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MIXED REALITY BASED CONTEXTUAL EVALUATION OF OBJECT DIMENSIONS

BACKGROUND

[0001] The present disclosure relates generally to the field of dimensional analysis, and more
specifically to evaluating fitment of an object in a target area.

[0002] Oftentimes people are challenged in situations for evaluating the physical dimensions
of objects in relation to their actual fitment on/in a target area. This occurs during many scenarios
in day-to-day life, such as, business personnel who are on-site visiting a manufacturing plant and
deliberating on machines to be pressed into action given real-estate constraints, or a shopper at a
physical retail store exploring to buy furniture for their home/office, or an individual at a car

showroom evaluating options of a new car comfortably being parked on the space at their home.

SUMMARY

[0003] Embodiments of the present disclosure include a method, computer program product,
and system for evaluating fitment in a target area. A processor may analyze a target area. The
processor may identify, from the analyzing, one or more objects in the target area. The processor
may evaluate each of the one or more objects in the target area. Evaluating each of the one or more
objects may include measuring each of the one or more objects and determining a purpose for each
of the one or more objects. The processor may generate, based on the evaluating, a placement for
each of the one or more objects.

[0004] The above summary is not intended to describe each illustrated embodiment or every

implementation of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] The drawings included in the present disclosure are incorporated into, and form part of,
the specification. They illustrate embodiments of the present disclosure and, along with the
description, serve to explain the principles of the disclosure. The drawings are only illustrative of

certain embodiments and do not limit the disclosure.
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[0006] FIG. 1 illustrates a block diagram of an example architecture for evaluating fitment in
a target area, in accordance with aspects of the present disclosure.

[0007] FIG. 2 illustrates a flowchart of an example method for evaluating fitment in a target
area, in accordance with aspects of the present disclosure.

[0008] FIG. 3A illustrates a cloud computing environment, in accordance with aspects of the
present disclosure.

[0009] FIG. 3B illustrates abstraction model layers, in accordance with aspects of the present
disclosure.

[0010] FIG. 4 illustrates a high-level block diagram of an example computer system that may
be used in implementing one or more of the methods, tools, and modules, and any related functions,
described herein, in accordance with aspects of the present disclosure.

[0011] While the embodiments described herein are amenable to various modifications and
alternative forms, specifics thereof have been shown by way of example in the drawings and will
be described in detail. It should be understood, however, that the particular embodiments described
are not to be taken in a limiting sense. On the contrary, the intention is to cover all modifications,

equivalents, and alternatives falling within the scope of the disclosure.

DETAILED DESCRIPTION

[0012] Aspects of the present disclosure relate generally to the field of dimensional analysis,
and more specifically to evaluating fitment of an object in a target area. While the present
disclosure is not necessarily limited to such applications, various aspects of the disclosure may be
appreciated through a discussion of various examples using this context.

[0013] Oftentimes people are challenged in situations for evaluating the physical dimensions
of objects in relation to their actual fitment on/in a target area. This occurs during many scenarios
in day-to-day life, such as, business personnel who are on-site visiting a manufacturing plant and
deliberating on machines to be pressed into action given real-estate constraints, or a shopper at a
physical retail store exploring to buy furniture for their home/office, or an individual at a car
showroom evaluating options of a new car comfortably being parked on the space at their home,

etc.
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[0014] On multiple accounts, these situations are handled with manual intuition and typically
a user does not have conviction in their decision making. As a result, this leads to evaluation errors
causing loss of time, increased returns of an object, and/or an unsatisfied end user experience.
[0015] In some instances, users have a void space around a physical dimension measurement
of an object in relation to surrounding objects and an actual fitment on/in a target space in context
of the user’s preferences. The contextual measurement of other forms of matter (solids, liquids,
gases) pose additional challenges around decision making for the user. Consequently, what’s
needed is a way to enhance positive experiences for users in such situations of making
measurements more in-line with their contextual preferences (e.g., car on the right side of the
garage, couch in the center of the living room, etc.)

[0016] Accordingly, what is disclosed herein is an artificial intelligence (Al), mixed reality
(MR) and internet-of-things (IoT) based system and method to enable a measurement/evaluation
of fitment of objects through machine learnt/derived understanding of a user's preferences, which
in turns enables the actual fitment view of an object's size/dimensions in a contextual view of
another object of reference, line-of-sight of a user, location and historical digital preferences
around the affinity or aversion considerations of the user.

[0017] It is noted that, object measurement through Al techniques and/or user preferences
derivation through machine learning mechanisms are traditionally known. The proposed solution
disclosed herein adds a new dimension of contextual measurement that leverages these
mechanisms and collaborates them with MR and 1oT to enable end users to measure their evaluated
object in line of sight (or interest) in relation to a contextual view of another object in reference
coupled with individual preferences in an ecosystem.

[0018] Before turning to the FIGS., it may be beneficial to highlight the features of the solution
disclosed herein, namely:

[0019] Disclosed is an Al, IoT, and MR based system and method to determine physical
dimensions of an object or objects, measure the object’s height/length/breadth/weight in the
context of line-of-sight of a user, user location, user’s realistic purposes of the object in
consideration, urgency, historical digital preferences around the affinity or aversion considerations
of a user. For example, a warehouse user is unable to put away a pallet box due to inconsistent box
sizes from suppliers, attempts 2-3 across bins across aisles and then unsuccessfully raising a flag

to warehouse manager. The warehouse user’s manual intuition has not helped in attempts and
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eventually they have wasted their productive hours. The proposed solution will enable warehouse
personnel to do their put away tasks more efficiently aligned with their personal choices (e.g., align
boxes on the edges of aisles, etc.)

[0020] Further disclosed herein, is a solution that recommends/suggests placement/orientation
of objects with the measurement done in co-relation to various homogenous or heterogenous
objects in surrounding as reference. For example, a baker trying to ship and pack cakes into a box
for delivery is unable to accommodate additional objects such as, candles and balloons. The baker
uses their manual intuition, but it results in them re-doing the packing every time after all the items
are individually packed. The baker does not have a pro-active way of knowing if all the items can
be packed in the box considering that measurement needs are always a mixture of homogenous
and/or heterogenous in nature. The proposed solution enables the baker to do the packing right
first time.

[0021] Further disclosed herein, is a solution that derives the measurement specifications and
recommends alternate objects in the surrounding of the user, which meet the purpose specifications
(e.g., sizing and/or actual usage of the object(s)). For example, a family has moved into a new
house and is struggling with set setting up/placing/orienting their existing furniture, kitchen
accessories, etc. into shelves, modular kitchen locations, wardrobes, and crockery units, which are
furnished. The family uses trial and error to move things around, which costs them a week to
finally put everything things in a correct place. The family does not have a mechanism of system
driven recommendations for putting their objects in the correct place in the context of surrounding
space and objects inline of consideration. The proposed solution will enable the family to set up
their house quickly aligned with their personal preferences.

[0022] Further disclosed herein, is a solution that derives the dimension measurement for
solids, liquids, or gaseous forms of matter through multiple [oT devices in line with their respective
units of measure. For example, a car is driving at ‘x” miles per hour, and it needs to travel 300
miles more to reach a destination that is rocky terrain. [oT devices are operationally measuring tire
pressure (in PSI normally) and surfacing that on the dashboard for the driver’s view. However, the
driver does not understand if the current pressure will allow them to reach the destination on time
and safely. The driver manually keeps checking his dashboard to see if there is a decrease in tire
pressure variation but cannot help the situation. The proposed solution will enable the driver to

pro-actively know if they can safely reach their destination by recommending the maximum
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distance they can drive safely in the context of the car and/or road condition, map, destination
and/or other loT data available in car.

[0023] Further disclosed herein, is a solution that employs reinforced machine learning
techniques to derive reward/penalties factors to be absorbed into subsequent recommendations
based on actual feedback from a user, manual overriding or any digital interactions of a user that
enable data to be collected related to context of the usage of an object (e.g., if a user is driving a
car, data on the speed and tire pressure is collected; if the user is moving a couch, data on the
weight of the couch is collected, etc.)

[0024] Turning now to more in-depth examples of embodiments, suppose that a warehouse
user is performing a put-away of inconsistent box sizes that are coming from various suppliers.
The user wants to put-away ‘n’ boxes of 2 inch by 3 inch by 4 inch while ‘m’ boxes of 4 inch by
5 inch by 7 inch on to a large rack. The user further wants to have a view of fitment of these boxes
predicted as a measurement before starting the put-away task.

[0025] Furthering the example, a first shift user to work on storing the boxes only has access
to a 5 foot ladder and normally prefers Rack 3 because it is reachable and comfortable for the first
shift user while on the 5ft ladder, whereas another/second shift user only has access to a 6 foot
ladder and prefers Rack 4 because it is reachable and comfortable for the second shift user while
on the 6ft ladder. This is where user related features are considered by the disclosed solution.
[0026] Continuing, suppose Rack 4 is 50% full while Rack 3 is 75% full. This is where
measurement predictions are required in the context of how other boxes are already placed in those
racks for users working in the same area(s) across shifts. The proposed solution accommodates
such a need and determines measurement(s) in said context and based on user preferences, and
provides a preview on an MR headset for performing the task with certainty of the boxes’
placements/orientations.

[0027] As another in-depth example of embodiments, suppose a baker is trying to ship and
pack cakes into a box for delivery along with additional objects (e.g., accessories), such as, utensils,
candles, and balloons. The baker makes several cakes/pastries of different shapes (e.g., square,
rectangle, round, double-decker, etc. ) and of multiple sizes (e.g., 6-inch round pastry, 8-inch
square, etc.)

[0028] Additionally, packers at the bakery are dynamically picking up the pastries of varied
sizes/shapes from a conveyer belt. The bakery has packers who are left-handed, right-handed, and
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ambidextrous and they need a measurement view of cake orders on an array of boxes which
considers accessories that are required to be included.

[0029] Accessory handling and placement inside the box will be different for left-handed and
right-handed packers. This is where the user related features of the proposed solution are enacted.
It is quite typical to have different utensil sizes/shapes, candle sizes/shapes in relation to large
cakes verses small cakes, etc. This is also where the measurement predictions of the proposed
solution are required in the context of how cakes in shapes/sizes are to be measured across utensil
sizes/shapes and/or candle sizes/shapes.

[0030] The proposed solution accommodates such a need and determines measurement in such
a context and user preferences, and provides a preview on an MR headset for recommending an
appropriate box for packing cakes and accessories.

[0031] As a final in-depth example of embodiments, suppose Jim has ordered a bed set online
a few days back and is awaiting delivery. Jim, as a shopper at retail store, is planning to buy a bed
spread for his bed set that is due arrival.

[0032] Without the implementation of the proposed solution: Jim evaluates several bed spreads
by touch and feel of fabric, reading specification on the product label, etc. However, Jim is not
convinced about the fitment of the bed spread from a size perspective. Jim reaches out to a store
associate and seeks advice on measurement but is only told that the bed spread fits queen size beds.
Jim is in a dilemma and in deliberation to buy/add the bed spread to his cart without opening the
bed spread seal cover for validating the physical dimensions himself. Jim moves away from the
aisle resulting in loss of sale for the store.

[0033] With the implementation of the proposed solution: Jim wears a MR headset upon
entering the store. The proposed solution identifies Jim and knows about his recent purchase of a
bed set awaiting delivery and guides him to the bed spread section in the store. It is noted that the
proposed solution may know of Jim’s recent purchase via an opt-in user profile associated with
Jim or an opt-in prompt that allows Jim to decide if he wants his data shared.

[0034] Continuing, upon determining a line of sight for Jim on a specific bed spread (e.g., the
specific bed spread is in eyesight), the proposed solution immediately/automatically enables Jim
into a MR experience on how the fitment of bed spread will look on his newly ordered bed set.

Jim gets the experience of this fitment without opening the seal cover of bed spread.
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[0035] Accordingly, the proposed solution provides him the relevant dimensions (in Jim’s
preferred unit of measure such as inches, feet, meters, etc.) for his preferred bed spread in the
context of the bed set he has ordered. Jim is delighted with the experience and immediately decides
to add the bed spread to his cart.

[0036] Referring now to FIG. 1, illustrated a block diagram of an example architecture 100 for
evaluating fitment in a target area, in accordance with aspects of the present disclosure. As depicted,
the system 100 includes an historical corpus 102 (e.g., of measurements, dimensions, orientations
of objects, etc.), objects 104 (e.g., objects in consideration), [oT Devices 106 (e.g., sensors,
smartphones, MR headsets, etc.), additional data 108 (e.g., user profile data, purchases, etc.),
contextual input 110 (e.g., measurement context, user context, where a user wants to place an
object, ctc.), a fitment system 112 with machine learning 114, and recommendations 118 (e.g.,
how to handle/place and object, etc.)

[0037] In some embodiments in regard to the example architecture 100, one or more users
sign-up for and/or provide their preferences to the example architecture 100. Additionally,
enterprises may have operationalized Al, MR, IoT systems (e.g., machine learning 114 may be
based in a context of the enterprise’s objects support [enterprise A sells gym equipment, thus the
machine learning 114 is operationalized to support dimensional analysis of gym equipment and
gym areas]) into the example architecture 100.

[0038] In some embodiments, the example architecture 100 gets triggered on multiple events
which necessitate measurement activity by the loT devices 106 and/or the fitment system 112 for
user purposes across digital or non-digital platforms such, but not limited to: users’ line of sight
with an intent to measure for their tasks, purchase, inquiry, etc. or any system need to measure for
monitoring purposes as in reality.

[0039] In some embodiments, the example architecture 100 has initial data to start with, such
as: user profiles, historical purchases or transactions (e.g., in the historical corpus 102), reviews,
linguistic constraints, affinity, aversion consideration, etc.; a knowledge corpus of digital or non-
digital measurement mechanisms of objects 104; IoT historical data of real time monitoring and
measurements captured; and/or location specific data as provided by a user, etc.

[0040] In some embodiments, one of the IoT Devices 106 is an MR glass device and it provides

triggers for analysis by the fitment system 112 based on the below explained steps.
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[0041] In some embodiments, the example architecture 100 identifies the user who wears the
MR glass, which is a smart wearable device. The example architecture 100 understands the user’s
intent of measurement and is aware of user needs through data sources such as those provided
from the additional data 108 and the contextual input 110.

[0042] In some embodiments, when a user’s line of sight comes in the visibility of an object
in reference (e.g., one specific object of the objects 104), the example architecture 100 starts
recognizing the images of individual objects 104 through image recognition techniques such as
Region-based Convolutional Neural Network (RCNN).

[0043] In some embodiments, post recognition, the example architecture 100 at the fitment
system 112 retrieves the physical dimensions of the object in reference through machine learning
114 techniques such as, clustering, K-means for object recognition, and characteristics such as
height, length, breadth, and weight of the object in reference (which may have been
recorded/obtained from the [oT devices 106).

[0044] In some embodiments, the object in reference/consideration is mapped with the context
of the user’s intent (e.g., contextual input 110) and the activity of operation through supervised
machine learning techniques (e.g., machine learning 114).

[0045] In some embodiments, the example architecture 100 employs supervised machine
learning techniques to predict the measurement view on the MR glass through bagging algorithms
that encompass multiple machine learning models assembled for enhanced accuracy due to a large,
varied set of dependent attributes playing a role in a predicted outcome.

[0046] In some embodiments, the example architecture 100 leverages weightage and rank
algorithms when more than one heterogenous/homogenous objects 104 are in a surrounding
ecosystem in context of the object of reference (e.g., the example architecture 100 via the fitment
system 112 takes into account that the orientation/placement of other objects in relation to the
object of reference).

[0047] In some embodiments, since there will be multi-dimension factors, weightage, and rank
assignment (which can be pre-defined to start with), the example architecture 100 determines the
relationship of objects 104 through continuous learning.

[0048] In some embodiments, the user will be suggested (measurement) recommendations 118
that are generated by the fitment system 112 and view the recommendations 118 on the MR glass

device.
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[0049] In some embodiments, the example architecture 100 via the fitment system 112
provides justification to the user on why such recommendations 118, as derived on the
measurement data, were generated and displayed on the MR glass device.

[0050] In some embodiments, based on the actual user action (e.g., placing an object in one
location, purchasing an object based on sizing recommendations, etc.), the example architecture
100 via the fitment system 112 accounts for this data as feedback for reinforcement learning of the
machine learning 114 and incorporates deviations into the algorithm for subsequent
recommendations.

[0051] Referring now to FIG. 2, illustrated is a flowchart of an example method 200 for
evaluating fitment in a target area, in accordance with aspects of the present disclosure. In some
embodiments, the method 200 may be performed by a processor (e.g., of architecture 100 of FIG.
1, etc.)

[0052] In some embodiments, the method 200 begins at operation 202, where the processor
analyzes a target area (e.g., fulfillment center, living room, etc.). In some embodiments, the method
200 proceeds to operation 204, where the processor identifies, from the analyzing, one or more
objects in the target area (or to be placed in the target area) (e.g., boxes, a couch, etc.)

[0053] In some embodiments, the method 200 proceeds to operations 206, where the processor
evaluates each of the one or more objects in the target area. The evaluating of each of the one or
more objects may include measuring each of the one or more objects, and/or determining a purpose
for each of the one or more objects (e.g., the couch is 10 feet long and is predicted to be used for
sitting in-front of an entertainment center, the boxes are hard plastic and likely for stackable storage,
etc.)

[0054] In some embodiments, the method 200 proceeds to operation 208, where the processor
generates, based on the evaluating, a placement (orientation, plan for movement, etc.) for each of
the one or more objects (e.g., place 36 inch boxes on bottom and then stack 24 inch boxes on top,
etc.). In some embodiments, after operation 208, the method 200 may end.

[0055] In some embodiments, discussed below, there are one or more operations of the method
200 not depicted for the sake of brevity and which are discussed throughout this disclosure.
Accordingly, in some embodiments, the measuring each of the one or more objects may include
the processor analyzing, by utilization of one or more IoT enabled devices (e.g., sensors, measuring

devices, etc.), the one or more objects. The processor may further determine a state (e.g., solid,
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liquid, gas, a combination of any of the three, etc.) associated with each of the one or more objects
and identify respective units of measurement for each of the one or more objects (e.g., meters, feet,
milliliters, cups, etc.)

[0056] In some embodiments, generating the placement for ecach of the one or more objects
may include the processor determining whether there is a co-relation between any of the one or
more objects (e.g., a bolt and washer are likely to be grouped together in a fulfillment box, etc.),
grouping the one or more objects that are determined to be in co-relation, and/or generating a usage
plan for the grouping of the one or more objects (e.g., place the washer onto the bolt, etc.)

[0057] In some embodiments, generating the usage plan may include the processor generating
an instruction for handling of each of the one or more objects in the grouping and displaying to a
user the instruction for handling. In some embodiments, the instruction for handling includes
which of the one or more objects are to be handled in a specific order.

[0058] In some embodiments, generating the placement for each of the one or more objects
may include the processor determining that a first object with a purpose is unplaceable in a first
area, selecting a second object with the purpose, and assigning the second object a placement in
the first area. For example, a large box may be determined to allow a packed item to move around
too much during shipment, thus a medium box bay be determined to be used for shipment. Or, as
another example, a user’s preferred couch may be too large for their new living room, accordingly,
the processor would suggest two loungers from the same furniture line.

[0059] In some embodiments, the processor may receive feedback (e.g., from a user, from
analyzing the outcome of placement) based on the placement for each of the one or more objects,
and store the feedback (e.g., with tags) in a database. For example, the processor may suggest that
a user place an object on an 18 inch deep shelf, but then identify that an inch of the object is
overhanging from the shelf. The processor may take note and for subsequent interactions with
similar objects recommend 20 inch deep shelves.

[0060] In some embodiments, the processor may analyze a second target area, access the
database, identify that the second target area is the same as (or similar to) the target area, and
provide a placement for one or more objects in the second target area based on the feedback. For
example, an area may be scanned and identified as a shipment center, the processor may identify

that it has previously found proper placement for objects in another shipment center and
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accordingly use the previous information for finding placement in the now identified shipment
center.

[0061] It is to be understood that although this disclosure includes a detailed description on
cloud computing, implementation of the teachings recited herein are not limited to a cloud
computing environment. Rather, embodiments of the present disclosure are capable of being
implemented in conjunction with any other type of computing environment now known or later
developed.

[0062] Cloud computing is a model of service delivery for enabling convenient, on-demand
network access to a shared pool of configurable computing resources (e.g., networks, network
bandwidth, servers, processing, memory, storage, applications, virtual machines, and services) that
can be rapidly provisioned and released with minimal management effort or interaction with a
provider of the service. This cloud model may include at least five characteristics, at least three
service models, and at least four deployment models.

[0063] Characteristics are as follows:

[0064] On-demand self-service: a cloud consumer can unilaterally provision computing
capabilities, such as server time and network storage, as needed automatically without requiring
human interaction with the service’s provider.

[0065] Broad network access: capabilities are available over a network and accessed through
standard mechanisms that promote use by heterogeneous thin or thick client platforms (e.g., mobile
phones, laptops, and PDAs).

[0066] Resource pooling: the provider’s computing resources are pooled to serve multiple
consumers using a multi-tenant model, with different physical and virtual resources dynamically
assigned and reassigned according to demand. There is a sense of portion independence in that the
consumer generally has no control or knowledge over the exact portion of the provided resources
but may be able to specify portion at a higher level of abstraction (e.g., country, state, or datacenter).
[0067] Rapid elasticity: capabilities can be rapidly and elastically provisioned, in some cases
automatically, to quickly scale out and rapidly released to quickly scale in. To the consumer, the
capabilities available for provisioning often appear to be unlimited and can be purchased in any
quantity at any time.

[0068] Measured service: cloud systems automatically control and optimize resource use by

leveraging a metering capability at some level of abstraction appropriate to the type of service (e.g.,

11



10

15

20

25

30

WO 2023/169331 PCT/CN2023/079581

storage, processing, bandwidth, and active user accounts). Resource usage can be monitored,
controlled, and reported, providing transparency for both the provider and consumer of the utilized
service.

[0069] Service Models are as follows:

[0070] Software as a Service (SaaS): the capability provided to the consumer is to use the
provider’s applications running on a cloud infrastructure. The applications are accessible from
various client devices through a thin client interface such as a web browser (e.g., web-based e-
mail). The consumer does not manage or control the underlying cloud infrastructure including
network, servers, operating systems, storage, or even individual application capabilities, with the
possible exception of limited user-specific application configuration settings.

[0071] Platform as a Service (PaaS): the capability provided to the consumer is to deploy onto
the cloud infrastructure consumer-created or acquired applications created using programming
languages and tools supported by the provider. The consumer does not manage or control the
underlying cloud infrastructure including networks, servers, operating systems, or storage, but has
control over the deployed applications and possibly application hosting environment
configurations.

[0072] Infrastructure as a Service (IaaS): the capability provided to the consumer is to
provision processing, storage, networks, and other fundamental computing resources where the
consumer is able to deploy and run arbitrary software, which can include operating systems and
applications. The consumer does not manage or control the underlying cloud infrastructure but has
control over operating systems, storage, deployed applications, and possibly limited control of
select networking components (e.g., host firewalls).

[0073] Deployment Models are as follows:

[0074] Private cloud: the cloud infrastructure is operated solely for an organization. It may be
managed by the organization or a third party and may exist on-premises or off-premises.

[0075] Community cloud: the cloud infrastructure is shared by several organizations and
supports a specific community that has shared concerns (e.g., mission, security requirements,
policy, and compliance considerations). It may be managed by the organizations or a third party
and may exist on-premises or off-premises.

[0076] Public cloud: the cloud infrastructure is made available to the general public or a large

industry group and is owned by an organization selling cloud services.
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[0077] Hybrid cloud: the cloud infrastructure is a composition of two or more clouds (private,
community, or public) that remain unique entities but are bound together by standardized or
proprictary technology that enables data and application portability (e.g., cloud bursting for load-
balancing between clouds).

[0078] A cloud computing environment is service oriented with a focus on statelessness, low
coupling, modularity, and semantic interoperability. At the heart of cloud computing is an
infrastructure that includes a network of interconnected nodes.

[0079] FIG. 3A, illustrated is a cloud computing environment 310 is depicted. As shown, cloud
computing environment 310 includes one or more cloud computing nodes 300 with which local
computing devices used by cloud consumers, such as, for example, personal digital assistant (PDA)
or cellular telephone 300A, desktop computer 300B, laptop computer 300C, and/or automobile
computer system 300N may communicate. Nodes 300 may communicate with one another. They
may be grouped (not shown) physically or virtually, in one or more networks, such as Private,
Community, Public, or Hybrid clouds as described hereinabove, or a combination thereof.

[0080] This allows cloud computing environment 310 to offer infrastructure, platforms and/or
software as services for which a cloud consumer does not need to maintain resources on a local
computing device. It is understood that the types of computing devices 300A-N shown in FIG. 3A
are intended to be illustrative only and that computing nodes 300 and cloud computing
environment 310 can communicate with any type of computerized device over any type of network
and/or network addressable connection (e.g., using a web browser).

[0081] FIG. 3B, illustrated is a set of functional abstraction layers provided by cloud
computing environment 310 (FIG. 3A) is shown. It should be understood in advance that the
components, layers, and functions shown in FIG. 3B are intended to be illustrative only and
embodiments of the disclosure are not limited thereto. As depicted below, the following layers and
corresponding functions are provided.

[0082] Hardware and software layer 315 includes hardware and software components.
Examples of hardware components include: mainframes 302; RISC (Reduced Instruction Set
Computer) architecture based servers 304; servers 306; blade servers 308; storage devices 311;
and networks and networking components 312. In some embodiments, software components

include network application server software 314 and database software 316.
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[0083] Virtualization layer 320 provides an abstraction layer from which the following
examples of virtual entitics may be provided: virtual servers 322; virtual storage 324; virtual
networks 326, including virtual private networks; virtual applications and operating systems 328;
and virtual clients 330.

[0084] In one example, management layer 340 may provide the functions described below.
Resource provisioning 342 provides dynamic procurement of computing resources and other
resources that are utilized to perform tasks within the cloud computing environment. Metering and
Pricing 344 provide cost tracking as resources are utilized within the cloud computing environment,
and billing or invoicing for consumption of these resources. In one example, these resources may
include application software licenses. Security provides identity verification for cloud consumers
and tasks, as well as protection for data and other resources. User portal 346 provides access to the
cloud computing environment for consumers and system administrators. Service level
management 348 provides cloud computing resource allocation and management such that
required service levels are met. Service Level Agreement (SLA) planning and fulfillment 350
provide pre-arrangement for, and procurement of, cloud computing resources for which a future
requirement is anticipated in accordance with an SLA.

[0085] Workloads layer 360 provides examples of functionality for which the cloud computing
environment may be utilized. Examples of workloads and functions which may be provided from
this layer include: mapping and navigation 362; software development and lifecycle management
364; virtual classroom education delivery 366; data analytics processing 368; transaction
processing 370; and evaluating fitment in a target area 372.

[0086] FIG. 4, illustrated is a high-level block diagram of an example computer system 401
that may be used in implementing one or more of the methods, tools, and modules, and any related
functions, described herein (e.g., using one or more processor circuits or computer processors of
the computer), in accordance with embodiments of the present disclosure. In some embodiments,
the major components of the computer system 401 may comprise one or more CPUs 402, a
memory subsystem 404, a terminal interface 412, a storage interface 416, an I/O (Input/Output)
device interface 414, and a network interface 418, all of which may be communicatively coupled,
directly or indirectly, for inter-component communication via a memory bus 403, an I/O bus 408,

and an [/O bus interface unit 410.
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[0087] The computer system 401 may contain one or more general-purpose programmable
central processing units (CPUs) 402A, 402B, 402C, and 402D, herein generically referred to as
the CPU 402. In some embodiments, the computer system 401 may contain multiple processors
typical of a relatively large system; however, in other embodiments the computer system 401 may
alternatively be a single CPU system. Each CPU 402 may execute instructions stored in the
memory subsystem 404 and may include one or more levels of on-board cache.

[0088] System memory 404 may include computer system readable media in the form of
volatile memory, such as random access memory (RAM) 422 or cache memory 424. Computer
system 401 may further include other removable/non-removable, volatile/non-volatile computer
system storage media. By way of example only, storage system 426 can be provided for reading
from and writing to a non-removable, non-volatile magnetic media, such as a "hard drive."
Although not shown, a magnetic disk drive for reading from and writing to a removable, non-
volatile magnetic disk (e.g., a "floppy disk"), or an optical disk drive for reading from or writing
to a removable, non-volatile optical disc such as a CD-ROM, DVD-ROM or other optical media
can be provided. In addition, memory 404 can include flash memory, e.g., a flash memory stick
drive or a flash drive. Memory devices can be connected to memory bus 403 by one or more data
media interfaces. The memory 404 may include at least one program product having a set (e.g., at
least one) of program modules that are configured to carry out the functions of various
embodiments.

[0089] One or more programs/utilities 428, each having at least one set of program modules
430 may be stored in memory 404. The programs/utilities 428 may include a hypervisor (also
referred to as a virtual machine monitor), one or more operating systems, one or more application
programs, other program modules, and program data. Each of the operating systems, one or more
application programs, other program modules, and program data or some combination thereof,
may include an implementation of a networking environment. Programs 428 and/or program
modules 430 generally perform the functions or methodologies of various embodiments.

[0090] Although the memory bus 403 is shown in FIG. 4 as a single bus structure providing a
direct communication path among the CPUs 402, the memory subsystem 404, and the I/O bus
interface 410, the memory bus 403 may, in some embodiments, include multiple different buses
or communication paths, which may be arranged in any of various forms, such as point-to-point

links in hierarchical, star or web configurations, multiple hierarchical buses, parallel and redundant
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paths, or any other appropriate type of configuration. Furthermore, while the I/O bus interface 410
and the I/O bus 408 are shown as single respective units, the computer system 401 may, in some
embodiments, contain multiple I/O bus interface units 410, multiple I/O buses 408, or both. Further,
while multiple [/O interface units are shown, which separate the I/O bus 408 from various
communications paths running to the various I/O devices, in other embodiments some or all of the
I/0 devices may be connected directly to one or more system 1I/O buses.

[0091] In some embodiments, the computer system 401 may be a multi-user mainframe
computer system, a single-user system, or a server computer or similar device that has little or no
direct user interface, but receives requests from other computer systems (clients). Further, in some
embodiments, the computer system 401 may be implemented as a desktop computer, portable
computer, laptop or notebook computer, tablet computer, pocket computer, telephone, smartphone,
network switches or routers, or any other appropriate type of electronic device.

[0092] It is noted that FIG. 4 is intended to depict the representative major components of an
exemplary computer system 401. In some embodiments, however, individual components may
have greater or lesser complexity than as represented in FIG. 4, components other than or in
addition to those shown in FIG. 4 may be present, and the number, type, and configuration of such
components may vary.

[0093] As discussed in more detail herein, it is contemplated that some or all of the operations
of some of the embodiments of methods described herein may be performed in alternative orders
or may not be performed at all; furthermore, multiple operations may occur at the same time or as
an internal part of a larger process.

[0094] The present disclosure may be a system, a method, and/or a computer program product
at any possible technical detail level of integration. The computer program product may include a
computer readable storage medium (or media) having computer readable program instructions
thereon for causing a processor to carry out aspects of the present disclosure.

[0095] The computer readable storage medium can be a tangible device that can retain and
store instructions for use by an instruction execution device. The computer readable storage
medium may be, for example, but is not limited to, an electronic storage device, a magnetic storage
device, an optical storage device, an electromagnetic storage device, a semiconductor storage
device, or any suitable combination of the foregoing. A non-exhaustive list of more specific

examples of the computer readable storage medium includes the following: a portable computer
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diskette, a hard disk, a random access memory (RAM), a read-only memory (ROM), an erasable
programmable read-only memory (EPROM or Flash memory), a static random access memory
(SRAM), a portable compact disc read-only memory (CD-ROM), a digital versatile disk (DVD),
a memory stick, a floppy disk, a mechanically encoded device such as punch-cards or raised
structures in a groove having instructions recorded thereon, and any suitable combination of the
foregoing. A computer readable storage medium, as used herein, is not to be construed as being
transitory signals per se, such as radio waves or other freely propagating electromagnetic waves,
electromagnetic waves propagating through a waveguide or other transmission media (e.g., light
pulses passing through a fiber-optic cable), or electrical signals transmitted through a wire.

[0096] Computer readable program instructions described herein can be downloaded to
respective computing/processing devices from a computer readable storage medium or to an
external computer or external storage device via a network, for example, the Internet, a local area
network, a wide area network and/or a wireless network. The network may comprise copper
transmission cables, optical transmission fibers, wireless transmission, routers, firewalls, switches,
gateway computers and/or edge servers. A network adapter card or network interface in each
computing/processing device receives computer readable program instructions from the network
and forwards the computer readable program instructions for storage in a computer readable
storage medium within the respective computing/processing device.

[0097] Computer readable program instructions for carrying out operations of the present
disclosure may be assembler instructions, instruction-set-architecture (ISA) instructions, machine
instructions, machine dependent instructions, microcode, firmware instructions, state-setting data,
configuration data for integrated circuitry, or either source code or object code written in any
combination of one or more programming languages, including an object oriented programming
language such as Smalltalk, C++, or the like, and procedural programming languages, such as the
"C" programming language or similar programming languages. The computer readable program
instructions may execute entirely on the user's computer, partly on the user's computer, as a stand-
alone software package, partly on the user's computer and partly on a remote computer or entirely
on the remote computer or server. In the latter scenario, the remote computer may be connected to
the user's computer through any type of network, including a local area network (LAN) or a wide
area network (WAN), or the connection may be made to an external computer (for example,

through the Internet using an Internet Service Provider). In some embodiments, electronic circuitry
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including, for example, programmable logic circuitry, field-programmable gate arrays (FPGA), or
programmable logic arrays (PLA) may execute the computer readable program instructions by
utilizing state information of the computer readable program instructions to personalize the
electronic circuitry, in order to perform aspects of the present disclosure.

[0098] Aspects of the present disclosure are described herein with reference to flowchart
illustrations and/or block diagrams of methods, apparatus (systems), and computer program
products according to embodiments of the disclosure. It will be understood that each block of the
flowchart illustrations and/or block diagrams, and combinations of blocks in the flowchart
illustrations and/or block diagrams, can be implemented by computer readable program
instructions.

[0099] These computer readable program instructions may be provided to a processor of a
computer, or other programmable data processing apparatus to produce a machine, such that the
instructions, which execute via the processor of the computer or other programmable data
processing apparatus, create means for implementing the functions/acts specified in the flowchart
and/or block diagram block or blocks. These computer readable program instructions may also be
stored in a computer readable storage medium that can direct a computer, a programmable data
processing apparatus, and/or other devices to function in a particular manner, such that the
computer readable storage medium having instructions stored therein comprises an article of
manufacture including instructions which implement aspects of the function/act specified in the
flowchart and/or block diagram block or blocks.

[0100] The computer readable program instructions may also be loaded onto a computer, other
programmable data processing apparatus, or other device to cause a series of operational steps to
be performed on the computer, other programmable apparatus or other device to produce a
computer implemented process, such that the instructions which execute on the computer, other
programmable apparatus, or other device implement the functions/acts specified in the flowchart
and/or block diagram block or blocks.

[0101] The flowchart and block diagrams in the Figures illustrate the architecture,
functionality, and operation of possible implementations of systems, methods, and computer
program products according to various embodiments of the present disclosure. In this regard, each
block in the flowchart or block diagrams may represent a module, segment, or portion of

instructions, which comprises one or more executable instructions for implementing the specified
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logical function(s). In some alternative implementations, the functions noted in the blocks may
occur out of the order noted in the Figures. For example, two blocks shown in succession may, in
fact, be accomplished as one step, executed concurrently, substantially concurrently, in a partially
or wholly temporally overlapping manner, or the blocks may sometimes be executed in the reverse
order, depending upon the functionality involved. It will also be noted that each block of the block
diagrams and/or flowchart illustration, and combinations of blocks in the block diagrams and/or
flowchart illustration, can be implemented by special purpose hardware-based systems that
perform the specified functions or acts or carry out combinations of special purpose hardware and
computer instructions.

[0102] The descriptions of the various embodiments of the present disclosure have been
presented for purposes of illustration, but are not intended to be exhaustive or limited to the
embodiments disclosed. Many modifications and variations will be apparent to those of ordinary
skill in the art without departing from the scope of the described embodiments. The terminology
used herein was chosen to best explain the principles of the embodiments, the practical application
or technical improvement over technologies found in the marketplace, or to enable others of
ordinary skill in the art to understand the embodiments disclosed herein.

[0103] Although the present disclosure has been described in terms of specific embodiments,
it is anticipated that alterations and modification thereof will become apparent to the skilled in the
art. Therefore, it is intended that the following claims be interpreted as covering all such alterations

and modifications as fall within the scope of the disclosure.
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CLAIMS

What is claimed is:

1. A system for evaluating fitment in a target area, the system comprising:

a memory; and

a processor in communication with the memory, the processor being configured to perform
operations comprising:

analyzing a target area;

identifying, from the analyzing, one or more objects in the target area;

evaluating each of the one or more objects in the target area, wherein evaluating each of
the one or more objects includes measuring each of the one or more objects, and determining a
purpose for each of the one or more objects; and

generating, based on the evaluating, a placement for each of the one or more objects.

2. The system of claim 1, wherein measuring each of the one or more objects includes:
analyzing, by utilization of one or more internet-of-things (IoT) enabled devices, the one
or more objects;
determining a state associated with each of the one or more objects; and

identifying respective units of measurement for each of the one or more objects.

3. The system of claim 1, wherein generating the placement for each of the one or more
objects includes:
determining whether there is a co-relation between any of the one or more objects;
grouping the one or more objects that are determined to be in co-relation; and

generating a usage plan for the grouping of the one or more objects.

4. The system of claim 3, wherein generating the usage plan includes:
generating an instruction for handling of each of the one or more objects in the grouping,
wherein the instruction for handling includes which of the one or more objects are to be handled

in a specific order; and
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displaying to a user the instruction for handling.

5. The system of claim 1, wherein generating the placement for each of the one or more
objects includes:

determining that a first object with a purpose is unplaceable in a first area;

selecting a second object with the purpose; and

assigning the second object a placement in the first area.

6. The system of claim 1, wherein the processor is further configured to perform operations
comprising:
receiving feedback based on the placement for each of the one or more objects; and

storing the feedback in a database.

7. The system of claim 6, wherein the processor is further configured to perform operations
comprising:

analyzing a second target area;

accessing the database;

identifying that the second target area is the same as the target area; and

providing a placement for one or more objects in the second target area based on the

feedback.

8. A computer-implemented method for evaluating fitment in a target area, the method
comprising:

analyzing, by a processor, a target area;

identifying, from the analyzing, one or more objects in the target area;

evaluating each of the one or more objects in the target area, wherein evaluating each of
the one or more objects includes measuring each of the one or more objects, and determining a
purpose for each of the one or more objects; and

generating, based on the evaluating, a placement for each of the one or more objects.

0. The method of claim 8, wherein measuring each of the one or more objects includes:
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analyzing, by utilization of one or more internet-of-things (IoT) enabled devices, the one
or more objects;
determining a state associated with each of the one or more objects; and

identifying respective units of measurement for each of the one or more objects.

10. The method of claim 8, wherein generating the placement for each of the one or more
objects includes:
determining whether there is a co-relation between any of the one or more objects;
grouping the one or more objects that are determined to be in co-relation; and

generating a usage plan for the grouping of the one or more objects.

1. The method of claim 10, wherein generating the usage plan includes:

generating an instruction for handling of each of the one or more objects in the grouping,
wherein the instruction for handling includes which of the one or more objects are to be handled
in a specific order; and

displaying to a user the instruction for handling.

12. The method of claim 8, wherein generating the placement for each of the one or more
objects includes:

determining that a first object with a purpose is unplaceable in a first area;

selecting a second object with the purpose; and

assigning the second object a placement in the first area.

13. The method of claim 8, further comprising:
receiving feedback based on the placement for each of the one or more objects; and

storing the feedback in a database.

14. The method of claim 13, further comprising:
analyzing a second target area;
accessing the database;

identifying that the second target area is the same as the target area; and
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providing a placement for one or more objects in the second target area based on the

feedback.

15. A computer program product for evaluating fitment in a target area comprising a computer
readable storage medium having program instructions embodied therewith, the program
instructions executable by a processor to cause the processor to perform operations, the operations
comprising:

analyzing a target area;

identifying, from the analyzing, one or more objects in the target area;

evaluating each of the one or more objects in the target area, wherein evaluating each of
the one or more objects includes measuring each of the one or more objects, and determining a
purpose for each of the one or more objects; and

generating, based on the evaluating, a placement for each of the one or more objects.

16. The computer program product of claim 15, wherein measuring each of the one or more
objects includes:

analyzing, by utilization of one or more internet-of-things (IoT) enabled devices, the one
or more objects;

determining a state associated with each of the one or more objects; and

identifying respective units of measurement for each of the one or more objects.

17. The computer program product of claim 15, wherein generating the placement for each of
the one or more objects includes:
determining whether there is a co-relation between any of the one or more objects;
grouping the one or more objects that are determined to be in co-relation; and

generating a usage plan for the grouping of the one or more objects.

18. The computer program product of claim 17, wherein generating the usage plan includes:
generating an instruction for handling of each of the one or more objects in the grouping,
wherein the instruction for handling includes which of the one or more objects are to be handled

in a specific order; and
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displaying to a user the instruction for handling.

19. The computer program product of claim 15, wherein generating the placement for each of
the one or more objects includes:
5 determining that a first object with a purpose is unplaceable in a first area;
selecting a second object with the purpose; and

assigning the second object a placement in the first area.

20.  The computer program product of claim 15, wherein the processor is further configured to
10 perform operations comprising:
receiving feedback based on the placement for each of the one or more objects; and

storing the feedback in a database.

24



WO 2023/169331 PCT/CN2023/079581

[y
=
[—]

Historical Corpus Objects < IoT Devices

102 104 106

Additional Data Contextual Input
108 110

A 4 \ 4 A 4

Fitment System 112

\ 4
A

Machine Learning 114

A\ 4

Recommendations
118

FIG. 1

1/5



WO 2023/169331 PCT/CN2023/079581

[
—]

Start

\ 4

Analyze a target area.
202

A\ 4

Identify one or more objects in the target area.
204

A 4

Evaluate each of the one or more objects in the target area.
206

\ 4

Generate a placement for each of the one or more objects.
208

End

FIG. 2

2/5



WO 2023/169331 PCT/CN2023/079581

300C 300N~/ °

300B

FIG. 3A

3/5



WO 2023/169331 PCT/CN2023/079581

I

Workloads

/

360
342 344 346 348 350

Management

/

340 ﬁl

322
Virtualization

/

320 @ @
302 304 306 308 jll 312 314

Hardware and Software

{
315

/
330

|8
—
=)

FIG. 3B

4/5



WO 2023/169331 PCT/CN2023/079581

Computer System

401

F———=—=—====-=-=--= |
| Processor | Memory
: 402 I 404

I
I
| CPU : Cache RAM
! 402A ! 424 422
| :
I

I
: CPU I
I 402B I Memory Bus 403
I : Storage System
! : 426
: CPU I
. 402C :
: : Programs 428
I CPU !
I 402D ! Modules 430
: I
. ___ J

I/0O Bus Interface 410
I/O Bus 408
|| | | |
Terminal I/O Device Storage Network
Interface Interface Interface Interface
412 414 416 418

FIG. 4

5/5



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2023/079581

A. CLASSIFICATION OF SUBJECT MATTER
G06Q30/0601(2023.01)

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
IPC: G06Q, GO6F, HO4N

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

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

DWPLENTXT,CNTXT,CNKI: MR, VR, AR, image, shop, identify, measure, size, purpose, position

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X CN 110858375 A (ALIBABA GROUP HOLDING LIMITED) 03 March 2020 (2020-03-03) 1-20
description, paragraphs [0062]-[0152]

A CN 111246264 A (SAMSUNG ELECTRONICS CO., LTD.) 05 June 2020 (2020-06-05) 1-20
the whole document

A US 2008071559 A1 (ARRASVUORI, Juha) 20 March 2008 (2008-03-20) 1-20
the whole document

D Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: «T” later document published after the international filing date or priority

«A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention

“p” document cited by the applicant in the international application “X” document of particular relevance; the claimed invention cannot be

“F» carlier application or patent but published on or after the international considered novel ar cannot be considered to involve an inventive step
filing date when the document is taken alone

“[ document which may throw doubts on priority claim(s) or which is *Y" document of particular relevance; the claimed invention cannot be
cited to establish the publication date of another citation or other con51§lered to involve an inventive step when the docun?ent. 18
special reason (as specified) combined with one or more other such documents, such combination

“0” document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art
means “&” document member of the same patent family

«p> document published prior to the international filing date but later than
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
15 May 2023 19 May 2023
Name and mailing address of the ISA/CN Authorized officer
CHINA NATIONAL INTELLECTUAL PROPERTY
ADMINISTRATION
6, Xitucheng Rd., Jimen Bridge, Haidian District, Beijing ZHUANG,Yong
100088, China
Telephone No. (+86) 010-53961296

Form PCT/ISA/210 (second sheet) (July 2022)



INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2023/079581

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)
CN 110858375 A 03 March 2020 None
CN 111246264 A 05 June 2020 EP 3660632 Al 03 June 2020
KR 20200063531 A 05 June 2020
uUs 2020167567 Al 28 May 2020
Us 2008071559 Al 20 March 2008 None

Form PCT/ISA/210 (patent family annex) (July 2022)




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

