wO 20247254414 A2 |0 00000 KOO0 00 0O 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
12 December 2024 (12.12.2024)

(10) International Publication Number

WO 2024/254414 A2

WIPO I PCT

(51) International Patent Classification:
Not classified

(21) International Application Number:
PCT/US2024/032954

(22) International Filing Date:
07 June 2024 (07.06.2024)

(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:

63/471,591 07 June 2023 (07.06.2023) UsS

(71) Applicant: AVEVA SOFTWARE, LLC. [US/US]; 26561
Rancho Parkway S, Lake Forest, California 92630 (US).

(72) Inventors: WANKHEDE, Moresh; 26561 Rancho Park-
way S, Lake Forest, California 92630 (US). PARSONS,

Leon; 26561 Rancho Parkway S, Lake Forest, California
92630 (US). MERIYANI, Merylatha; 26561 Rancho Park-
way S, Lake Forest, California 92630 (US). CLIFF, Tim-
othy; 26561 Rancho Parkway S, Lake Forest, California
92630 (US).

(74) Agent: NOAH, Todd A.; One Embarcadero Center, Suite

720, San Francisco, California 94111 (US).
(81)

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CV, CZ,DE, DJ, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IQ, IR, IS, IT, JM, JO, JP, KE, KG,
KH, KN, KP, KR, KW, KZ, LA, LC, LK, LR, LS, LU, LY,
MA, MD, MG, MK, MN, MU, MW, MX, MY, MZ, NA,
NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO,
RS, RU,RW, SA, SC, SD, SE, SG, SK, SL, ST, SV, SY, TH,

(54) Title: PRESCRIPTIVE INTELLIGENT SYSTEM FOR MOBILE INDUSTRIAL WORKERS

400~ Peripheral Platforms
404~ Cloud Hosting 408~ 410
Ingestion Service Technology /
402~ Pipelines 406~ Components
for User Interfaces
Structured || _|Ingestion Pipeline
Data for 1D Cosmos (Gremlin APY)
Unstructured| | |Ingestion Pipeline
Content for2D [ Cosmos (Documents
{Structured) Inoestion Pioah
3D Models > Data Lake(s)| (198500 © BN Iorchesration APls
(Houses) or Structure Engines
3 party || _|Ingestion Pipeline L Cognitive Search
Solutions for Unstructured
Cloud Based Ingestion Pipeline
Solutions | | 7 for Structured
- T > 3DVS 3D Server
On Premise | | | |Ingestion Pipeline
Data for 3D
406
Standards Governance and Model Definition

FiG. 4

(57) Abstract: A prescriptive intelligent system is provided for mobile industrial workers At least one data lake stores data associated
with industrial assets and processes. At least one orchestration engine applies at least one information standard to at least one ingestion
pipeline, which is enabled to process data from the at least one data lake and use attificial intelligence algorithms that identify actionable
insights in the data, wherein actionable insights comprise solutions implemented in historical environments and feasible for other
environments. A system stores the data as a knowledge graph across different types of technology components for user interfaces. A
user interface responds to an excursion associated with an industrial asset and/or process by providing an overview of at least one of
an industrial asset and/or process, an alarm, a root cause analysis, and/or a prescribed solution, and coordinates outputs from some of

the different types of technology components.

[Continued on next page]



WO 2024/254414 A2 | /110000000000 O A0 O

TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, WS,
ZA,ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, CV,
GH, GM, KE,LR,LS, MW, MZ NA,RW, SC, SD, SL, ST,
SZ, TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ,
RU, TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ,
DE, DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT,
LU, LV, MC, ME, MK, MT, NL, NO, PL, PT, RO, RS, SE,
SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN,
GQ, GW, KM, ML, MR, NE, SN, TD, TG).

Published:
—  without international search report and to be republished
upon receipt of that report (Rule 48.2(g))



WO 2024/254414 PCT/US2024/032954

PRESCRIPTIVE INTELLIGENT SYSTEM FOR MOBILE INDUSTRIAL
WORKERS

CROSS REFERENCE TO RELATED APPLICATION
[001] This application claims priority under 35 U.S.C. § 119 or the Paris Convention from
U.S. Provisional Patent Application 63/471,591, filed June 7, 2023, the entire contents of

which are incorporated herein by reference as if set forth in full herein.

BACKGROUND

[002] As companies accelerate their digital transformations towards more autonomous
operations, the problem facing most is how to strategically implement such transformations.
The increasing level of autonomy associated with such transformation reduces the level of
human presence. However, the number of assets in industrial facilities such as manufacturing
plants and refineries continue to increase due to the ever-increasing complexities of the
processes involved. These trends result in fewer human operators who are responsible for
maintaining more industrial assets, which include pumps, fans, dampeners, generators,
valves, and control systems, as non-limiting examples. Increased industrial complexity and
reduced personnel presence create a problem that needs a solution where ‘in-the-moment’
workers who need to repair or replace a broken asset spend less time searching for

information to reduce the amount of downtime.

[003] In atypical scene in a control room during a critical event, the operators review
multiple systems and databases while discussing with each other possible root causes. In
environments that have been affected by economic reductions or attrition, the knowledge of
how best to address the system often leaves with an operator. Even if a solution is present in
the historical record, locating the information in a timely fashion (or at all) is challenging at
best, which can create the chaotic nature of multiple personnel simultaneously searching for

solutions to an emergency situation.
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DRAWING DESCRIPTION

[004] FIG. 1 depicts an example of an industrial asset which can be used in two different
manufacturing environments according to some embodiments.

[005] FIG. 2 shows an example of a perspective of a user interface when an excursion

occurs according to some embodiments.

[006] FIG. 3 illustrates an example of a knowledge graph architecture according to some

embodiments.

[007] FIG. 4 shows an implementation of the system architecture according to some

embodiments.

[008] FIG. 5 shows components of the system architecture including a common user

interface framework according to some embodiments.

[009] FIG. 6 shows aspects of the system architecture that includes data loading and

mapping according to some embodiments.

[0010] FIG. 7 shows an overview of different aspects of the system architecture according to

some embodiments.

[0011] FIG. 8 illustrates further aspects of the system architecture according to some

embodiments.

[0012] FIG. 9 depicts a flowchart that illustrates an example computer-implemented
method for a prescriptive intelligent system for mobile industrial workers according to some

embodiments; and

[0013] FIG. 10 depicts example components that provide aspects of the system according to

some embodiments.

[0014] FIG. 11 shows an example XR engine that includes various modules according to

some embodiments.
[0015] Fig. 12 shows an example cloud system according to some embodiments.

[0016] FIG. 13 shows the exemplary computer-based systems/platforms, the exemplary
computer-based devices, and/or the exemplary computer-based components of the present

disclosure according to some embodiments.



WO 2024/254414 PCT/US2024/032954

[0017] FIG. 14 illustrates a schematic diagram showing an example embodiment of a client

device that may be used within the present disclosure according to some embodiments.

[0018] FIG. 15 shows the system integrated into a process model according to some

embodiments.

DETAILED DESCRIPTION

[0019] In developing an increase in industrial plant autonomy, which still requires an active
human presence who retain responsibility for the plant, the system includes a knowledge
graph integrated with a manufacturing control system, a data acquisition system, and/or a
data analytics system. The system improves the ‘in-the-moment’ decision making process by
providing a knowledge graph-as-a-service which converts any operator into an expert
operator, resolving the challenge of workers not being able to readily access and understand
asset information to resolve problems with asset functionality. The system can include a
cloud-based integration platform that automates integration of solutions implemented in
multiple disparate manufacturing environments to enable access of all operators to the

“wisdom of the collective.”

[0020] In embodiments, a prescriptive intelligent system is provided for mobile industrial
workers. At least one data lake stores data associated with industrial assets and industrial
processes. At least one orchestration engine applies at least one information standard to at
least one ingestion pipeline, which is thereby enabled to process data from the at least one
data lake and use artificial intelligence algorithms which identify actionable insights in the
data, wherein actionable insights comprise solutions implemented in historical environments
and feasible for other environments. A system stores the data as a knowledge graph across
different types of technology components for user interfaces. A user interface responds to an
excursion associated with an industrial asset and/or an industrial process by providing an
overview of at least one of an industrial asset and/or an industrial process, an alarm, a root
cause analysis, and/or a prescribed solution, and coordinates outputs from some of the

different types of technology components.

[0021] For example, a data lake house stores Acme Energy Corporation’s manufacturing data
that includes Acme’s power plants and wind turbines, which use many industrial assets, such
as axial fans. Many orchestration engine applies many information standards to many ingestion

pipelines to process data from the data lake house and use machine-learning models to identify
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actionable insights in the data. One such insight is the operators in the power plants respond
to axial fans overheating by investigating blockages in a fan’s airflow and incorrect electrical
supply and worn bearings for the fan’s motor, while operators at the win turbines have corrected
problems with overheating axial fans through air flow and electrical supply solutions, but not
with a bearing solution. The system stores the data as a knowledge graph across different types
of user interface technology components, which provide overviews, 3-D depictlions, and key
performance indicator for malfunctioning assets. When an axial cooling fan for a wind turbine
begins to overheat, a dashboard outputs an alarm, an overview, and a 3-D depiction of the fan
to an operator, along with a suggestion to investigate a novel root cause for overheating fans at
Acme’s wind turbines: check the fan’s motor bearings for excessive wear because the fan’s
inlet air flows and the motor’s electrical supply are normal, but the motor’s bearing

temperatures are high.

[0022] Consequently, the system links the knowledge of multiple individuals, both past and
present, using a cohesive knowledge graph according to some embodiments. The knowledge
graph may analyze current manufacturing conditions and inputs from multiple operators and
systems to guide a user to most the efficient solution. The knowledge graph integrates the
operation data and/or engineering data as well as the context visualization platform. In some
non-limiting embodiments, the system can integrate with peripheral platforms where the
system can receive input from the peripheral platforms and/or send collective knowledge to

other peripheral platforms for analysis.

[0023] FIG. 1 depicts an example of an industrial asset 100 that can operate in multiple
different manufacturing environments according to some embodiments. The manufacturing
environments may include a thermal power plant and a wind turbine, where an industrial fan
102 driven by a motor 104 can either supply air in a thermal power plant or cool electronics
in the nacelle of a wind turbine. The fan 102, which may be referred to as an axial fan 102,
may be a critical industrial asset, such that the failure of the fan 102 in either environment
must be immediately addressed because the fan 102 can completely stop operations.
Therefore, many operating conditions of the fan 102 and the motor 104 may be continuously
monitored, such as the motor current 106, the left inlet air flow 108 and the right inlet air

flow 110 for the fan 104, and the motor bearing temperature 112.

[0024] FIG. 2 shows a perspective of an example user interface 200 when an excursion
occurs according to some embodiments. The system can use a system knowledge graph and

interface with a peripheral platform to display the user interface 200 that includes a
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dashboard 202 which can provide an industrial process overview 204, and/or an industrial
asset overview 206, which may be provided by an overview user interface technology
component 208, based on industrial asset and process data models 210. The dashboard 202
can supplement the overviews 202 and 204 with a 3-dimensional industrial asset model 212,
which may be provided by a 3-dimensional user interface technology component 214, based
on 3-dimensional industrial data models 216. The dashboard 202 may further supplement the
overviews 204 and 206 with an industrial asset piping and instrumentation diagram 218
provided by an industrial piping and instrumentation diagram user interface technology

component 220, based on industrial piping and instrumentation diagram data models 222.

[0025] The dashboard 202 can include a default summary view that enables a user to view all
properties including engineering metadata. Another default summary view can enable a user
to look at a 3-dimensional view of an industrial plant, which may be provided by the 3-
dimensional user interface technology component 214, based on the 3-dimensional industrial
data models 216. The dashboard 202 can also display a live trend of a key performance
indicator of the operation of an industrial plant in yet another default view. An additional
default view may include a piping and instrumentation diagram or at the industrial plant level
for any assessment that a worker needs to perform, as provided by the industrial piping and
instrumentation diagram user interface technology component 220, based on the industrial
piping and instrumentation diagram data models 222. When an excursion occurs, the system
can generate a critical alarm and push the alarm to a worker via dashboard 202, as enabled by

a knowledge graph.

[0026] FIG. 3 illustrates an example of a knowledge graph architecture 300 according to
some embodiments. The knowledge graph architecture 300 can include various types of data,

such as engineering data, operational data, and maintenance data.

[0027] Engineering data can be, but is not limited to, 1D, 2D, 3-dimensional, 4D and/or 5D
data. For example, the 1D engineering data can correspond to and/or include 1D simulations
that assist engineering users in understanding the interaction of different components within a
system. Accordingly, such simulations, whether 1D or 5D, for example, can provide design
information for a broad range of mechanical, electronical, pneumatic and/or hydraulic
industries (e.g., construction, oil refinery, shipbuilding, aerospace, automotive, and the like).
Accordingly, the engineering data can enable the renderings of the interaction of components
with their surroundings (e.g., 2D/3-dimensional data), in addition to an entire design of a

system and the systems components’ interactions (e.g., 1D data). As such, such data can
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include the parameters of the physical models of assets and/or endpoint spaces (e.g., design,

structure and make-up information, for example).

[0028] Operational data can include the physical properties and the mechanisms for which
assets operate within a space/endpoint. For example, operational data can include PI/ADH,

AIM-A/Insight, and the like.

[0029] Maintenance data can include data integration and transformation software data which
allows users to develop and execute workflows. Such maintenance data can correspond to
parameters related to efficiency operations, anomalies, errors, fixes, patches, and the like, or
some combination thereol. Maintenance data can enable intelligent asselt management, which
can involve SAP data and/or applications, Maximo data and/or applications, and/or any other
type of application or software suite that enables maintenance operations for a digital/virtual
environment, or some combination thereof. 3-dimensional data can include any type of
known or to be known 3-dimensional data that can be generated (e.g., via scanning and
creating 3-dimensional representations), searched and identified, requested, or otherwise
identified, and can correspond to CAD, point clouds (e.g., Laser Point Clouds, for example),
LiDAR, photogrammetry, meshes, parametric models, depth-maps, RGB-D, multi-view

images, voxels or constructive solid geometry, and the like.

[0030] FIG. 4 shows an implementation of the system architecture 400 according to some
embodiments. The system architecture 400 can include data lakes 402, ingestion pipelines
404, orchestration engines 406, technology components for user interfaces 408, and system or

platform application programming interfaces (APIs 410).

[0031] The system 400 can upload an industrial asset’s data and/or process data and/or
content files to be stored in one or more data lakes 402 (or one or more data lake houses 402).
If the data lake 402 allows partitioning to help identify deltas, or is structured in another way,
then the data lake 402 may be referred to as a data lake house 402. The data lake 402 can
receive and store historical industrial asset (equipment) data, root cause analysis,
implemented solutions, and/or post implementation performance, all of which are stored with
no changes, mapping, and/or interpretations, thereby improving the process delta recognition

by the system 400. At least one (or all) historic versions of the files are retained.

[0032] The ingestion pipelines 404 can take data and content from the data lake 402, analyze
the data and contents using artificial intelligence and/or machine learning algorithms to

identify patterns and develop actionable insights, such as identifying additional “enriched”
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data and content from the data lake 402, to process the data/content in a ‘tailored’ fashion
from the data lake 402 based on rules/mapping provided by one of many information
standards, and/or to provide additional “enriched” context of the data and contents. The
“enriched” additional data and content provides additional information and actionable
insights, which are subsequently made available to platform application programming
interfaces 410. Using the artificial intelligence and/or machine learning algorithms allows
the system 400 to potentially find information/insights more easily or find

information/insights which no individual human or currently available operator have.

[0033] The data and content and the additional “enriched” data and content may then
subsequently be provided to the platform application programming interfaces 410. The
ingestion pipelines 404 may process the data and contents, and any additional “enriched” data
and content, rom the data lake 402 based on rules and mapping provided by information
standards and the models defined in information standards. The same information standards
and mapping may be applied to all data from all sources ensuring that there are compatible,
consistent, and coherent models across of the sources of data. Each of the ingestion pipelines
404 is tailored to its data source to ensure that it is correctly processed, and mappings and

standards are applied in the correct manner.

[0034] The orchestration engines 406 orchestrate the running of the ingestion pipelines 404,
which can process data and content using artificial intelligence and/or machine learning
algorithms, and can apply information standards to each ingestion pipeline 404, ensuring that

the correct information standard is applied for each ingestion pipeline 404.

[0035] The system 400 may include model persistence, where the knowledge graph is stored
by the system 400 across different types of user interface technology components 408, where
each of the different types of user interface technology components 408 can provide a set of
capabilities to support the knowledge graph’s use, such as a set of analysis tools and/or a
connection to a peripheral platform that supports root cause analysis. The user interface
technology components 408 are configured via information standards so that the shape and
behavior of the data conforms and allows. The system 400 to coordinate two or more
technology components 408 to act as a single whole through automated component

configuration.

[0036] The application programming interfaces 410 give access to the data and services

provided by the system 400 and/or are configured by the information standards driving the
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model. This allows the responses by the application programming interfaces 410 to be
tailored by a user to fit particular use cases and data to be returned following different
information standard models. The behavior by the application programming interfaces 410
also allows a response to be blended from data and content from different technology
components 408 in a coherent way, which allows more capabilities to seamlessly be added
from peripheral platforms. Information standards may specily a model and a set of
technology specific configurations that allow the system 400 to be comprised of several
different user interface technology components 408 and behave as if it were a single

configured user interface technology component 408.

[0037] FIG. 5 shows components of the system architecture 500 including a common user
interface (UX) framework 502 according to some embodiments. The system can include a
peripheral platform that includes a common user interface framework 502 that is used to
access the knowledge graph data to execute a command to integrate different user interface
technologies. The system architecture may be designed (as a platform) to federate different
services (both existing and new) allowing the user interface to be changed over time with
minimal input by a user. The system architecture may consume services from at least one
virtual reality and/or augmented reality (XR) peripheral platforms in a common way which
enables interactions with 3-dimensional environments to drive other technologies’

components on the screen.

[0038] FIG. 6 shows aspects of the system architecture 600 that includes data loading and
mapping according to some embodiments. The system can build components in the graph
from a single line in a register. The system can execute assumptions in the line of data that
enables building a model and create the different elements shown. The model shown in FIG.
6 can be an example of the system architecture 600 that can take input data and build
different models depending on industry or customer needs. The data may be loaded into the
knowledge graph as a single entity, such as J-9002A, but it is stored in different types of user
interface technology components and/or peripheral platforms to enable execution of the
knowledge graph to control system outputs. For a single entity, the system can create a
unique and deterministic identifier that binds data together across each of the different
services. FIG. 7 shows an overview of different aspects 700 of the system architecture 600
according to some embodiments. FIG. 8 illustrates further aspects 800 of the system

architecture 600 according to some embodiments.

[0039] FIG. 9 is a flowchart that illustrates a computer-implemented method for prescriptive
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intelligent system for mobile industrial workers, under an embodiment. Flowchart 900
depicts method acts illustrated as flowchart blocks for certain actions involved in and/or

between the system elements 102 — 124 of FIG. 1.

[0040] At least one data lake stores data associated with industrial assets and industrial
processes, block 902. The system received industrial data in a data lake to analyze and use
all the types of data. For example, and without limitation, this can include a data lake house
storing Acme Energy Corporation’s manufacturing data that includes Acme’s power plants

and wind turbines, which use many industrial assets, such as axial fans.

[0041] A data lake can be a centralized repository that stores, processes, and secures large
amounts of data in its original form. Data can be information that is processed, stored, and/or
transmitted by a computer. An industrial asset can be equipment used in the making of goods
and/or the providing of services. An industrial process can be a series of actions or steps

undertaken for the making of goods and/or the providing of services.

[0042] The data may include physical parameters of the industrial assets. For example, the
data includes the physical dimension of the axial cooling fan at the wind turbine, which may
be used to render an accurate 3dimensional depiction of the fan. A physical parameter can be

a number or other measurable factor related to something tangible.

[0043] After at least one data lake stores data, at least one orchestration engine applies at least
one information standard to at least one ingestion pipeline, which is thereby enabled to process
data from the at least one data lake and use artificial intelligence algorithms which identify
actionable insights in the data, wherein actionable insights comprise solutions implemented in
historical environments and feasible for other environments, block 904. The system uses
artificial intelligence to identify feasible solutions to problems which have yet to be solved in
an environment. By example and without limitation, this can include many orchestration engine
applying many information standards to many ingestion pipelines to process data from the data
lake house and use machine-learning models to identify actionable insights in the data. One
such insight is the operators in the power plants respond to axial fans overheating by
investigating blockages in a fan’s airflow and incorrect electrical supply and worn bearings for
the fan’s motor, while operators at the wind turbines have corrected problems with overheating

axial fans through air flow and electrical supply solutions, but not with a bearing solution.

[0044] An orchestration engine can be a tool that automates the coordination and

management of computer resources and services. An information standard can be sets of
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guidelines and formats for communicating data derived by specific high-throughput methods.
An ingestion pipeline can be a structured system that imports, processes, and stores data from
various sources into a centralized location. An artificial intelligence algorithm can be a set of
instructions that allow machines to learn, analyze data, and make decisions based on that
knowledge. An actionable insight can be an observation or finding that can be used to make
decisions or changes that positively impact a business. A solution can be a means of solving
a problem. A historical environment can be the surroundings or conditions in which a
business operated in the past. Feasible can be capable of being carried out or done. Another

environment can be alternative surroundings or conditions in which a business operates.

[0045] Applying the at least one information standard may include applying a same
information standard to all data which is processed from all sources of data to ensure that
compaltible data models are built [or industrial assets as needed by system users. For
example, the ingestion pipeline applies the same information standard to all data being stored
to be viewed together so that each industrial asset is depicted in the correct proportion to the
other industrial assets in the same industrial plant. A same information standard can be
identical sets of guidelines and formats tfor communicating data derived by specific high-
throughput methods. A source can be a place, person, or thing from which somethung comes
or can be obtained. A compatible data model can be simplified descriptions of a system to
assist calculations and predictions for a set of values of variables and which can occur
together without conflict. A system user can be a person who operates a computer

[0046] An artificial intelligence algorithm may be a machine learning algorithm which is
trained on historical data associated with the industrial assets and the industrial processes.

For example, a machine-learning algorithm learned that the operators at the wind turbine
operators had not attempted the motor bearing temperature solution previously. A machine-
learning algorithm can be an application of artificial intelligence that provides a system with
the ability to automatically learn and improve from experience without being explicitly
programmed. Historical data can be information that is associated with the past and is
processed, stored, and/or transmitted by a computer.

[0047] Following an ingestion pipeline processing data, a system stores the data as a
knowledge graph across different types of technology components for user interfaces, block
906. The system prepares different technology components to simultaneously respond with
different but supplementary versions of data on user interfaces. In embodiments, this can

include the system storing the data as a knowledge graph across different types of user interface

10
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technology components, which provide overviews, 3-D depictions, and key performance

indicator for malfunctioning assets. A system can be a set of things working together as parts

of 2 mechanism or an interconnecting network. A knowledge graph can be a sy

e A different type can be a category having disparate
characteristics. A technology component can be a category of scientific knowledge applied to
a user interface. A user interface can be the means by which a buman and a corputer sysiem

interact, in particular the use of input devices and software.

[0048] Identifying solutions may include identifying contexts of the identified solutions, and
providing the prescribed solution comprises providing a context for the prescribed solution.
For example, the suggestion to investigate a novel root cause for overheating fans at Acme’s
wind turbines: by checking the fan’s motor bearings [or excessive wear included the context
information that specified that the fan’s inlet air flows and the motor’s electrical supply are

normal, but the motor’s bearing temperatures are high. A context can be the circumstances
that form the setting for an event, statement, or idea, and in terms of which it can be fully

understood and assessed.

[0049] Subsequent to the system storing the data across different types of technology
components for user interfaces, a user interface responds to an excursion associated with an
industrial asset and/or an industrial process by providing an overview of at least one of an
industrial asset and/or an industrial process, an alarm, a root cause analysis, and/or a prescribed
solution, and coordinates outputs from some of the different types of technology components,
block 908. The system responds to problems by prescribing a solution, some of which have
not been attempted in the problem’s environment. For example, and without limitation, this
can include a dashboard on a user interface responding to an axial cooling fan for a wind turbine
beginning to overheat, by outputting an alarm, an overview, and a 3-D depiction of the fan to
an operator, along with a suggestion to investigate a novel root cause for overheating fans at
Acme’s wind turbines: check the fan’s motor bearings [or excessive wear because the fan’s
inlet air flows and the motor’s electrical supply are normal, but the motor’s bearing
temperatures are high. An excursion can be a deviation from a proper course. An overview
can be a general summary of something. An alarm can be a notification of danger. A root
cause analysis can be a wide range of approaches, tools, and techniques used to uncover causes
of problems. A prescribed solution can be a recommended answer to a problem. An output

can be the material produced.

11
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[0050] The data, which is stored as the knowledge graph across the different types of
technology components, may be accessed via at least one application programming interface.
For example, when the axial motor at one of Acme’s wind turbines began overheating, the
system administrator used an application programming interface to retrieve and preview the
data for the fan. An application programming interface can be a way for two or more
computer programs or components Lo communicate with each other. The user interface
responding to the excursion may include providing at least one of a live trend of a key
performance indicator of the operation of an industrial plant, an industrial asset piping and
instrumentation diagram, properties which include engineering metadata and which are
associated with at least one of the industrial asset or the industrial process, a three-
dimensional view of an industrial plant, a three-dimensional view of the industrial asset, a
virtual reality view of the industrial asset, or an augmented reality view of the industrial asset.
For example, the dashboard included a 3-D depiction of the overheating axial fan at the wind
turbine, and a live trend for the key performance indicator of the motor bearing temperature
for the fan. A live trend can be a general direction in which something is currently
developing or changing. A key performance indicator can be a quantifiable measure used to
evaluate the success in meeting objectives for performance. An operation can be the
functioning of an enterprise or a facility. An industrial plant can be a place where the making
of goods and/or the providing of service takes place. An industrial asset piping and
instrumentation diagram can be a detailed visual representation of a process system’s
components and their interconnections. A property can be an attribute, quality, or
characteristic of something. Engineering metadata can be information that describes
industrial assets. A three-dimensional view can be a representation of something that has
height, width, and depth. A virtual reality view can be a perspective of a computer-
generated simulation of an environment that has width depth and height. An augmented
reality view can be a technology that superimposes a computer-generated image on a user's
perspective of the real world, thus providing a composite perspective.

[0051] Although FIG. 9 depicts the blocks 902 — 908 occurring in a specific order, the blocks
902 — 912 can occur in another order. In other implementations, each of the blocks 902 — 908
can also be executed in combination with other blocks and/or some blocks may be divided

into a different set of blocks.

[0052] FIG. 10 depicts system 1000 which provides an example embodiment according to

components for providing at least one aspect of the system. The system 1000 can include UE
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1002 (e.g., a client device), network 1004, cloud system 1006, database 1008, peripheral
device 1010, and extended reality (XR) engine 1012. It should be understood that while
system 1000 is depicted as including such components, it should not be construed as limiting,
as one of ordinary skill in the art would readily understand that varying numbers of UEs,

peripheral devices, cloud systems, databases and networks can be utilized.

[0053] The UE 1002 can be any type of device, such as a mobile phone, tablet, laptop,
sensor, Internet of Things (IoT) device, autonomous machine, and any other device equipped
with a cellular or wireless or wired transceiver. The UE 1002 can be a device associated with
an individual (or set of individuals), and may correspond to a device having a corresponding

peripheral device 1010, as discussed herein.

[0054] The network 1004 can be any type of network, such as a wireless network, cellular
network, the Internet, and the like, as discussed above. The network 104 facilitates

connectivity of the components of system 1000.

[0055] The database 1008 may correspond to a data storage for a platform (e.g., a network
hosted platform, such as the cloud system 1006, as discussed below) or multiple platforms.
The database 1008 may receive storage instructions/requests from, for example, XR engine
1012 (and associated microservices), which may be in any type of known or to be known
format, such as, for example, standard query language (SQL). The database 1008 may
correspond to a distributed ledger of a distributed network. The distributed network may
include multiple distributed network nodes, whereby each distributed network node includes
and/or corresponds to a computing device associated with at least one entity (e.g., the entity
associated with the cloud system 1006, for example, discussed below). Each distributed
network node may include at least one distributed network data store configured to store
distributed network-based data objects [or the at least one entity. For example, the database
1008 may correspond to a blockchain, where the distributed network-based data objects can
include account information, medical information, entity identifying information, wallet
information, device information, network information, credentials, security information,
permissions, identifiers, smart contracts, transaction history, and the like, or any other type of
known or to be known data/metadata related to an entity’s and/or user’s information,

structure, business and/or legal demographics, inter alia.

[0056] The peripheral device 1010 can be connected to the UE 1002, and can be any type of

peripheral device, such as a wearable device (e.g., smart watch), printer, speaker, sensor, and
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the like. The peripheral device 1010 can be any type of device that is connectable to the UE
1002 via any type of known or to be known pairing mechanism, such as Bluetooth™,

Bluetooth Low Energy (BLE), NFC, and the like.

[0057] FIG. 11 shows the XR engine 1012 including a request module 1102, analysis module
1104, determination module 1106, and the output module 1108 according to some
embodiments. It should be understood that the engine(s) and modules discussed herein are
non-exhaustive, as additional or fewer engines and/or modules (or sub-modules) may be

applicable to the embodiments of the systems and methods discussed.

[0058] The XR engine 1012 can include components for the disclosed [unctionality. The XR
engine 1012 may be a special purpose machine or processor and can be hosted by a device on
the network 1004, within the cloud system 1006 and/or on the UE 1002 (and/or the peripheral
device 1010). The XR engine 1012 may be hosted by a server and/or set of servers
associated with the cloud system 1006. As discussed in more detail below, the XR engine
1012 may be configured to implement and/or control multiple services and/or microservices,
where each of the multiple services and/or microservices are configured to execute multiple
workflows associated with performing the disclosed functionality. The XR engine 1012 may

function as an application provided by the cloud system 1006.

[0059] The XR engine 1012 may function as an application installed on a server(s), network
location and/or other type of network resource associated with the cloud system 1006. The
XR engine 1012 may function as application installed and/or executing on the UE 1002.

Such am application may be a web-based application accessed by the UE 1002 and/or devices
associated with the peripheral device 1010 over the network 1004 from the cloud system
1006. The XR engine 1012 may be configured and/or installed as an augmenting script,
program or application (e.g., a plug-in or extension) Lo another application or program
provided by the cloud system 1006 and/or executing on the UE 1002 and/or the peripheral
device 1010.

[0060] Fig. 12 depicts the cloud system 1006 according to some embodiments. The cloud
system 1006 may be any type of cloud operating platform and/or network-based system upon
which applications, operations, and/or other forms of network resources may be located. For
example, the cloud system 1006 may be a service provider and/or network provider from
where services and/or applications may be accessed, sourced or executed from. For example,

the cloud system 1006 can represent the cloud-based architecture, which has associated
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network resources hosted on the internet or private network (e.g., the network 1004), which
enables (via the XR engine 1012) creation, hosting and/or interaction, as discussed herein.
The cloud system 1006 may include a server(s) and/or a database of information which is
accessible over the network 1004. The database 1008 of the cloud system 1006 may store a
dataset of data and metadata associated with local and/or network information related to a
user(s) of the UE 1002, the peripheral/device 110, and the UE 1002 and the services and
applications provided by the cloud system 106 and/or the XR engine 1012. For example, the
cloud system 106 can provide a private/proprietary industrial software platform, whereby the
XR engine /012, discussed below, corresponds to the novel functionality cloud system 1006
enables, hosts and provides to the cloud system 1006 the network 1004 and other

devices/platforms operating thereon.

[0061] FIG. 13 shows the exemplary computer-based systems/platforms, the exemplary
computer-based devices, and/or the exemplary computer-based components of the present
disclosure according to some embodiments, which may be specifically configured to operate
in the cloud computing/architecture 1006 such as a web browser, mobile app, thin client,
terminal emulator or other endpoint 1304. software as a service (SaaS) 1306, platform as a
service (PaaS) 1308, and/or an: infrastructure a service (IaaS) 1310. FIG. 13 illustrate
schematics of non-limiting implementations of the cloud computing/architecture(s) in which
the exemplary computer-based systems for administrative customizations and control of
network-hosted application programming interfaces of the present disclosure may be

specifically configured to operate.

[0062] Accordingly, such functionalities can be provided by local and/or web-hosted
modules that can execute so as to realize the operational environment via the system. The
system environment, embodied as a product, can be provided via Cloud functionality, which
can allow enterprise users to scan an industrial plant and/or its associated assets so as to
enable the industrial plant and/or its assets to be reviewed and/or monitored. Such
scanning/review can enable the replication of such industrial plant/assets as IOs within
AR/VR/MR/XR environments, where the IOs consume all standard features of the industrial

plant/assets.

[0063] The system environment, embodied as a project, can be provided via Cloud
functionality, which can allow enterprise users to view a pre-defined and published industrial
plant(s) and/or asset. Accordingly, the scanning/review/consumption of the industrial plant

and/or its assets can be configured as with the product discussed above, and the XR engine
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1012 can enable the engagement with the space. The system may require the XR engine
1012 to import the industrial assets and plant information to enable the scripting of the
industrial plant/assets behaviors (e.g., in addition to the scripting available via a template(s)),

and to deploy the final release to the Cloud/storage. This can have a high impact on SIs.

[0064] FIG. 14 depicts a schematic diagram illustrating an example embodiment of a client
device 1400 that may be used within the present disclosure according to some embodiments.
However, the components shown are sufficient to disclose an illustrative embodiment for
implementing the present disclosure. FIG. 15 shows the system integrated into a process

model according to some embodiments.

[0065] The client device 1400 may include a processing unit (CPU) 1422 in communication
with a mass memory 1430 via a bus 1424. The client device 1400 also includes a power
supply 1426, at least one network interfaces 1450, an audio interface 1452, a display 1454, a
keypad 1456, an illuminator 1458, an input/output interface 1460, a haptic interface 1462, an
optional global positioning systems (GPS) receiver 1464 and a camera(s) or other optical,
thermal or electromagnetic sensors 1466. The client device 1400 can include one
camera/sensor 1466, or multiple cameras/sensors 1466, as understood by those of skill in the

art. The power supply 1426 provides power to the client device 1400.

[0066] The client device 1400 may optionally communicate with a base station (not shown),
or directly with another computing device. A network interface 1450 may sometimes be
known as a transceiver, or network interface card (NIC). An audio interface 1452 is arranged
to produce and receive audio signals such as the sound of a human voice. A display 1454
may be a liquid crystal display (LCD), gas plasma, light emitting diode (LED), or any other
type of display used with a computing device. The display 1454 may also include a touch
sensilive screen arranged Lo receive input from an object such as a stylus or a digit from a

human hand.

[0067] A keypad 1456 may include any input device arranged to receive input from a user.
An illuminator 1458 may provide a status indication and/or provide light. The client device
1400 also includes an input/output interface 1460 for communicating externally. An
input/output interface 1460 can utilize at least one communication technologies, such as
USB, infrared, Bluetooth™, or the like. A haptic interface 1462 is arranged to provide tactile

feedback to a user of the client device.
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[0068] The optional GPS transceiver 1464 can determine the physical coordinates of the
client device 1400 on the surface of the Earth, which typically outputs a location as latitude
and longitude values. The GPS transceiver 1464 can also employ other geo-positioning
mechanisms, including triangulation, assisted GPS (AGPS), E-OTD, CI, SAIL ETA, BSS or
the like, to further determine the physical location of the client device 1400 on the surface of
the Earth. However, the client device 1400 may, through other components, provide other
information that may be employed to determine a physical location of the device, including

for example, a MAC address, Internet Protocol (IP) address, or the like.

[0069] The mass memory 1430 includes a RAM 1432, a ROM 1434, and other storage
means. The mass memory 1430 illustrates another example of computer storage media for
storage of information such as computer readable instructions, data structures, program
modules or other data. The mass memory 1430 stores a basic input/output system (“BIOS™)
1440 for controlling low-level operation of the client device 1400. The mass memory 1430

also stores an operating system 1441 for controlling the operation of the client device 1400.

[0070] The mass memory 1430 further includes at least one data stores, which can be utilized
by the client device 1400 to store, among other things, applications 1442 and/or other
information or data. For example, data stores may be employed to store information that
describes various capabilities ol the client device 1400. The information may then be
provided to another device based on any of a variety of events, including being sent as part of
a header (e.g., index file of the HLS stream) during a communication, sent upon request, or
the like. At least a portion of the capability information may also be stored on a disk drive or

other storage medium (not shown) within the client device 1400.

[0071] The applications 1442 may include computer executable instructions which, when
executed by the client device 1400, transmit, receive, and/or otherwise process audio, video,
images, and enable telecommunication with a server and/or another user of another client
device. The applications 1442 may further include a client that is configured to send, to
receive, and/or to otherwise process gaming, goods/services and/or other forms of data,
messages and content hosted and provided by the platform associated with the XR engine
1012 and its affiliates. As used herein, the terms “computer engine” and “engine” identify at
least one software component and/or a combination of at least one software component and at
least one hardware component which are designed/programmed/configured to
manage/control other software and/or hardware components (such as the libraries, software

development kits (SDKs), objects, and the like).
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[0072] Examples of hardware elements may include processors, microprocessors, circuits,
circuit elements (e.g., transistors, resistors, capacitors, inductors, and so forth), integrated
circuits, application specific integrated circuits (ASIC), programmable logic devices (PLD),
digital signal processors (DSP), field programmable gate array (FPGA), logic gates, registers,
semiconductor device, chips, microchips, chip sets, and so forth. The at least one processors
may be implemented as a Complex Instruction Set Computer (CISC) or Reduced Instruction
Set Computer (RISC) processors, x86 instruction set compatible processors, multi-core, or
any other microprocessor or central processing unit (CPU). In various implementations, the
at least one processors may be dual-core processor(s), dual-core mobile processor(s), and so

forth.

[0073] Computer-related systems, computer systems, and systems, as used herein, include
any combination of hardware and soltware. Examples ol soltware may include software
components, programs, applications, operating system software, middleware, firmware,
software modules, routines, subroutines, functions, methods, procedures, software interfaces,
application program interfaces (API), instruction sets, computer code, computer code
segments, words, values, symbols, or any combination thereof. Determining whether an
embodiment is implemented using hardware elements and/or software elements may vary in
accordance with any number of factors, such as desired computational rate, power levels, heat
tolerances, processing cycle budget, input data rates, output data rates, memory resources,

data bus speeds and other design or performance constraints.

[0074] For the purposes of this disclosure a module is a software, hardware, or firmware (or
combinations thereof) system, process or functionality, or component thereof, that performs
or Tacilitates the processes, features, and/or functions described herein (with or without
human interaction or augmentation). A module can include sub-modules. Software
components of a module may be stored on a computer readable medium for execution by a
processor. Modules may be integral to at least one servers or be loaded and executed by at

least one servers. At least one modules may be grouped into an engine or an application.

[0075] At least one aspect of at least one embodiment may be implemented by representative
instructions stored on a machine-readable medium which represents various logic within the
processor, which when read by a machine causes the machine to fabricate logic to perform
the techniques described herein. Such representations, known as “IP cores,” may be stored
on a tangible, non-transitory machine readable medium and supplied to various customers or

manufacturing facilities to load into the fabrication machines that make the logic or
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processor. Of note, various embodiments described herein may, of course, be implemented
using any appropriate hardware and/or computing software languages (e.g., C++, Objective-

C, Swift, Java, JavaScript, Python, Perl, QT, and the like).

[0076] For example, exemplary software specifically programmed in accordance with at least
one principles of the present disclosure may be downloadable from a network, for example, a
website, as a stand-alone product or as an add-in package for installation in an existing
software application. For example, exemplary software specifically programmed in
accordance with at least one principles of the present disclosure may also be available as a
client-server software application, or as a web-enabled software application. For example,
exemplary software specifically programmed in accordance with at least one principles of the
present disclosure may also be embodied as a software package installed on a hardware
device.

9% 6

[0077] For the purposes of this disclosure the term “user”, “subscriber

99 6

consumer” or
“customer” should be understood to refer to a user of an application or applications as
described herein and/or a consumer of data supplied by a data provider. By way of example,
and not limitation, the term “user” or “subscriber” can refer to a person who receives data
provided by the data or service provider over the Internet in a browser session or can refer to
an automated software application which receives the data and stores or processes the data.
Those skilled in the art will recognize that the methods and systems of the present disclosure
may be implemented in many manners and as such are not to be limited by the foregoing
exemplary embodiments and examples. In other words, functional elements being
performed by single or multiple components, in various combinations of hardware and
software or firmware, and individual functions, may be distributed among software
applications at either the client level or server level or both. In this regard, any number of
the features of the different embodiments described herein may be combined into single or
multiple embodiments, and alternate embodiments having fewer than, or more than, all of the

features described herein are possible.

[0078] Functionality may also be, in whole or in part, distributed among multiple
components, in manners now known or to become known. Thus, myriad
software/hardware/firmware combinations are possible in achieving the functions, features,
interfaces and preferences described herein. Moreover, the scope of the present disclosure
covers conventionally known manners for carrying out the described features and functions

and interfaces, as well as those variations and modifications that may be made to the
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hardware or software or firmware components described herein as would be understood by

those skilled in the art now and hereafter.

[0079] Furthermore, the embodiments of methods presented and described as {lowcharts in
this disclosure are provided by way of example in order to provide a more complete
understanding of the technology. The disclosed methods are not limited to the operations and
logical flow presented herein. Alternative embodiments are contemplated in which the order
of the various operations is altered and in which sub-operations described as being part of a

larger operation are performed independently.

[0080] The disclosure describes the specifics of how a machine including at least one
computer comprising at least one processor and at least one non-transitory computer readable
media implement the system and its improvements over the prior art. The instructions
executed by the machine cannot be performed in the human mind or derived by a human
using a pen and paper but require the machine to convert process input data to useful output
data. Moreover, the claims presented herein do not attempt to tie-up a judicial exception with
known conventional steps implemented by a general-purpose computer; nor do they attempt
to tie-up a judicial exception by simply linking it to a technological field. Indeed, the systems
and methods described herein were unknown and/or not present in the public domain at the
time of [iling, and they provide technologic improvements advantages not known in the prior
art. Furthermore, the system includes unconventional steps that confine the claim to a useful

application.

[0081] It is understood that the system is not limited in its application to the details of
construction and the arrangement of components set forth in the previous description or
illustrated in the drawings. The system and methods disclosed herein fall within the scope of
numerous embodiments. The previous discussion is presented Lo enable a person skilled in
the art to make and use embodiments of the system. Any portion of the structures and/or
principles included can be applied to any and/or all embodiments: it is understood that
features from some embodiments presented herein are combinable with other features
according to some other embodiments. Thus, some embodiments of the system are not
intended to be limited to what is illustrated but are to be accorded the widest scope consistent

with all principles and features disclosed herein.

[0082] Some embodiments of the system are presented with specific values and/or setpoints.

These values and setpoints are not intended to be limiting and are merely examples of a
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higher configuration versus a lower configuration and are intended as an aid for those of

ordinary skill to make and use the system.

[0083] Any text in the drawings is part ol the system’s disclosure and is understood o be
readily incorporable into any description of the metes and bounds of the system. Any
functional language in the drawings is a reference to the system being configured to perform
the recited function, and structures shown or described in the drawings are to be considered
as the system comprising the structures recited therein. Any figure depicting a content for
display on a graphical user interface is a disclosure of the system configured to generate the
graphical user interface and configured to display the contents of the graphical user interface.
It is understood that defining the metes and bounds of the system using a description of
images in the drawing does not need a corresponding text description in the written

specification to fall with the scope of the disclosure.

[0084] Furthermore, acting as Applicant’s own lexicographer, Applicant imparts the explicit
meaning and/or disavow of claim scope to the following terms: Applicant defines any use of
“and/or” such as, for example, “A and/or B,” or “at least one of A and/or B” to mean element
A alone, element B alone, or elements A and B together. In addition, a recitation of “at least
one of A, B, and C,” arecitation of “at least one of A, B, or C,” or a recitation of “at least
one of A, B, or C or any combination thereol”" are each defined to mean element A alone,
element B alone, element C alone, or any combination of elements A, B and C, such as AB,

AC, BC, or ABC, for example.

[0085] “Substantially” and “approximately” when used in conjunction with a value
encompass a difference of 5% or less of the same unit and/or scale of that being measured.
“Simultaneously” as used herein includes lag and/or latency times associated with a
conventional and/or proprietary computer, such as processors and/or networks described
herein attempting to process multiple types of data at the same time. “Simultaneously” also
includes the time it takes for digital signals to transfer from one physical location to another,

be it over a wireless and/or wired network, and/or within processor circuitry.

[0086] As used herein, “can” or “may” or derivations there of (e.g., the system display can
show X) are used for descriptive purposes only and is understood to be synonymous and/or
interchangeable with “configured 10” (e.g., the computer is configured o execute instructions
X) when defining the metes and bounds of the system. The phrase “configured to” also

denotes the step of configuring a structure or computer to execute a function.
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[0087] In addition, the term “configured to” means that the limitations recited in the
specification and/or the claims must be arranged in such a way to perform the recited
function: “configured to” excludes structures in the art that are “capable of” being modified
to perform the recited function but the disclosures associated with the art have no explicit
teachings to do so. For example, a recitation of a “container configured to receive a fluid
from structure X at an upper portion and deliver [luid from a lower portion to structure Y is
limited to systems where structure X, structure Y, and the container are all disclosed as
arranged to perform the recited function. The recitation “configured to” excludes elements
that may be “capable of” performing the recited function simply by virtue of their
construction but associated disclosures (or lack thereof) provide no teachings to make such a
modification to meet the functional limitations between all structures recited. Another
example is “a computer system configured to or programmed to execute a series of
instructions X, Y, and Z.” In this example, the instructions must be present on a non-
transitory computer readable medium such that the computer system is “configured to’* and/or
“programmed to” execute the recited instructions: “configure to” and/or “programmed to™
excludes art teaching computer systems with non-transitory computer readable media merely
“capable of”” having the recited instructions stored thereon but have no teachings of the
instructions X, Y, and Z programmed and stored thereon. The recitation “configured to” can
also be interpreted as synonymous with operatively connected when used in conjunction with

physical structures.

[0088] It is understood that the phraseology and terminology used herein is for description

RIS

and should not be regarded as limiting. The use of “including,” “comprising,” or “having”
and variations thereof herein is meant to encompass the items listed thereafter and
equivalents thereof as well as additional items. Unless specitied or limited otherwise, the
terms “mounted,” “connected,” “supported,” and “coupled” and variations thereof are used
broadly and encompass both direct and indirect mountings, connections, supports, and
couplings. Further, “connected” and “coupled” are not restricted to physical or mechanical

connections or couplings.

[0089] The previous detailed description is to be read with reference to the figures, in which
like elements in different figures have like reference numerals. The figures, which are not
necessarily to scale, depict some embodiments and are not intended to limit the scope of

embodiments of the system.
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[0090] Any of the operations described herein that form part of the invention are useful
machine operations. The invention also relates to a device or an apparatus for performing
these operations. All flowcharts presented herein represent computer implemented steps
and/or are visual representations of algorithms implemented by the system. The apparatus

can be specially constructed for the required purpose, such as a special purpose computer.

[0091] When defined as a special purpose computer, the computer can also perform other
processing, program execution or routines that are not part of the special purpose, while still
being capable of operating for the special purpose. Alternatively, the operations can be
processed by a general-purpose computer selectively activated or configured by at least one
computer programs stored in the computer memory, cache, or obtained over a network.
When data is obtained over a network the data can be processed by other computers on the

network, e.g., a cloud ol compuling resources.

[0092] The embodiments of the invention can also be defined as a machine that transforms
data from one state to another state. The data can represent an article, which can be
represented as an electronic signal and electronically manipulate data. The transformed data
can, in some cases, be visually depicted on a display, representing the physical object that
results from the transformation of data. The transformed data can be saved to storage
generally, or in particular formats that enable the construction or depiction of a physical and
tangible object. The manipulation can be performed by a processor. In such an example, the

processor thus transforms the data from one thing to another.

[0093] Still further, some embodiments include methods can be processed by at least one
machines or processors that can be connected over a network. Each machine can transform
data from one state or thing to another, and can also process data, save data to storage,
transmit data over a network, display the result, or communicate the result to another
machine. Computer-readable storage media, as used herein, refers to physical or tangible
storage (as opposed to signals) and includes without limitation volatile and non-volatile,
removable and non-removable storage media implemented in any method or technology for
the tangible storage of information such as computer-readable instructions, data structures,

program modules or other data.
[0094] Although method operations are presented in a specific order according (o some

embodiments, the execution of those steps do not necessarily occur in the order listed unless

explicitly specified. Also, other housekeeping operations can be performed in between



WO 2024/254414 PCT/US2024/032954

operations, operations can be adjusted so that they occur at slightly different times, and/or
operations can be distributed in a system which allows the occurrence of the processing
operations at various intervals associated with the processing, as long as the processing of the

overlay operations are performed in the desired way and result in the desired system output.

[0095] It will be appreciated by those skilled in the art that while the invention has been
described above in connection with particular embodiments and examples, the invention is
not necessarily so limited, and that numerous other embodiments, examples, uses,
modifications and departures from the embodiments, examples and uses are intended to be
encompassed by the claims attached hereto. The entire disclosure of each patent and
publication cited herein is incorporated by reference, as if each such patent or publication
were individually incorporated by reference herein. Various features and advantages of the

invention are sel forth in the following claims.
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‘What is claimed is:

1. A system for a prescriptive intelligent system for mobile industrial workers, the
system comprising:
at least one processor; and
a non-transitory computer readable medium storing a plurality of instructions, which
when executed, cause the at least one processor to:
store, by at least one data lake house, data associated with industrial assets and
industrial processes;
apply, by at least one orchestration engine, at least one information standard to at least
one ingestion pipeline which is thereby enabled to process data from the at
least one data lake house and use artificial intelligence algorithms which
identify actionable insights in the data, wherein actionable insights comprise
solutions implemented in historical environments and feasible for other
environments;
store the data as a knowledge graph across different types of technology components
for user interfaces; and
provide, by a user interface, at least one of an overview of at least one of an industrial
asset or an industrial process, an alarm, a root cause analysis, and a prescribed
solution, wherein the user interface coordinates outputs from some of the
different types of technology components, in response to an excursion

associated with at least one of the industrial asset or the industrial process.

2. The system of claim 1, wherein the data comprises physical parameters of the

industrial assets.

3. The system of claim 1, wherein applying the at least one information standard
comprises applying a same information standard to all data which is processed from all
sources of data to ensure that consistent and coherent data models are built for industrial

assets as needed by system users.
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4. The system of claim 1, wherein the artificial intelligence algorithms comprise
machine learning algorithms which are trained on historical data associated with the

industrial assets and the industrial processes.

5. The system of claim 1, wherein the data, which is stored as the knowledge graph
across the different types of technology components, is accessed via at least one application

programming interface.

6. The system of claim 1, wherein identifying solutions comprises identifying contexts
of the identified solutions, and providing the prescribed solution comprises providing a

context for the prescribed solution.

7. The system of claim 1, wherein the user interface responding to the excursion
comprises provides at least one of a live trend of a key performance indicator of the operation
of an industrial plant, an industrial asset piping and instrumentation diagram, properties
which include engineering metadata and which are associated with at least one of the
industrial asset or the industrial process, a three-dimensional view of an industrial plant, a
three-dimensional view of the industrial asset, a virtual reality view of the industrial asset, or

an augmented reality view of the industrial asset.

8. A computer-implemented method for prescriptive intelligent system for mobile
industrial workers, the computer-implemented method comprising:

storing by at least one data lake house, data associated with industrial assets and
industrial processes;

applying, by at least one orchestration engine, at least one information standard to at
least one ingestion pipeline which is thereby enabled to process data from the at least one
data lake house and use artificial intelligence algorithms which identify actionable insights in
the data, wherein actionable insights comprise solutions implemented in historical
environments and feasible for other environments;

storing the data as a knowledge graph across different types of technology
components for user interfaces; and

providing, by a user interface, at least one of an overview of at least one of an
industrial asset or an industrial process, an alarm, a root cause analysis, and a prescribed

solution, wherein the user interface coordinates outputs from some of the different types of
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technology components, in response to an excursion associated with at least one of the

industrial asset or the industrial process.

9. The computer-implemented method of claim 8, wherein the data comprises physical

parameters of the industrial assets.

10. The computer-implemented method of claim &, wherein applying the at least one
information standard comprises applying a same information standard to all data which is
processed from all sources of data to ensure that consistent and coherent data models are built

for industrial assets as needed by system users.

11. The computer-implemented method of claim 8, wherein the artificial intelligence
algorithms comprise machine learning algorithms which are trained on historical data

associated with the industrial assets and the industrial processes.

12. The computer-implemented method of claim 8, wherein the data, which is stored as
the knowledge graph across the different types of technology components, is accessed via at

least one application programming interface.

13. The computer-implemented method of claim &, wherein identifying solutions
comprises identifying contexts of the identified solutions, and providing the prescribed

solution comprises providing a context for the prescribed solution.

14. The computer-implemented method of claim &, wherein the user interface further
provides at least one of a live trend of a key performance indicator of the operation of an
industrial plant, an industrial asset piping and instrumentation diagram, properties which
include engineering metadata and which are associated with at least one of the industrial asset
or the industrial process, a three-dimensional view of an industrial plant, a three-dimensional
view of the industrial asset, a virtual reality view of the industrial asset, or an augmented

reality view of the industrial asset.

15. A computer program product, comprising a non-transitory computer-readable medium
having a computer-readable program code embodied therein to be executed by at least one

processors, the program code including instructions to:
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store, by at least one data lake house, data associated with industrial assets and
industrial processes;

apply, by at least one orchestration engine, at least one information standard to at least
one ingestion pipeline which is thereby enabled to process data from the at least one data lake
house and use artificial intelligence algorithms which identify actionable insights in the data,
wherein actionable insights comprise solutions implemented in historical environments and
feasible for other environments;

store the data as a knowledge graph across different types of technology components
for user interfaces; and

provide, by a user interface, at least one of an overview of at least one of an industrial
asset or an industrial process, an alarm, a root cause analysis, and a prescribed solution,
wherein the user interface coordinates outputs from some of the different types of technology
components, in response to an excursion associated with at least one of the industrial asset or

the industrial process.

16. The computer program product of claim 15, wherein the data comprises physical
parameters of the industrial assets, and wherein applying the at least one information standard
comprises applying a same information standard to all data which is processed from all
sources of data to ensure that consistent and coherent data models are built for industrial

assets as needed by system users.

17. The computer program product of claim 15, wherein the artificial intelligence
algorithms comprise machine learning algorithms which are trained on historical data

associated with the industrial assets and the industrial processes.

18. The computer program product of claim 15, wherein the data, which is stored as the
knowledge graph across the different types of technology components, is accessed via at least

one application programming interface.
19. The computer program product of claim 15, wherein identifying solutions comprises

identifying contexts of the identified solutions, and providing the prescribed solution

comprises providing a context for the prescribed solution.
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20. The computer program product of claim 15, wherein the user interface further
provides at least one of a live trend of a key performance indicator of the operation of an
industrial plant, an industrial asset piping and instrumentation diagram, properties which
include engineering metadata and which are associated with at least one of the industrial asset
or the industrial process, a three-dimensional view of an industrial plant, a three-dimensional
view of the industrial assel, a virtual reality view of the industrial asset, or an augmented

reality view of the industrial asset.
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