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METHOD AND SYSTEM FOR MANAGING VIRTUAL CONTENT

TECHNICAL FIELD

This invention relates generally to a method and system for managing virtual content.

Background

An AR system may allow the user to interact with the generated AR content such as by
manipulating generated elements, showing or hiding individual generated elements, and the
like. An AR system also may allow the user to add generated elements such as drawings or
text annotations to the AR environment. AR has been applied to many fields of use
including events, conventions, architecture, art, construction, education, medicine,
entertainment, and tourism, etc. However, previously known AR systems are limited in that
they are directed to augmentation of an entire environment, thus requiring specification of
extensive AR environments. In addition, previously known AR systems are limited in their
ability to allow content to be generated, edited and uploaded to an AR environment.
Tracking of use of AR content, when in use, is also non-existent which has reduced the
pervasiveness of use of AR, or mixed reality technologies, on social media platform.

Therefore, there exists a need for a solution for addressing the foregoing problems.

Summary

In accordance with a first aspect of the invention, there is disclosed virtual content
management method comprising converting input data in a first format into content data in a
second format by a data conversion module, the content data being descriptive of and for
generating virtual content therewith, and generating an instance of the virtual content from
the content data by an content engine in a spatial environment defined by a software
application having app data associated therewith, the virtual content being located with a
reference frame in a spatial environment, the spatial environment being at least one of a
virtual space, a real-world space and a locator being associated therewith. The method
further comprises generating a view of the virtual content in the spatial environment based

on a predefined viewport defined by the software application operating from a computing
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device. Wherein interaction with user interaction with at least one of the virtual content and
the spatial environment is performed via at least one of interacting with a user interface (UI)

of the computing device and spatially manipulating the computing device.

In accordance with a second aspect of the invention, there is disclosed virtual content
management system comprising data conversion module for converting input data in a first
format into content data in a second format, the content data being descriptive of and for
generating virtual content therewith, an content engine for generating an instance of the
virtual content from the content data in a spatial environment defined by a software
application having app data associated therewith, the virtual content being located with a
reference frame in a spatial environment, the spatial environment being at least one of a
virtual space, a real-world space and a locator being associated therewith, and a rendering
module for generating a view of the virtual content in the spatial environment based on a
predefined viewport defined by the software application operating from a computing device.
Wherein interaction with user interaction with at least one of the virtual content and the
spatial environment is performed via at least one of interacting with a user interface (UI) of

the computing device and spatially manipulating the computing device.

In accordance with a third aspect of the invention, there is disclosed a machine comprising
a machine-readable medium having stored therein a plurality of programming instructions,
which when executed, the instructions cause the machine to convert input data in a first
format into content data in a second format, the content data being descriptive of and for
generating virtual content therewith, generate an instance of the virtual content from the
content data in a spatial environment defined by a software application having app data
associated therewith, the virtual content being located with a reference frame in a spatial
environment, the spatial environment being at least one of a virtual space, a real-world space
and a locator being associated therewith, and generate a view of the virtual content in the
spatial environment based on a predefined viewport defined by the software application
operating from a computing device. Wherein interaction with user interaction with at least

one of the virtual content and the spatial environment is performed via at least one of
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interacting with a user interface (UI) of the computing device and spatially manipulating the

computing device.

Brief Description of the Drawings

FIG. 1 illustrates a virtual content generated by a virtual content management method using
a virtual content management method according to an aspect of the invention and presented
on a computing device where the exemplary virtual content is an avatar located to words on

a name card functioning as markers;

FIG. 2 illustrates an exemplary configuration between the virtual content management

system and the computing device of FIG;

FIG. 3 shows a partial system diagram of the virtual content management system for

generating the virtual content of FIG. 1 according to an aspect of the invention;

FIG. 4 shows a process flow diagram of the virtual content management method according

to an aspect of the invention; and

FIG. 5 shows a data flow diagram of data flow between the virtual content management

system of FIG. 3 and the computing device of FIG. 1; and

FIG. 6 illustrates a non-coding-based design interface of an interface engine of the virtual
content management system of FIG. 2 for designing and creating interaction intelligence for

associating with an exemplary virtual content.
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Detailed Description

An exemplary embodiment of the present invention, virtual content management method
100 utilising virtual content management system 20 is described hereinafter with reference
to FIG. 1 to FIG. 6. The virtual content management system 20 can represent various forms
of server systems 21 including, but not limited to a web server, an application server, a
proxy server, a network server, or a server farm. In some implementations, the virtual
content management system 20 may communicate wirelessly with one or more of a
computing device 22 through a communication interface (not shown), which may include
digital signal processing circuitry where necessary. The communication interface may
provide for communications under various modes or protocols. In addition, short-range
communication may occur, such as using a Bluetooth, WiFi, iBeacons or other such

transceiver.

In other implementations, the virtual content management system 20 may perform wired or
wireless communication with one or more of the computing device 22 via a network 24.
The network 24 can be a large computer network, such as a local area network (LAN), wide
area network (WAN), the Internet, a cellular network, or a combination thereof connecting
any number of mobile clients, fixed clients, and/or servers. In most implementations, the
network 24 may include a corporate network (e.g., an intranet) and one or more wireless

access points.

The computing device 22 can represent various forms of processing devices including, but
not limited to, a desktop computer, a laptop computer, a handheld computer, a personal
digital assistant (PDA), a smartphone, a smart tablet, a cellular telephone, a network
appliance, a camera, a smart phone, an enhanced general packet radio service (EGPRS)
mobile phone, a media player, a navigation device, an email device, a game console, or a
combination of any two or more of these data processing devices or other data processing
devices. The computing device 22 may access application software on the virtual content

management system 20.
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Preferably, the virtual content management system 20 further comprises a data conversion
module 26 for converting input data 200 in a first format into content data 202 in a second
format in a step 102. The first format of the input data 200 can be, for example, one of
GLB, GLTF, 3D OBJ or 3DS. Further, the input data 200 can be an animated GIF file or a
video file, for example AVI or MP4, for conversion to a reference or proprietary format
defined by the second format. The data conversion module 26 not only converts the format
of the input data 200, but is able to also, for example, extract 3D features and properties of
an item or article in a video or movie file. The step 103 of converting between the first
format and the second format may be excluded in some implementations if first format of
the input data 200 is the same as the second format, in which case, the input data 200 is
taken as the content data 202. The content data 202 is descriptive of and for generating
virtual content 204 therewith. The virtual content management system 20 further comprises
a content engine 28 for generating an instance of the virtual content 28 from the content data
202 by the content engine in a spatial environment 206 defined by a software application 30
having app data 208 associated therewith in a step 104. The virtual content 204 being
located with a reference frame 210 in the spatial environment 206, the spatial environment
206 being at least one of a virtual space, a real-world space and a locator being associated
therewith. The virtual content management system 20 further comprises a rendering module
32 for generating a view of the virtual content 204 in the spatial environment 206 based on a
predefined virtual viewport 212 defined by the software application 30 operating from the
computing device 22 in a step 106. Interaction with user interaction with at least one of the
virtual content 204 and the spatial environment 206 is performed via at least one of
interacting with a user interface 34 (UI 34) of the computing device 22 and spatially

manipulating the computing device 22.

The virtual content management method 100 further comprises a step 110 of tracking and
capturing usage data 214 comprising user interaction with the virtual content 204 and the
spatial environment 206. The usage data 214 comprises at least one of a user identifier
associated with a user of the computing device 22, captured interactions between the user

and the virtual content 204 and spatial environment 206, usage timings, URI of the software
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application 30 and event data associated with the spatial environment 206 including
comments and emotion indicator, for example emoticons and stickers, provided by other
users of the spatial environment 206 or the platform, for example a social media platform,
where the spatial environment 306 is presented or provided. The usage data 214 can further
comprise geo-location data of computing device 22 and geo-location data associated with

the spatial environment 206.

The virtual content management method 100 further comprises a step 112 of performing
data analysis on the usage data 214 to identify at least one of trends, correlations, data
models, key influences and insights therefrom by an analytics module 38 forming part of the

virtual content management system 20.

Preferably, the software application 30 being one of a web browser, a front-end application,
a middle-ware, a back-end application, web application, a native application, a hybrid
application and a containerized application. Further, the at least one of a virtual space, a
real-world space and a locator being at least one of a substantially real-time image captured
by the computing device 22, a substantially real-time image streamed to the computing
device 22, virtual spatial environment 206, and a mixed reality space generated from the

substantially real-time image and the virtual spatial environment 206.

Preferably, the step 104 of generating an instance of the virtual content 204 from the content
data 202 by the content engine 28 in a spatial environment 206 comprises a step 120 of
tracking position of a reference marker in the spatial environment 206, and a step 122 of
locating the virtual content 204 to a reference marker defining the reference frame 210 in the
spatial environment 206. The reference marker can be a feature in the spatial environment
206, a QR code, a shape or word characters on a physical object such as a name card being
captured in the real-world as the spatial environment 206, as shown in FIG. 1, or the like

uniquely identifiable markers.
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The step 106 of generating a view of the virtual content 204 in the spatial environment 206
based on a predefined virtual viewport 212 defined by the software application 30 comprises
a step 124 of animating the virtual content 204 at least one of based on a pre-defined

animation sequence and in response to user interaction therewith.

Preferably, the step 104 of generating an instance of the virtual content 204 from the content
data 202 by the content engine 28 in a spatial environment 206 comprising comprises a step
126 of generating an instance of the virtual content 204 from the content data 202 by a
content engine 28 in a spatial environment 206 defined by the software application 30 in
response to a request being made by the software application 30. Wherein the request

comprising account authentication data providable from the computing device 22.

The virtual content management method 100 further comprises a step 130 of packaging the
content data 202 with software libraries 214 for generating the virtual content 204 in the
spatial environment 206 into a software container 216, and a step 132 of providing the
software container 216 to the computing device 22 in response to a request therefor. The
request may be generated automatically via a partner platform or application or may be
requested for by the user of the computing device 22 via a third party application or
platform. The software container 216 provides an environment with the necessary software
components for executing codes for or generating the virtual content 204, including

inherited properties and objects, from the content data 202.

Preferably, the virtual content 204 forms one of a virtual reality environment and a mixed
reality environment with the spatial environment 206, and the virtual content 204 being a 2D
content, a 3D content and a point cloud. Further, the input data 200 being providable by the
software application 30 operating on the computing device 22. The input data 200 is
scanned discretised data of an article, engineering drawings, sketches, coordinates, 2D

models and 3D models.
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Preferably, the virtual content management system 20 may be implemented as a web-based
service and platform. A front-end application, for operating on the computing device 22,
may be provided for accessing and interacting with the virtual content management system
20. When the virtual content management system 20 is in use or when the virtual content
management method 100 is implemented, a user may pre-capture an image or a video of a
physical object for generating the input data 200. Alternatively, the input data may be
generated using a modeling software like maya or a CAD software like Solidworks. The
input data 200 may also be generated using a point cloud or a Lidar scanner. The input data
200 is then uploaded onto the virtual content management system 20 for processing and

conversion to the content data 202 by the data conversion module 26.

Once the content data 202 is obtained, the user may access the virtual content management
system 20 to preview, edit and further work on the virtual content 204. At this point,
animation of the virtual content 204, for example an avatar virtual content with a rotating or
spinning animation, may be introduced to the content data 202. The input data 200 may be
containerized as the software container 216 at this point depending on the target software

application 30 that it is to be used or implemented with.

For example, the software application 30 may be a hybrid app on a smart phone that uses,
for example, Apple’s AR toolkit to capture a real-world space, for example a bedroom, as
the spatial environment 206 and to establish a reference frame 210 based on the feature
mesh generated by the hybrid app based on images captured by the camera module of the
computing device 22 so that the generated virtual content 204, for example the mentioned
avatar or a furniture article, may be located and manipulated as an augmented reality content

in the real-world spatial environment 206 image in substantially true-to-scale manner.

Once the virtual content 204 has been generated by the rendering module 32, a portion of
which may be packaged in the software container 216, if implemented, the virtual viewport
212 may be manipulated through interacting with the smart phone or by spatially

manipulating the smart phone to manipulate the virtual viewport. The virtual content 204
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may be resized or repositioned in the spatial environment 206 by manipulation of the UI 34,
for example the touch screen of the smart phone. Information and data of the software
application 30 will be captured as the app data 208 and which will be sent together with the
usage data 214 back to the virtual content management system 20 for analysis by the

analytics module 38.

The software application 30 may also be a web-based social media platform, which may
also operate as a native or hybrid app, such as Facebook or Instagram which will be
identified and captured as the app data 208 together with other information, for example the
corresponding Facebook page address/locator, tags or hashtags, URIs and event
names/handlers. For example, the virtual content 204 may be generated in a Facebook live
session, for example via the mentioned containerization or with plugins/APIs enabled
through the social media platform, where the geo-location of the captured or streamed live
spatial environment 206 may be determined, captured and sent to the analytics module 38
for analysis thereby. Therefore, the implementation of the virtual content management
method 100 and system 20 is wide-ranging and can ideal for MICE events, outdoor Expos,
online events, museum tours or the like. Beyond just being a 3D model, 2D model, a point
cloud or the like content, the virtual content 204 may also be a hologram generated by
projectors as the computing device 22 or virtual reality/augmented reality images or objects

generated by an AR or VR headset, for example Google glass or Oculus headsets.

The virtual content management system 20 further comprises an interface engine 50 for
creating an interaction intelligence associated with the virtual content 204, the interaction
intelligence capturing and defining non-coding-based user interface designs and flow
intelligence for determining interaction flow between the user and the virtual content by 204
the software application 30. A non-coding-based design interface 52 of the interface engine
allows for, for example, drag-and drop actions, drop-down list selections and wizards and
the like aids to a user for defining the interaction intelligence. Of course, content, media and
snippets of codes may be uploaded or integrated with the interaction intelligence as well.

The interaction interface 50 will also further generate codes and resources from the created
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interaction intelligence and one of associating and packaging the codes and resources with
the content data. The generated code may further be packaged with the software container

216 based on user requirements.

The interaction intelligence’s trigger may be pre-defined and may be initiating the
interaction intelligence in response to occurance of a pre-defined at least one of an event and
an interaction with at least one of the virtual content 204 and the spatial environment 206.
As the spatial environment 206 may be a multiverse space with multiverse capabilities and
features, the interaction intelligence allows for a user to provide further features and services
to the user as and when required and appropriate, depending on the intent of the content
creator user or content owner user. For example, when in use, the virtual content 204 may
be a virtual piece of furniture with a trigger point 54 pre-defined via the design interface 52
and presented on the software application 30. When the user interacts via touching the
trigger point 54, for example anywhere on the furniture, textual and audible content may be
presented to the user as part of the interaction intelligence. Options may also be presented
to enable the user to find out more about the furniture, to trigger a conversation, chat or call-
back with a sales staff, or to initiate purchase payment and delivery arrangements with the
business or individual retailing the furniture. In another use case, the user can be walking
past a movie billboard in the spatial environment 206 as part of a multiverse. When the user
touches the billboard, a trailer of a movie may start to play as part of the interaction
intelligence with the billboard being the virtual content 204. The user may intent to
immediately check availability of seats at his favourite cinema and initiate purchase and
payment of tickets to the movie as part of the interaction intelligence, thereby improving

user exper ience.

The virtual content management system 20 may further comprise a tokenization module 56
for tokenizing the virtual content 204, and/or its content data 202, into non-fungible tokens
(NFTs). This will enable the virtual management system 20 to establish a marketplace for
the creation, trading, licensing and commissioning of edits of the virtual content 204 and its

content data 22 by way of the NFTs. Further, the NFTs may be programmed to enable the
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creator of the virtual content 204 to automatically receive royalty whenever ownership of

the NFTs occurs, for example, in the form of percentage of the transaction price.

Further, the NFTs enables ownership thereof and the digital assets associated therewith,
specifically the virtual content 24 and the content data 22 wherefrom the virtual content 24
is generatable and derived from, and provide a way for the virtual content 24 to be bought,
sold and transacted. Hence, the virtual content 24 will therefore form part of a digital asset
library 58 which may be enabled, for example through containerization, for use on the
virtual content management system 20 and other third-party platforms to enable the creation

of an eco-system for digital content creation and use.

The virtual content management system 20 can also be implemented as a machine to
perform the virtual content management method 100 where the machine comprising a
machine-readable medium having stored therein a plurality of programming instructions,
which when executed, the instructions cause the machine to convert the input data 200 in the
first format into content data 202 in a second format, generate an instance of the virtual
content 204 from the content data 202 in the spatial environment 206 defined by the
software application 30 having app data 208 associated therewith, and generate a view of the
virtual content 204 in the spatial environment 206 based on the predefined and spatially
manipulatable virtual viewport 212 defined by the software application 30 operating from a
computing device 22. Wherein the wherein interaction with user interaction with at least
one of the virtual content 204 and the spatial environment 206 is performed via at least one
of interacting with a user interface (Ul 34) of the computing device 22 and spatially

manipulating the computing device 22.

Aspects of particular embodiments of the present disclosure address at least one aspect,
problem, limitation, and/or disadvantage associated with existing virtual content
management methods. While features, aspects, and/or advantages associated with certain
embodiments have been described in the disclosure, other embodiments may also exhibit

such features, aspects, and/or advantages, and not all embodiments need necessarily exhibit
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such features, aspects, and/or advantages to fall within the scope of the disclosure. It will be
appreciated by a visitor of ordinary skill in the art that several of the above-disclosed
structures, components, or alternatives thereof, can be desirably combined into alternative
structures, components, and/or applications. In addition, various modifications, alterations,
and/or improvements may be made to various embodiments that are disclosed by a visitor of
ordinary skill in the art within the scope of the present disclosure, which is limited only by

the following claims.
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Virtual content management method comprising:

converting input data in a first format into content data in a second format by
a data conversion module, the content data being descriptive of and for generating
virtual content therewith;

generating an instance of the virtual content from the content data by a
content engine in a spatial environment defined by a software application having
app data associated therewith, the virtual content being located with a reference
frame in the spatial environment, the spatial environment being at least one of a
virtual space, a real-world space and a locator being associated therewith; and

generating a view of the virtual content in the spatial environment based on a
predefined viewport defined by the software application operating from a
computing device,

wherein interaction with user interaction with at least one of the virtual
content and the spatial environment is performed via at least one of interacting with
a user interface (UI) of the computing device and spatially manipulating the

computing device.

The virtual content management method as in claim 1, further comprising:
tracking and capturing usage data comprising user interaction with the virtual

content and the spatial environment.

The virtual content management method as in claim 2, the usage data further
comprising at least one of a user identifier associated with the user, user profile
associated with the user, captured interactions between the user and the virtual
content and spatial environment, usage timings, URI of the software application

and event data associated with the spatial environment.
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The virtual content management method as in claim 3, the usage data further
comprising geo-location data of computing device and geo-location data associated

with the spatial environment.

The virtual content management method as in claim 4, further comprising:
performing data analysis on the usage data to identify at least one of trends,

correlations, data models, key influences and insights therefrom.

The virtual content management method as in claim 1, the software application
being one of a web application, a native application, a hybrid application and a

containerized application.

The virtual content management method as in claim 6, the at least one of a virtual
space, a real-world space and a locator being at least one of a substantially real-
time image captured by the computing device, a substantially real-time image
streamed to the computing device, virtual spatial environment, and a mixed reality
space generated from the substantially real-time image and the virtual spatial

environment.

The virtual content management method as in claim 1, generating an instance of the
virtual content from the content data by an content engine in a spatial environment
defined by a software application comprises:
tracking position of a reference marker in the spatial environment; and
locating the virtual content to a reference marker defining the reference frame

in the spatial environment.

The virtual content management method as in claim 1, generating a view of the
virtual content in the spatial environment based on a predefined viewport defined

by the software application operating from a computing device comprising:
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animating the virtual content at least one of based on a pre-defined animation

sequence and in response to user interaction therewith.

The virtual content management method as in claim 1, further comprising:

packaging the content data with software libraries for generating the virtual
content in the spatial environment into a software container; and

providing the software container to the computing device in response to a

request therefor.

The virtual content management method as in claim 1, generating an instance of the
virtual content from the content data by the content engine in a spatial environment
defined by a software application comprising:

generating an instance of the virtual content from the content data by an
content engine in a spatial environment defined by the software application in
response to a request being made by the software application,

wherein the request comprising account authentication data providable from

the computing device.

The virtual content management method as in claim 1, the virtual content forming
one of a virtual reality environment and a mixed reality environment with the

spatial environment.

The virtual content management method as in claim 1, the virtual content being a

2D content, a 3D content and a point cloud.

The virtual content management method as in claim 1, the input data being
providable by the software application operating on the computing device,
wherein the input data is scanned discretised data of an article, engineering

drawings, sketches, coordinates, 2D models and 3D models.
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The virtual content management method as in claim 1, further comprising:
creating an interaction intelligence associated with the virtual content by an
interface engine, the interaction intelligence capturing and defining non-coding-
based user interface designs and flow intelligence for determining interaction flow

between the user and the virtual content by the software application; and
generating codes and resources from the created interaction intelligence and

one of associating and packaging the codes and resources with the content data.

The virtual content management method as in claim 1, further comprising:
initiating the interaction intelligence in response to occurance of a pre-
defined at least one of an event and an interaction with at least one of the virtual

content and the spatial environment.

The virtual content management method as in claim 1, further comprising:
tokenizing at least one of the virtual content and its content data 202 into

non-fungible tokens (NFTs) by a tokenization module.

Virtual content management system comprising:

data conversion module for converting input data in a first format into content
data in a second format, the content data being descriptive of and for generating
virtual content therewith;

a content engine for generating an instance of the virtual content from the
content data in a spatial environment defined by a software application having app
data associated therewith, the virtual content being located with a reference frame
in the spatial environment, the spatial environment being at least one of a virtual
space, a real-world space and a locator being associated therewith; and

a rendering module for generating a view of the virtual content in the spatial
environment based on a predefined viewport defined by the software application

operating from a computing device,
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wherein interaction with user interaction with at least one of the virtual
content and the spatial environment is performed via at least one of interacting with
a user interface (UI) of the computing device and spatially manipulating the

computing device.

The virtual content management system as in claim 18, further comprising:

an analyser module for performing data analysis on usage data to identify at
least one of trends, correlations, data models, key influences and insights
therefrom, the usage data comprises tracked and captured user interaction with the
virtual content and the spatial environment, the usage data further comprises at
least one of a user identifier associated with the user, user profile associated with
the user, captured interactions between the user and the virtual content and spatial
environment, usage timings, URI of the software application and event data
associated with the spatial environment,

wherein the usage data further comprising geo-location data of computing

device and geo-location data associated with the spatial environment.

The virtual content management system as in claim 18, the software application
being one of a web application, a native application, a hybrid application and a
containerized application, the at least one of a virtual space, a real-world space and
a locator being at least one of a substantially real-time image captured by the
computing device, a substantially real-time image streamed to the computing
device, virtual spatial environment, and a mixed reality space generated from the
substantially real-time image and the virtual spatial environment, and the virtual
content being animated at least one of based on a pre-defined animation sequence

and in response to user interaction therewith
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The virtual content management system as in claim 18, an instance of the virtual
content is generated from the content data by an content engine in a spatial
environment defined by a software application having app data associated
therewith,

wherein tracking position of a reference marker is in the spatial environment
for locating the virtual content to a reference marker defining the reference frame in

the spatial environment.

The virtual content management system as in claim 18, generating an instance of the
virtual content from the content data by an content engine in a spatial environment
defined by a software application comprising:

The content engine being further for generating an instance of the virtual
content from the content data in the spatial environment defined by the software
application in response to a request being made by the software application,

wherein the request comprising account authentication data providable from
the computing device, and the virtual content forming one of a virtual reality
environment and a mixed reality environment with the spatial environment, and the
virtual content being a 2D content, a 3D content and a point cloud, and

wherein the input data being scanned discretised data of an article,

engineering drawings, sketches, coordinates, 2D models and 3D models.

The virtual content management system as in claim 18, further comprising:
a tokenization module tokenizing at least one of the virtual content and its

content data 202 for generating non-fungible tokens (NFTs) therefrom.
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24. A machine comprising a machine-readable medium having stored therein a plurality
of programming instructions, which when executed, the instructions cause the
machine to:

convert input data in a first format into content data in a second format, the
content data being descriptive of and for generating virtual content therewith;

generate an instance of the virtual content from the content data in a spatial
environment defined by a software application having app data associated
therewith, the virtual content being located with a reference frame in the spatial
environment, the spatial environment being at least one of a virtual space, a real-
world space and a locator being associated therewith; and

generate a view of the virtual content in the spatial environment based on a
predefined viewport defined by the software application operating from a
computing device,

wherein interaction with user interaction with at least one of the virtual
content and the spatial environment is performed via at least one of interacting with
a user interface (UI) of the computing device and spatially manipulating the

computing device.



