, or other various ways to be worn on the human body or
clothes.

Among various wearable devices, head mounted wearable devices, e.g., head
mounted displays (HMD), are being intensively developed. An HMD may provide
images in a see-through type providing AR and in a see-closed type providing VR. In
one implementation as shown in FIG. 1, a user 101 may wear a VR device 102 to
enjoy a VR experience, wherein the VR device comprises a mobile device 103
mounted in a secure manner in a mounting unit 105 provided in an HMD 104, wherein
the mobile device 103 faces lenses (not shown in FIG. 1) of the HMD 104.

One of the notable parameters to be addressed in AR systems and VR systems is, the
placement of virtual contents in the respective environment being viewed on a VR

device. Since VR systems are entirely computer generated, they are intrinsically self-
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orienting, i.e., the placement of every virtual object in a VR environment can be
defined in computer code with respect to another virtual object. In contrast, an AR
system must place the virtual objects in proper registration both to other virtual objects
generated by the system and to real world objects. Registration of the virtual objects
and the real objects in an AR environment is the subject of much on-going research.

Internet of Things (I0T) refers to the interconnection of uniquely identifiable devices,
also referred to as ‘connected devices’, using a network. The connected devices,
popularly referred to as IoT devices or as smart devices, are embedded with
electronics, software, sensors, actuators, and network connectivity that enable these
devices to collect data, exchange data and be controlled over the network. Such
devices include, but not limited to, sensors, smart automation devices, wearable
devices, and smart phone.

US 20120249741A1 proposes placing a virtual object or interface on a selected
physical surface so that a single user or multiple users can collaborate to, view and
interact with the virtual object on the physical surface. In this case, a virtual image is
anchored to real world surfaces and gestures are used to control it. However, the
present solution does not provide controlling the virtually rendered objects so as to
affect the functionality of the real objects. Further, the present solution does not
provide realistic experience of interacting and controlling the real objects.

Further, US20140292645A1 discloses a display control device that is configured to
place a virtual object in augmented reality space and further change the state or
position of the virtual object in the AR space after the placement of the virtual object.
Towards this, the display control device employs a display controller configured to
place a virtual object within an augmented reality space corresponding to a real space
in accordance with a recognition result of a real object shown in an image captured by
an imaging part, and an operation acquisition part configured to acquire a user
operation. When the user operation is a first operation, the display controller causes the
virtual object to move within the augmented reality space. In one example, an em-
bodiment of this application can be applied to a scene in which a virtual object which
appears in a game application is moved within the AR space and the size of the virtual
object is adjusted. However, the solution of this application does not mention in-
teraction with the virtual objects so as to control the real object.

US20080266323A1 discloses an augmented reality user interaction system that
includes a wearable computer equipped with at least one camera to detect one or more
fiducial markers worn by a user, extract a position and orientation of the fiducial
marker in an image, and superimposes on the image a visual representation of a user,
thus allowing interaction with a virtual user interface on the position of the fiduicial

markers, for example, on the hand of the user. US 8225226B2 also discloses a virtual
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control panel and use of a pointing object to interact with the virtual control panel,
wherein the virtual control panel is an augmented reality view of a real control panel.
However, the solution as provided in these two documents are limited to virtual user-
interfaces and do not extend to the realistic experience of interaction with the real

objects itself.
In view of the above, it is desired to provide solutions to enable interactions and con-

trolling of real-world IoT objects or connected objects that provide a user-interaction
experience, similar to the feel of interaction with the real devices. At the same time,
there also exists a need for a solution to remotely control, manage and track the IoT

devices, for example, smart home appliances in a home environment.
Disclosure of Invention

Technical Problem

Presently, a user can remotely control the IoT devices in a home environment using a
mobile device. The mobile device can be also utilized to connect to a VR device for
the purpose of enabling the user to interact with such IoT devices. In order to interact
with the IoT devices, the user provides his inputs usually on a menu-based interface
which may include a plurality of items related to the connected 10T devices and a
plurality of sub-items related to various controls for the connected IoT devices. The
process of selection of the desired IoT device and the desired control for the IoT device
through such menu-based interface is manual, tedious, and time consuming. Also, the
menu based interface may not provide any real-time information of the IoT devices. In
some cases, the user-inputs on the menu-based interface may be performed by way of
gestures where the gestures can be sensed by the VR device. However, the existing VR
solutions are limited in terms of the user-interaction with the IoT devices. Further,
these solutions do not provide a realistic experience of controlling the IoT devices.
Solution to Problem

This summary is provided to introduce a selection of concepts in a simplified format
that are further described in the detailed description of the present disclosure. This
summary is not intended to identify key or essential inventive concepts of the claimed
subject matter, nor is it intended for determining the scope of the claimed subject
matter.

The present disclosure relates to a method and device for performing remote control.
Specifically, the present disclosure relates to Internet of Things (IoT) devices,
augmented reality (AR) and virtual reality (VR). More particularly, the present
disclosure provides methods and apparatus for controlling the IoT devices via AR or
VR.

In accordance with the various embodiments of the present disclosure, the present
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disclosure as embodied and broadly described herein, provides methods and a device
for enabling communication and interaction with IoT objects, hereinafter referred to as
“connected objects”. According to one aspect of the present disclosure, the device for
enabling communication and interaction with the connected objects may be an
augmented reality (AR) device enabled to provide AR to control the connected objects.
According to another aspect of the present disclosure, the device for enabling commu-
nication and interaction with the connected objects may be a virtual reality (VR)
device, enabled to provide VR to control the connected objects.

Accordingly, an aspect of the present invention is to provide a method for performing
remote control in a first device supporting at least one of a virtual reality (VR) mode
and an augmented reality (AR) mode. The method comprises of displaying at least one
icon for controlling one or more functions provided by a second device, recognizing a
gesture of a user, obtaining a control command for controlling one of the one or more
functions provided by the second device based on the recognized gesture and the
displayed at least one icon, and transmitting the obtained control command to the
second device.

Another aspect of the present disclosure is to provide a first device supporting at least
one of a virtual reality (VR) mode and an augmented reality (AR) mode. The first
device comprises of a transceiver; a display configured to display at least one icon for
controlling one or more functions provided by a second device; a sensor configured to
recognize a gesture of a user; and a processor configured to: obtain a control command
for controlling one of the one or more functions provided by the second device based
on the recognized gesture and the displayed at least one icon, and control the
transceiver to transmit the obtained control command to the second device.

Another aspect of the present disclosure is to provide a method of providing control
command to at least one connected device. The method comprises of displaying, on a
virtual reality (VR) device and/or an augmented reality (AR) device, a multimedia
content corresponding to the connected device. The method further comprises of
receiving by the VR device and/or the AR device, at least one gesture position in-
formation of an actuating means. The method may further comprise of displaying on
the VR device and/or the AR device an updated multimedia content. The updated
multimedia content includes a graphical representation of the actuating means placed
in an operational relationship with respect to a graphical representation of at least one
actuator corresponding to the connected device, wherein the graphical representation
of the actuating means is rendered at a location derivable from the gesture position in-
formation, in the respective AR/VR. Further, the method may further comprise of
receiving by the VR device and/or the AR device, gesture command information in

relation to the actuator. Based on the gesture command information, the method may
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further comprise of generating a control command and providing the control command
to the connected device.

Another aspect of the present disclosure is to provide a method of receiving, in
relation to a multimedia content corresponding to a first connected device, a request for
re-allocation. The method further comprises of re-allocating the multimedia content to
a second connected device on receiving the request for re-allocation. The second
connected device and the first connected device have at least one of a substantially
similar virtual replica, a substantially similar pre-recorded replica, at least one sub-
stantially similar functionality and, at least one substantially similar actuator.

Another aspect of the present disclosure is to provide a method of displaying the
multimedia content corresponding to the connected device at a user-specified location.

Another aspect of the present disclosure is to provide a method of identifying the
graphical representation of the at least one actuator based on the gesture position in-
formation.

According to an aspect of the present disclosure, the graphical representation of the
at least one actuator may be at least one of a pre-recorded replica of the actuator
present in the connected device, a substantially similar virtual-replica of the actuator
present in the connected device, and an imaginary representation having no direct rela-
tionship with the actuator present in the connected device. The imaginary repre-
sentation may have a visual appearance different from that of the actuator present on
the actual connected device in the real world environment. Further, the imaginary rep-
resentation may be selected based on a user-input, from a list of available graphical
representations of the actuator. For example, the list of available graphical repre-
sentation of the actuator may include: a graphical representation of a knob, a graphical
representation of a sliding panel, a graphical representation of a control lever, etc. The
user may provide a user-input for selection of any one of the desired graphical repre-
sentations irrespective of the actuator present on the actual connected device. Ac-
cordingly, another aspect of the present disclosure is to provide a method of receiving
user-input and selecting the graphical representation of the at least one actuator corre-
sponding to the connected device, based on the received user-input.

According to an aspect of the present disclosure, the multimedia content and the
updated multimedia content corresponding to the connected device, thus displayed,
depict a current status of the connected device.

According to a second aspect of the present disclosure, a method of providing a
control command to at least one connected device is disclosed where the method
comprises of detecting one or more parameters corresponding to an environment
viewable through a VR device and/or an AR device. Further, the method comprises of

identifying, based on the one or more parameters, at least one multimedia content cor-
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responding to a connected device. Further, the method comprises of displaying, on the
VR device and/or the AR device, the identified multimedia content. Further, after
displaying the multimedia content, the method may further comprise of receiving, by
the VR device and/or the AR device at least one gesture position information of an
actuating means. The method may further comprise of displaying, on the VR device
and/or the AR device, an updated multimedia content. The updated multimedia content
includes a graphical representation of the actuating means placed in an operational re-
lationship with respect to a graphical representation of at least one actuator corre-
sponding to the connected device, wherein the graphical representation of the actuating
means is rendered at a location derivable from the gesture position information, in the
respective AR/VR. The method may further comprise of receiving, by the VR device
and/or the AR device, gesture command information in relation to the actuator. Based
on the gesture command information, the method may further comprise of generating a
control command and providing the control command to the connected device.

Another aspect of the present disclosure is to provide a method of detecting a
placement command for placing a multimedia content corresponding to the connected
device, on an environment viewable through the VR device and/or the AR device. The
method may further comprise of detecting one or more parameters corresponding to
the environment viewable through the VR device and/or the AR device and, mapping
the one or more parameters thus detected, with information pertaining to the
multimedia content and storing the parameters thus mapped in a database for
subsequent use.

According to an aspect of the present disclosure, the one or more parameters thus
detected from the environment viewable through the VR device and/or the AR device
include at least one of marker-based identified region, location coordinates and
prominent features of a surrounding view of the VR device and/or the AR device.

According to yet another aspect of the present disclosure, a device that provides
control command to at least one connected device is disclosed. The device comprises
of a display, an imaging unit, a control command generation module and an output
unit. The display displays a multimedia content corresponding to the connected device.
The imaging unit receives at least one gesture position information of an actuating
means and gesture command information. The rendering unit operably coupled to the
imaging unit and the display, displays an updated multimedia content including a
graphical representation of the actuating means in an operational relationship with a
graphical representation of at least one actuator corresponding to the connected device,
wherein the graphical representation of the actuating means is rendered at a location
derivable from the gesture position information, in the respective AR/VR. The control

command generation module generates a control command based on the gesture
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command information. The output unit provides the control command to the connected
device.

According to one aspect of the present disclosure, the device is a VR device. Ac-
cordingly the display of the VR device is a VR enabled display.

According to another aspect of the present disclosure, the device is an AR device.
Accordingly the display of the AR device is an AR enabled display.

The advantages of the present disclosure include, but are not limited to, displaying
multimedia contents corresponding to connected devices, which are present in the real
world environment, in an AR or a VR to a user at any desired location. The multimedia
contents as displayed may have the same look as the connected devices present in the
real world. Further, a multimedia content as displayed may be updated on receiving a
gesture-input to highlight a graphical representation of the actuator(s) corresponding to
the connected device. The updated multimedia content may also include a graphical
representation of the actuating means (for, example the user’s finger(s) or hands) in an
operational relationship with the highlighted graphical representation of the actuator(s).
Thus, when the user performs gestures in order to provide commands to the actuator,
he is able to visualize the interaction with the actuator by means of the graphical repre-
sentation of the actuating means operating the graphical representation of the actuator.
The interaction in the respective AR/VR involves use of hands gestures which are used
in the real world environment when interacting with the connected devices, for
example, rotating, pressing, touching, etc. Thus, there is no need of learning ap-
plications especially for virtual use of connected devices, beforehand.

One of the many advantages of the present disclosure is also that the position and/or
orientation of the graphical representation of the actuating means can be fixed with
respect to the graphical representation of the actuator(s), on receiving further gesture-
inputs in relation to the graphical representations. As such, when the user wishes to
provide gesture-commands to operate an actuator (for e.g., to press a button or to turn a
knob) in order to interact with the corresponding connected device, the user can place
the graphical representation of the actuating means in the respective AR/VR at an
exact position where the corresponding graphical representation of the desired actuator
(for e.g., the button, or the knob) is displayed. Thereafter, the gesture commands may
be provided to the respective AR/VR device. This feature further enhances the AR/VR
experience of interaction with the multimedia contents so that the user may have a
similar feeling of interaction with the actual connected devices present in the real
world environment.

These aspects and advantages will be more clearly understood from the following

detailed description taken in conjunction with the accompanying drawings and claims.
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Brief Description of Drawings

To further clarify advantages and aspects of the present disclosure, a more particular
description of the present disclosure will be rendered by reference to specific em-
bodiments thereof, which is illustrated in the appended drawings. It is appreciated that
these drawings depict only typical embodiments of the present disclosure and are
therefore not to be considered limiting its scope. The present disclosure will be
described and explained with additional specificity and detail with the accompanying
drawings, which are listed below for quick reference.

FIG. 1 illustrate an example VR device, as known in the prior art.

FIGS. 2A and 2B are conceptual views illustrating a network environment that
includes an electronic device according to various embodiments of the present
disclosure or that includes an electronic device to which a method for controlling of
connected devices via augmented reality (AR), or virtual reality (VR) is applicable.

FIG. 3 illustrates a block diagram of an electronic device according to various em-
bodiments of the present disclosure or that includes an electronic device to which a
method for controlling of connected devices via AR, VR is applicable.

FIGS. 4A and 4B are conceptual views illustrating a VR device in accordance with
an embodiment of the present disclosure.

FIGS. 5A and 5B are conceptual views illustrating an AR device in accordance with
an embodiment of the present disclosure.

FIGS. 6A, 6B and 6C illustrate an exemplary method of providing control command
to at least one connected device, in accordance with one embodiment of the present
disclosure.

FIGS. 7A and 7B illustrate an exemplary method of providing control command to at
least one connected device, in accordance with a second embodiment of the present
disclosure.

FIGS. 8A and 8B illustrate an example of displaying multimedia contents corre-
sponding to connected device in a VR, in accordance with one embodiment of the
present disclosure.

FIGS. 9A, 9B, 9C, and 9D illustrate an example of detecting a placement command
for placing a multimedia content in an AR, in accordance with some of the em-
bodiments of the present disclosure.

FIGS. 10A, 10B and 10C illustrate an example of displaying an updated multimedia
content including a graphical representation of the actuating means in an operational
relationship with a graphical representation of an actuator corresponding to a
connected device, in accordance with an embodiment of the present disclosure.

FIGS. 11A and 11B illustrate an example of providing gesture command in relation
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to an actuator, in a VR, in accordance with an embodiment of the present disclosure.

FIG. 12 illustrates another example of providing gesture command in relation to an
actuator, in a VR, in accordance with an embodiment of the present disclosure.

FIG. 13 illustrates another example of providing gesture command in relation to an
actuator, in an AR, in accordance with an embodiment of the present disclosure.

FIGS. 14A and 14B illustrate another example of providing gesture command in
relation to an actuator, in a VR, in accordance with an embodiment of the present
disclosure.

FIGS. 15A and 15B illustrate an example of displaying, via VR device, an updated
multimedia content including a graphical representation of an actuating means in an
operational relationship with graphical representation of an actuator, in accordance
with an embodiment of the present disclosure.

FIGS. 16A and 16B illustrate an example of providing gesture commands in relation
to an actuator, via an AR device, in accordance with another embodiment of the
present disclosure.

FIGS. 17A and 17B illustrate an example of a VR including multimedia contents cor-
responding to connected devices, and a graphical representation of an actuating means
to provide a re-allocation gesture in relation to a selected multimedia content, in ac-
cordance with an embodiment of the present disclosure.

FIGS. 18A and 18B illustrate an example of displaying an updated multimedia
content including a graphical representation of the actuator of a corresponding
connected device, and further displaying a list of available graphical representations of
the actuators, in accordance with another embodiment of the present disclosure.

FIGS. 19A and 19B illustrate an example of controlling connected devices having
substantially similar virtual replica, in accordance with an embodiment of the present
disclosure.

FIG. 20 illustrates an example of performing remote control in a first device
supporting at least one of a VR mode and an AR mode, in accordance with an em-
bodiment of the present disclosure.

It may be noted that to the extent possible, like reference numerals have been used to
represent like elements in the drawings. Further, those of ordinary skill in the art will
appreciate that elements in the drawings are illustrated for simplicity and may not have
been necessarily drawn to scale. For example, the dimensions of some of the elements
in the drawings may be exaggerated relative to other elements to help to improve un-
derstanding of aspects of the present disclosure. Furthermore, the one or more elements
may have been represented in the drawings by conventional symbols, and the drawings
may show only those specific details that are pertinent to understanding the em-

bodiments of the present disclosure so as not to obscure the drawings with details that
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will be readily apparent to those of ordinary skill in the art having benefit of the de-
scription herein.
Mode for the Invention

[55] It should be understood at the outset that although illustrative implementations of the
embodiments of the present disclosure are illustrated below, the present disclosure may
be implemented using any number of techniques, whether currently known or in
existence. The present disclosure should in no way be limited to the illustrative imple-
mentations, drawings, and techniques illustrated below, including the exemplary
design and implementation illustrated and described herein, but may be modified
within the scope of the appended claims along with their full scope of equivalents.

[56] The term “some” as used herein is defined as “none, or one, or more than one, or

% <é bR ANY3

all.” Accordingly, the terms “none,” “one,” “more than one,

bR ANY3

more than one, but not
all” or “all” would all fall under the definition of “some.” The term “some em-
bodiments” may refer to no embodiments or to one embodiment or to several em-
bodiments or to all embodiments. Accordingly, the term “some embodiments” is
defined as meaning “no embodiment, or one embodiment, or more than one em-
bodiment, or all embodiments.”

[57] The terminology and structure employed herein is for describing, teaching and illu-
minating some embodiments and their specific features and elements and does not
limit, restrict or reduce the spirit and scope of the claims or their equivalents.

[58] More specifically, any terms used herein such as but not limited to “includes,”

Y e

“comprises,” “has,” “consists,” and grammatical variants thereof do NOT specify an
exact limitation or restriction and certainly do NOT exclude the possible addition of
one or more features or elements, unless otherwise stated, and furthermore must NOT
be taken to exclude the possible removal of one or more of the listed features and
elements, unless otherwise stated with the limiting language “MUST comprise” or
“NEEDS TO include.”

[59] Whether or not a certain feature or element was limited to being used only once,
either way it may still be referred to as “one or more features” or “one or more
elements” or “at least one feature” or “at least one element.” Furthermore, the use of
the terms “one or more” or “at least one” feature or element do NOT preclude there
being none of that feature or element, unless otherwise specified by limiting language
such as “there NEEDS to be one or more... ” or “one or more element is REQUIRED.”

[60] Unless otherwise defined, all terms, and especially any technical and/or scientific
terms, used herein may be taken to have the same meaning as commonly understood
by one having an ordinary skill in the art.

[61] Reference is made herein to some “embodiments.” It should be understood that an
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embodiment is an example of a possible implementation of any features and/or
elements presented in the attached claims. Some embodiments have been described for
the purpose of illuminating one or more of the potential ways in which the specific
features and/or elements of the attached claims fulfil the requirements of uniqueness,
utility and non-obviousness.

Use of the phrases and/or terms such as but not limited to “a first embodiment,” “a

Y e % <é Y e

further embodiment,” “an alternate embodiment,” “one embodiment,” “an em-

% <é Y e Y e

bodiment,” “multiple embodiments,” “some embodiments,” “other embodiments,”

“further embodiment”, “furthermore embodiment”, “additional embodiment” or
variants thereof do NOT necessarily refer to the same embodiments. Unless otherwise
specified, one or more particular features and/or elements described in connection with
one or more embodiments may be found in one embodiment, or may be found in more
than one embodiment, or may be found in all embodiments, or may be found in no em-
bodiments. Although one or more features and/or elements may be described herein in
the context of only a single embodiment, or alternatively in the context of more than
one embodiment, or further alternatively in the context of all embodiments, the
features and/or elements may instead be provided separately or in any appropriate
combination or not at all. Conversely, any features and/or elements described in the
context of separate embodiments may alternatively be realized as existing together in
the context of a single embodiment.

Any particular and all details set forth herein are used in the context of some em-
bodiments and therefore should NOT be necessarily taken as limiting factors to the
attached claims. The attached claims and their legal equivalents can be realized in the
context of embodiments other than the ones used as illustrative examples in the de-
scription below.

In accordance with various embodiments of the present disclosure, an electronic
device is provided to which a method of providing control command to connected
devices via an AR or a VR, is applicable. According to one aspect of the present
disclosure, the electronic device may be an AR device. According to another aspect of
the present disclosure, the electronic device may be a VR device. Further, the re-
spective VR device may be a standalone VR device, or may be an electronic device
enabled to operate in a respective VR mode, through a connection to another electronic
device, for example a head mounted device (HMD), as shown in FIG. 1. Similarly, the
respective AR device may be a standalone AR device, or may be an electronic device
enabled to operate in a respective AR mode, through a connection to another electronic
device.

In one example, the electronic device according to various embodiments of the

present disclosure may include at least one of a smartphone, a tablet personal computer
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(PC), a mobile phone, a video phone, an electronic book (e-book) reader, a desktop
PC, a laptop PC, a netbook computer, a personal digital assistant (PDA), a mobile
medical appliance, a camera, and a wearable device (e.g., an HMD such as electronic
glasses, electronic clothes, an electronic bracelet, an electronic necklace, an electronic
appcessory, electronic tattoos or a smart watch). However, these examples should not
be construed as limiting to the present disclosure and may include other devices and
appliances enabled with communication interfaces to implement the method of
providing control command to the connected devices, as disclosed in the present
disclosure.

FIGS. 2A and 2B are conceptual views illustrating a network environment 200 that
includes an electronic device in accordance with various embodiments of the present
disclosure, or that includes an electronic device to which a method of providing control
command to connected devices via an AR or VR is applicable. Referring to FIG. 2A,
an electronic device 201 may include at least one of a bus 202, a processor 203, a
memory 204, an input/output (I/0) interface 205, a display 206, and a communication
interface (a transceiver) 207, and a management module 208.

The bus 202 may include a circuit that connects the foregoing components and
allows communication (for example, control messages) between the foregoing
components.

The processor 203 may, for example, receive instructions from other components
(for example, the memory 204, the I/O interface 205, the display 206, or the commu-
nication interface 207), interpret the received instructions, and execute computation or
data processing according to the interpreted instructions. The processor 203 may
control one or more other components of the electronic device 201 and/or processes an
operation or data related to communication. The processor 203 may include one or
more of a central processing unit (CPU), an application processor (AP), and a commu-
nication processor (CP).

The memory 204 may, for example, store instructions or data that are received {rom,
or generated by, other components (for example, the 1/0 interface 205, the display 206,
the communication interface 207, or the management module 208). For example, the
memory 204 may include programming modules such as a kernel 209, a middleware
210, an application programming interface (API) 211, or an application 212. Each of
the foregoing programming modules may include software, firmware, hardware, or a
combination of at least two of software, firmware, and hardware.

The kernel 209 may control or manage system resources (for example, the bus 202,
the processor 203, or the memory 204) that are used in executing operations or
functions implemented in other programming modules such as the middleware 210, the

API 211, or the application 212. In addition, the kernel 209 may provide an interface
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for allowing the middleware 210, the API 211, or the application 212 to access and
control or manage individual components of the electronic device 201.

The middleware 210 may be a medium through which the kernel 209 may com-
municate with the API 211 or the application 212 to transmit and receive data. In
addition, the middleware 210 may perform control operations (for example, scheduling
or load balancing) in regard to work requests by one or more applications 212 by, for
example, assigning priorities for using system resources (the bus 202, the processor
203, or the memory 204) of the electronic device 201 to the one or more applications
212.

The API 211 is an interface that may control functions that the application 212
provides at the kernel 209 or the middleware 210. For example, the API 211 may
include at least one interface or function (for example, a command) for file control,
window control, video processing, or text control.

According to various embodiments, the application 212 may include a short message
service (SMS)/media messaging service (MMS) application, an email application, a
calendar application, an alarm application, a health care application (for example, an
application that measures the amount of exercise or a blood sugar level), or an en-
vironment information application (for example, an application that provides in-
formation about air pressure, humidity, or temperature). Alternatively or additionally,
the application 212 may be related to information exchange between the electronic
device 201 and an external electronic device (for example, an electronic device 213).
The information exchange-related application may be, for example, a notification relay
application for transmitting specific information to the external electronic device or a
device management application for managing the external electronic device.

For example, the notification relay application may include a function of transmitting
notification information generated from another application (for example, an SMS/
MMS application, an email application, a health care application, or an environment
information application) to the external electronic device (for example, the electronic
device 213). Alternatively or additionally, the notification relay application may
receive notification information from the external electronic device (for example, the
electronic device 213) and transmit the received notification information to a user. The
device management application may manage (for example, install, delete, or update) at
least a part of functions of the external electronic device (for example, the electronic
device 213) communicating with the electronic device 201 (for example, turn-on turn-
off of the external electronic device (or a part of its components) or control of the
brightness (or resolution) of the display), an application executed in the external
electronic device, or a service (for example, a call service or a message service)

provided by the external electronic device.
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According to various embodiments, the application 212 may include an application
designated according to a property (for example, the type of the electronic device) of
the external electronic device (for example, the electronic device 213). For example, if
the external electronic device is a digital audio player, the application 212 may include
an application related to music play. If the external electronic device is a mobile
medical device, the application 212 may include an application related to health care.
According to an embodiment, the application 212 may include at least one of an ap-
plication designated in the electronic device 201 or an application received from
another electronic device (for example, a server 214 or the electronic device 213). The
server 214 can be single server or may include a group of one or more servers.

Further, the application 212 may at least include one of an application specified to
the electronic device 201 and an application received from an external device (e.g., the
server 214 or the electronic device 213).

In accordance with an embodiment of the present disclosure, the application 212 may
include an application which enables the electronic device 201 to function in an AR
mode. In accordance with another embodiment of the present disclosure, the ap-
plication 212 may include an application which enables the electronic device 201 to
function in a VR mode. In accordance with yet another embodiment of the present
disclosure, the application 212 may include an application which enables the electronic
device 201 to select an option of functioning in an AR mode, or select another option
of functioning in a VR mode.

The I/O interface 205 may receive a command or data from a user through an 1/0
device (for example, a sensor, a keyboard, or a touch screen) and provide the command
as received, to the processor 203, the memory 204, the communication interface 207,
or the management module 208, for example, through the bus 202. For example, the 1/
O interface 205 may provide data of a user touch received through the touch screen to
the processor 203. By way of another example, the I/0 interface 205 may receive, for
example a command and/or data from a user, and transfer the received command and/
or data to the processor 203 and/or the memory 204 through the bus 202. In one such
example, the I/0 interface 205 may receive gesture position information and gesture
command information via an actuating means (i.e., indicator), when the electronic
device 201 functions in a respective AR mode or a respective VR mode. The gesture
position information and the gesture command information as received is transferred to
the processor 203 for further processing according to the teachings of the present
disclosure. The actuating means and the corresponding gesture position information
and the gesture command information shall be explained in detail in the foregoing de-
scription.

Further, the 1/0 interface 205 may, for example, output a command or data received
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from the processor 203, the memory 204, the communication interface 207, or the
management module 208 through the bus 202 to the I/O device (for example, a speaker
or a display). For example, the I/O interface 205 may output voice data processed by
the processor 203 to a user through the speaker. By way of another example, when the
electronic device 201 functions in an AR mode or a VR mode, the 1/O interface 205
may output a control command to be executed on a connected device, on applying the
teachings of the present disclosure as explained in detail in the foregoing description.

The display 206 may display a multimedia content including an image, a video and/
or data to a user. The display 206 may be configured to include, but not limited to, a
liquid crystal display (LCD), a light emitting diode (LED) display, an organic LED
(OLED) display, a plasma cell display, an electronic ink array display, an electronic
paper display, a flexible LCD, a flexible electro-chromic display, and a flexible electro
wetting display.

The communication interface 207 may provide communication between the
electronic device 201 and an external device (for example, the electronic device 213 or
the server 214). For example, the communication interface 207 may be connected to a
network 215 by wireless or wired communication and communicate with the external
device over the network 215. The wireless communication may be conducted in con-
formance to, for example, at least one of wireless fidelity (Wi-Fi), Bluetooth (BT),
near field communication (NFC), GPS, and cellular communication (for example, long
term evolution (LTE), LTE-Advanced (LTE-A), code division multiple access
(CDMA), Wideband CDMA (WCDMA), universal mobile telecommunication system
(UMTS), wireless broadband (WiBro), or global system for mobile communications
(GSM)). The wired communication may be conducted in conformance to, for example,
at least one of universal serial bus (USB), high definition multimedia interface
(HDMI), recommended standard 232 (RS-232), or plain old telephone service (POTS).

In accordance with various embodiments of the present disclosure, the electronic
device 201 may be connected to an external device (e.g., an electronic device 213 or a
server 214) through a network 215. According to an embodiment of the present
disclosure, the electronic device 201 may be connected to the external electronic
device 213 or 214 not through a network 215. Further, according to various em-
bodiments of the present disclosure, the external electronic device, i.e. the electronic
device 213 and the server 214, may perform some or all of the operations performed by
the electronic device 201. In one example, when the electronic device 201 performs
some functions or services automatically or by request, the electronic device 201 may
request the external electronic device, i.e., the electronic device 213 or the server 214
to perform at least some of the functions related to the functions or services, in addition

to or instead of performing the functions or services by itself. In this case, external
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electronic device, i.e., the electronic device 213 or the server 214, may carry out the
requested function or the additional function, and transfers the result to the electronic
device 201. The electronic device 201 may provide the requested functions or services
based on the received result as it is or after additionally processing the received result.
To this end, for example, cloud computing, distributed computing, or client-server
computing technology may be used.

In one embodiment, the external electronic device, e.g., the electronic device 213 or
the server 214 provides an AR, also referred to as “AR view” and “AR environment”
in the present disclosure, when the electronic device 201 is connected to the external
electronic device 213 or 214 through the network 215. In another embodiment, the
external electronic device, e.g., the electronic device 213 or the server 214 provides a
VR, also referred to “VR view” and “VR environment” in the present disclosure, when
the electronic device 201 is connected to the external electronic device 213 or 214
through the network 215. In some embodiments, the external electronic device may be
a wearable device such as head mounted display (HMD), to which the electronic
device 201 is detachably mounted. When the electronic device 201 detects connection
to the electronic device 213, the electronic device 201 may operate in a respective AR
mode, or in a respective VR mode. When connected, the electronic device 201 may
communicate with the external electronic device 213 through the communication
interface 207. The electronic device 201 may be also directly connected to the
electronic device 213 to communicate with the electronic device 213 without involving
a separate network.

According to an embodiment, the network 215 may be a communication network, for
example, at least one of a computer network, the Internet, an Internet of things (IoT),
and a telephone network. According to an embodiment, at least one of the application
212, the API 211, the middleware 210, the kernel 209, or the communication interface
207 may support a protocol (for example, a transport layer protocol, a data link layer
protocol, or a physical layer protocol) for communication between the electronic
device 201 and the external device 213.

In accordance with an embodiment of the present disclosure, the electronic device
201 may function as a standalone AR device or a standalone VR device, without
connection to an external electronic device, for example the external electronic device
213.

In accordance with an embodiment, a management module 208 may be present on
the electronic device 201 to perform the method of providing control commands to the
connected devices when the electronic device 201 functions in a respective AR mode,
or arespective VR mode, in accordance with the teachings of the present disclosure.

The management module 208 may include the processor 203 and the memory 204 for
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storing information required by the processor 203. The various embodiments of the
management module 208 shall be explained in detail with reference to FIG. 4B and
FIG. 5B, later in the detailed description.

Referring to FIG. 2B, an electronic device 201 is shown in a network environment
200 where the electronic device 201 is communicatively coupled to one or more
connected devices (CD) 216-1, 216-2, ... 216-N (hereinafter referred to connected
device 216 for denoting a single connected device and connected devices 216 for
denoting plurality of connected devices) operating in a real world environment 217
(represented by dashed square). The connected devices 216 typically are embedded
with electronics, software, sensors, actuators, and network connectivity that enable
these connected devices 216 to perform designated tasks and to collect and exchange
data over the network 215.

Such connected devices 216 include, but not limited to, sensors, smart devices,
wearable devices, smart phones, computers including various types of software, in-
dustrial equipment and machinery, etc. Examples of the sensors include, but not
limited to, proximity sensors and infrared sensors. Examples of the smart devices
include, but not limited to, home automation devices such as smart television (TV),
smart music system, smart speakers, smart sprinklers, smart vacuum cleaner, smart
oven, and smart lighting system. Examples of the wearable devices include, but not
limited to, smart watches, GPS trackers, and headphones. Example of industrial
equipment and machinery include industrial tools, heavy machines, parts of heavy
machines, etc. Example of computers-based software may include simulation and
training tools. Examples of the real world environment 217 include, but not limited to,
home, various rooms in home, vehicle, office, theatre, museum, factories, training site,
simulated environment, etc.

Further, each of the connected devices 216 can be communicatively connected with
other connected devices 216 in the real world environment 217. For example, a smart
door can be further communicatively connected with a smart lock, a smart key set, a
corridor light, and a smart phone. In addition, a master connected device (not shown in
FIG. 2B) can be communicatively connected with rest of the connected devices 216.
The master connected device controls the rest of the connected devices 216. In one im-
plementation, the master connected device can itself be the connected device 216. In
the above example, the smart phone can be master connected device for the smart door,
the smart lock, the smart key set, and the corridor light. In another implementation, the
master connected device can be different device. Further, in one implementation, the
master connected device and the associated connected devices 216 may have similar
appearances in the AR, or in the VR. For example, example, a ceiling light can be a

master connected device for one or more ceiling lights. In another implementation, the
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master connected device and the associated connected devices 216 may not have
similar appearances in the AR, or in the VR.

The connected device 216 present in the real world environment 217 may comprise
of at least one actuator (not shown in FIG. 2B), to receive user-inputs and translate the
received user-inputs to related control commands to operate the respective connected
devices 216. In one implementation, at least some of the connected devices 216 may
comprise of similar actuators. The similar actuators may include similar functionalities
and may also appear visually similar. In one example, the actuator may include touch/
press buttons, control panels such as slider controls, touch panels including several
keys/buttons, levers and/or gears, knobs etc. for setting the respective connected device
216 in a desired operation mode. In another example, the actuator may include a user-
interface, for example, a graphical user-interface such as an icon or any other software-
specific interface, comprising one or more objects that translate to an operating in-
struction for the respective connected device 216, on receiving user-selection.

According to various embodiments of the present disclosure, the electronic device
201 enables viewing and providing control commands over the network 215 to the
connected devices 216 through an AR or a VR. To this end, the management module
208 (referring to FIG. 2A) present on the electronic device 201 may perform one or
more operations on the electronic device 201 when in a respective AR mode, or a re-
spective VR mode. For example, the management module 208 may perform an
operation for displaying multimedia contents corresponding to the connected devices
216 on the display 206 (referring to FIG. 2A). The multimedia contents may be
displayed at a user-specified location in the respective AR/VR. Further, the
management module 208 may also perform an operation for enabling communication
with the connected devices 216 present in the real world environment 217 via in-
teraction with the respective multimedia contents as displayed on the display 206. By
way of an example, the interaction can be in the form of gestures performed by a user.
The gestures may be performed using finger(s), or hands of the user, that are also
defined as actuating mean(s) in the present disclosure.

In order to enable interaction with the multimedia contents, the management module
208 may also perform an operation for displaying an updated multimedia content on
the display 206. The updated multimedia content includes a graphical representation of
the actuating mean(s) in an operational relationship with a graphical representation of
at least one actuator (also referred to as at least one virtual actuator or at least one icon
in this disclosure) corresponding to the connected device 216. The graphical repre-
sentation of the actuating means as an indicator may be rendered in the respective AR/
VR based on gesture position information received on the electronic device 201.

Further, the position and/or orientation of the graphical representation of the actuating
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means may be fixed or moved with respect to the graphical representation of the
actuator, based on additional gesture-inputs received in relation to the graphical repre-
sentation of the actuating means. The management module 208, may accordingly
perform an operation for recognizing the corresponding gesture for displaying an
updated multimedia content and the corresponding gesture(s) for fixing or positioning
the graphical representation of the actuating means in the respective AR/VR.

The management module 208 may further perform, for example, an operation for
providing control commands to the connected device 216 based on a gesture command
information received on the electronic device 201, in relation to the actuator of the
connected device. “Gesture command” as used herein refers to gestures performed by a
user in order to provide a command to the actuator of the connected device 216. The
management module 208 may accordingly perform an operation for recognizing the
corresponding gesture commands performed by the user in respective AR/VR in
relation to the virtual actuator or icon. Further, the management module 208 may use
the gesture command information for generating the control command(s) to be
transmitted to the respective connected device 216.

In accordance with an embodiment of the present disclosure, the multimedia content
corresponding to the connected devices 216 may include some or all of the func-
tionalities of the respective connected devices 216.

In accordance with an embodiment of the present disclosure, the multimedia content
corresponding to the connected device 216 may be a virtual replica of the connected
device 216, and/or a pre-recorded replica of the connected device 216. The virtual
replica and/or the pre-recorded replica may include, for example, a 360 degree image
of the connected device 216, a 360 degree video of the connected device 216, a
3D-model of the connected device 216, a 360 degree panorama image of the connected
device 216, a virtual reality based video of the connected device 216, a virtual reality
based image of the connected device 216, a real world image of the connected device
216, a 2D image of the connected device 216, a 360 degree image, a 360 degree video
with depth-of-field functionality, etc. Further, the multimedia contents may be
configured to include audio information, textual information and other multimedia
alike features. Further, the display of the multimedia contents may be generated and
managed by the management module 208, in accordance with the various teachings of
the present disclosure.

By way of an example, the electronic device 201 may receive a gesture in relation to
placing the multimedia content at any user-specified or desired location in the re-
spective AR/VR. By way of another example, the electronic device 201 may receive a
gesture in relation to viewing moving and/or rotating the multimedia content and/or re-

sizing the multimedia content to get different views, in the respective AR/VR etc. By
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way of another example, the electronic device 201 may receive a gesture in relation to
re-allocating a multimedia content of a first connected device 216-1 to a second
connected device 216-2. Thus, if the user may desire he may re-allocate the similar
appearing virtual replicas or virtual replicas with similar functionalities in the re-
spective AR/VR. Accordingly, an aspect of the present disclosure is to receive a
request for re-allocating a multimedia content of a first connected device 216-1 to a
second connected device 216-2, in the respective AR/VR, and based on the received
request re-allocate the multimedia content of the first connected device 216-1 to the
second connected device 216-2. The re-allocation may be at least based on a condition
when the first connected device 216-1 and the second connected device 216 may
include at least one of: (a) a substantially similar virtual replica; (b) a substantially
similar pre-recorded replica; (c) at least one substantially similar functionality, (d) at
least one substantially similar actuator. The respective gestures as disclosed herein may
be recognised and analysed by the management module 208 to perform the resultant
action on the multimedia content in the respective AR/VR.

According to some embodiments of the present disclosure, the updated multimedia
content including the graphical representation of the actuator(s), may include some or
all of the functionalities of the corresponding actuator of the connected device 216,
present in the real world environment 217. The graphical representation of the
actuator(s), i.e., the virtual actuator(s) or icon(s) may or may not visually correspond to
the actuator(s) of the connected device 216, present in the real world environment 217.
However, the functionalities of the graphical representation of the actuator(s) may at
least partially overlap with the functionalities of the corresponding actuator of the
connected device 216, present in the real world environment 217. In one example, the
graphical representation of the actuator(s) may be an imaginary representation which
may bear no direct relationship with the actuator present on the connected device 216
present in the real world environment 217. “Imaginary representation” used herein
includes a virtual actuator that may bear no visual similarity to the actual actuator of
the corresponding connected device 216 present in the real world environment 217.
However, the imaginary representation and the actual actuator may include at least
similar functionalities with respect to the connected device 216. By way of one
example, a washing machine is a connected device 216 present in a real world en-
vironment 217, home. The washing machine in the real world environment 217 has a
rotary knob as an actuator to set the washing machine in various operation modes.
However, the corresponding virtual actuator present in the respective AR/VR may be
in the form of a graphical menu-based list including graphical objects that may
translate to commands for the connected object 216, on receiving user-selection. Here,

the graphical-menu based list is an imaginary representation having no direct rela-
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tionship with the rotary knob.

In accordance with an embodiment of the present disclosure, the electronic device
201 may display on the display 206 (referring to FIG. 2A), a list of available graphical
representations of the actuator(s) corresponding to a connected device 216, wherein the
graphical representation of the actuator(s) may receive a user-selection to be displayed
in the updated multimedia content corresponding to the connected device 216. In this
regard the electronic device 201 may include, or may be coupled to an external virtual
actuator database (not shown). The virtual actuator database may include the list of
available graphical representations of the actuator(s). The electronic device 201 may
retrieve the said list from the virtual actuator database and present the said list on the
display 206 to the user to enable the user to make a choice. Based on his preference,
the user may select the graphical representation of the actuator(s) to be displayed in the
updated multimedia content, irrespective of the actual actuator of the connected device
216 present in the real world environment 217.

The list of available graphical representations of the actuator(s) may include at least
one of a pre-recorded replica of an actuator present on the connected device 216, a sub-
stantially similar virtual replica of the actuator present in the connected device 216,
and an imaginary representation having no direct relationship with the actuator present
on the connected device 216. In the above example of a washing machine being
present as the connected device 216 in the real world environment 217, the list of
available graphical representations of the actuator(s) may include, for example, a
graphical representation of a rotary knob, a graphical representation of a sliding-panel
and a graphical menu-based list. Based on the user’s preference, the updated
multimedia content in the AR/VR may include the graphical representation of the
rotary knob as present on the connected device 216 in the real world environment 217,
or may include a graphical representation of the sliding panel even though the
graphical representation of the sliding panel has no direct relationship with the knob.

In accordance with an embodiment of the present disclosure, the actuating means as
disclosed in the present disclosure is used by a user of the electronic device 201 to
perform gestures in order to interact with the multimedia contents as displayed in the
respective AR/VR. The electronic device 201 and the management modules 208 may
include one or more modules to capture and analyse the gestures performed using the
actuating means in the AR/VR space and accordingly perform an action associated
with the gestures as performed. These modules shall be described in greater detail in
the foregoing description. According to an aspect of the present disclosure, the
electronic device 201 obtains gesture position information associated with the
actuating means in the respective AR/VR space when performing the corresponding

gesture. Based on the gesture position information, an updated multimedia content is
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displayed. Further, the graphical representation of the actuating means as rendered in
the updated multimedia content is displayed at a location derivable from the gesture
position information. In case of an additional content to be overlaid on the multimedia
content, the additional content may also be displayed at a location derivable from the
gesture position information.

In accordance with an embodiment of the present disclosure, the graphical repre-
sentation of the actuating means may be displayed in an operational relationship with
the graphical representation of an actuator of a connected device 216, within the
updated multimedia content corresponding to the connected device 216. In accordance
with another embodiment, the graphical representation of the actuating means may also
be displayed along with the display of the multimedia contents of one or more
connected device 216 in the respective AR/VR. In such case, the graphical repre-
sentation may be rendered initially at any pre-determined location or at a previously
fixed location, in the respective AR/VR.

In accordance with an embodiment, the actuating means may include an indicator
such as at least one of a body part and a tool. The actuating means may include, for
example, a pointing device, bare hands, palm(s), or finger(s) of the user of the
electronic device 201, eye-gaze of the user of the electronic device 201, a marker worn
on a finger or hand of the user of the electronic device 201, gloves, etc. which may be
used by the user to interact with the multimedia contents and the updated multimedia
content in the respective AR/VR. The graphical representation as rendered may include
a virtual pointing device or object, virtual hands, virtual palm(s), or virtual finger(s), a
virtual line-of sight, a virtual marker respectively. The graphical representations of the
actuating means may be selected from any of the available graphical representations of
the actuating means. In some case, the graphical representation of the actuating means
may form a part of a virtual avatar of the user in the respective AR/VR. By way of one
example, when a user may use his hands to perform gestures in the AR/VR, the
graphical representation of the hands, also referred to as “virtual hands™ are rendered
on the display of the electronic device 201. In accordance with one embodiment of the
present disclosure, the updated multimedia content may include an additional content
overlaid on the multimedia content corresponding to a connected device as displayed
in arespective AR or VR. By way of an example, the additional content may include,
for example, a pointer, an icon, a shadow etc. that is overlaid on the multimedia
content.

Further, in accordance with an embodiment of the present disclosure the graphical
representation of the actuating means may visually imitate the gestures which are as
performed by the user. Accordingly, when the user provides any gesture-input in the

respective AR/VR, the virtual hands as displayed may visually imitate the gesture-
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input. By way of one example, when the user may perform a pointing gesture in a
particular direction, the virtual finger may mimic the gesture and may point in the
same direction. By way of another example, when the user may fix his eye-gaze in a
particular direction, where his eye-gaze is the actuating means, the virtual line of sight
may also be formed towards the same direction.

In accordance with an embodiment of the present disclosure, the electronic device
201 may receive a gesture-input in relation to the graphical representation of the
actuating means. The management module 208 may accordingly perform an action in
relation to the graphical representation of the actuating means, based on the received
gesture-input. Accordingly, the user may provide a gesture-input to move and fix a
position and/or orientation of the graphical representation of the actuating means with
respect to the graphical representation of an actuator of a connected device 216. Thus,
the graphical representation of an actuating means may be brought closer, or to at least
partially overlap the graphical representation of the actuator (for example, an icon such
as a button, a knob etc.), before provide a gesture command in relation to that actuator.

According to an aspect of the present disclosure, based on the position of graphical
representation of the actuating means in the respective AR/VR, one or more actions
may be processed to be performed by the management module 208. Therefore, when
the position of the graphical representation of the actuating means is detected to be in
relation to the position of a virtual actuator, then only the gesture commands in relation
to that virtual actuator may be processed so as to generate a control command for the
corresponding connected device 216. According to one aspect of the present
disclosure, one of the conditions to process a gesture command in relation to an
actuator may include at least a partial match between the coordinates of the graphical
representation of the actuating means and the coordinates of the graphical repre-
sentation of the corresponding virtual actuator, in the respective AR/VR.

By way of one example, if a user wants to operate a virtual actuator (for example, an
icon such as a virtual button or any virtual touch-panel) using a press gesture, the user
may first point in a direction of that virtual actuator so as to fix the graphical repre-
sentation of the actuating means (for example, an indicator such as a virtual pointing
finger) at the position of the virtual actuator. The gestures, i.e., the “point gesture” and
“press gesture” maybe recognized and processed by the management module 208 to
perform the actions as disclosed herein.

By way of another example, if a user wants to have a better view of a virtual actuator
included in a multimedia content, he may have to perform a zoom-in gesture by
spreading out his thumb and index finger. Before that, the user may have to position
the graphical representation of the actuating means (for example, indicators such as

virtual hands) on the virtual actuator displayed within the updated multimedia content.
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Only when the coordinates of the virtual hand and the coordinates of the virtual
actuator may match, the corresponding zoom-in gesture in relation to the virtual
actuator may be processed. The gestures, i.e., the “zoom-in gesture” and “place
gesture” maybe recognized and processed by the management module 208 to perform
the actions as disclosed herein.

In accordance with an embodiment of the present disclosure, the multimedia content
and a respective updated multimedia content corresponding to a connected device 216,
may be displayed in an AR, also referred to as “AR environment”, and “AR view”, in
the present disclosure. In one example, the AR may be a real environment surrounding
the electronic device 201 augmented with the multimedia content and/or the respective
updated multimedia content. In another example, the AR view is a live-feed of an en-
vironment that may not be a surrounding environment of the electronic device 201.
The live-feed of the environment includes a real world environment 217 viewable in
real-time. In one such example, the live-feed may also be from more than one real
world environment 217. For example, the AR view may include a live-feed of a
drawing room and a live-feed of a kitchen from a home environment.

In accordance with another embodiment of the present disclosure, the multimedia
content and a respective updated multimedia content corresponding to a connected
device 216, may be displayed in a VR view. The VR view may include a computer-
generated image of a real world environment 217 and may also be referred to as a
“virtually created environment”. In accordance with yet another embodiment of the
present disclosure, the multimedia content and a respective updated multimedia
content corresponding to a connected device 216 is displayed in a pre-recorded digital
view, also referred to as “pre-recorded environment” in this disclosure. By way of an
example, a pre-recorded environment can resemble the user’s real world environment
217 such as office, home environment, medical facility, educational institution,
factory, industrial site, a simulated environment or an imaginary world. By way of
another example, the pre-recorded view may include two or more physically separated
real world environments 217.

In accordance with an embodiment of the present disclosure, the updated multimedia
content corresponding to a connected device 216 may be displayed in an AR view or a
VR view by overlaying the updated multimedia content over the corresponding
multimedia content of the connected device 216, as displayed in the respective AR
view or the respective VR view. By way of an example, the updated multimedia
content as overlaid over the displayed multimedia content may include an additional
content which may include for example, a pointer, an icon, graphical representation of
the actuating means, a shadow etc.

In accordance with another embodiment, the updated multimedia content corre-
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sponding to a connected device 216 may be displayed in an AR view or a VR view by
changing or replacing the previously displayed view (AR/VR) or changing or replacing
the corresponding multimedia content in the previously displayed view (AR/VR). By
way of one example, the live-feed of a real environment 217 including a multimedia
content of a washing machine may change into another live-feed environment
including an updated multimedia content of the washing machine, where the updated
multimedia content may include a zoomed-in portion of the graphical representation(s)
of the actuator(s) of the washing machine, and at least one additional content (for
example, a pointer, an icon, a shadow etc.) or a graphical representation of an actuating
means, in an operational relationship with one of the virtual actuator(s) of the washing
machine. In another example, where the multimedia content includes a video file or a
3-D image file of the connected device 216, the corresponding updated multimedia
content may be displayed by changing or replacing the previously displayed video file
or the 3-D image file of the connected device 216 with a new video file or a new 3-D
image file of the connected device 216.

Further, according to an embodiment of the present disclosure, the connected devices
216 regularly transmit their status information to network 215. The connected devices
216 may also update their status based on instructions received from the electronic
device 201 functioning in a respective AR mode, or a VR mode, over the network 215.
Such status information may be associated with operating parameters of the connected
device 216 which may include, for example, a power status, energy usage, a device
mode and a condition of the device and other such related information. The device
mode may include a mode of operation, and network connection. By way of an
example, a connected device 216 includes an air-conditioner, wherein the air-

conditioner provides real-time status information of the following operating pa-

rameters:
[Table 1]
Operating Parameters Status Information
Power Button ON or OFF
Temperature Current Temperature Setting
Mode Dry/Cool/Auto
Power Saver ON or OFF
Timer Set/Unset

Further, the electronic device 201 is coupled to a status database 218 that stores the
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status information as received from the connected devices 216. In an example, the
status database 218 may be external to the electronic device 201, as illustrated in FIG.
2B. In one option, the electronic device 201 may access the status database 218
directly. In another option, the electronic device 201 may access the status database
218 over the network 215. In another example (not shown in FIG. 2B), the status
database 218 may be internal to the electronic device 201. The status information may
be stored, for example, in a tabular form illustrated in below Table 2.

[Table 2]

Account 1D Unique Device ID Device Status/Status

Information

In the Table 2, the Account ID is a user-identification data registered for a user of the
electronic device 201. By way of an example, when a user registers first time to use the
AR/VR capabilities of the electronic device 201 to control one or more connected
objects 216, an Account ID is created to uniquely identify the user. Further, the Unique
Device ID is a connected device identification data registered for each connected
device 216, which the user wishes to operate using the electronic device 201, in a re-
spective AR mode, or a VR mode. One Account ID may have multiple connected
devices 216 linked to it via their Unique Device IDs. By way of an example, the
multiple connected devices 216 linked to one Account ID, may be used together to
augment the reality of a particular user. Further, the Unique Device ID may be include
as an information in each packet transmitted or received at the electronic device 201
over the network 215, to uniquely identify the respective connected device 216. Such
packets may be transmitted while updating the status of the connected device 216 or
when receiving a status update from the connected device 216.

In one implementation, the electronic device 201 obtains the status information from
an intermediary device 219 communicatively coupled with the connected devices 216.
The intermediary device 219 can be any device having transmitting and receiving ca-
pabilities and is connected with the connected devices 216 and the electronic device
201. As such, the intermediary device 219 enables transmission of data by the
connected device(s) 216 over the network 215 when the connected devices 216 are not
able to connect with the network 215 directly. The intermediary device 219 can
support various communication technologies such as Bluetooth, Zigbee, Z-Wave,
6LowPAN, Thread, Wi-Fi, Mobile Cellular, NFC, Sigfox, Neul, LoORaWAN, Satellite,
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Ethernet, and HART. Example of the intermediary device 219 is an Internet gateway.

Further, in one implementation, the intermediary device 219 can provide the status
information in real time when requested by electronic device 201. In one imple-
mentation, the intermediary device 219 can provide the status information by peri-
odically polling the transmitting devices 216. In such implementation, the intermediary
device 219 can provide the status information when a value of said at least one device
parameter changes. In such implementation, the intermediary device 219 can also
provide the status information when a value of said at least one device parameter
exceeds a predetermined threshold level. In one example, the intermediary device 219
can obtain information from the connected device 216. In another example, the in-
termediary device 219 can obtain information from a second connected device 216-2
connected with a first connected device 216-1 to obtain the information of the first
connected device 216-1 and/or the second connected device 216-2.

In accordance with an embodiment of the present disclosure, the management
module 208 enables the multimedia contents as displayed to depict a current status of
the respective connected devices 216. Further, the management module 208 enables
receiving as well as updating the status of the connected device 216 in real-time, and
accordingly updates the display of the multimedia contents to depict an updated status
of the connected devices 216.

By way of an example, the electronic device 201 sends a request for updated status
information over the network 215 to a connected device 216. The request includes the
Unique Device ID of that connected device 216. In response, the connected device 216
sends a status packet, for example, as illustrated in the following Table 3 ‘status
packet’, over the network 215 to the electronic device 216 for updating the real-time

status information of the respective connected device 216.
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STATUS PACKET
PARAMETER NAME CURRENT STATUS
Account ID

[122]

[123]

[124]

Unique Device ID

Date & Time Stamp

Custom Parameter 1

Custom Parameter 2

Custom Parameter 3

Custom Parameter N

In the above illustrated Table 3, the ‘Parameter Name’ represents various information
as available in the status packet transmitted over the network 215, and ‘Current Status’
represents the associated values for these information. ‘Custom Parameter’ represents
one or more operation parameters of the respective connected device 216, as explained
above. Further, on receiving the updated status packet from the connected device 216,
the management module 208 present on the electronic device 201 updates the display
of the multimedia content to depict an updated status of the connected device 216.

By way of another example, when the electronic device 201 provides control
command to the connected device 216, over the network 215, the connected device
216 may update its status in response to the received control command. For example, a
multimedia content corresponding to a connected device 216 currently displays
‘POWER ON’ status information. If a control command to turn-off the power of the
connected device 216 is received by the electronic device 201, the relevant control
command is sent to the connected device 216. Accordingly, the connected device 216
updates its power status. On receiving the updating acknowledgement from the
connected device 216 on the electronic device 201, the current status as depicted in the
multimedia content is updated to display ‘POWER OFF’ status information.

In accordance with various embodiments of the present disclosure, multimedia
contents corresponding to the respective connected devices 216 may be placed in the

respective AR/VR based on one or more location parameters detected from the sur-
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rounding AR/VR view of the electronic device 201. In one example, the electronic
device 201 may include a GPS (Global Positioning System) unit (not shown in FIG.
2B) or other instruments that may provide the current location details of the electronic
device 201. Accordingly, the multimedia contents that are to be placed in the vicinity
of the electronic device 201 may be identified. Further, the electronic device 201 may
also rely on a positioning system (not shown in FIG. 2B) for exact placement of the
identified multimedia contents in the respective AR/VR. The positioning system may
utilize a specific positioning technique for the respective AR/VR which enables
identifies exact placement location for a particular multimedia content of a corre-
sponding connected device 216. Examples of positioning techniques may include for
example, vision based techniques, which may further include use of markers or marker
less tracking or marker less 3D tracking, image processing techniques, triangulation
techniques, view analysis etc. The positioning systems shall be discussed in detail with
respect to a specific AR device and VR device with reference to FIGS. 4 and 5.

By way of an example, the multimedia contents are placed in an AR based on pa-
rameters including, but not limited to, a marker-based identified region, at least one of
location coordinates of the physical objects present in a real scene viewed in the AR,
prominent features of the physical objects present in the surrounding view of the
electronic device 201, features extracted from a 360 degree view of the surrounding
view of the device 201, orientation and direction of the electronic device 201,etc. In
another example, the multimedia contents are placed in a VR based on parameters
including, but not limited to, location coordinates in a 3D coordinate system, or a
world coordinate system or any other known coordinate system, being applied on the
VR, and a 360 degree view of the VR.

According to an embodiment of the present disclosure, a placement command for
placing a multimedia content in the respective AR/VR is provided to the electronic
device 201 via a respective AR/VR enabled input unit which may include, for
example, the actuating means as disclosed above. By way of an example, the
placement command may be provided using a pointing gesture via the AR/VR enabled
input unit for placing the multimedia content corresponding to a respective connected
device 216 at a desired location in the respective AR/VR. Once the placement
command for placing a multimedia content corresponding to a connected device 216 is
detected, positioning information associated with the placement command is detected.
The multimedia content is placed or displayed at a position in the AR/VR based on the
detected position information. In the above example, where the placement command is
by way of pointing gesture, the respective gesture position information of the pointing
gesture in the AR/VR may be identified. Based on the gesture position information, a

location for placing the multimedia content in the AR/VR may be identified. Ac-
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cordingly, the multimedia content may be placed at the identified location in the re-
spective AR/VR.

Further, after placing the multimedia content, the various location parameters, as
explained above, are detected from the environment (AR/VR) that includes at least the
placed multimedia content. The parameters thus detected may be mapped to in-
formation pertaining to the corresponding multimedia content, which are then stored as
placement information for that multimedia content, in a placement database 220 as
shown in FIG. 2B. In accordance with an embodiment of the present information, the
electronic device 201 is coupled to the placement database 220, and places the
multimedia contents in the respective AR/VR in accordance with the placement in-
formation as stored in the placement database 220.

In one option, the electronic device 201 may access the placement database 220
directly. In another option, the electronic device 201 may access the placement
database 220 over the network 215. In another example (not shown in FIG. 2B), the
placement database 220 may be internal to the electronic device 201. The placement
information may be stored, for example, in a tabular form, as illustrated in below Table
4.

[Table 4]

Account ID Unique Device ID | Parameters detected from | Position/Orientation

360 degree view of the device 201

The Table 4 as shown above includes an Account ID indicative of a registered user of
the electronic device 201, corresponding unique Device IDs, each indicative of a
connected device 216, and a corresponding placement information for each of the
connected device 216. The corresponding placement information in the above Table 4
is in the form of parameters as detected from the 360 degree view of the AR/VR after
placing the multimedia content in the respective AR/VR. These parameters may be
detected by the type of positioning system in-use, as discussed above.

In the above example, when a placement command for placing a multimedia content
in a respective AR/VR view is detected by the electronic device 201, the parameters
from the respective AR/VR view may be detected which are suitably mapped with in-
formation pertaining to a multimedia content, the information may include, for
example, the Unique Device ID of the connected device 216. The parameters thus

mapped to the multimedia content are stored in the Table 4 for subsequently placing
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that multimedia content in the respective AR/VR

Further, Table 4 may also include position and/or an orientation of the electronic
device 201 while viewing the AR/VR, after placing the multimedia content of the
connected device 216 in the respective AR/VR. As explained above, a GPS unit or any
other instrument such as external or internal gyros present in the electronic device 201
may be used to determine the position/location and orientation of the electronic device
201. Accordingly, the position and/or orientation of the electronic device 201 are also
stored in the placement database 220 for the multimedia contents. Accordingly, the
multimedia contents of the connected devices 216 which are to be placed in the
vicinity of the electronic device 201 in the respective AR/VR are identified based on
the stored position and/or orientation information.

For example, when a current position of the electronic device 201 is detected to
closely match the stored position information in the placement database 220, the
multimedia content to which the position information is mapped to, is identified to be
placed in the vicinity of the electronic device 201. Further, after a multimedia content
is identified to be in a vicinity of the electronic device 201, the other location
parameter as stored in Table 4, are utilized to place the multimedia contents in an exact
desired location in the respective AR/VR.

FIG. 3 illustrates an electronic device 300 in accordance with various embodiments
of the present disclosure. The electronic device 300 may form, for example, the whole
or part of the electronic device 201 as shown in FIGS. 2A and 2B. Referring to FIG. 3,
the electronic device 300 may include at least one application processor (AP) 310, a
communication module 320, a subscriber identification module (SIM) card 324, a
memory 330, a sensor module 340, an input unit 350, a display 360, an interface 370,
an audio module 380, a camera module 391, a power management module 395, a
battery 396, an indicator 397, and a motor 398.

The AP 310 may be same as the processor 203 as shown in FIG. 2A. The AP 310
may drive an operating system or applications, control a plurality of hardware or
software components connected thereto, and also perform processing and operation for
various data including multimedia data. According to an embodiment, the AP 310 may
further include a graphic processing unit (GPU) (not shown).

The communication module 320 may be the communication interface 207 as shown
in FIG. 2A. The communication module 320 may perform a data communication with
any other electronic device (e.g., the electronic device 213 or the server 214) connected
to the electronic device 300 (e.g., the electronic device 201) through the network.
According to an embodiment, the communication module 320 may include therein a
cellular module 321, a Wi-Fi module 323, a BT module 325, a GPS module 327, an
NFC module 328, and a radio frequency (RF) module 329.
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The cellular module 321 may offer a voice call, a video call, a message service, an
internet service, or the like through a communication network (e.g., LTE, LTE-A,
CDMA, WCDMA, UMTS, WiBro, or GSM, etc.). Additionally, the cellular module
321 may perform identification and authentication of the electronic device in the com-
munication network, using the SIM card 324. According to an embodiment, the
cellular module 321 may perform at least part of functions the AP 310 can provide. For
example, the cellular module 321 may perform at least part of a multimedia control
function.

According to an embodiment, the cellular module 321 may include a communication
processor (CP). Additionally, the cellular module 321 may be formed of SoC, for
example. Although some elements such as the cellular module 321 (e.g., the CP), the
memory 330, or the power management module 395 are shown as separate elements
being different from the AP 310 in FIG. 3, the AP 310 may be formed to have at least
part (e.g., the cellular module 321) of the above elements in an embodiment.

According to an embodiment, the AP 310 or the cellular module 321 (e.g., the CP)
may load commands or data, received from a non-volatile memory connected thereto
or from at least one of the other elements, into a volatile memory to process them. Ad-
ditionally, the AP 310 or the cellular module 321 may store data, received from or
created at one or more of the other elements, in the non-volatile memory.

Each of the Wi-Fi module 323, the BT module 325, the GPS module 327 and the
NFC module 328 may include a processor for processing data transmitted or received
there through. Although FIG. 3 shows the cellular module 321, the Wi-Fi module 323,
the BT module 325, the GPS module 327 and the NFC module 328 as different blocks,
at least part of them may be contained in a single integrated circuit (IC) chip or a single
IC package in an embodiment. For example, at least part (e.g., the CP corresponding to
the cellular module 321 and a Wi-Fi processor corresponding to the Wi-Fi module
323) of respective processors corresponding to the cellular module 321, the Wi-Fi
module 323, the BT module 325, the GPS module 327 and the NFC module 328 may
be formed as a single SoC.

The RF module 329 may transmit and receive data, e.g., RF signals or any other
electric signals. Although not shown, the RF module 329 may include a transceiver, a
power amp module (PAM), a frequency filter, a low noise amplifier (LNA), or the like.
Also, the RF module 329 may include any component, e.g., a wire or a conductor, for
transmission of electromagnetic waves in a free air space. Although FIG. 3 shows that
the cellular module 321, the Wi-Fi module 323, the BT module 325, the GPS module
327 and the NFC module 328 share the RF module 329, at least one of them may
perform transmission and reception of RF signals through a separate RF module in an

embodiment.
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The SIM card 324 may be a specific card formed of SIM and may be inserted into a
respective slot (not shown) formed at a certain place of the electronic device 300. The
SIM card 324 N may contain therein an integrated circuit card identifier (ICCID) or an
international mobile subscriber identity (IMSI).

The memory 330 (e.g., the memory 204) may include an internal memory 332 and an
external memory 334. The internal memory 332 may include, for example, at least one
of a volatile memory (e.g., dynamic RAM (DRAM), static RAM (SRAM), syn-
chronous DRAM (SDRAM), etc.) or a non-volatile memory (e.g., one time pro-
grammable ROM (OTPROM), programmable ROM (PROM), erasable and pro-
grammable ROM (EPROM), electrically erasable and programmable ROM
(EEPROM), mask ROM, flash ROM, NAND flash memory, NOR flash memory, etc.).

According to an embodiment, the internal memory 332 may have the form of a solid
state drive (SSD). The external memory 334 may include a flash drive, e.g., compact
flash (CF), secure digital (SD), micro secure digital (Micro-SD), Mini secure digital
(Mini-SD), extreme digital (xD), memory stick, or the like. The external memory 334
may be functionally connected to the electronic device 300 through various interfaces.
According to an embodiment, the electronic device 300may further include a storage
device or medium such as a hard drive.

The sensor module 340 may measure physical quantity or sense an operating status
of the electronic device 300, and then convert measured or sensed information into
electric signals. The sensor module 340 may include, for example, at least one of a
gesture sensor 340A, a gyro sensor 340B, an atmospheric sensor 340C, a magnetic
sensor 340D, an acceleration sensor 340E, a grip sensor 340F, a proximity sensor
340G, a color sensor 340H (e.g., red, green, blue (RGB) sensor), a biometric sensor
340I, a temperature-humidity sensor 340J, an illumination sensor 340K, and a ul-
traviolet (UV) sensor 340M. Additionally or alternatively, the sensor module 340 may
include, e.g., an E-nose sensor (not shown), an electromyography (EMG) sensor (not
shown), an electroencephalogram (EEG) sensor (not shown), an electrocardiogram
(ECQG) sensor (not shown), an infrared (IR) sensor (not shown), an iris scan sensor (not
shown), or a finger scan sensor (not shown). Also, the sensor module 340 may include
a control circuit for controlling one or more sensors equipped therein.

The input unit 350 may include a touch panel 352, a digital pen sensor 354, a key
356, or an ultrasonic input unit 358. The touch panel 352 may recognize a touch input
in a manner of capacitive type, resistive type, infrared type, or ultrasonic type. Also,
the touch panel 352 may further include a control circuit. In an embodiment including
a capacitive type, a physical contact or proximity may be recognized. The touch panel
352 may further include a tactile layer. In this example, the touch panel 352 may offer

a tactile feedback to a user.
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The digital pen sensor 354 may be formed in the same or similar manner as receiving
a touch input or by using a separate recognition sheet. The key 356 may include, for
example, a physical button, an optical key, or a keypad. The ultrasonic input unit 358
is a specific device capable of identifying data by sensing sound waves with a mi-
crophone 388 in the electronic device 300 through an input tool that generates ul-
trasonic signals, thus allowing wireless recognition. According to an embodiment, the
electronic device 300 may receive a user input from any external device (e.g., a
computer or a server) connected thereto through the communication module 320.

The display 360 (e.g., the display 350) may include a panel 362, a hologram 364, or a
projector 366. The panel 362 may be, for example, liquid crystal display (LCD), active
matrix organic light emitting diode (AM-OLED), or the like. The panel 362 may have
a flexible, transparent or wearable form. The panel 362 may be formed of a single
module with the touch panel 352. The hologram 364 may show a stereoscopic image in
the air using interference of light. The projector 366 may project an image onto a
screen, which may be located at the inside or outside of the electronic device 300.
According to an embodiment, the display 360 may further include a control circuit for
controlling the panel 362, the hologram 364, and the projector 366.

The interface 370 may include, for example, a high-definition multimedia interface
(HDMI) 372, a universal serial bus (USB) 374, an optical interface 376, or a D-
subminiature (D-sub) 378. The interface 370 may be contained, for example, in the
communication interface 207 as shown in FIG. 2A. Additionally or alternatively, the
interface 370 may include, for example, a (mobile high-definition link (MHL)
interface, a secure digital (SD) card/multi-media card (MMC) interface, or an infrared
data association (IrDA) interface.

The audio module 380 may perform a conversion between sounds and electric
signals. At least part of the audio module 380 may be contained, for example, in the 1/
O interface 205 shown in FIG. 2A. The audio module 380 may process sound in-
formation inputted or outputted through a speaker 382, a receiver 384, an earphone
386, or a microphone 388.

The camera module 391 is a device capable of obtaining still images and moving
images. According to an embodiment, the camera module 391 may include at least one
image sensor (e.g., a front sensor or a rear sensor), a lens (not shown), an image signal
processor (ISP)(not shown), or a flash (e.g., LED or xenon lamp, not shown).

The power management module 395 may manage electric power of the electronic
device 300. Although not shown, the power management module 395 may include, for
example, a power management integrated circuit (PMIC), a charger IC, or a battery or
fuel gauge.

The PMIC may be formed, for example, of an IC chip or SoC. Charging may be
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performed in a wired or wireless manner. The charger IC may charge a battery 396 and
prevent overvoltage or overcurrent from a charger. According to an embodiment, the
charger IC may have a charger IC used for at least one of wired and wireless charging
types. A wireless charging type may include, for example, a magnetic resonance type,
a magnetic induction type, or an electromagnetic type. Any additional circuit for a
wireless charging may be further used such as a coil loop, a resonance circuit, or a
rectifier.

The battery gauge may measure the residual amount of the battery 396 and a voltage,
current or temperature in a charging process. The battery 396 may store or create
electric power therein and supply electric power to the electronic device 300. The
battery 396 may be, for example, a rechargeable battery or a solar battery.

The indicator 397 may show thereon a current status (e.g., a booting status, a
message status, or a recharging status) of the electronic device 300 or of its part (e.g.,
the AP 310). The motor 398 may convert an electric signal into a mechanical vibration.
Although not shown, the electronic device 300 may include a specific processor (e.g.,
GPU) for supporting a mobile TV. This processor may process media data that comply
with standards of digital multimedia broadcasting (DMB), digital video broadcasting
(DVB), or media flow.

Each of the above-discussed elements of the electronic device disclosed herein may
be formed of one or more components, and its name may be varied according to the
type of the electronic device. The electronic device disclosed herein may be formed of
at least one of the above-discussed elements without some elements or with additional
other elements. Some of the elements may be integrated into a single entity that still
performs the same functions as those of such elements before integrated.

The term “module” used in this disclosure may refer to a certain unit that includes
one of hardware, software and firmware or any combination thereof. The module may
be interchangeably used with unit, logic, logical block, component, or circuit, for
example. The module may be the minimum unit, or part thereof, which performs one
or more particular functions. The module may be formed mechanically or elec-
tronically. For example, the module disclosed herein may include at least one of ap-
plication-specific integrated circuit (ASIC) chip, field-programmable gate arrays
(FPGA?5), and programmable-logic device, which have been known or are to be
developed.

FIGS. 4A and 4B illustrate various components of a VR device 401 that provides VR
so as to provide control command to at least one connected device 216 (not shown in
FIGS. 4A and 4B) in the VR, in accordance with an embodiment of the present
disclosure. The VR device 401 may form, for example, the whole or part of the

electronic device 300 as shown in FIG. 3, and the electronic device 201 as shown in



36

WO 2019/088737 PCT/KR2018/013187

[159]

[160]

[161]

FIGS. 2A and 2B.

Referring to FIG. 4B, the VR device 401 at least includes a VR enabled input unit
402, an imaging unit 403, a VR enabled display 404 (for example, the display 206), a
memory 405 (for example, the memory 204), an output unit 406, and a VR
management module 407. The VR management module 407 may be the management
module 208 of the electronic device 201. Referring to FIG. 4B, the VR management
module 407 includes a gesture recognizing unit 408, a gesture mapping unit 409, a
gesture analysing unit 411, a rendering unit 412 and a control command generation
module 414. In one embodiment, the VR management module 407 may also include a
depth perception unit 410 (shown by dotted lines in the FIG. 4B to indicate an optional
presence of the depth perception unit 410). In one embodiment, the VR management
module 407 may also include a positioning unit 413 (shown by dotted lines in FIG. 4B
to indicate an optional presence of the positioning unit 413). It should be understood
that in some embodiments, the one or more components as explained herein may form
part of a single component. The foregoing description shall now explain the various
operations of the components of the VR device 401 in conjunction with FIGS. 4A and
4B. Reference shall be made to FIG. 4B for explaining various functioning of the VR
management module 407.

Referring to FIG. 4A, a VR enabled input unit 402 is integrated with the VR device
401. In another implementation, the VR enabled input unit 402 may be commu-
nicatively coupled with the VR device 401. In accordance with an embodiment of the
present disclosure, the VR enabled input unit 402 may receive a user-input in the form
of hand or finger gestures performed using the actuating means as disclosed above, in
the VR space. However, the user-input may also be received in various other gesture
forms which may include for example, swipe, touch such as pattern and voice
recognition gestures, voice control or a cursor direction key, eye-gaze etc. In order to
process and analyse the gestures, the gesture movements as performed may be
captured in the form of images by an imaging unit 403 as shown in FIG. 4A. Further,
the gestures as detected are provided as user-input to the VR enabled input unit 402
which may further communicate the received user-input to the VR device 401, for
example, via the I/O interface 205, as shown in FIG. 2A. Based on the received user-
input, one or more operations may be performed by the VR management module 407.
Examples of the VR enabled input unit 402 may include, but not limited to, actuating
means as explained above, smart gloves, joystick, smart stylus, smart touch interface,
eye gaze tracking input device, and voice input device.

In accordance with an embodiment of the present disclosure, the VR enabled input
unit 402 may receive input in the form of a gesture performed using an actuating

means in the space when wearing/using the VR device 401, where the gesture
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movements are captured in the form of images by the imaging unit 403. The term
“space” herein refers to a space in the VR provided by the VR device 401, and may ac-
cordingly be also referred to as “virtual reality space” or “VR space”. The actuating
means, for example, may include a pointing device, bare hands and fingers of the user
of the VR device 401, eye-gaze of the user of the VR device 401, a marker worn on a
finger or hand of the user of the VR device 401 to track the position of the finger or the
hand is space, and gloves. Further, as also explained above, a graphical representation
of the corresponding actuating means in the VR space is also rendered on the VR
enabled display 404, where the graphical representation of the corresponding actuating
means may be seen in the VR space virtually imitating the gestures as performed by
the user in the VR space, using the actuating means.

According to an embodiment of the present disclosure, a gesture-input may be
received on the VR enabled input unit 402 to provide a command for controlling a
connected device 216. Herein, the gesture-input may also be referred to as a gesture
command. Such gesture-command is received in relation to an updated multimedia
content corresponding to the connected device 216. Accordingly, the imaging unit 403
may capture a gesture-command performed via the actuating means and on detection
of the gesture-command the gesture-command may be translated into a corresponding
control command for the connected device 216. In accordance with an embodiment of
the present disclosure, the control command as translated is based on a correlation
between a gesture command information and the actuator.

There may be more than one gesture-command for providing control commands to
the connected device 216, where each gesture-command is translated into a specific
control command for the connected device 216. For example, for switching ON a
connected device one type of gesture may be performed whereas for setting a control
on a device-parameter of the connected device 216, another type of gesture may be
performed. The gesture-commands may also differ on the basis of the selection of the
graphical representation of the actuator, i.e., the virtual actuator, as displayed within
the updated multimedia content in the VR. For example, the gesture-command in
relation to a virtual press button may differ from the gesture commands in relation to a
virtual rotational knob. Further, different connected devices 216 may have different
types of gesture-commands based their respective operation parameters. Accordingly,
the rules for translating a gesture-command into a corresponding control command
may be pre-defined and stored.

Apart from gesture-commands for providing control commands to the respective
connected devices 216, there may be other types of gesture-inputs which may be
predefined for interacting with the respective multimedia content and the respective

updated multimedia content of a connected device 216, in the VR space. Each of these
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other types-of gesture inputs may be translated into a corresponding command for an
operation to be performed in the VR.

An aspect of the present disclosure is to provide a gesture-input database (not
shown). The gesture-input database may include at least a list of pre-defined gesture-
inputs and associated rules for executing a corresponding command, where the list of
pre-defined gesture-inputs may include one or more gesture-commands for providing a
control command for a connected device 216, one or more gesture-inputs for po-
sitioning the graphical representation of the actuating means in the VR, one or more
gesture-inputs for placing (also referred to as placement commands in the present
disclosure) the multimedia content in the VR, one or more gesture inputs for selecting
the graphical representation of the actuator, one or more gesture inputs for controlling
the display of the graphical representation of the actuating means, the display of the
graphical representation of the multimedia content and the display of the updated
multimedia content. In addition to the disclosed gesture-inputs there may be other user-
defined feature inputs which can be created by the user in order to interact with the
multimedia contents and the updated multimedia contents of the corresponding
connected devices 216 in the VR space. Such gesture-inputs once created can be stored
in the gesture-input database for future reference.

Further, a gesture-input database may be available for each connected device 216 and
a corresponding multimedia content. The gesture-input database may be present on the
VR device 401, for example in the memory 405, or may be coupled to the VR device
401. In one embodiment the gesture-input database may be present on a server, (for
example the server 214 as shown in FIG. 2A) and may be accessed by the VR device
401 over a network (for example, the network 215 as shown in FIG. 2A). The server
may be a VR server including details of the connected devices 216 along with the
details of their corresponding multimedia contents. The details of the multimedia
contents may include at least the positioning coordinates of the multimedia contents in
the VR and details of the graphical representation of the actuator to be displayed in the
VR.

Some of the gesture-inputs apart from the gesture-commands as stored in the gesture-
input database shall now be described. According to an embodiment of the present
disclosure, a gesture-input may be received on the VR enabled input unit 402 to
provide a placement command for placing a multimedia content in the VR. Herein, the
gesture-input may also be referred to as a placement command. Such placement-
command is received in relation to a multimedia content corresponding to the
connected device 216. Accordingly, the imaging unit 403 may capture a placement
command performed via the actuating means and on detection of the placement

command, the multimedia content may be placed at designated coordinates in the VR
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in accordance with the placement command.

According to another embodiment of the present disclosure, a gesture-input may be
received on the VR enabled input unit 402 to position the graphical representation of
the actuating means at a desired location in the VR. The desired location may include
at least the position of a virtual actuator as displayed in the VR. Such gesture-input is
received in relation to the graphical representation of the actuating means. Ac-
cordingly, the imaging unit 403 may capture such gesture-input and on detection of
such gesture-input, the graphical representation of the actuating means may be po-
sitioned in the VR in accordance with the gesture as performed in the VR.

According to an embodiment of the present disclosure, a gesture-input may be
received on the VR enabled input unit 402 to provide a command for controlling the
display of the graphical representation of the actuating means. According to another
embodiment of the present disclosure, a gesture-input may be received on the VR
enabled input unit 402 to provide a command for controlling/selecting the graphical
representation of the actuator as displayed within the updated multimedia content.
According to yet another embodiment of the present disclosure, a gesture-input may be
received on the VR enabled input unit 402 to provide a command for controlling the
display of the multimedia content corresponding to a connected device 216 in the VR
space. Accordingly, the imaging unit 403 may capture the gesture-inputs in relation to
controlling the display of the multimedia content and the updated multimedia content,
and on detection of the type of gesture-input, the appropriate control may be applied on
the respective multimedia content and the updated multimedia content as displayed in
the VR.

According to an embodiment of the present disclosure, a gesture-input may be
received on the VR enabled input unit 402 to provide a request for re-allocation in
relation to a multimedia content corresponding to a first connected device 216-1 to a
second connected device 216-2. Accordingly, the imaging unit 403 may capture the
gesture-input in relation to a request for re-allocation and on detection of such gesture-
input may re-allocate the multimedia content of the first connected device 216-1 to the
second connected device 216-2.

In view of the different types of gesture-inputs disclosed above, the gesture-inputs as
stored in the gesture-input database may also be classified on the basis of the resulting
operation on translating the gesture-inputs into corresponding commands. For
example, Type 1 gesture-inputs may be specific to providing gesture commands in
relation to an actuator of a connected device 216, Type 2 gesture-inputs may be
specific to positioning the graphical representation of the actuating means in the VR
and controlling the movement of the graphical representation of the actuating means in

the VR, Type 3 gesture-inputs may be specific to controlling the display of the
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graphical representations of the actuating means and the graphical representation of the
actuator, Type 4 gesture-inputs may be specific to placing the multimedia content in
the VR, controlling the view and display of the multimedia contents in the VR, con-
trolling the view and display of the updated multimedia contents in the VR, selecting
the graphical representation of the actuator, etc. However, such classification should
not be construed as a limitation to the present disclosure and may be defined dif-
ferently for each VR and each connected device 216 including or excluding one or
more gesture-inputs. Further, even when a first type of gesture-input may be performed
in the VR to perform a specific operation, a second type gesture-input may also be
performed and processed for performing another operation. By way of an example, in
order to provide a control command for a connected device 216, a Type 1 gesture-
input/gesture-command may be performed in the VR, for e.g., pressing gesture. But,
before performing the pressing gesture, the graphical representation of the actuating
means has to be brought closer to or positioned on a desired virtual actuator of the
updated multimedia content corresponding to the connected device 216, in the VR. Ac-
cordingly, a Type 2 gesture, for example a pointing gesture may be performed in the
VR before performing the Type 1- gesture-input. The different types of gestures such
as pressing gesture and pointing gestures are captured and analysed by the imaging
unit 403.

The imaging unit 403 captures the images in the VR where the images may include
the various instances of the gesture movements as performed by a user in the VR when
using/wearing the VR device 401. The imaging unit 403 may include includes at least
one camera device to capture such images. In another embodiment, the imaging unit
403 may include a dual camera to capture the images along with the depth information
of the gesture from the images. Further, the imaging unit 403 may also identify
position of the actuating means in the VR space at the time of performing the gesture,
also referred to as the gesture-position information in the present disclosure. Examples
of imaging unit 403 include, but are not limited to, 2D cameras, 3D cameras, omnidi-
rectional cameras, stereo cameras, etc. The images as captured by the imaging unit is
provided to the gesture recognition unit 408 which may analyse the images to
recognize common gestures such as press, swiping, tapping, sliding etc.

In accordance with an embodiment of the present disclosure, the imaging unit 403
may function in conjunction with a depth perception unit 410 (referring to FIG. 4B).
The depth perception unit 410 may include depth sensors that enable accurately
identifying various hand gesture recognition from the image as captured by the
imaging unit 403. The depth perception unit 410 may comprise, for example, depth and
motion sensors, also referred to as depth-based cameras, which may extract geometric

information of the fingertips position of the hands while performing each gesture to ac-



41

WO 2019/088737 PCT/KR2018/013187

[174]

[175]

[176]

curately identify the gestures. By way of an example, the depth perception unit 410
includes a stereo imaging system wherein at least two stereo cameras are used. The
stereo images as captured by the two stereo cameras uses multiple images of the same
scene taken from different locations. The multiple images as captured are related in
such a way to provide a relative movement of an object between two or more views,
also known as disparity. Further, since the stereo cameras are spatially separated,
disparity results as a function of depth. Disparity may be found by matching prescribed
common points between images as captured by the respective two stereo cameras.
However, other depth sensors technology may also be used that enable recognizing
gestures. The depth perception unit 410 may enable identifying gestures including, for
example, grab gesture, point gesture, press gesture, pinch and zoom gesture, forward/
backward movement gesture, turn left/right gesture, and stop gesture.

Referring to FIG. 4B, the gesture recognition unit 408 may receive inputs from the
imaging unit 403. In one embodiment, wherein the depth perception unit 410 is also
utilized, the gesture recognition unit 408 may also receive an input from the depth
perception unit 410. Based on the inputs received, the gesture recognizing unit 408
may utilize one or more techniques to detect the intended gesture from the images as
captured by the imaging unit 403 in the VR. By way of an example, the gesture
recognition unit 408 may apply artificial intelligence and/or machine learning to
recognize the gestures. Accordingly, when the VR device 401 is trained for the first
time to store a gesture in a gesture database, the gesture recognition unit 408 may
apply machine learning to recognize the same gesture in future when identifying
matching details in the gesture database. The gesture database may be same as the
gesture-input database, as explained above, or may be a separate database (not shown
in FIG. 4B). As will be understood, the gesture database may be stored in the memory
405, or may be coupled to the VR device 401. In another implementation the gesture
database may be stored on the VR server, as mentioned above.

By way of an example, a gesture may be performed by a user of the VR device 401
using his actual hands. The imaging unit 403 may capture the images from which the
geometric position information of the hand and finger movements may be extracted. In
order to extract the geometric position information, a 2D camera or a 3D camera may
be utilized. In another implementation, the depth perception unit 410 may be utilized
by the gesture recognition unit 408 to acquire hand and fingers movement in the 3-D
digital format from the VR. The depth perception unit 410 may include a depth and
motion sensing device to track hands and finger movements in the 3D format.

The geometric position information of the hands and finger movements in the VR, as
extracted is also referred to as feature points in the present disclosure. The feature

points for a particular gesture are mapped to the gesture and the mapped information is
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stored for subsequent use in the gesture database. The feature points may include, for
example, fingertip positions or coordinates of finger positions, for example, the center
of the palm, tips of thumb, index finger, middle finger, ring finger, for each hand, the
distance between the fingertip positions, etc. The distance between the finger tips
positions, also referred to as feature vector may be calculated using Euclidean distance
method. Utilizing the 3-D acquisition information stored in the gesture database and
the images captured by the imaging unit 403, the gesture recognition unit 408 may
apply machine learning and/or artificial intelligence to identify the same gesture when
performed again in the VR.

In accordance with an embodiment of the present disclosure, the gesture recognition
unit 408 may also involve sensing techniques to detect position and/or movements of
the gesture performed in the VR, for example, the position and movements of the
hands or fingers in the VR.

In one example, the sensing technique is a marker based technique. A marker may be
worn on the finger or hand by the user of the VR device 401 and accordingly the
movement of the hands may be tracked by the marker. Thus, the gesture recognition
unit 408 is able to recognize the gestures based on the movements tracked by the
marker as worn on the finger, or hand, of the user.

In another example, the sensing technique is a vision based technique. Vision based
techniques may use the imaging unit 403 to collect the gesture image sequence,
process and analyse the images. Based on the images as processed and analysed, the
gestures may be detected. In this approach, the actual hand of the user may be used to
directly provide inputs to the VR device 401. Thus, a user can control the multimedia
content corresponding to the connected devices 216 displayed in the VR, by making
gestures with the use of hand.

In another, VR enabled gloves may be worn by the user to interact with the VR
device 401. Using gloves, user can interact with multimedia contents corresponding to
the connected device 216 using different hand gestures. In one such example, the
gloves may measure finger extension through a series of fiber-optic cables. Light
passes through the cables from an emitter (not shown) to a sensor (not shown). The
amount of light passed to the sensor depends upon user’s hand position, for example, if
palm is open, more light will pass to the sensor and if palm is closed, less light will
pass to the sensor. The sensor in turns passes the data to VR device 401. The gesture
recognizing unit 408 interprets the data and detects the hand gestures.

In yet another example, the sensing technique is a depth based technique. Depth
based gesture recognition uses depth sensors as explained above in relation to the
depth perception unit 410. These sensors may employ various hand gestures cognition

approaches and applications using depth cameras, or cameras enabled with depth func-



43

WO 2019/088737 PCT/KR2018/013187
tionality.
[182] By way of an example, the gestures as successfully recognized by the gesture rec-

[183]

[184]

[185]

[186]

ognizing unit 408 may be classified into a type of gesture-input as disclosed above (for
example, Type-1, Type-2, Type 3, Type-4, etc.)

By way of an example, the gestures-inputs to communicate with the multimedia
contents of the connected devices 216, may include, for example, a grab and hold
gesture, point gesture, press gesture, and pinch and zoom gesture. Some of these
gesture-inputs are discussed in detail below:

1. Grab/Hold Gesture: Using this gesture, the user can manipulate the multimedia
contents corresponding to the connected devices in the VR. The user can use this
gesture to: place the multimedia contents in the VR at any place of interest, rotate the
multimedia contents, resize the multimedia contents and translate the model as
depicted in a multimedia content. To perform the gesture, the user moves his hands in
the VR and the graphical representation of the actuating means imitates the movement
of users hand on the VR display 404. Accordingly, the multimedia content of the
connected device 216 towards which the movement is detected, is translated and
rotated according to user’s hand movement. This gives the user the feeling that he is
interacting with the actual connected device 216. Further, the user may move his hand
in a desired direction to position the multimedia content in the VR. When the user has
decided upon a position, he spreads his fingers wide to place the multimedia content at
the decided position.

2. Point Gesture: In a further example, the point gesture may be used to provide
control command to an updated multimedia content including the virtual actuator, as
explained above. Such interaction with the multimedia contents of the connected
devices 216 gives the user a real feeling of interacting with the actual connected
devices 216. In one such example, when a user is in front of a multimedia content,
which may be 3D replica model of the connected device 216, and raises his hand with
his palm closed and index finger pointing straight forward towards a the virtual
actuator of the updated multimedia content, such as a button/display panel/touch panel
on the 3D model, a point gesture is detected by the gesture recognizing unit 408. The
corresponding button/display panel/touch panel on the 3D model is highlighted and its
functionality is displayed on user’s VR display. User can then select whether it wants
to operate with that button /display/touch panel or not. Further, if the user wants to
operate any button /display/touch panel on the real connected device 216, he may
perform a press gesture on its 3D model in a virtual scene.

3. Press Gesture: If a user wants to operate any actuator (button /display/touch panel)
on the connected device 216 present in the real world environment 217, he performs a

press gesture in the VR in relation to the virtual actuator. Press gesture is an extension
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of point gesture. If with point gesture detected by the gesture recognition unit 408, the
coordinates of the graphical representation of the actuating means and those of the
virtual actuator (icon such as virtual button/virtual display/virtual touch panel) matches
in the VR, then the press gesture is detected.

4. Pinch and Zoom Gesture: If the user wants to have a better view of the multimedia
content, he may scale up and down the virtual model, i.e., the multimedia content, in as
displayed in the VR using this type of hand gesture. For scaling up, user has to make a
pinch gesture by making thumb and index finger close to each other followed by zoom
in gesture by spreading out thumb and index finger. For scaling down the virtual
model, user has to narrow the space between thumb and index finger by moving them
close to each other. User can scale a particular part like any of the virtual actuators
(icon such as virtual button/virtual display panel etc.) of the virtual model for having a
better view of that part. The pre-requisite for this is the coordinates of the graphical
representation of the actuating means should match with the coordinates of that part of
virtual model. Now with coordinates matched and pinch to zoom gesture performed by
user, the VR device 401 may display on the VR enabled display 404 an enhanced view
of that part so that user can interact with it better.

By way of an example, the gestures-inputs to position or control the graphical repre-
sentation of the actuating means in the VR may include, for example, forward
movement, backward movement, left and right movement, turn left/right gesture, stop
gesture, speed, and size and resolution control gestures. Some of these gesture-inputs
are discussed in detail below:

1. Forward Movement: If the user wishes to move the graphical representation of the
actuating means forward in the VR towards a particular multimedia content if he is at a
distance from that multimedia content as represented in the VR space, then the user
raises his hand in front of his face with palm direction straight ahead. The gesture
recognition unit 408 may sense such gesture and accordingly, the graphical repre-
sentation of the actuating means may move forward in the VR, as displayed in the VR
enabled display 404.

2. Backward Movement: If the user wishes to move the graphical representation of
the actuating means backward in the VR if he has gone to near a multimedia content,
as represented in the VR and wants to go back some distance, then the user turns his
hands palm direction by flipping his palm pointing back to the user. The gesture
recognition unit 408 may sense such gesture and accordingly, the graphical repre-
sentation of the actuating means may move backwards in the VR, as displayed in the
VR enabled display 404.

3. Left and Right Movement: If the user wishes to move the graphical representation

of the actuating means to left side keeping the virtual avatar (i.e., the graphical repre-
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sentation of the actuating means includes a virtual avatar) as displayed on the VR
enabled display 404 looking forward in the VR, he will wave his hands leftwards with
palm open. Similarly, for moving right side, he will wave his hands rightwards. The
gesture recognition unit 408 may sense such type gesture and accordingly, the
graphical representation of the actuating means may move left or right in the VR, as
displayed in the VR enabled display 404.

4. Turn Left/Right Position: If the user wishes to go towards left in the VR, then the
virtual avatar has to change its viewing direction to the left side view. In order to
change the viewing direction of the virtual avatar, the user may move his head to left
side. The gesture recognition unit 408 may sense the head left-turning gesture and ac-
cordingly, the graphical representation of the actuating means along with the virtual
avatar may move towards the left direction in the VR. Similarly, in order to change the
viewing direction of the virtual avatar in the right direction, the user may move his
head to right side. The gesture recognition unit 408 may sense the head right-turning
gesture and accordingly, the graphical representation of the actuating means along with
the virtual avatar may move towards the right direction in the VR.

5. Stop Position: To stop the movement of the graphical representation of the
actuating means, or the virtual avatar in the VR, the user may take his hand out of a
pre-designated display area on the VR enabled display 404, where the graphical repre-
sentation of the actuating means is only rendered on the pre-designated portion of the
VR enabled display 404. If the gesture recognition unit 408 may detect no hand while
the virtual avatar is present in the VR, the virtual avatar will be stopped immediately.
The virtual avatar may be seen moving only after the graphical representation of the
actuating means, i.e., the virtual hands, are rendered again on the pre-designated
portion of the VR enabled display 404.

6. Speed Size and Resolution Control: The speed, size and resolution of the graphical
representation of the actuating means may be changed according to user defined
settings. This means that in the VR, the size of hand can be varied so as to control the
far of connected devices 216. Also speed of the movement of the virtual hand and its
resolution can be altered according to the user defined settings.

7. Eye-Hand Coordination: In this type of gesture-input, eye gaze tracking is
performed by the gesture recognition unit 408 to identify the multimedia content in the
VR towards which the user is looking in the VR. Further, for accurate gesture-analysis,
it may also be checked if the user hand gesture is also aligned in the same direction as
the gaze. This increases accuracy and reduces the error when user’s gaze conflicts with
his hand gestures.

The, gesture mapping unit 409 may receive the gestures thus detected by the gesture

recognition unit 408 to map the gestures to the multimedia contents, corresponding to
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the connected devices 216, in the VR. In one example, the gesture mapping unit 409
may optionally receive an input from the depth perception unit 410 to estimate
proximity of a gesture to a nearby multimedia content in the VR. Accordingly, the
gesture is mapped to that nearby multimedia object in the VR, by the gesture mapping
unit 409 in a gesture mapping table (not shown). The gesture mapping table may be
same as the gesture-input database, as explained above, or may be a separate table (not
shown in the FIG. 4B). As will be understood, the gesture mapping table may be stored
in the memory 405, or may be coupled to the VR device 401. In another imple-
mentation the gesture mapping table may be stored on the VR server, as explained
above.

After successful mapping, the gesture mapping unit 409 may provide the mapped in-
formation to the gesture analysing unit 411.

In accordance with an embodiment of the present disclosure, a particular gesture may
be mapped to an updated multimedia content including the graphical representation of
the actuator, i.e., the virtual actuator, in the gesture mapping table. Accordingly, the
gesture mapping table may include all the gestures possible for interacting with a
virtual actuator. By way of an example, the following Table 5 includes a list of updated
multimedia content including the virtual actuators and the supported gestures to

interact with the corresponding virtual actuator:

[Table 5]
Updated Multimedia content including | Supported Gestures
actuator
Button Tap, Double Tap, Long Press
Knob Clockwise/Anticlockwisc rotation
Touch-Panel Swiping/Sliding

The gesture analysing unit 411 may receive an input of a detected gesture from the
gesture recognizing unit 408, and an input from the gesture mapping table 409 which
includes the mapped gestures for the respective multimedia contents and updated
multimedia contents for the gestures as detected by the gesture recognizing unit 408.
Accordingly, the gesture analysing unit 411 may refer to the gesture mapping table 409
and identify if any multimedia content and/or the updated multimedia content corre-
sponding to a connected device 216, has a match to the detected gesture in the gesture
mapping table 409. Further, if a mapped multimedia content and/or a mapped updated

multimedia content for the detected gesture is identified by the gesture analysing unit
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411, information regarding the same is sent to the control command generation module
414, in accordance with an embodiment of the present disclosure.

Referring to FIG. 4B, the VR management module 407 includes a control command
generation module 414 adapted to generate a command based on a gesture-input
received on the VR enabled input unit 402. The gesture-input as received may be
identified by a gesture recognition unit 408 as explained in detail above. The corre-
sponding gesture-input is translated into a corresponding command by the control
command generation module 414 on identifying a match in the gesture-input database,
as disclosed above.

In accordance with an embodiment of the present disclosure, if the gesture-input as
received is a gesture command and a match is identified in the gesture mapping table
409 in relation to an updated multimedia content including the graphical representation
of the actuator of a corresponding connected device 216, the control command
generation module 414 may generate a control command in relation to the connected
device 216 corresponding to the updated multimedia content. Further, referring to FIG.
4A the VR device 401 includes the output unit 406 that receives the control command
thus generated by the control command generation module 414, and further provides
the control command, thus generated, to the connected device 216 present at the real
world environment 217. Examples of the output unit 404 includes, but not limited to,
Wi-Fi module/ LAN port/Internet gateway.

In one embodiment, the control command comprises of virtual control instruction(s)
to be executed at the connected device 216. In such case, the virtual control in-
structions may be reference codes to be translated at the connected device 216 present
in the real world environment 217, and based on the translated codes, the corre-
sponding operation is performed by the connected device 216.

In another embodiment, the control command comprises of actual control in-
structions that are executed at the connected device 216. As explained above, the
actual control instructions are associated with the operation identified through the
gesture mapping table 409, as explained above. Once received at the connected device
216 through the output unit 406, the operation is performed directly at the connected
device 216.

In accordance with a further embodiment of the present disclosure, once the
operation is performed at the connected device 216, the connected device 216 updates
its status to the VR device 401 and accordingly the rendering unit 412 displays the
multimedia content of the connected device 216 depicting an updated multimedia
status, in the VR.

Referring to FIG. 4B, the rendering unit 412 is coupled to the VR enabled display
404 (referring to FIG. 4A) for displaying a multimedia content in the VR based on an
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input from the positioning unit 413. Further, the rendering unit 412 may display an
updated multimedia content including a graphical representation of the actuating
means in an operational relation with a graphical representation of at least one actuator
corresponding to a respective connected device 216, in the VR. The graphical repre-
sentation of the actuating means is rendered at a location in the VR which is derived
from the gesture position information. The gesture position information may be
obtained from the images as captured by the imaging unit 403.

The VR enabled display 404 as shown in FIG. 4A displays the VR (also referred to
as a VR view or a VR environment in the present disclosure) in accordance with
various embodiments of the present disclosure. In accordance with an embodiment of
the present disclosure, the VR enabled display 404 displays multimedia contents corre-
sponding to the connected devices 216 in the VR. In accordance with a further em-
bodiment of the present disclosure, the VR enabled display 404 displays or renders,
updated multimedia contents on receiving gesture position information in the VR
space, the updated multimedia content including the graphical representation of the
actuator(s), also referred to as the “virtual actuator(s) or icon(s)”, corresponding to the
connected device 216. The updated multimedia content may include whole of the
multimedia content, or may include only a part of the multimedia content displaying a
zoom-in view of the actuator.

In accordance with an embodiment of the present disclosure, the VR enabled display
404 displays a plurality of multimedia contents corresponding to a plurality of
connected devices 216 in the VR. According to one aspect, the VR enabled display 404
may display an updated multimedia content of at least one connected device 216
selected amongst a plurality of connected devices 216. In one example, at least one
multimedia content from the plurality of multimedia contents as displayed on the VR
enabled display 404 may be selected. Accordingly, the updated multimedia content
corresponding to the selected multimedia content is displayed. According to another
aspect, the VR enabled display 404 may display a plurality of updated multimedia
contents, each including virtual actuators corresponding to the respective connected
devices 216.

According to an embodiment of the present disclosure, the multimedia contents may
be placed in the VR based on pre-stored coordinates of the multimedia content in the
VR. The pre-stored coordinates may be available from the placement database 220 (as
shown in FIG. 2B), which may be stored in the memory 405. Alternately, the pre-
stored coordinates may be available from the VR server as disclosed above. According
to another embodiment of the present disclosure, a positioning unit 413 may be op-
tionally used to correctly place the multimedia content in the VR, or place the

multimedia content in a desired location in the VR. Further, the positioning unit 413
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may refer to the information stored in the placement database 220 (as shown in FIG.
2B) to identify the relevant multimedia content matching the parameters of the VR as
obtained by the positioning unit 413. The parameters may be obtained by the po-
sitioning unit 413 from the imaging unit 403. In one example, the VR is a 3D view
having a 3D coordinate system. The positioning unit 413 obtains parameters of the
current VR view as captured and analysed by the imaging unit 403, for example, the
3D coordinates of the VR, or the 3D coordinates of the objects already present in the
VR. Further, if any of the obtained parameters have a matching to a multimedia
content corresponding to a connected device 216 in the placement database 220, that
multimedia content is positioned by the positioning unit 413 at the designated 3D co-
ordinates of the multimedia content.

FIGS. 5A and 5B illustrate various components of an electronic device 501 that
provides AR so as to provide control command to at least one connected device 216
(not shown in FIG. 5A and 5B) in AR, in accordance with an embodiment of the
present disclosure. The electronic device 501 operating in the respective AR mode
shall be hereinafter referred to as an AR device 501. The AR device 501 may form, for
example, the whole or part of the electronic device 300 as shown in FIG. 3, electronic
device 201 as shown in FIG. 2A.

In accordance with one embodiment, the electronic device 300 (as shown in FIG. 3)
may be set to act as a VR device 401, or may be set to act as an AR device 501. In ac-
cordance with another embodiment, the electronic device 300 may act only as a VR
device 401. In accordance with another embodiment, the AR device 501 may act only
as an AR device 501.

The AR device 501 as illustrated in FIG. SA may include at least some components
that may function similar to those included in the VR device 401 as shown in FIG. 5B.
The details of such components may not be explained again for the sake of brevity.

In accordance with an embodiment of the present disclosure, the AR device 501
provides an AR by detecting parameters from the surrounding view of the AR device
501, for example, an object in the reality of the user or prominent features of the sur-
rounding view of the AR device 501. Further, the AR device 501 may render a
particular multimedia content corresponding to a connected device 216, at a desired
position in the AR based on the detected parameters. Further, the AR device 501
includes an imaging unit 503 that captures and processes an image of a real scene in
the AR to detect the parameters. Based on the detected parameters, one or more
multimedia contents having a match to the detected parameters in the placement
database 220 (not shown in FIGS. 5 A and 5B) are identified. Further, a positioning
unit 513 as shown in FIG. 5B may be optionally used to position the identified

multimedia content at the exact position in the AR, as desired, or as available from the
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placement information stored in the placement database 220. It should be understood
that the placement database 220 may reside on an external server (for example the
server 214 as shown in FIG. 2A) which may also be referred to as an AR server in the
present disclosure. Further, the AR server may include the detailed feature information
from each possible scene that may be viewable on the AR device 501 and the
multimedia contents of the connected devices 216 mapped to the extracted features.
The AR device 501 may accordingly provide its position information to the AR server
and may in-response receive the multimedia contents to be placed in the reality of the
user of the AR device 501 based on scene understanding and features extracted from
the scene.

Referring to FIG. 5A, the AR device 501 at least includes an AR enabled input unit
502, an imaging unit 503, an AR enabled display 504 (for example, the display 206 as
shown in FIG. 2A), a memory unit 505(for example, the memory unit 204), an output
unit 506, an AR management module 507, an optional motion sensor unit 520 (shown
by dotted lines) and an optional GPS unit 530(shown by dotted lines). The GPS unit
530 may be the same as GPS module 327 as shown in FIG. 3. The AR management
module 507 may be the management module 208 of the electronic device 201.
Referring to FIG. 5B, the AR management module 507 includes a gesture recognizing
unit 508, a gesture mapping unit 509, a gesture analysing unit 511, a rendering unit
512, and a control command generation module 514. In one embodiment, the AR
management module 507 may optionally also include a depth perception unit 510
(shown by dotted lines in the FIG. 5B to indicate an optional presence of the depth
perception unit 510). In one embodiment, the AR management module 507 may also
include a positioning unit 513 (shown by dotted lines in the FIG. 5B to indicate an
optional presence of the positioning unit 513). It should be understood that in some
embodiments, the one or more components as explained herein may form part of a
single component. The foregoing description shall now explain the various operations
of the components of the AR device 501 in conjunction with FIGS. 5A and 5B.
Reference shall be made to FIG. 5B for explaining various functioning of the AR
management module 507.

Referring to FIG. 5A, an AR enabled input unit 502 is integrated with the AR device
501. In another implementation, the AR enabled input unit 502 may be commu-
nicatively coupled with the AR device 501. The AR enabled input unit 502 may
function similar to the VR enabled input unit 402 to receive a user-input in the form of
hand or finger gestures performed using the actuating means as disclosed above, in the
AR space, and various other gesture forms which may include for example, swipe,
touch such as pattern and voice recognition gestures, voice control or a cursor direction

key, eye-gaze etc. In order to process and analyse the gestures, the gesture movements



51

WO 2019/088737 PCT/KR2018/013187

[216]

[217]

[218]

as performed may be captured in the form of images by the imaging unit 503 which
may also function similar to the imaging unit 403 as shown in FIG. 4A. Accordingly
the AR management module 507 is enabled to perform one or more functions on the
AR device 501. Examples of the AR enabled input unit 502 may include, but not
limited to, actuating means as explained above, smart gloves, joystick, smart stylus,
smart touch interface, eye gaze tracking input device, and voice input device.

In accordance with an embodiment of the present disclosure, the AR enabled input
unit 502 may receive input in the form of a gesture performed using an actuating
means in the space when wearing/using the AR device 501, where the gesture
movements are captured in the form of images by the imaging unit 403. The term
“space” herein refers to a space in the AR provided by the AR device 501, and may ac-
cordingly be also referred to as an ‘AR space’. Further, as also explained above, a
graphical representation of the corresponding actuating means in the AR space is also
rendered on the AR enabled display 404, where the graphical representation of the cor-
responding actuating means may be seen in the AR space virtually imitating the
gestures as performed by the user in the AR space, using the actuating means. Similar
to the gesture-inputs as received on the VR device 401 (FIG. 4A), gesture-inputs may
also be received on the AR enabled input unit 502 to provide a command for con-
trolling a connected device 216. The gesture-input database as disclosed above may
also be used by the AR device 501 to detect a gesture performed in the AR.

The gesture-input database may be present on the AR device 501, for example in the
memory 505, or may be coupled to the AR device 501. In one embodiment the gesture-
input database may be present on the AR server including details of the connected
devices 216 along with the details of their corresponding multimedia contents. The
details of the multimedia contents may include at least the positioning coordinates of
the multimedia contents in the AR and details of the graphical representation of the
actuator to be displayed in the AR.

The imaging unit 503, similar to the functioning of the imaging unit 403(shown in
FIG. 4A), captures the images in the AR where the images may include the various
instances of the gesture movements as performed by a user in the AR when using/
wearing the AR device 501. Likewise, the imaging unit 503 may include either a single
camera, or a dual camera or may even perform in assistance with an optional depth
perception unit 510 similar to the optional depth perception unit 410 explained with
reference to FIGS. 4A and 4B. Further, the imaging unit 503 may also identify position
of the actuating means in the AR space at the time of performing the gesture, also
referred to as the gesture-position information in the present disclosure. The images as
captured by the imaging unit 503 is provided to the gesture recognition unit 508 which

may analyse the images to recognize common gestures such as press, swiping, tapping,



52

WO 2019/088737 PCT/KR2018/013187

[219]

[220]

[221]

[222]

sliding etc.

The gesture recognition unit 508 may also function similar to the gesture recognition
unit 408, as explained with reference to FIG. 4B above, and may utilize one or more
techniques, as described above to detect the intended gesture from the images as
captured by the imaging unit 503 in the AR. The gesture recognition unit 508 may also
apply artificial intelligence/machine learning to recognize the gestures. Also, the AR
device 501 is trained for the first time to store a gesture in the gesture database
(explained with reference to FIG. 4A and FIG. 4B). As will be understood, the gesture
database may be stored in the memory 505, or may be coupled to the AR device 501.
In another implementation the gesture database may be stored on the AR server.

Similar gestures as performed in the VR may also be performed in the AR to interact
with the multimedia contents and the updated multimedia contents in the AR. For the
sake of brevity, the various types of gestures as explained above are not repeated for
the sake of brevity.

The gesture mapping unit 509 may receive the gestures thus detected by the gesture
recognition unit 508 to map the gestures to the multimedia contents, corresponding to
the connected devices 216, in the AR. The gesture mapping unit may perform similar
function to the gesture mapping unit 409 (described with reference to FIG. 4B) to map
the multimedia contents as well as the updated multimedia contents, including the
graphical representation of the actuator(s), of a corresponding connected device 216.
Further, the gesture mapping unit 509 may also optionally receive an input from the
depth perception unit 510 to estimate proximity of a gesture to a nearby multimedia
content in the AR. Accordingly, the gesture is mapped to that nearby multimedia
object in the AR, by the gesture mapping unit 509 in a gesture mapping table (same as
the gesture mapping table described with reference to FIG. 4B). As will be understood,
the gesture mapping table used herein may be stored in the memory 505, or may be
coupled to the AR device 501. In another implementation the gesture mapping table
may be stored on the AR server, as explained above.

After successful mapping, the gesture mapping unit 509 may provide the mapped in-
formation to the gesture analysing unit 511. The gesture analysing unit 511 also
functions similar to the gesture analysing unit 411 (as described with reference to FIG.
4B), to provide an output to the control command generation module 514. The control
command generation module 514 functions similar to the control command generation
module 414 and translates a corresponding gesture-input to a corresponding command.
Further, in case of a gesture-command is detected by the gesture recognitions unit 508
and a match of the gesture is identified in the gesture mapping table, in relation to an
updated multimedia content including the graphical representation of the actuator of a

corresponding connected device 216, the control command generation module 514
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may generate a control command in relation to the connected device 216 corre-
sponding to the updated multimedia content. Further the control command, thus
generated, is provided to the connected device 216 present at the real world en-
vironment 217 via the output unit 506. Further, the rendering unit 512 may also
function the same as the rendering unit 412(explained with reference to FIG. 4B) and
accordingly may display an updated multimedia content including a graphical repre-
sentation of the actuating means in an operational relation with a graphical repre-
sentation of at least one actuator corresponding to a respective connected device 216,
in the AR. The graphical representation of the actuating means is rendered at a location
in the AR which is derived from the gesture position information. The gesture position
information may be obtained from the images as captured by the imaging unit 503.

The rendering unit 512 may optionally receive inputs from the positioning unit 513
to render the multimedia contents in the AR at the desired position on the AR enabled
display 504 based on the received inputs from the positioning unit 513. Further, the
rendering unit 512 may display an updated multimedia content including graphical rep-
resentation of at least one actuator corresponding to a respective connected device 216,
in the AR. According to an embodiment of the present disclosure, the updated
multimedia content is displayed on the AR enabled display 504 based on gesture
position information of the actuating means. The gesture position information may be
obtained from the images as captured by the imaging unit 503.

The AR display 504 as shown in FIG. 5A displays an AR (also referred to as an AR
view or an AR environment in the present disclosure) in accordance with various em-
bodiments of the present disclosure. In one example, the AR may include a real scene
or a preview image, for example, a background landscape, being viewed through the
imaging unit 503. In some cases, the real scene is an entire view, and in other cases,
the real scene is a portion of the entire view. Further, the real scene may include
objects which may exist or is a part of the real scene. In another example, the AR is a
live-feed of an environment not surrounding the AR device 501. By way of an
example, the live-feed of an environment may be a real time image of an environment
that is remotely located in relation to the AR device 501.

In accordance with an embodiment of the present disclosure, the AR enabled display
504 displays multimedia contents and updated multimedia contents corresponding to
the connected devices 216 in the AR, similar to the VR enabled display 404. The
updated multimedia content includes the graphical representation of the actuating
means of the AR device 501.

As explained before, the imaging unit 503 may process an image that enable
detection of one or more parameters from the AR as displayed, for example, a real

scene, to position a multimedia content at a desired location in the AR. The pa-
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rameters, for example, may include marker-based, location-based AR parameters such
as boundary of a particular region identified by the imaging unit 503, position and ori-
entation of one or more physical objects present in the AR, point of interests or
features detected from the objects in the AR, location coordinates, etc.

An optional motion sensor unit 520 may be included in the AR device 501 which
may be used when a gesture-input in relation to placing (also referred to as the
placement command) may be detected by the gesture recognition unit 508. For
example, the motion sensor unit 520 may produce a sensed signal when the multimedia
contents are to be placed in the AR for the first time. Information extracted from the
sensed signal for a particular multimedia content may also be stored in the placement
database 220 along with the detected parameters of the AR environment. Sub-
sequently, when the same signal is re-sensed in AR environment, the positioning unit
513 may identify a match in the placement database 220, and enable positioning of that
multimedia content corresponding to the sensed signal.

The motion sensor unit 520 may include information on motion of the AR device
501, for example, a motion direction of the device 501, a motion distance, a motion
speed and the like. Motion direction can be detected, e.g., as either a front, back, left,
right, up and down direction. Other reference directions can also be pre-established and
detectable. Accordingly, the motion sensor unit 520 may include one or more of
various sensors which can detect the various possible motions of the device 501, such
as the geomagnetic sensor, an acceleration sensor (for example, acceleration sensor
340E as shown in FIG. 3), a gyro sensor (for example, gyro sensor 340B as shown in
FIG. 3) and the like. The motion sensor unit 520 may be automatically activated when
the placement of the multimedia contents in the AR is activated on the AR device 501.

An optional GPS module 530 may be used to obtain current position information of
the AR device 501 at the time of placement of the multimedia contents in the AR. The
current position information as obtained at the time of placement of a multimedia
content in the AR is stored as a position information in the placement database 220 for
that particular multimedia content. Subsequently, the positioning unit 513 may obtain
the current position information of the AR device 501, and if a match is identified
between the current position information and the position information stored in the
placement database 220, then that multimedia content is rendered in the current AR of
the AR device 501.

The positioning unit 513 may obtain the current position information from the GPS
module 530 and a surrounding image of the AR device 501 as captured and processed
by the imaging unit 503. Based on the current position of the AR device 501, the po-
sitioning unit 513 identifies a match in the placement database 220 and accordingly

identifies a relevant multimedia content to be placed in the vicinity of the AR device
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501. Further, the positioning unit 513 may utilize one or more techniques described in
the foregoing description to extract relevant information from the surrounding image,
to position the identified multimedia content at a desired location in the AR.

According to some of the embodiments of the present disclosure, the positioning unit
513 may include location-based and vision based position systems which enable
detecting the one or more parameters of the AR view being captured and processed by
the imaging unit 503. The positioning unit 513 may include, for example, image
processing techniques, markers and indoor positioning system (IPS).

In one example, the positioning unit 513 may apply an image processing technique to
detect parameters of the AR that includes a real scene being previewed by the imaging
unit 503. The detected parameters using image processing technique may include
object (for example, the physical objects present in the real scene) detection
techniques, feature-extraction and techniques including corner detection and/or edge
detection, triangulation technique, and other image processing techniques. Also, co-
ordinates (also referred to as a boundary) may be identified of the physical objects in
the real scene. Based on these detected parameters, the multimedia content is rendered
in the AR, for example, the multimedia content is rendered at a position of the physical
object in the real scene, or proximate to the position of the physical object in the real
scene.

By way of a specific example, when a multimedia content corresponding to a
connected device 216 is generated, or is placed for the first time in the real scene,
image processing techniques are applied to obtain various parameters of the AR in
relation to the placed multimedia content in the AR. For example, a placement
command by way of a gesture is received on the AR device 501 to place a multimedia
content in the real scene being previewed on the AR device 501. The AR management
module 507 receives such placement command and accordingly places the multimedia
content at a desired location in the AR. The gesture recognizing unit 508 and the
gesture analysing unit 511 may be referred to for interpreting the gesture in relation to
placing the multimedia content. Once placed, the 360 degree view of the AR including
the placed multimedia content is captured by the imaging unit 503, and the details/
parameters of the 360 degree AR view are stored in the placement database 220, for
subsequent use. Subsequently, when the positioning unit 513 applies image processing
technique in the same real scene, and identifies parameters having a match in the
placement database 220, the multimedia content in respect of the matched parameters
are rendered in the AR. The same real scene may be detected based on the current
position obtained from the GPS module 530.

In another example, the positioning unit 513 uses markers placed in the real scene

and based on the position of these markers, a desired multimedia content is placed in
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the AR. For example, the markers may be placed in a desired location in the real scene
where the user desires to view a particular multimedia content of a connected device
216. The positioning system 513 may refer to an image as processed by the imaging
unit 503 to identify a marker-based region and accordingly renders that multimedia
content in that marker-based region in the AR. The markers may include a unique
pattern, for example, a quick response (QR) code or an arbitrary black/white square
pattern. The unique patterns are used to differentiate the markers in a particular en-
vironment. Such patterns may be enabled with sufficient information to track and
locate a pattern along with its orientation in the AR environment. In a further example,
the markers used can belong to one of the technologies including, but not limited to, a
radio device which can emit all its information using radio signal, or a Bluetooth
device which can emit all its information using Bluetooth technology. In another
example, a paper in which Unique Device ID is written may also be used. The Unique
Device ID can be extracted from the paper using an image processing technique.

In another example, three or more markers may be used to obtain three-dimensional
position and orientation of the markers with respect to the objects present in the real
scene. Accordingly, a multimedia content is displayed in the AR based on the obtained
results of the three-dimensional position and orientation of the markers.

In yet another example, the positioning unit 513 uses Indoor Positioning System
(IPS) to place a multimedia content in the real scene being previewed on the AR
enabled display 504. If the AR device 501 is detected to be in an indoor space by the
positioning unit 513, then the IPS will find the exact spatial coordinates of the AR
device 501. Further, the motion sensor unit 520 may also be used in conjunction with
the positioning unit 513 to detect the motion direction of the AR device 501. The IPS
enables identifying exact spatial coordinates of an image being captured and processed
by the imaging unit 503. If the spatial coordinates coincide with the 360 degree pa-
rameters stored in the placement database 220, then the corresponding multimedia
content of the connected device 216 is placed at that exact spatial position in the AR,
by the positioning unit 513. The IPS technologies may include, but are not limited to:
Magnetic positioning, Inertial measurements, Wi-Fi-based positioning system (WPS),
Bluetooth, Choke point concepts, Grid concepts, Long range sensor concepts, Angle of
arrival, Time of arrival, and Received signal strength indication.

Based on one or more techniques disclosed above, and the GPS location of the AR
device 501, the positioning unit 513 is able to accurately place the multimedia content
corresponding to a connected device 216 in the AR as viewed on the AR enabled
display 504.

Each of components of the VR device 401 as well as the AR device 501 described

above according to the present disclosure may include one or more components, and
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each component's name may vary according to the type of the device. The respective
device may include at least one of the above-described components, and some may be
omitted or additional components may be included. In addition, some of the
components of the hardware according to the present disclosure may be combined into
a single component and perform functions identical to those of the respective
components before their combination. Similarly, some of the components of the
hardware according to the present disclosure may be split into a plurality of entities
that collectively perform functions identical to those of the respective component
before their split.

The term "module", or “unit”, as used herein may include its ordinary meaning
including, but not limited to, for example, a unit of one, or a combination of two or
more, hardware, software or firmware. The term "module"” may be used inter-
changeably with a term such as unit, logic, logical block, component, or circuit. A
module may be the smallest unit for performing one or more functions, or a portion
thereof. A module may be implemented mechanically or electronically. For example, a
module according to the present disclosure may include at least one of a known or to-
be-developed application-specific integrated circuit (ASIC) chip, field-programmable
gate array (FPGA) or programmable logic device that perform certain operations.

FIG. 6 A to FIG. 6C illustrate a method 600 of providing control command to at least
one connected device 216 in accordance with an embodiment of the present disclosure.
According to various embodiments of the present disclosure, the method 600 may be
implemented on any of the VR device 401 and the AR device 501, as disclosed with
respect to FIG. 4A to FIG. 5B.

Referring to FIG. 6A, a method 600 of providing control command to a connected
device 216 is disclosed in accordance with a first embodiment of the present
disclosure. According to the present embodiment, the method 600 includes at step 601,
displaying, on the respective AR/VR device, multimedia content corresponding to a
connected device 216. As described above, the multimedia content may be displayed in
the respective AR or VR device at a desired position in accordance with the teachings
of the positioning unit and the rendering unit, disclosed above with reference to FIGS.
4B and 5B. In one embodiment, the multimedia content may be displayed in the re-
spective AR or VR at a desired position in accordance with pre-stored positioning in-
formation of the multimedia content on a respective AR server or VR server, as
explained above, which may apply scene understanding and feature-extraction methods
from the pre-stored scenes. Further, the multimedia content as displayed may depict an
updated status of the connected device 216. In one example, the multimedia content as
displayed maybe a full-view of the connected device 216. In another example, the

multimedia content as displayed may be a partial-view of the connected device 216, for
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example, a particular zoomed-in portion of the connected device 216.

Further, the method 600 includes at step 602 receiving, by the respective AR/VR
device gesture position information of the actuating means of the device. The actuating
means may include at least one of a body part or a tool, as explained in detail above. In
one example, the actuating means includes actual hands of the user of the device. The
actual hand gesture and position of the hand gesture in the respective AR space/VR
space, is detected by the gesture recognizing unit, as explained above with references
to FIGS. 4B and 5B.

Further, the method 600 includes at step 603, displaying, on the respective AR/VR
device, an updated multimedia content including the graphical representation of at least
one actuator (i.e., the virtual actuator) corresponding to the connected device 216.
Further, in accordance with an embodiment of the present disclosure, the updated
multimedia content may include the graphical representation of the actuating means in
an operational relationship with a graphical representation of the actuator, i.e., the
virtual actuator. According to an aspect of the present disclosure, the updated
multimedia content may include a partial-view of the connected device 216 including
only the virtual actuator. For example, the updated multimedia content as displayed
includes a zoomed-in portion of the virtual actuator of the connected device 216 in
order to enable the user interacts with the virtual actuator. According to an aspect of
the present disclosure, the updated multimedia content may include a whole-view of
the connected device 216 including the virtual actuator as a highlighted portion. The
updated multimedia content may be displayed in the respective AR/VR space on
receiving the gesture position information at step 602. As explained above, the gestures
mapping unit (referring to FIGS. 4B and 5B), maps the gestures to a corresponding
multimedia content to be rendered in the respective AR/VR, in the gesture mapping
table. The gesture mapping table may also include the corresponding gesture position
information in the respective AR/VR space. Accordingly, upon receiving the gesture
position information, the relevant updated multimedia content may be identified from
the gesture mapping table. The updated multimedia content as identified is then
rendered on the respective AR/VR. In one example, the graphical representation of the
actuating means within the updated multimedia content may be rendered at a location
derivable from the gesture position information as detected in the respective AR/VR
space.

Further, the method 600 includes at step 604, receiving, by the respective AR/VR
device, gesture command information in relation to the actuator. In accordance with an
embodiment of the present disclosure, the control command is based on a correlation
between the gesture command information and the actuator. By way of an example, the

user may interact with the virtual actuator, such as buttons, control panels, knobs by
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means of gestures such as press, turn, slide etc. As explained above, the gestures are
mapped in the gesture mapping table to a corresponding operation to be performed in
the respective AR/VR. One such operation includes providing a control command to a
connected device 216 corresponding to the multimedia content in relation to which the
gesture has been performed. The gesture analyzing unit (referring to FIGS. 4B and 5B)
in conjunction with various other modules, for example, the depth-perception unit, the
imaging unit etc., analyzes the gestures to identify a match to a gesture command in-
formation in the gesture mapping table. In accordance with an embodiment of the
present disclosure, the step 604 may include receiving by the AR/VR device, an in-
termediate gesture-input to position the graphical representation of the actuating means
close to the graphical representation of the desired actuator before processing the
gesture command information.

Further, the method 600 includes at step 605, generating a control command based
on the gesture command information and providing the control command to the
connected device 216. The control command is at least based on a correlation between
the gesture command information and the actuator. For example, if a gesture-input in
relation to controlling an actuator is captured and analyzed and a corresponding
gesture-command is detected, then only a corresponding control command is generated
for the corresponding connected device 216. In this example, if a match is identified
between the analyzed gesture and a gesture command information in the gesture
mapping table, then the gesture is converted to a corresponding control command
which is then provided to the connected device 216 over the network 215 (as shown in
FIG. 2).

In accordance with an embodiment of the present disclosure, the control command
provided to the connected device 216 may include an instruction to update the status of
the connected device 216. In accordance with a further embodiment of the present
disclosure, the method 600 may include receiving an acknowledgement from the
connected device 216 once the status of the connected device 216 has been updated. In
accordance with a further embodiment of the present disclosure, the method 600 may
include updating the display of the multimedia content to depict an updated status of
the connected device 216.

Referring to FIG. 6B, a method 600 of providing control command to a connected
device 216 is disclosed, in accordance with a second embodiment of the present
disclosure. The method 600 includes at step 606 displaying, on the respective AR/VR
device, a plurality of multimedia contents corresponding to a plurality of connected
devices 216. In accordance with a further embodiment of the present disclosure, the
plurality of connected devices 216 may be from a single environment, for example a

living room of the home environment. In accordance with another embodiment, the
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plurality of connected devices 216 may be from two or more physically separated envi-
ronments, for example, from a living room of the home environment, from a kitchen of
the home environment, or from an office environment.

Further, the method 600 includes at step 607, receiving, on the respective AR/VR
device, gesture position information of the actuating means.

Further, the method 600 includes at step 608, selecting a connected device 216 based
on the gesture position information. The selection may be of one of the plurality of
multimedia contents of the connected devices 216, as displayed during step 606.

Further, the method 600 includes at step 609, displaying, on the respective AR/VR
device, the updated multimedia content including a graphical representation of the
actuating means in an operational relationship with a graphical representation of at
least one actuator corresponding to the connected device 216 thus selected.

Further, the method 600 includes at step 610, receiving, by the AR/VR device,
gesture command information in relation to the actuator. In accordance with an em-
bodiment of the present disclosure, the step 610 may include receiving by the AR/VR
device, an intermediate gesture-input to position the graphical representation of the
actuating means close to the graphical representation of the desired actuator before
processing the gesture command information.

Further, the method 600 includes at step 611, generating a control command based
on the gesture command information and providing the control command to the
connected device 216 thus selected.

Referring to FIG. 6C, a method 600 of providing control command to a plurality of
connected devices 216 is disclosed, in accordance with a third embodiment of the
present disclosure. The method 600 includes at step 612, displaying, on the respective
AR/VR device, a plurality of multimedia contents corresponding to a plurality of
connected devices 216.

Further, the method 600 includes at step 613, receiving, on the respective AR/VR
device, a plurality of gesture position information of plurality of actuating means. By
way of an example, a plurality of virtual hands, or a plurality of virtual avatars of the
users may be displayed on the display of the respective AR/VR device. Accordingly,
gesture position information from the plurality of virtual hands or virtual actuators may
be received. This example may a training scenario involving multiple users.

Further, the method 600 may include at step 614, selecting at least one connected
device 216 based on the plurality of gesture position information. Further, the method
may include at step 615, displaying, on the respective AR/VR device, plurality of
updated multimedia contents, wherein each updated multimedia content includes a
graphical representation of an actuating means in an operational relationship with

respect to a graphical representation of a virtual actuator corresponding to the
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connected devices 216 thus selected at step 614. Further, the method may include at
step 616, receiving, by the respective AR/VR device, plurality of gesture command in-
formation in relation to the plurality of virtual actuators. In accordance with an em-
bodiment of the present disclosure, the step 616 may include receiving by the AR/VR
device, an intermediate gesture-input to position the graphical representation of the
actuating means close to the graphical representation of the desired actuator before
processing the gesture command information.

Further, the method may include at step 617, generating plurality of control
commands based on the plurality gesture command information, and providing the
control command to the respective connected devices 216 thus selected.

FIG. 7 illustrates a method 700 of providing control command to at least one
connected device 216, in accordance with another embodiment of the present
disclosure. According to various embodiments of the present disclosure, the method
700 may be implemented on any of the VR device 401 and the AR device 501, as
disclosed with respect to FIG. 4A to FIG. 5B.

Referring to FIG. 7A, a method 700 of providing control command to a connected
device 216 is disclosed, in accordance with an embodiment of the present disclosure.
According to the present embodiment, the method 700 may include at step 701,
detecting one or more parameters corresponding to an environment viewable through
the respective AR/VR device. As described above, the one or more parameters of the
environment viewable through the respective AR/VR device are detected using one or
more positioning systems in conjunction with other various other modules, for
example, the GPS unit, the sensing modules, the imaging unit etc..

Further, the method 700 may include at step 702, identifying, based on the one or
more parameters, at least one multimedia content, the multimedia content corre-
sponding to the connected device 216. Once detected, the parameters are identified for
a match with the stored placement information in the placement database 220. If a
match is identified in the placement database 220, then the multimedia content for the
matched placement information is identified from the placement database 220.

Further, the method 700 includes at step 703, displaying, on the respective AR/VR
device, the identified multimedia content. According to the present embodiment, the
identified multimedia content may rendered in a position in the VR view, or the AR
view, as detected by the positioning unit (referring to FIGS. 4B and 5B).

Further, the method 700 includes at step 704, receiving, by the respective AR/VR
device, gesture position information of an actuating means.

Further, the method 700 includes at step 705, displaying, on the respective AR/VR
device, an updated multimedia content including a graphical representation of an

actuating means in an operational relationship with respect to a graphical repre-
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sentation of at least one actuator corresponding to the connected device 216, wherein
the graphical representation of the actuating means is rendered at a location derivable
from the gesture position information.

Further, the method 700 includes at step 706, receiving, by the AR/VR device,
gesture command information in relation to the actuator. In accordance with an em-
bodiment of the present disclosure, the step 706 may include receiving by the AR/VR
device, an intermediate gesture-input to position the graphical representation of the
actuating means close to the graphical representation of the desired actuator before
processing the gesture command information.

Further, the method 700 includes at step 707, generating a control command based
on the gesture command information and providing the control command to the
connected device 216 thus selected.

In accordance with an embodiment of the present disclosure, the placement in-
formation with respect to a multimedia content of a connected device 216 may be
provided by way of a placement command. Referring to FIG. 7B, a method 700 of
providing placement information with respect to a multimedia content of a connected
device is disclosed, in accordance with one embodiment of the present disclosure.

As illustrated, the method 700 includes at step 708, detecting a placement command
for placing a multimedia content on an environment viewable through the respective
AR/VR device, the multimedia content corresponding to the connected device 216.

Further, the method 700 includes at step 709, detecting one or more parameters cor-
responding to the environment viewable through the respective AR/VR device.

Further, the method 700 includes at step 710, mapping the one or more parameters
thus detected with information pertaining to the multimedia content and storing the
same in a database for subsequent use. In accordance with one embodiment, the
database may be the placement database 220, as explained above.

The foregoing description shall now illustrate various examples of implementing the
present disclosure on a VR device 300. Some of the other embodiments of the present
disclosure shall also become apparent through the following examples.

FIG. 8 illustrates an example of viewing connected devices 216 in a VR view 800,
using, for example, the VR device 401, as explained above. As illustrated in the FIG.
8A, an example pre-recorded VR view 800 of a home environment is shown, which
may include virtual replicas, i.e., the multimedia contents, of the connected devices
216, as depicted in the VR view 800. The virtual replicas as represented in FIG. 8A
include a thermostat 216, a climate control unit 216, a dynamic display control panel
216, security sensors 216, an audio distribution panel 216 and mood lightning and
dimming unit 216. Further, the VR view 800 also represents textual information for the

operations to be performed using the virtual replicas in the VR view 800. Such textual
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information as represented in FIG. 8B include: ‘connected thermostats manage
climate’ information for the connected device 216, ‘climate control’. Further, in-
formation: ‘manage light, climate, fan speed and security’, is represented for the
connected device 216, ‘dynamic display control panel’.

Further, FIG. 8B illustrates, the pre-recorded VR view 800 being presented in a VR
using, for example, the VR device 401, as explained above. Further, FIG. 8B also il-
lustrates graphical representation of the actuating means 801, i.e., virtual replica of
human hands, being rendered on the display of the VR device 401. Thus, the virtual
replica of the hands can be seen in the VR view 800 interacting with the connected
devices 216 in the VR view 800 in order to perform one or more gestures to control the
real connected devices 216 present in the home environment.

FIGS. 9A and 9B illustrate one example of viewing a connected device 216 in a
reality of the user using, for example, when using or wearing the AR device 501, as
explained above. As illustrated in FIG. 9A, a user is seen pointing her finger towards
an empty space in a real office environment 900. In this example, the user may have
dedicated the empty space in her office (which is an empty desk or table) to a
multimedia content of a connected device 216, such as a virtual microwave oven. As
illustrated in FIG. 9A, the user in her office environment 900 wears an AR device 501,
such as head gears, and makes a pointing gesture with her finger 901 that represents
the actuating means of the AR device 501. The pointing gesture is made towards an
empty space on her desk. Based on the pointing gesture position as identified from an
image of the real office environment 900, a multimedia content of a connected device
216, i.e., a microwave, is identified and displayed at the position of the gesture
position. Referring to FIG. 9B, a virtual microwave 903 appears at the same position to
which the gesture is pointed to. Once the virtual microwave is displayed at the user’s
actual location, the user can control the real microwave situated at the user’s home by
controlling the virtual microwave 903 through hand and/or finger gestures which gives
the user a real experience of interacting with the device 216.

FIGS. 9C and 9D illustrate another example of placing a multimedia content of a
connected device 216 at a desired location in an AR, when using or wearing the AR
device 501. In this example, the desired location can be seen as a position 902 on a
table placed in a real environment 900, which may be a living space of the user, as rep-
resented in FIGS. 9C and 9D. For exact placement of the multimedia content at the
position 902, the positioning unit (referring to FIG. 5B) may employ various vision
based and location based positioning systems disclosed above, for example, indoor po-
sitioning system (IPS), image processing techniques, triangulation techniques, use of
markers etc. Referring to FIG. 9C, the user wears his AR device 501 (represented as

head gears) and makes a vision based gesture in the direction in which the position 902
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can be seen or captured on the table near him. Once the parameters of the environment
in relation to the gesture are detected, a multimedia content of a connected device 216
is displayed at the same position 902. Referring to FIG. 9D, a multimedia content rep-
resented as a virtual microwave 903 appears at the same position 902 towards which
the vision gesture is directed.

FIGS. 10A to 10C illustrate an example of an updated multimedia content including
a virtual replica 1000 including a plurality of virtual actuators corresponding to a
connected device. The updated multimedia content may be displayed on a display of a
VR device 401, as explained above. The virtual replica may include buttons and knobs
as represented in FIGS. 10A to 10C. FIG. 10A illustrates a pointing gesture performed
at virtual button 1001 as displayed within the virtual replica 1000 by a finger of the
user of the VR device 401. In this example, the actuating means is the finger, or hand
of the user of the VR device 401. Accordingly, the updated multimedia content as il-
lustrated also represents a graphical representation of the finger interacting with the
virtual button 1001. FIGS. 10B and 10C respectively illustrate a rotation gesture
performed on a virtual knob (1002 and 1003) as displayed within the virtual replica
1000 by using a thumb and a finger of the user of the VR device 401. Accordingly, the
updated multimedia content as illustrated also represents a graphical representation of
the thumb and a finger interacting with the virtual knob (1002 and 1003). FIG. 10B il-
lustrates a virtual knob 1002 prior to performing the rotation and FIG. 10C illustrates a
knob 1003 after performing the knob rotation. The gesture analyzing unit (referring to
FIGS. 4B and 5B) may detect the gestures performed on the virtual replica of the
actuator, as illustrated in FIGS. 10A, 10B and 10C, and accordingly analyzed gestures
are converted to corresponding control commands and provided to the actual
connected device 216. Using the virtual actuators as illustrated in FIGS. 10A, 10B and
10C, heavy machineries and complex systems may be controlled by simple interacting
with the virtual actuators of the updated multimedia contents in a VR. One such
example is illustrated in FIGS. 11A and 11B.

FIG. 11B illustrates a complex machine as a connected device 216 present in the real
world environment 217. The user may be able to operate the complex machine that is
shown in FIG. 11B, while sitting at his home. FIG. 11A illustrates a home environment
1110 where the user is seen wearing his VR device 401 performing gestures with his
hands 1120. The gestures performed by the user in his home environment 1110 may be
translated to control commands to be provided at the complex machine (shown as
connected device 216 in environment 217 in FIG. 11B. Further, FIG. 11B also il-
lustrates graphical representation of the actuating means 1120-1 in an operational rela-
tionship with the virtual actuators.

Another example illustrated in FIG. 12 represents a user wearing a device (for
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example a VR device 401) which enables him to view a VR environment 1260 of a
factory including machine equipment. The VR 1260 viewable through his respective
VR device 401 enables the user to interact with complex machinery from any place.

Another example illustrated in FIG. 13 represents a user wearing an AR device 501
present in his home environment 1330. Further, within the home environment 1330, an
AR includes a multimedia content 1350 displayed in an AR viewable through the AR
device 501. The user is seen interacting with the multimedia content 1350, which is a
virtual machine tool, using eye-gestures 1340 (represented as dotted lines).

FIGS. 14A and 14B illustrate another graphical representation of a display of the VR
device 401 displaying an updated multimedia content including a graphical repre-
sentation of an actuating means 1401 in an operational relationship with a virtual
actuator 1400 of the connected device 216. As illustrated in FIG. 14 A, the virtual
actuator of a connected device 216 is represented as a touch-input panel 1400 which
may represent a user-interface of software for the connected device 216, where the
user-interface is present on a computer system in a real environment 217, as shown in
FIG. 14B. Further, the hand gesture may be performed by the user by means of a
marker 1401 worn on the user’s finger. As seen in FIG. 14A, a gesture command is
provided by way of drawing on the virtual input panel 1400. The gesture command as
drawn on the virtual input panel 1400 is translated as an output to the real connected
device 216, as shown in FIG. 14B.

FIGS. 15A and 15B illustrate another example graphical representation of displaying
an updated multimedia content on the display of a VR device 401, explained above. As
illustrated in FIG. 15A, the VR display (not shown) displays a VR view 1500 including
an updated multimedia content that includes a virtual replica 1501 of an actuator of a
flight simulator and a graphical representation 1502 of the hand performing gestures on
the virtual replica 1501 of the actuator. Further, FIG. 15B illustrates a user present in
real world environment 217 wearing a VR device 401 represented as head-gears, who
is able to view the VR view 1500 sitting at his home environment 1504. Further, the
user may operate the actuator of the flight-simulator by performing gestures through
his hands on the virtual replica 1501, as seen on his VR display through his VR device
401.

FIGS. 16A and 16B illustrate a graphical representation of displaying an updated
multimedia content on the display of a VR device 401, as explained above, the updated
multimedia content including a graphical representation of the actuating means for
controlling the connected device. As illustrated in FIG. 16A, a user present in real en-
vironment 1610 wearing a VR device (not shown) represented as head-gears, provides
gesture commands by way of hand movement towards a smart fountain. Further, as il-
lustrated in FIG. 16B, a VR view 1600, as presented on the VR display (not indicated
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in FIG. 16B) includes an updated multimedia content that includes a graphical repre-
sentation 1601 of the hand performing a gesture towards the smart fountain in order to
provide control commands to the smart fountain.

FIGS. 17A and 17B illustrate a graphical representation of a 360 degree VR view
1700 on a VR display (not indicated) of a VR device 1701(for example, the VR device
401). As illustrated in FIG. 17A, a multimedia content 1701 of a connected device is
selected within the 360 degree VR view 1700. Further, the VR view 1700 also includes
graphical representation of the actuating means 1702 represented as hands of the user
in FIG. 17A. Further, FIG. 17B illustrates the 360 degree VR view 1700 including sub-
stantially similar virtual replicas 1701-1, and 1701-2. The user may select a multimedia
content (1701-1 or 1701-2) from the VR view 1700 so as to reallocate the multimedia
content to any of the connected devices. By way of an example, the multimedia content
1701 as selected by the user belongs to an air conditioning unit. The multimedia
content 1701 may also be reallocated to another connected device so as to control that
connected device via the multimedia content 1701.

FIGS. 18A and 18B illustrate an example updated multimedia content including an
actuator of a connected device. As illustrated in FIG. 18A, a multimedia content 1801
is displayed in a VR view 1800. For understanding sake, the VR display of the VR
device 401 is not shown in FIG. 18A, on which the VR view 1800 is displayed. FIG.
18B illustrates a portion of the VR device 401, including an updated multimedia
content 1802 including a zoom-in portion of the actuator of the multimedia content
1801. Further, as illustrated in FIG. 18B, a list of available virtual replicas of actuators,
indicated by arrow 1802-1, may be displayed along with the updated multimedia
content 1802. As such the user may select a virtual replica of an actuator which he
desires to interact with, to provide gesture command to the real connected device, irre-
spective of the actuator actually present on the real connected device.

FIGS. 19A and 19B illustrate controlling smart lights in an AR displayed on the AR
device 501, as explained above. As illustrated, the user can operate smart lights in his
office using the headset, i.e. AR device 501, by simply looking and making a pointing
gesture towards the smart lights on the ceiling.

FIG. 20 illustrates an example of performing remote control in a first device
supporting at least one of a VR mode and an AR mode, in accordance with an em-
bodiment of the present disclosure.

Referring to FIG. 20, a method 2000 of performing remote control in a first device
supporting at least one of a VR mode and an AR mode. In FIG. 20, the first device
may form for example, the AR device 501, the whole or part of the electronic device
300 as shown in FIG. 3, electronic device 201 as shown in FIG. 2A.

The method 2000 includes at step 2010, displaying at least one icon for controlling
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one or more functions provided by a second device. The second device may
correspond to the connected device 216 as shown in FIG. 2B. Alternatively, a device
selected by the user's gesture among a plurality of connected target devices may be the
second device.

The at least one icon is displayed on a screen of the first device. And, status in-
formation of the second device, and an indicator for manipulating one of the at least
one icon based on a gesture of a user may be further displayed on the screen. The one
of the at least one icon is indicated by the indicator based on position information of
the indicator on the screen. For example, the one of the at least one icon may be an
icon displayed at a location corresponding to position information of the indicator on
the screen.

Meanwhile, the manipulation of the one of the at least one icon may include at least
one of tap, double tap, long press, clockwise rotation, anticlockwise rotation, swiping
and sliding on the one of the at least one icon.

The method 2000 includes recognizing a gesture of a user at step 2020. Further, the
method 2000 includes at step 2030, obtaining a control command for controlling one
of the one or more functions provided by the second device based on the recognized
gesture and the displayed at least one icon. For example, the control command is
obtained by generating a control command corresponding to the manipulation of the
one of the at least one icon.

The method 2000 includes at step 2040, transmitting the obtained control command
to the second device. A connection with the second device is established for
transmitting the obtained control command.

While certain present preferred embodiments of the invention have been illustrated
and described herein, it is to be understood that the invention is not limited thereto.
Clearly, the invention may be otherwise variously embodied, and practiced within the

scope of the following claims.
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Claims

A method for performing remote control in a first device supporting at
least one of a virtual reality (VR) mode and an augmented reality (AR)
mode, the method comprising:

displaying at least one icon for controlling one or more functions
provided by a second device;

recognizing a gesture of a user;

obtaining a control command for controlling one of the one or more
functions provided by the second device based on the recognized
gesture and the displayed at least one icon; and

transmitting the obtained control command to the second device.

The method of claim 1, wherein obtaining the control command
comprises:

displaying an indicator for manipulating a first icon of the at least one
icon on a screen displaying the at least one icon based on the
recognized gesture; and

generating the control command corresponding to the manipulation of
the first icon in response to the manipulation of the first icon based on
the recognized gesture.

The method of claim 2, wherein the first icon is an icon displayed at a
location corresponding to position information of the indicator on the
screen.

The method of claim 2, wherein the manipulation of the first icon
includes at least one of tap, double tap, long press, clockwise rotation,
anticlockwise rotation, swiping and sliding on the first icon.

The method of claim 1, wherein displaying the at least one icon
comprises:

displaying a plurality of target devices; and

identifying one of the plurality of target devices as the second device
by a gesture of the user; and

displaying the at least one icon for controlling the one or more
functions provided by the second device.

The method of claim 5, wherein transmitting the control command
further comprises:

establishing a connection with the identified second device.

The method of claim 1, wherein displaying the at least one icon

comprises:
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displaying the at least one icon at location indicated by a gesture of the
user.

The method of claim 7, wherein the location is identified based on at
least one of a global positioning system (GPS), an indoor positioning
system (IPS), at least one marker, an image processing technique and a
triangulation technique.

The method of claim 1, wherein displaying the at least one icon further
comprises:

displaying status information of the second device.

The method of claim 1, wherein the at least one icon is updated based
on position information of the first device.

A first device supporting at least one of a virtual reality (VR) mode and
an augmented reality (AR) mode, the first device comprising:

a transceiver;

a display configured to display at least one icon for controlling one or
more functions provided by a second device;

a sensor configured to recognize a gesture of a user; and

a processor configured to:

obtain a control command for controlling one of the one or more
functions provided by the second device based on the recognized
gesture and the displayed at least one icon, and

control the transceiver to transmit the obtained control command to the
second device.

A first device supporting at least one of a virtual reality (VR) mode and
an augmented reality (AR) mode, the first device configured to perform

the method described in one of claims 2 to 10.
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[Fig. 6B]
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representation of the actuating means is rendered at a
location derivable from the gesture position information

Receiving gesture command information in

relation to the actuator — 610

Generating a control command based on the
gesture command information and providing the control | 514
command to the connected device thus selected
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[Fig. 6C]

600
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Displaying a plurality of multimedia contents corresponding to
a plurality of connected devices — 612

Receiving a plurality of gesture position information
of a plurality of actuating means — 613

Selecting at least one connected device based on
the plurality of gesture position information — 614

Displaying the updated multimedia content including a
graphical representation of the actuating means placed
in an operational relationship with respect to a
graphical representation of at least one actuator — 615
corresponding to the connected device 216 thus selected,
where the graphical representation of the actuating means is
rendered at a location derivable from the gesture position information

Receiving the plurality of gesture command information in

relation to the plurality of actuators — 616

Generating the plurality of control commands based on the
plurality of gesture command information and providing the 617
control command to the connected devices thus selected
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[Fig. 7A]
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Detecting one or more parameters corresponding to an
environment viewable through the device

—~ 701

Identifying, based on the one or more parameters,
at least one multimedia content, the multimedia
content corresponding to the connected device

~ 702

Displaying the identified multimedia content

~ 703

Receiving gesture position
information of an actuating means

~— 704

Displaying the updated multimedia content including a
graphical representation of the actuating means placed in an
operational relationship with respect to a graphical
representation of at least one actuator corresponding to the
connected device thus selected, where the graphical
representation of the actuating means is rendered at a location
derivable from the gesture position information

—~ 705

Receiving gesture command information in
relation to the actuator

~ 706

Generating a control command based on the
gesture command information and providing the control
command to the connected device thus selected

— 707
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[Fig. 7B]

700
R

Detecting a placement command for placing a multimedia
content on an environment viewable through the device,
the multimedia content corresponding to the connected device 216

— 708

Detecting one or more parameters corresponding to

the environment viewable through the device — 709

Mapping the one or more parameters thus detected with
information pertaining to the multimedia content and L 710
storing the same in a database for subsequent use
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[Fig. 8B]
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[Fig. 9A]

[Fig. 9B]

[Fig. 9C]
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[Fig. 9D]
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[Fig. 10C]
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[Fig. 20]

2000
R

Displaying at least one icon for controlling one or
more functions provided by a second device — 2010
Recognizing a gesture of a user ~— 2020

Obtaining a control command for controlling one of the one
or more functions provided by the second device based on the f~ 2030
recognized gesture and the displayed at least one icon

Transmitting the control command to the second device  §— 2040
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