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METHOD AND SYSTEM FOR OPTIMIZING
MEDICAL IMAGINING EXAMINATION

TECHNICAL FIELD

[0001] The present invention generally relates to an arti-
ficial intelligence (Al) based protocol selection techniques
for optimizing medical imaging examination performed by
an imaging apparatus.

BACKGROUND

[0002] The following description includes information
that may be useful in understanding the present invention. It
is not an admission that any of the information provided
herein is prior art or relevant to the presently claimed
invention, or that any publication specifically or implicitly
referenced is prior art.

[0003] Medical imaging apparatuses usually have several
components, control of which are executed by software that
causes algorithms to be executed. These medical imaging
apparatuses generate image data of a user or other subject for
examination. Based on the image data, clinical diagnoses are
created, and diseases are diagnosed. Further, depending on
the clinical objective, control parameters for controlling the
medical imaging apparatus are selected. These control
parameters, which are usually large in number, are collec-
tively referred as protocol. For the examination of the user,
it is necessary for the medical imaging apparatus to be
controlled by a number of individually distinct protocols,
depending upon the clinical objective.

[0004] For controlling a medical imaging apparatus, typi-
cally one protocol can be selected among a number of
protocols and customized to the examination to be executed
on the user. In order to select the number of protocols, a
technician or physician first performs manual assessment of
the user and selects the protocols manually based on the
manual assessment of the user. After the selection of the
protocols, the technician or physician fill the details regard-
ing protocol parameters of the selected protocols and able to
change the protocol parameters in order to perform medical
examination of the user by the imaging apparatus.

[0005] Conventional procedures related to selection of
protocols and protocol parameters for medical imaging are
performed by the technician or physician. Thus, there are
high chances of error in selection of protocol by technician
or physician which will hamper the examination procedure
performed by an imaging apparatus.

[0006] Further, the conventional procedures are time con-
suming procedure which will hamper the health of the user
in case of medical emergency. For example, if a user comes
to a hospital during an emergency condition, the first step the
physician will perform is a preliminary check of the patient.
After the preliminary check, the physician may suggest a
medical imaging examination. In case of a suggestion for a
medical imaging examination, the physician or technician
will first identify the protocols and their parameters before
starting the medical imaging examination. After identifying
the protocols and their parameters manually, the medical
imaging examination will take place. However, this manual
procedure is a time-consuming process in order to perform
the medical examination of the user, and this may harm the
health of the user.

[0007] Thus, there is a need for a system that is able to
select a protocol automatically and identifies the protocol
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parameters corresponding to the selected protocol in order to
optimize medical imaging examination procedure that is to
be performed on the user.

SUMMARY

[0008] The present disclosure overcomes one or more
shortcomings of the prior art and provides additional advan-
tages discussed throughout the present disclosure. Addi-
tional features and advantages are realized through the
techniques of the present disclosure. Other embodiments
and aspects of the disclosure are described in detail herein
and are considered a part of the claimed disclosure.

[0009] In an aspect, the present disclosure recites an
artificial intelligence (Al) based protocol selection method
for optimizing medical imaging examination of a user. The
method includes identifying user physical information. The
user physical information includes at least one of gesture,
height, weight, injury, motion, and structure information of
the user. The method further includes retrieving medical
information of the user, the medical information of the user
corresponds to at least one of a medical history and current
medical assessment of the user. The method further includes
selecting one or more medical examination protocols based
on at least a part of the identified user physical information
and identifying a plurality of protocol parameters for the
medical examination, based on the retrieved user medical
information and the selected one or more medical exami-
nation protocols. The method further includes receiving
input data tagged with a priority level. The received input
data is related to a change in at least one protocol parameter
among the plurality of protocol parameters. The method
further includes processing the received input data to change
the at least one protocol parameter based on at least one of
the priority level and a pre-defined range of the at least one
protocol parameter. Furthermore, the method includes pro-
viding the plurality of protocol parameters based on the
processed input data to a medical imaging apparatus for
performing the medical imaging examination of the user.

[0010] In another aspect, the present disclosure recites a
method, for identifying the plurality of protocol parameters
for optimizing medical imaging examination of the user that
includes performing region of interest projection on the
identified user physical information. The identified user
physical information corresponds to imaging data, received
in form of an image or a video, of the user. The method
further discloses identifying region of interest based on the
region of interest projection, Further, the method discloses
determining demographic information of the user based on
the identified region of interest and identifying the plurality
of protocol parameters for the medical examination based on
the retrieved medical information and the determined demo-
graphic information.

[0011] In another aspect, the present disclosure recites a
method for selecting the one or more medical examination
protocols for optimizing medical imaging examination of
the user that includes performing region of interest projec-
tion on the identified user physical information. The iden-
tified user physical information corresponds to imaging data,
received in the form of an image or a video, of the user. The
method further discloses extracting the at least one of
gesture, injury, and motion information from the identified
user physical information based on the region of interest
projection. The method further discloses selecting the one or
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more medical examination protocols based on the extracted
at least one of gesture, injury, and motion information.

[0012] In another aspect, the present disclosure recites a
method for processing the received input data for optimizing
medical imaging examination of the user that includes
extracting, from the received input data, one or more pro-
tocol parameters and features corresponding to the one or
more protocol parameters. The method further discloses
identifying the at least one protocol parameter among the
plurality of protocol parameters based on the extracted
features. The method further discloses controlling the
change in the at least one protocol parameter with respect to
the extracted one or more protocol parameters, based on the
at least one of priority level and suggested change falling
within the pre-defined range of the at least one protocol
parameter.

[0013] In another aspect, the present disclosure recites a
method for processing the received input data for optimizing
medical imaging examination of the user that includes when
the priority level is indicated high, changing the at least one
protocol parameter with respect to the extracted one or more
protocol parameters whether the suggested change falls
within the pre-defined range or outside the pre-defined
range. The method further discloses when the priority level
is indicated low, controlling the change in the at least one
protocol parameter with respect to the extracted one or more
protocol parameters based on the medical information
whether the suggested change falls within the pre-defined
range or outside the pre-defined range.

[0014] In an aspect, the present disclosure recites an
artificial intelligence (Al) based protocol selection system
for optimizing a medical imaging examination of a user. The
system comprises an imaging and sensing unit configured to
identify user physical information. The user physical infor-
mation includes at least one of gesture, height, weight,
injury, motion, and structure information of the user. The
system further includes one or more processor operatively
coupled to the imaging and sensing unit, the one or more
processor is configured to: retrieve medical information of
the user. The user medical information corresponds to at
least one of a medical history and current medical assess-
ment of the user. The one or more processor is further
configured to select one or more medical examination pro-
tocols based on at least a part of the identified user physical
information. The one or more processor is further configured
to identify a plurality of protocol parameters for the medical
examination, based on the retrieved user medical informa-
tion and the selected one or more medical examination
protocols. Furthermore, the system includes a receiving unit
operatively coupled to the one or more processor and
configured to receive input data tagged with priority level.
The received input data is related to a change in at least one
protocol parameter among the plurality of protocol param-
eters. The one or more processor is further configured to
process the received input to change the at least one protocol
parameter based on at least one of the priority level and a
pre-defined range of the at least one protocol parameter.
Furthermore, the system comprises a transmitting unit
operatively coupled to the one or more processor and
configured to provide the plurality of protocol parameters
based on the processed received input data to a medical
imaging apparatus for performing the medical imaging
examination of the user.
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[0015] In another aspect, the present disclosure recites one
or more processor to identify the plurality of parameters for
optimizing a medical imaging examination of a user. The
one or more processor is configured to perform region of
interest projection on the identified user physical informa-
tion. The identified user physical information corresponds to
imaging data, received in form of an image or a video, of the
user, identify region of interest based on the region of
interest projection. The one more processor is further con-
figured to determine demographic information of the user
based on the identified region of interest. The one or more
processor is further configured to identify the plurality of
protocol parameters for the medical examination based on
the retrieved medical information and the determined demo-
graphic information.

[0016] Inanother aspect, the present disclosure recites one
or more processor to select the one or more medical exami-
nation protocols for optimizing a medical imaging exami-
nation of a user. The one or more processor is configured to
perform region of interest projection on the identified user
physical information. The identified user physical informa-
tion corresponds to imaging data, received in the form of an
image or a video, of the user. The one or more processor is
further configured to extract the at least one of gesture,
injury, and motion information from the identified user
physical information based on the region of interest projec-
tion. The one or more processor is further configured to
select the one or more medical examination protocols based
on the extracted at least one of gesture, injury, and motion
information.

[0017] Inanother aspect, the present disclosure recites one
or more processor to process the received input data for
optimizing a medical imaging examination of a user. The
one or more processor is configured to extract, from the
received input data, one or more protocol parameters and
features corresponding to the extracted one or more protocol
parameters. The one or more processor is further configured
to identify the at least one protocol parameter among the
plurality of protocol parameters based on the extracted
features. The one or more processor is further configured to
control the change in the at least one protocol parameter with
respect to the extracted one or more protocol parameters,
based on at least one of the priority level and suggested
change falling within the pre-defined range of the at least
one protocol parameters.

[0018] In another aspect, the present disclosure recites one
or more processor to process the received input data for
optimizing a medical imaging examination of a user. The
one or more processor is configured to when the priority
level is indicated high, change the at least one parameter
with respect to the extracted one or more protocol param-
eters whether the suggested change falls within the pre-
defined range or outside the pre-defined range. The one or
more processor is further configured to when the priority
level is indicated low, control the change in the at least one
protocol parameter with respect to the extracted one or more
protocol parameters based on the medical information
whether the suggested change falls within the pre-defined
range or outside the pre-defined range.

[0019] The foregoing summary is illustrative only and is
not intended to be in any way limiting. In addition to the
illustrative aspects, embodiments, and features described
above, further aspects, embodiments, and features will
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become apparent by reference to the drawings and the
following detailed description.

BRIEF DESCRIPTION OF DRAWINGS

[0020] The embodiments of the disclosure itself, as well as
a preferred mode of use, further objectives and advantages
thereof, will best be understood by reference to the follow-
ing detailed description of an illustrative embodiment when
read in conjunction with the accompanying drawings. One
or more embodiments are now described, by way of example
only, with reference to the accompanying drawings in
which:

[0021] FIG. 1A illustrates an environment architecture for
implementing artificial intelligence (AI) based protocol
selection system, in accordance with an embodiment of the
present disclosure.

[0022] FIG. 1B illustrates by way of a block diagram of an
artificial intelligence (AI) based protocol selection system,
in accordance with an embodiment of the present disclosure.
[0023] FIG. 2 illustrates by way of a block diagram of an
Al based protocol selection system for retrieving medical
information of the user, in accordance with an embodiment
of the present disclosure.

[0024] FIG. 3 illustrates by way of a block diagram of an
Al based protocol selection system for selecting one or more
protocols, in accordance with an embodiment of the present
disclosure.

[0025] FIGS. 4A-C illustrates by way of block diagrams
of an identification unit for identifying protocol parameters,
in accordance with an embodiment of the present disclosure.
[0026] FIG. 5 illustrates by way of a block diagram of an
Al based protocol selection system for retrieving medical
information of the user, in accordance with an embodiment
of the present disclosure.

[0027] FIG. 6 a flow diagram illustrating an Al based
protocol selection method, in accordance with an embodi-
ment of the present disclosure.

[0028] The figures depict embodiments of the disclosure
for purposes of illustration only. One skilled in the art will
readily recognize from the following description that alter-
native embodiments of the structures and methods illustrated
herein may be employed without departing from the prin-
ciples of the disclosure described herein.

DETAILED DESCRIPTION

[0029] The foregoing has broadly outlined the features and
technical advantages of the present disclosure in order that
the detailed description of the disclosure that follows may be
better understood. It should be appreciated by those skilled
in the art that the conception and specific embodiment
disclosed may be readily utilized as a basis for modifying or
designing other structures for carrying out the same pur-
poses of the present disclosure.

[0030] Various embodiments of the present invention now
will be described more fully hereinafter with reference to the
accompanying drawings, in which some, but not all embodi-
ments of the invention are shown. Indeed, the invention may
be embodied in many different forms and should not be
construed as limited to the embodiments set forth herein.
Rather, these embodiments are provided so that this disclo-
sure will satisfy applicable legal requirements. The term
“or” is used herein in both the alternative and conjunctive
sense, unless otherwise indicated. The terms “illustrative,”
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“example,” and “exemplary” are used to be examples with
no indication of quality level. Like numbers refer to like
elements throughout.

[0031] The phrases “in an embodiment,” “in one embodi-
ment,” “according to one embodiment,” and the like gener-
ally mean that the particular feature, structure, or character-
istic following the phrase may be included in at least one
embodiment of the present disclosure and may be included
in more than one embodiment of the present disclosure
(importantly, such phrases do not necessarily refer to the
same embodiment).

[0032] The word “exemplary” is used herein to mean
“serving as an example, instance, or illustration.” Any
implementation described herein as “exemplary” is not
necessarily to be construed as preferred or advantageous
over other implementations.

[0033] If the specification states a component or feature
“can,” “may,” “could,” “should,” “would,” “preferably,”
“possibly,” “typically,” “optionally,” “for example,” “often,”
or “might” (or other such language) be included or have a
characteristic, that particular component or feature is not
required to be included or to have the characteristic. Such
component or feature may be optionally included in some
embodiments, or it may be excluded.

[0034] The phrase “artificial intelligence” refers to the
field of studying artificial intelligence or methodology for
making artificial intelligence, and machine learning refers to
the field of defining various issues dealt with in the field of
artificial intelligence and studying methodology for solving
the various issues. Machine learning is defined as an algo-
rithm that enhances the performance of a certain task
through a steady experience with the certain task.

[0035] The phrase “machine learning” is used throughout
the disclosure. The machine learning broadly describes a
function of systems that learn from data. A machine learning
system, engine, or module can include a machine learning
algorithm that can be trained to learn functional relation-
ships between inputs and outputs that are currently
unknown. In one or more embodiments, machine learning
functionality can be implemented using an artificial neural
network (ANN) having the capability to be trained to
perform a currently unknown function. In machine learning
and cognitive science, ANNs are a family of statistical
learning models inspired by the biological neural networks
of animals, and in particular the brain. ANNs can be used to
estimate or approximate systems and functions that depend
on a large number of inputs.

[0036] Machine learning may be classified into supervised
learning, unsupervised learning, and reinforcement learning
according to a learning method. The supervised learning
may refer to a method of learning an artificial neural network
in a state in which a label for learning data is given, and the
label may mean the correct answer (or result value) that the
artificial neural network must infer when the learning data is
input to the artificial neural network. The unsupervised
learning may refer to a method of learning an artificial neural
network in a state in which a label for learning data is not
given. The reinforcement learning may refer to a learning
method in which an agent defined in a certain environment
learns to select a behavior or a behavior sequence that
maximizes cumulative compensation in each state.

[0037] Disclosed herein is an artificial intelligence (AI)
based protocol selection method and system for optimizing
medical imaging examination of a user. The Al based
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protocol selection system identifies user physical informa-
tion, wherein the user physical information includes at least
one of gesture, height, weight, injury, motion, and structure
information of the user. The system simultaneously retrieves
medical information of the user. The medical information of
the user corresponds to at least one of a medical history of
the user and current medical assessment information of the
user. The system then selects one or more medical exami-
nation protocols based on at least a part of the identified user
physical information and identifies a plurality of protocol
parameters for at least one medical examination. To identify
the a plurality of protocol parameters the system uses the
retrieved user medical information, the selected one or more
medical examination protocols, and at least a part of the
identified user physical information. The system further
receives input information tagged with a priority level,
wherein the received input information is related to a change
in at least one of the protocol parameters from the plurality
of protocol parameters. The received input information is
then processed to change at least one of protocol parameters
from the plurality of protocol parameters based on at least
one of the priority level and a pre-defined range of the at
least one of protocol parameters from the plurality of
protocol parameters. Finally, the system provides the plu-
rality of protocol parameters based on the processed input
information to a medical imaging apparatus for performing
the medical imaging examination of the user. In this regard,
the system performs an automated procedure in order to
select examination protocol and in order to identify protocol
parameters for medical imaging examination. Thus, the
system reduces chances of error in selection of the medical
examination protocol. Further, the system minimizes the
protocol parameters selection time than the conventional
procedure.

[0038] Turning now to the drawings, the detailed descrip-
tion set forth below in connection with the appended draw-
ings is intended as a description of various configurations
and is not intended to represent the only configurations in
which the concepts described herein may be practiced. The
detailed description includes specific details for the purpose
of providing a thorough understanding of various concepts
with like numerals denote like components throughout the
several views. However, it will be apparent to those skilled
in the art that these concepts may be practiced without these
specific details.

[0039] FIG. 1A illustrates an environment architecture for
implementing an Al based protocol selection system of the
present invention, in accordance with an embodiment of the
present disclosure. The environment architecture 100 may
be constituted by an Al based protocol selection system
100-2, one or more servers 100-4, an imaging apparatus
100-6, a terminal device 100-8. All the constituent elements
of the environment architecture 100 illustrated in FIG. 1A
are not essential constituent elements, and the environment
architecture 100 may be implemented by more constituent
elements than the constituent elements illustrated in FIG.
1A. However the same are not explained for the sake of
brevity. All the constituent elements of the environment
architecture 100 may communicate with each other via
wireless/wired communication network.

[0040] In an embodiment, the system 100-2 may be con-
stituted by an imaging and sensing unit, one or more
processor, a receiving unit, and a transmitting unit. Further,
the constituted elements of the system 100-2 may commu-
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nicate with all other constituent elements of the environment
architecture 100 in order to select medical examination
protocol and identify protocol parameters based on the
selected medical examination protocol. The detailed func-
tioning of the system 100-2, in conjunction with other
element disclosed in FIG. 1A, is further explained in FIG.
1B in forthcoming paragraphs of the present disclosure.
[0041] In an embodiment, the one or more servers 100-4
may represent a Hospital Information System (HIS)/Radi-
ology Information System (RIS) server. The HIS/RIS serv-
ers 100-4 is a system used in hospitals and medical centers
to manage patient/user information and radiology images.
The server may communicate with the system 100-2 in order
to provide the patient/user information and radiology
images. In an embodiment, the one or more servers 100-4
may include n number of servers such as a first server
100-4-a, a second server 100-4-b, and nth server 100-4-n.
The system 100-2 may communicate either with one server
among the one or more servers 100-4 or more than one
server among the one or more servers 100-4.

[0042] In particular, the HIS is a comprehensive, inte-
grated system that is used to manage and coordinate all
aspects of a hospital’s operations, from patient admissions
and medical billing to inventory management and resource
planning. It includes modules for patient registration, elec-
tronic medical records (EMRs), clinical decision support,
laboratory and radiology information systems, and phar-
macy management. Further, the RIS is a specialized module
within a HIS that is used to manage and organize radiology
department operations, including scheduling, image capture
and storage, report generation, and communication with
other healthcare providers. The RIS system can also inte-
grate with Picture Archiving and Communication System
(PACS) to provide a complete solution for managing radi-
ology images.

[0043] Further, the imaging apparatus 100-6 may perform
imaging of a user by using the protocol parameters received
from the system 100-2. In an embodiment the imaging
apparatus 100-6 may be a part of the system 100-2. In an
alternative embodiment the imaging apparatus 100-6 may be
an entity different from the system 100-2.

[0044] In particular, the imaging apparatus 100-6 for
medical imaging is a device or system that is used to create
images of the internal structures of the human body for
medical diagnosis or treatment. The imaging apparatus
100-6 may be, not limited to, a computed tomography (CT),
magnetic resonance imaging (MRI), ultrasound, and so
forth. the imaging apparatus 100-6 are an essential tool in
modern medicine, as they allow doctors and medical pro-
fessionals to see inside the body without the need for
invasive procedures. By using these devices, medical pro-
fessionals can detect and diagnose various diseases and
conditions, including cancer, heart disease, neurological
disorders, and musculoskeletal injuries.

[0045] Further, the terminal device 100-8 may be any
electronic device, for example, an instant messaging elec-
tronic device, a game electronic device, a social platform
electronic device, an email electronic device, an audio/video
electronic device, a tablet computer, a mobile phone, an
electronic reader, a remote control, a personal computer
(PC), a notebook computer, a notebook computer, on-board
equipment, a network television or a wearable device. A
technician/physician may operate the terminal device 100-8
in order to exchange the information with the system 100-2.
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[0046] In particular, a technician, also known as a medical
technologist or clinical laboratory scientist, may be respon-
sible for performing laboratory tests and procedures on
patient samples. The technician may analyze and interpret
results, and provide accurate and timely information to
physicians for diagnosis and treatment. Further, a physician
may be a medical professional who is trained to diagnose
and treat illnesses and injuries. The Physician may have a
much broader scope of responsibility and can work in a
variety of settings, such as hospitals, clinics, private prac-
tices, or research facilities.

[0047] FIG. 1B illustrates an artificial intelligence (AI)
based protocol selection system 100-2 for optimizing a
medical imaging examination of a user, in accordance with
an embodiment of the present disclosure. It must be under-
stood to a person skilled in art that architecture may also be
implemented in various environments, other than as shown
in FIG. 1.

[0048] According to an embodiment of the present disclo-
sure, the Al based protocol selection system 100-2 may be
constituted by an imaging and sensing unit 102, one or more
processor 104, a receiving unit 106, and a transmitting unit
108. All the constituent elements of the system 100-2
illustrated in FIG. 1B are not essential constituent elements,
and the system 100-2 may be implemented by more con-
stituent elements than the constituent elements illustrated in
FIG. 1B, however the same are not explained for the sake of
brevity. All the constituent elements of the system 100-2
communicate with each other via wireless/wired communi-
cation network.

[0049] In a non-limiting embodiment of the present dis-
closure, an imaging and sensing unit 102 may be configured
to identify user physical information. The user physical
information may include at least one of gesture, height,
weight, injury, motion, and structure information of the user.

[0050] In particular, the imaging unit and sensing unit 102
may be a multi-modality 3D sensor camera that captures a
patient/user gesture, injuries, structure, and motion in three
dimensions. These cameras use a combination of different
sensing modalities, such as depth sensing, color imaging,
and infrared imaging, to provide a detailed and accurate
representation of the user body.

[0051] A multi-modality 3D sensor camera is a camera
device that captures three-dimensional images of the user
and scenes by using multiple sensing modalities. The mul-
tiple sensing modalities are, not limited to, stereo cameras,
structured light, time-of-flight (TOF), active/passive infra-
red (IR) imaging, and so forth. The multi-modality 3D
sensor camera depends on the specific modalities used in the
device 100-2. In particular, the multi-modality 3D sensor
camera captures two or more images of the user from
different angles, using multiple sensing techniques. These
captured images of the user are used to identify different
physical information of the user.

[0052] Further, the imaging and sensing unit 102 may
include a sensor to detect the user weight and height. The
sensor may be, not limited to, a scale sensor, a load sensor,
an ultrasonic sensor, a laser sensor, a camera sensor, and so
forth. The imaging and sensing unit 102 may include one of
the above-mentioned sensors or combination of the above-
mentioned sensors. The imaging and sensing unit 102 may
provide the physical information of the user to the selection
unit 112. The imaging and sensing unit 102 may capture
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multiple images or video of patient/user related to different
poses of the patient/user in order to capture complete body
structure of the patient/user.

[0053] Inanon-limiting example of the present disclosure,
when a physician advised to perform medical examination
of the user by using the medical imaging apparatus, then the
system 100-2 may be configured to capture multiple images
of the user by using the camera. Further, the system 100-2
using the imaging and sensing unit 102, may be configured
to identify the weight and height of the user when the user
is in contact with the system 100-2.

[0054] Further, the system 100-2 may include the one or
more processor 104. The one or more processor 104 are
constituted by at least a retrieving unit 110, a selection unit
112, an identification unit 114, and a processing unit 116. All
the constituent elements included in the one or more pro-
cessor 104 illustrated in FIG. 1B are not essential constituent
elements, and the one or more processor 104 may be
implemented by more constituent elements than the con-
stituent elements illustrated in FIG. 1B, however the same
are not explained for the sake of brevity. All the constituent
elements of the one or more processor 104 communicate
with each other via wireless/wired communication network.
[0055] In a non-limiting embodiment of the present dis-
closure, the retrieving unit 110 may be configured to retrieve
medical information of the user, wherein the user medical
information corresponds to at least one of a medical history
and current medical assessment of the user. The retrieving of
the medical information by retrieving unit 110 is further
explained in FIG. 2, in forthcoming paragraphs.

[0056] In a non-limiting embodiment of the present dis-
closure, the selection unit 112 may be configured to select
one or more medical examination protocols based on at least
a part of the identified user physical information. The
selection unit 112 may receive the physical information from
the imaging and sensing unit 102 and select the medical
examination protocols based on the received physical infor-
mation. The selection of medical examination protocols by
the selection unit 112 is further explained in FIG. 3 in detail
in forthcoming paragraphs of the present disclosure. Those
skilled in the art will appreciate that the protocol may be, not
limited to, Head Computed Tomography (CT), Chest CT,
Abdominal CT, Pelvic CT, Angiography CT, Brain Magnetic
resonance imaging (MRI), Spine MRI, Abdominal MRI,
Pelvic MRI, Angiography MRI, and so forth. The selection
unit 112 includes a machine learning (ML) model that
selects the one or more medical examination protocols.
[0057] In a non-limiting embodiment of the present dis-
closure, an identification unit 114 may be configured to
identify a plurality of protocol parameters for the medical
examination based on the retrieved user medical information
and the selected one or more medical examination protocols.
The plurality protocol parameters are related to at least one
of, not limited to, scan mode, slice thickness, scan time,
contrast injection, reconstruction algorithm, field of view,
matrix size, echo time, repetition time, flip angle, and so
forth. The identification unit 114 may be configured to
receive the medical information from the retrieving unit 110
and the medical examination protocol selection information
from the selection unit 112. Further, the identification unit
114 may be configured to identify the plurality of protocol
parameters for the medical examination by using the
received medical information and the selected medical
examination protocol information. The identification of the
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plurality of protocol parameters is further explained in FIG.
4 in detail in the forthcoming paragraphs of the present
disclosure. It is to be appreciated that the identification unit
114 may include an ML model that identifies the plurality of
protocol parameters.

[0058] In a non-limiting embodiment of the present dis-
closure, the processing unit 116 may be configured to
process an input data that is received from the receiving unit
106 to change the at least one protocol parameter based on
at least one of a priority level and a pre-defined range of the
at least one protocol parameter. In particular, the processing
unit 116 includes an ML model that performs processing
whether to change any protocol parameter among the plu-
rality of protocol parameters. The processing unit 116 first
provides the identified protocol parameters to the technician
or physician via using the transmitting unit 108. The phy-
sician or technician checks the protocol parameters and
provides input data regarding change of one or more pro-
tocol parameters among the plurality of parameters. The
processing unit 116 may then process the input data in order
to check whether the change of one or more protocol
parameters is required or not. If the change is required, then
the processing unit 116 changes the one or more protocol
parameters. The processing of the input data related to
change of the one or more protocol parameters is further
explained in FIG. 5, in detail in forthcoming paragraphs of
the present disclosure.

[0059] In a non-limiting embodiment of the present dis-
closure, the receiving unit 106 is communicatively coupled
to the one or more processor 104. The receiving unit 106
may be configured to receive the input data tagged with the
priority level. The received input data is related to a change
in at least one protocol parameter among a plurality of
protocol parameters. In particular, after the identification of
the protocol parameters, the technician or physician pro-
vides the input data that includes new parameters informa-
tion, an instruction to change one or more parameters, and
priority level of the instruction. The receiving unit 106
provides the input data to the processing unit 116.

[0060] The receiving unit 106 may be, for example, a
receiver that may include an antenna, an antenna array, an
input interface, a pin, a circuit, or the like. The receiving unit
106 may receive input data either through the external
device or through the manual input provided in the system
100-2. The input received through the external device may
be not limited to voice data, image data, and so forth.
[0061] In a non-limiting embodiment of the present dis-
closure, the transmitting unit 108 operatively coupled to the
one or more processor 104 and may be configured to provide
the plurality of protocol parameters based on the processed
received input data to a medical imaging apparatus for
performing the medical imaging examination of the user. In
particular, the transmitting unit 108 may receive the identi-
fied protocol parameters from the identification unit 114 and
provide the identified protocol parameters to the technician
or physician. Further, the transmitting unit 108 may receive
the protocol parameters from the processing unit 116 after
the processing of the input data by the processing unit 116.
The transmitting unit 108 may provide the protocol param-
eters to the medical imaging apparatus. The transmitting unit
108 may be, for example, a transmitter that includes an
antenna or antenna array, an output interface, a pin, a circuit,
or the like. The transmitting unit 108 may provide data to the
medical imaging apparatus. Thus, the system 100-2 per-

Oct. 10, 2024

forms an automated procedure in order to select medical
examination protocol and in order to identify protocol
parameters for medical imaging examination. The system
100-2 reduces chances of error in selection the medical
examination protocol. Further, the system 100-2 minimizes
the protocol parameters selection time than the conventional
procedure.

[0062] FIG. 2 illustrates an Al based protocol selection
system 200 (same as the protocol selection system 100-2 of
FIG. 1B) for retrieving medical information of the user. The
system 200 may include a retrieving unit 202 (same as the
retrieving unit 110 of FIG. 1B) for retrieving medical
information of the user. The system 200 may be in commu-
nication connection with HIS/RIS server (such as the HIS/
RIS 100-4 of FIG. 1A).

[0063] In a non-limiting example of the present embodi-
ment, when the user comes to the hospital during an medical
emergency, the physician will perform an examination of the
user and may suggest a medical imaging procedure based on
the examination. Before the medical imaging procedure, the
physician will advise the user to undergo some medical
tests/assessments. The medical assessment may be, not
limited to, blood test, urine test, physical examination,
pulmonary function test, and so forth. This medical assess-
ment provides information about current medical informa-
tion of the user and the medical history of the user. The
physician provides the current medical information of the
user and the medical history of the user may be available/
retrieved from the HIS/RIS server 100-4, based on the
Medical ID associated with the user. Precisely, the HIS/RIS
server 100-4 may store the current medical information of
the user and the medical history of the user which is required
for medical examination of the user. Those skilled in the art
will appreciate that the HIS/RIS server 100-4 may be a
database used in hospitals and medical centers to manage
patient/user information and radiology images.

[0064] Now, as shown in FIG. 2, the retrieving unit 204
may be communicably coupled with the HIS/RIS server
100-4. Thus, the retrieving unit 204 may be configured to
retrieve the medical information of the user from the HIS/
RIS server 100-4. The medical information may include
current medical information which is called as current
medical assessment of the user. Further, the medical infor-
mation may include the medical history of the user.

[0065] In an alternative embodiment of the present dis-
closure, some hospital may not have facility of the HIS/RIS
server 100-4. In this scenario, the physician or technician
unable to the store the assessment information in the HIS/
RIS server 100-4. The physician or technician may directly
provide the assessment information to a storage (not shown
in FIG. 2) of the system 200. The storage is different from
the HIS/RIS server 100-4. The retrieving unit 204 may
extract the medical information of the user directly from the
storage of the system 200.

[0066] Moving on to FIG. 3 that illustrates an Al based
protocol selection system 300 (same as the protocol selec-
tion unit 100-2 of FIG. 1B) for selecting one or more
medical examination protocols. As discussed in forgoing
paragraphs in view of description of FIG. 1B, the protocol
selection system 300 may include a selection unit 302 (same
as the selection unit 112 of FIG. 1B) that may be configured
to select one or more medical examination protocols based
on the user physical information by using multiple constitu-
ent elements. The constituent elements of the selection unit
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302 may include one or more sub-units including but not
limited to a region of interest (ROI) projection unit 304, a
pre-processing unit 306, a feature extraction unit 308, and a
protocol selection unit 310. All the constituent elements of
the system 300 illustrated in FIG. 3 are not essential con-
stituent elements, and the system 300 may be implemented
by more constituent elements than the constituent elements
illustrated in FIG. 3, however the same are not explained for
the sake of brevity. All the constituent elements of the
system 300 communicate with each other via wireless/wired
communication network.

[0067] In a non-limiting embodiment of the present dis-
closure, the selection unit 302 may be configured to perform
region of interest projection on the identified user physical
information, wherein the identified user physical informa-
tion corresponds to imaging data, received in the form of an
image or a video, of the user. Further, the selection unit 302
may be configured to extract the at least one of gesture,
injury, and motion information from the identified user
physical information based on the region of interest projec-
tion and select the one or more medical examination proto-
cols based on the extracted at least one of gesture, injury, and
motion information.

[0068] The ROI projection unit 304 may provide a tech-
nique to extract a specific area of interest from an image or
video stream. The ROI projection unit 304 may receive a
plurality of images or video from the imaging and the
sensing unit (such as the imaging and sensing unit 102). The
plurality of images or video may indicate the user physical
information. The user physical information may include at
least one of gesture, injury, motion, and structure informa-
tion of the user.

[0069] After receiving the physical information, the ROI
projection unit 304 may identify multiple regions of interest
in the plurality of images or video. The region of interest is
identified by a ML model 304-a present in the ROI projec-
tion unit 304. In an embodiment, the ML model 304-a is
trained to perform gesture recognition, injury recognition,
and motion recognition from the plurality of images or
video. The ML model that is associated with ROI projection
unit 304 may be, not limited to, an object detection model,
a segmentation model, a classification model, a regression
model, a deep learning model, and so forth. The ROI
projection unit 304 may be configured to extract relevant
pixels of the identified multiple regions of interest. The ROI
projection unit 304 may project the extracted relevant pixels
onto a new images or video frame using a transformation
matrix that maps the regions of interest coordinates to the
new images or video frame. The new images or video can be
written as ROI images or video.

[0070] Further, the pre-processing unit 306 may be con-
figured to perform a processing to extract unwanted infor-
mation from the ROI images or video. In particular, the
pre-processing unit 306 first identifies unwanted regions
from the ROI images or video. The unwanted regions may
be, not limited to, noise, artifacts, irrelevant features, and so
forth. The pre-processing unit 306 may then remove the
extracted unwanted information from the ROI images by
using different techniques. The techniques may be, not
limited to, a thresholding technique, a filtering technique, a
segmentation technique, or any other similar technique
known in the art.

[0071] In an another essential aspect, the feature extrac-
tion unit 308 may be configured to receive the images or
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video from the pre-processing unit 306. The features extrac-
tion unit 308 may include another ML model 308-a that is
used to identify the features from the images or video. The
ML model 308-a related to features extraction unit 308 may
be, not limited to, a conventional neural network, a support
vector machine, a random forest, a deep belief network, an
autoencoder, and so forth. The ML model 308-a related to
features extraction unit 308 may employ one or more known
features extraction technique in order to extract the features
from the images or video. The extracted features may be, not
limited to, shape information, texture information, color
information, and intensity information from the images or
video. For example, the ML. model 308-a related to features
extraction 308 is trained to identify features related to
bloodshot eye injury. The feature extraction unit 308 first
receives the images or video and identify the bloodshot eye
in the received images or video. After the reception, the
feature extraction unit 308 extracts the features related to
bloodshot eye.

[0072] In a specific embodiment, the protocol selection
unit 310 may include an ML model based trained protocol
classifier 310-a. The trained protocol classifier 310-a may be
trained on a dataset of images that provides protocol infor-
mation associated with injury in the images or video based
on the extracted features. The trained protocol classifier may
be, not limited to, a decision three classifier, a random forest
classifier, a support vector machine classifier, a neural net-
work classifier, and so forth. The protocol selection unit 310
may receive the extracted parameter from the features
extraction unit 308 and select one or more medical exami-
nation protocols by using the extracted features.

[0073] Referring now to FIG. 4A-4C that illustrates an
identification unit 400 (same as the identification unit 114 of
FIG. 1B) of a protocol selection system (such as the protocol
selection system 100-2 of FIG. 1B) for identifying protocol
parameters. The identification unit 400 is constituted by a
first identification unit 400-a, a second identification unit
400-5, and a third identification unit 400-c.

[0074] As shown in FIG. 4A, the first identification unit
400-a may include but not limited to a ROI projection unit
402-a, a pre-processing unit 404-a, a feature extraction unit
406-a, a gender identification unit 408-a, and a parameter
identification unit 410-a. All the constituent elements 402-a,
404-a, 406-a, 408-a, and 410-a of the system 400-a illus-
trated in FIG. 4A are not essential constituent elements, and
the first identification unit 400-a may be implemented by
more constituent elements than the constituent elements
illustrated in FIG. 4A, however the same are not explained
for the sake of brevity. All the constituent elements of the
first identification unit 400-a communicate with each other
via wireless/wired communication network.

[0075] The ROI projection unit 402-a may be configured
to extract a specific area of interest from an image or video
stream. The ROI projection unit 402-a receives a plurality of
images or video from the imaging and the sensing unit (such
as the imaging and sensing unit 102 of FIG. 1B). The
plurality of images or video indicates a structure information
of the user.

[0076] After receiving the structural information of the
user, the ROI projection unit 402-a¢ identifies multiple
regions of interest in the plurality of images or video. The
region of interest is identified by an ML model 402-a-1
present in the projection unit 402-a. The ML model 402-a-1
related to the projection unit 402-a is trained to perform
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gender recognition from the plurality of images or video.
The ML model 402-a-1 related to the projection unit 402-a
is, not limited to, a conventional neural network, a support
vector machine, a K-nearest neighbor, a naive bayes, and so
forth. To identify the gender information from images or
video, ROI may be, not limited to, a face ROI, a clothing
ROI, a hair ROI, and so forth but various other parameters
that may be important to differentiate genders based on
aesthetic appearance. To achieve this, the ROI projection
unit 402-¢ may extract relevant pixels of the identified
multiple regions of interest. The ROI projection unit 402-a
may then project the extracted relevant pixels onto a new
images or video frame using a transformation matrix that
maps the regions of interest coordinates to the new images
or video frame. The new images or video can be written as
ROI images or video.

[0077] Further, the pre-processing unit 404-a may be
configured to perform processing, to extract unwanted infor-
mation from the ROI images or video. In particular, the
pre-processing unit 404-¢ may first identify unwanted
regions from the ROI images or video. The unwanted
regions may be, not limited to, noise, artifacts, irrelevant
features, and so forth but may include other unwanted
features/information. The pre-processing unit 404-¢ may
remove the extracted unwanted information from by using
different techniques. The techniques may be, not limited to,
a thresholding technique, a filtering technique, a segmenta-
tion technique, and so forth.

[0078] Simultaneously, the feature extraction unit 406-a
may be configured to receive the images or video from the
pre-processing unit 404-a. The features extraction unit
406-a may include an ML model 406-a-1 that is used to
identify the features from the images or video. The ML
model 406-a-1 related to features extraction unit 406-a may
be, not limited to, a conventional neural network, a support
vector machine, a random forest, a deep belief network, an
autoencoder, and so forth. The ML model 406-a-1 related to
features extraction unit 406-¢ may include one or more
known features extraction techniques that may be used to
extract the features from the images or video. The extracted
features may be, not limited to, a colour, a texture, a shape,
hair, facial, and so forth.

[0079] Further, the gender identification unit 408-a
includes an ML model based trained gender classifier 408-
a-1. In an embodiment, the trained gender classifier 408-a-1
for gender classification is trained on a dataset of images that
provides gender information associated in the images or
video based on the extracted features. Those skilled in the art
will appreciate that the trained gender classifier 408-a-1 may
be, not limited to, conventional neural networks, support
vector machines, a decision tree, a random forest, naive
bayes, and so forth. In an embodiment, the gender identifi-
cation unit 408-a may receive the user height and weight
information from the imaging and sensing unit 102. Alter-
natively, the technical or physician (not shown) may provide
the user weight and height information to the system 400-a.
Further, the gender identification unit 408-a may receive the
extracted features from the feature extraction unit 406-a.
After receiving both the information, the gender identifica-
tion unit 408-¢ may identify that the user present in the
images or video is either of a male or female or transgender.
The first identification unit 400-¢ may provide correct
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identification of the gender than the conventional gender
identification method which enables efficient medical
examination of the user.

[0080] Inanon-limiting example of present disclosure, the
first identification unit 400-a may perform ROI projection
on an image and extract face ROI from the image. Further,
the first identification unit 400-a may extract facial infor-
mation (i.e. mustache information) from the extracted face
ROIL. The first identification unit 400-a may identify that the
person is male based on the extracted facial information.
[0081] Furthermore, the parameter identification unit
410-a may include an ML model based trained parameter
identifier 410-a-1 that provides protocol parameters associ-
ated with the selected one or more medical examination
protocols by using the gender information. The trained
parameter identifier 410-a-1 may be, not limited to, a
logistic regression, a neural network, a support vector
machine, and so forth. The parameter identification unit
410-a may be configured to receive the protocol information
from the selection unit (such as the selection unit 112 of FIG.
1B). The protocol information may include one or more
medical examination protocols that are selected by the
selection unit (such as the selection unit 112 of FIG. 1B)
using the user physical information. The parameter identi-
fication unit 410-a may identify the protocol parameters for
each of the selected one or more medical examination
protocols by using the gender information.

[0082] As shown in FIG. 4B, the second identification unit
400-5 may include but not be limited to include a ROI
projection unit 402-5, a pre-processing unit 404-, a feature
extraction unit 406-5, an age identification unit 408-b, and a
parameter identification unit 410-5. The constituent ele-
ments 402-b, 404-b, 406-b, 408-b, and 410-b of the second
identification unit 400-5 illustrated in FIG. 4B are not
essential constituent elements, and the system 400-5 may be
implemented by more constituent elements than the con-
stituent elements illustrated in FIG. 4B, however the same
are not explained for the sake of brevity. All the constituent
elements of the second identification unit 400-5 communi-
cate with each other via wireless/wired communication
network.

[0083] In an embodiment, the ROI projection unit 402-b
may be configured to extract a specific area of interest from
an image or video stream, received from the imaging and the
sensing unit 102. In a specific embodiment, the ROI pro-
jection unit 402-5 may be configured to receive a plurality
of images or video from the imaging and the sensing unit
(such as the imaging and sensing unit 102 of FIG. 1B). The
plurality of images or video indicates a structure information
of the user.

[0084] After receiving the structural information of the
user, the ROI projection unit 402-6 may identify multiple
regions of interest in the plurality of images or video. The
region of interest may be identified using an ML model
402-5-1 present in the ROI projection unit 402-5. The ML
model 402-5-1 related to ROI projection unit 402-5 may be
a trained ML model 402-5-1 configured to perform gender
recognition from the plurality of images or video. In an
aspect, the ML model 402-b5-1 of the ROI projection unit
402-bmay be, a deep neural network, a random forest, a
support vector machine, a conventional neural network, or
any other similar model. To identify age information from
images or video, ROI may be, not limited to, a face RO a
bone ROL a skin ROI, and so forth. The ROI projection unit
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402-b may extract relevant pixels of the identified multiple
regions of interest. The ROI projection unit 402-6 may
project the extracted relevant pixels onto a new images or
video frame using a transformation matrix that maps the
regions of interest coordinates to the new images or video
frame. The new images or video can be written as ROI
images or video.

[0085] Moving on, the pre-processing unit 404-5 of FIG.
4b, may be configured to process/extract unwanted infor-
mation from the ROI images or video. In particular, the
pre-processing unit 404-5 may first identify unwanted
regions from the ROI images or video. The unwanted
regions may be, not limited to, noise, artifacts, irrelevant
features, and so forth. The pre-processing unit 404-b may
then remove the extracted unwanted information from ROI
images or video by using different techniques. These tech-
niques may be, not limited to, a thresholding technique, a
filtering technique, a segmentation technique, and so forth.
[0086] The feature extraction unit 406-b received the
images or video from the pre-processing unit 404-5. The
features extraction unit 406-5 includes an ML model 406-
b-1 that is used to identify the features from the images or
video. The ML model 406-5-1 related to features extraction
unit 406-6 may be, not limited to, a conventional neural
network, a support vector machine, a random forest, a deep
belief network, an autoencoder, and so forth. The ML model
406-5-1 related to features extraction unit 406-5 may include
a features extraction technique in order to extract the fea-
tures from the images or video. The extracted features may
be, not limited to, wrinkle depth and density, skin texture
and roughness, joint space width, bone density, and so forth.
[0087] The age identification unit 408-5 includes an ML
model based trained age classifier 408-5-1. The trained age
classifier 408-b-1 is trained on a dataset of images that
provides age information associated in the images or video
based on the extracted features. The trained age classifier
408-5-1 may be, not limited to, conventional neural net-
works, support vector machines, random forest, gradient
boosting, and so forth. The age identification unit 408-b
receives the user height and weight information from the
imaging and sensing unit 102. Alternatively, the technical or
physician manually provides the user weight and height
information to the second identification unit 400-54. Further,
the age identification unit 408-5 may receive the extracted
features from the feature extraction unit 406-5. After receiv-
ing both the information, the age identification unit 408-5
may identify that the person present in the images or video
is one of a child, adult, or old age. Further, the age identi-
fication unit 408-5 may identify the age of the person within
a specific range. The first identification unit 400-¢ may
provide correct identification of the age than the conven-
tional gender identification method which enables efficient
medical imaging examination of the user.

[0088] Inanon-limiting example of present disclosure, the
second identification unit 400-b performs ROI projection on
an image and extract skin ROI from the image. Further, the
second identification unit 400-5 may extract skin informa-
tion facial information (i.e. skin texture and roughness) from
the extracted face ROI. The second identification unit 400-5
may identify that the person is an adult, and the age of the
person is between 30-35.

[0089] The parameter identification unit 410-5 includes an
ML model based trained parameter identifier 410-5-1 that
provides protocol parameters associated with the selected

Oct. 10, 2024

one more medical examination protocols by using the age
information. The trained parameter identifier 410-B-1 may
be, not limited to, a logistic regression, a neural network, a
support vector machine, a decision tree, and so forth. The
parameter identification unit 410-5 may receive the protocol
information from the selection unit (such as the selection
unit 112 of FIG. 1B). The protocol information may include
one or more medical examination protocols that are selected
by the selection unit 112 using the physical information. The
parameter identification identifies the protocol parameters
for each of the selected one or more medical examination
protocols by using the age information.

[0090] In view of FIG. 4C, the third identification unit
400-¢ includes a parameter identification unit 402-c. The
parameter identification unit 402-c¢ includes ML based
trained parameter identifier 402-c-1 that provides protocol
parameters associated with the selected one or more medical
examination protocols based on the medical information.
The trained parameter identifier may be, not limited to,
decision trees, random forests, a support vector machine, a
neural network, and so forth. The parameter identification
unit 402-¢ may receive the protocol information from the
selection unit (such as the selection unit 112 of FIG. 1B).
The protocol information may include one or more medical
examination protocols that are selected by the selection unit
112 using the physical information. Further, the parameter
identification unit 402-c may receive medical information
from the retrieving unit (such as the retrieving unit 110 of
FIG. 1B). The parameter identification unit 402-¢ may
identify the protocol parameters for each of the selected one
or more medical examination protocols by using the medical
information. For example, if a protocol i.e. CT scan of the
chest is selected and medical information of the user indi-
cates lung disease. Then, the parameter identification unit
402-¢ may select the parameters that indicates high-resolu-
tion CT scan.

[0091] Moving on to FIG. 5 that illustrates an Al based
protocol selection system 500 (same as the protocol selec-
tion system 100-2 of FIG. 1B) for processing of the input
data related to change of one or more protocol parameters.
The system 500 may include a processing unit 502 (same as
the processing unit 116 of FIG. 1B) that changes protocol
parameters based on an input data. The input data is received
from the terminal device (such as the terminal device 100-8
of FIG. 1A). The constituent elements of the processing unit
502 may include one or more sub-units including but not
limited to an extraction unit 504, an identification unit 506,
and a control unit 508. All the constituent elements of the
system 500 illustrated in FIG. 5 are not essential constituent
elements, and the system 500 may be implemented by more
constituent elements than the constituent elements illus-
trated in FIG. 5, however the same are not explained for the
sake of brevity. All the constituent elements of the system
500 communicate with each other via wireless/wired com-
munication network.

[0092] In a non-limiting embodiment of the present dis-
closure, the processing unit 502 may be configured to
extract, from the received input data, one or more protocol
parameters and features corresponding to the extracted one
or more protocol parameters. Further, processing unit 502
may be configured to identify the at least one protocol
parameter among the plurality of protocol parameters based
on the extracted features. Further, the processing unit 502
may be configured to control the change in the at least one
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protocol parameter with respect to the extracted one or more
protocol parameters, based on the priority level and sug-
gested change falling within the pre-defined range of the at
least one protocol parameters.

[0093] Further, in a non-limiting embodiment of the pres-
ent disclosure, the processing unit 502 may be configured to,
when the priority level is indicated high, change the at least
one parameter with respect to the extracted one or more
protocol parameters whether the suggested change falls
within the pre-defined range or outside the pre-defined
range. Further, the processing unit 502 may be configured to,
when the priority level is indicated low, control the change
in the at least one protocol parameter with respect to the
extracted one or more protocol parameters based on the
medical information whether the suggested change falls
within the pre-defined range or outside the pre-defined
range/normal range.

[0094] The extraction unit 504 may receive the input data
from the receiving unit (such as the receiving unit 106 of
FIG. 1B). The input data may include an instruction to
change one or more protocol parameters, information of one
or more new protocol parameters, and a priority level of the
instruction. The priority level of the instruction may indicate
the importance of the instruction in order to change the
protocol parameters. For example, the high importance level
of the instruction may indicate that the technician provides
an instruction to change the protocol parameters with the
approval of the physician or the physician directly provide
the instruction. The low importance level of the instruction
indicates that the technician provides an instruction to
change the protocol parameters without the approval of the
physician. After receiving the input data from the receiving
unit 106, the extraction unit 504 may extract features asso-
ciated with the one or more new protocol parameters.
[0095] In a non-limiting example of the embodiment, the
input data is in form of image data. The extraction unit 504
may include an ML model 504-a¢ that may perform image
processing on the input data and extract the information
present in the input data. Further, the ML model 504-a
related to the extraction unit 504 may extract the features
from the extracted information by a using feature extraction
technique such as statistical analysis techniques or machine
learning algorithms. The ML model 504-a related to extrac-
tion unit 504 may be, not limited to, a conventional neural
network, a recurrent neural network, autoencoders, a gen-
erative adversarial network, a support vector machine, and
so forth.

[0096] In a non-limiting example of the embodiment, the
input data is in form of voice data. The extraction unit 504
may perform speech recognition or natural language pro-
cessing techniques to analyze the voice data and extract
information associated with the input data. The extraction
unit 504 may extract the features from the extracted infor-
mation by a using feature extraction technique such as
statistical analysis techniques or machine learning algo-
rithms. In view of the above examples, the input data is not
limited to only voice data or image data. The input data may
be manually input data provided by the technician/physi-
cian.

[0097] Firstly, the identification unit 506 may receive the
protocol parameters from each of the first identification unit
(such as the first identification unit 402-a of FIG. 4), the
second identification unit (such as the first identification unit
402-5 of FIG. 4), and the third identification unit (such as the
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first identification unit 402-c of FIG. 4). After receiving the
protocol parameters, the identification unit 506 may con-
solidate the protocol parameters received from the first
identification unit 402-a, the second identification unit 402-
b, and the third identification unit 402-c. For example, the
identification unit 506 may receive the protocol parameters
related to age, protocol parameters related to gender, and
protocol parameters related to medical assessment. After
receiving the information, the identification unit 506 may
consolidate the protocol parameters related to age, gender,
and medical assessment by using machine learning tech-
nique. After the consolidation, the identification unit 506
may prepare a data set by using the consolidated protocol
parameters. The data set may include the consolidated
protocol parameters and features associated with the con-
solidated parameters.

[0098] Secondly, the identification unit 506 may receive
the input data and compare the features present in the input
data with the features present in the data set. After the
comparison, the identification unit 506 may identifies fea-
tures from the data set similar to the features present in the
input data. After the identification of the features, the
identification unit 506 may extract the protocol parameters
from the consolidated protocol parameters. The extracted
protocol parameters may related to the identified features.
The identification unit 506 may provide the extracted pro-
tocol parameters along with the input data to the control unit
508. The identification unit 506 may include an ML, model
506-athat may perform consolidation of protocol parameters
along with corresponding features and performs comparison
functioning. The ML model 506-a related to the identifica-
tion unit 506 may be, a decision tree, a random forest, a
support vector machine, a neural network, a Bayesian net-
work, and so forth.

[0099] The control unit 508 may receive the input data and
the extracted protocol parameters information from the
identification unit 506. The control unit 508 may consider
the received information as well as the range of the extracted
protocol parameters in to order change the extracted proto-
col parameters. Description of Table 1, as shown below,
indicates the different conditions in which the control unit
508 controls changing of the extracted protocol parameters.
[0100] Inview ofthe table, the control unit 508 may check
the priority level of the instruction that indicates the change
of'the extracted protocol parameters among the consolidated
protocol parameters by using the protocol parameters indi-
cated in the input data. If the priority level is high, then the
control unit 508 may not consider a condition whether the
protocol parameters indicated in the input data are within the
range of extracted protocol parameters or not. After identi-
fying the high priority level, the control unit 508 may change
the extracted protocol parameters with the protocol param-
eters related to the input data. Once the extracted protocol
parameters have been changed, the consolidated protocol
parameters are updated. The control unit 508 may provide
the updated consolidated protocol parameters to the imaging
apparatus (such as the imaging apparatus 100-6 of FIG. 1A)
or to a terminal device (such as the terminal device 100-8 of
FIG. 1A) by using the transmitting unit (such as the trans-
mitting unit 108 of FIG. 1B).

[0101] For example, the system 500 may identify a pro-
tocol parameter to decrease the insulin level (x) of the
patient, based on consolidated protocol parameters. The
normal range of insulin levels for patients/users is between
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“a” and “b”. The system 500 may receive an input to
increase the patient insulin level to a certain level, which has
been given high priority. The control unit 508 may check
whether the increased insulin level is within the normal
range. Since the priority level is high, the control unit 508
may perform increasing of the insulin level regardless of
whether the increased insulin level is within the normal
range or outside the normal range. Thus, the control unit 508
may adjust the insulin level based on the input received from
the technician.

[0102] In another exemplary embodiment, if the priority
level is low then the control unit 508 may not change the
extracted protocol parameters whether the protocol param-
eters indicated in the input data are within the range of
extracted protocol parameters or not. After determination
that the parameters are still same, the control unit 508 may
provide an error message or a warning message to the
imaging apparatus 100-6 or to the terminal device 100-8 by
using the transmitting unit 108. The message indicates
failure of changing the extracted protocol parameters.
[0103] For example, the system 500 may identify a pro-
tocol parameter to decrease the insulin level x of the patient
consolidated protocol parameters. The normal range of the
insulin level for normal patient/user is between “a” and “b”.
The system 500 may receive the input to increase the insulin
level of the patient at a certain level, which has been given
low priority. The control unit 508 may check whether the
increased insulin level is within the normal range. Since the
priority level is low, the control unit may not perform
increasing of the insulin level regardless of whether the
increased insulin level is within the normal range or outside
the normal range. Therefore, the control unit 508 may not
change the protocol parameter to increase the insulin level x
of the patient.

TABLE 1

Priority Input data changes fall ~ Changing of protocol

S. No. Level  within the range parameters
1 High Yes/No Based on the input data
2 Low Yes/No No change
[0104] FIG. 6 is a flowchart showing steps of an artificial

intelligence (Al) based protocol selection method 600 for
optimizing medical imaging examination of a user per-
formed by a system (such as system 100-2 of FIG. 1B). The
method starts at step 602, at step 602-the method 600
includes identifying user physical information, wherein the
user physical information includes at least one of gesture,
height, weight, injury, motion, and structure information of
the user. At a step 604, the method 600 includes retrieving
medical information of the user, wherein the medical infor-
mation of the user corresponds to at least one of a medical
history and current medical assessment of the user.

[0105] At a step 606, the method 600 includes selecting
one or more medical examination protocols based on at least
a part of the identified user physical information. The
selection of the one or more medical examination protocols
includes performing region of interest projection on the
identified user physical information, wherein the identified
user physical information corresponds to imaging data,
received in the form of an image or a video, of the user,
extracting the at least one of gesture, injury, and motion
information from the identified user physical information
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based on the region of interest projection, and selecting the
one or more medical examination protocols based on the
extracted at least one of gesture, injury, and motion infor-
mation.

[0106] At a step 608, the method 600 includes identifying
a plurality of protocol parameters for the medical examina-
tion, based on the retrieved user medical information and the
selected one or more medical examination protocols. The
identification of the plurality of protocol parameters includes
performing region of interest projection on the identified
user physical information, wherein the identified user physi-
cal information corresponds to imaging data, received in
form of an image or a video, of the user, identifying region
of interest based on the region of interest projection, deter-
mining demographic information of the user based on the
identified region of interest, and identifying the plurality of
protocol parameters for the medical examination based on
the retrieved medical information and the determined demo-
graphic information.

[0107] At a step 610, the method 600 includes receiving
input data tagged with a priority level, wherein the received
input data is related to a change in at least one protocol
parameter among the plurality of protocol parameters.
[0108] At a step 612, the method 600 includes processing
the received input data to change the at least one protocol
parameter based on at least one of the priority level and a
pre-defined range of the at least one protocol parameter. The
processing of the received input data includes extracting,
from the received input data, one or more protocol param-
eters and features corresponding to the one or more protocol
parameters, identifying the at least one protocol parameter
among the plurality of protocol parameters based on the
extracted features, and controlling the change in the at least
one protocol parameter with respect to the extracted one or
more protocol parameters, based on at least one of the
priority level and suggested change falls within the pre-
defined range of the at least one protocol parameter. The
processing of the received input data further includes when
the priority level is indicated high, changing the at least one
protocol parameter with respect to the extracted one or more
protocol parameters whether the suggested change falls
within the pre-defined range or outside the pre-defined
range, and when the priority level is indicated low, control-
ling the change in the at least one protocol parameter with
respect to the extracted one or more protocol parameters
based on the medical information.

[0109] At a step 614, the method includes providing the
plurality of protocol parameters based on the processed
received input data to a medical imaging apparatus for
performing the medical imaging examination of the user.
[0110] The AI based protocol selection method 600 per-
forming an automated procedure in order to select exami-
nation protocol and in order to identify protocol parameters
for medical imaging examination. The method 600 reducing
chances of error in selecting the medical examination pro-
tocol. Further, the method 600 minimizing the protocol
parameters selection time than the conventional procedure.
[0111] The foregoing method descriptions and the process
flow diagrams are provided merely as illustrative examples
and are not intended to require or imply that the steps of the
various embodiments must be performed in the order pre-
sented. As will be appreciated by one of skill in the art the
order of steps in the foregoing embodiments may be per-
formed in any order. Words such as “thereafter,” “then,”
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“next,” etc. are not intended to limit the order of the steps;
these words are simply used to guide the reader through the
description of the methods. Further, any reference to claim
elements in the singular, for example, using the articles “a,”
“an” or “the” is not to be construed as limiting the element
to the singular.

[0112] As used herein, the term unit may be implemented
in hardware and/or in software. If the unit is implemented in
hardware, the unit may be configured as a device, e.g., as a
computer or as a processor or as a part of a system, e.g., a
computer system. If the unit is implemented in software, the
unit may be configured as a computer program product, as
a function, as a routine, or as a program code.

[0113] The hardware used to implement the various illus-
trative logics, logical blocks, modules, and circuits
described in connection with the aspects disclosed herein
may include a general purpose processor, a digital signal
processor (DSP), a special-purpose processor such as an
application specific integrated circuit (ASIC) or a field
programmable gate array (FPGA), a programmable logic
device, discrete gate or transistor logic, discrete hardware
components, or any combination thereof designed to per-
form the functions described herein. A general-purpose
processor may be a microprocessor, but, in the alternative,
the processor may be any conventional processor, controller,
microcontroller, or state machine. A processor may also be
implemented as a combination of computing devices, e.g., a
combination of a DSP and a microprocessor, a plurality of
microprocessors, one or more MiCroprocessors in conjunc-
tion with a DSP core, or any other such configuration.
Alternatively or additionally, some steps or methods may be
performed by circuitry that is specific to a given function.
[0114] In one or more example embodiments, the func-
tions described herein may be implemented by special-
purpose hardware or a combination of hardware pro-
grammed by firmware or other software. In implementations
relying on firmware or other software, the functions may be
performed as a result of execution of one or more instruc-
tions stored on one or more non-transitory computer-read-
able media and/or one or more non-transitory processor-
readable media. These instructions may be embodied by one
or more processor-executable software modules that reside
on the one or more non-transitory computer-readable or
processor-readable storage media. Non-transitory computer-
readable or processor-readable storage media may in this
regard comprise any storage media that may be accessed by
a computer or a processor. By way of example but not
limitation, such non-transitory computer-readable or proces-
sor-readable media may include random access memory
(RAM), read-only memory (ROM), electrically erasable
programmable read-only memory (EEPROM), FLASH
memory, disk storage, magnetic storage devices, or the like.
Disk storage, as used herein, includes compact disc (CD),
laser disc, optical disc, digital versatile disc (DVD), floppy
disk, and Blu-ray disc™, or other storage devices that store
data magnetically or optically with lasers. Combinations of
the above types of media are also included within the scope
of the terms non-transitory computer-readable and proces-
sor-readable media. Additionally, any combination of
instructions stored on the one or more non-transitory pro-
cessor-readable or computer-readable media may be referred
to herein as a computer program product.

[0115] Many modifications and other embodiments of the
inventions set forth herein will come to mind to one skilled
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in the art to which these inventions pertain having the benefit
of teachings presented in the foregoing descriptions and the
associated drawings. Although the figures only show certain
components of the apparatus and systems described herein,
it is understood that various other components may be used
in conjunction with the supply management system. There-
fore, it is to be understood that the inventions are not to be
limited to the specific embodiments disclosed and that
modifications and other embodiments are intended to be
included within the scope of the appended claims. Moreover,
the steps in the method described above may not necessarily
occur in the order depicted in the accompanying diagrams,
and in some cases one or more of the steps depicted may
occur substantially simultaneously, or additional steps may
be involved. Although specific terms are employed herein,
they are used in a generic and descriptive sense only and not
for purposes of limitation.

[0116] The various illustrative logical blocks, modules,
circuits, and algorithm steps described in connection with
the embodiments disclosed herein may be implemented as
electronic hardware, computer software, or combinations of
both. To clearly illustrate this interchangeability of hardware
and software, various illustrative components, blocks, mod-
ules, circuits, and steps have been described above generally
in terms of their functionality. Whether such functionality is
implemented as hardware or software depends upon the
particular application and design constraints imposed on the
overall system. Skilled artisans may implement the
described functionality in varying ways for each particular
application, but such implementation decisions should not
be interpreted as causing a departure from the scope of the
present invention.

What is claimed is:

1. An artificial intelligence (AI) based protocol selection
method for optimizing medical imaging examination of a
user, comprising:

identifying user physical information, wherein the user

physical information includes at least one of gesture,
height, weight, injury, motion, and structure informa-
tion of the user;

retrieving medical information of the user, wherein the

medical information of the user corresponds to at least
one of a medical history and current medical assess-
ment of the user;

selecting one or more medical examination protocols

based on at least a part of the identified user physical
information;

identifying a plurality of protocol parameters for the

medical examination, based on the retrieved user medi-
cal information and the selected one or more medical
examination protocols;

receiving input data tagged with a priority level, wherein

the received input data is related to a change in at least
one protocol parameter among the plurality of protocol
parameters;

processing the received input data to change the at least

one protocol parameter based on at least one of the
priority level and a pre-defined range of the at least one
protocol parameter; and

providing the plurality of protocol parameters based on

the processed input data to a medical imaging apparatus
for performing the medical imaging examination of the
user.
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2. The method of claim 1, further comprising:
performing region of interest projection on the identified
user physical information, wherein the identified user
physical information corresponds to imaging data,
received in form of an image or a video, of the user;

identifying region of interest based on the region of
interest projection;

determining demographic information of the user based

on the identified region of interest; and

identifying the plurality of protocol parameters for the

medical examination based on the retrieved medical
information and the determined demographic informa-
tion.
3. The method of claim 1, further comprising:
performing region of interest projection on the identified
user physical information, wherein the identified user
physical information corresponds to imaging data,
received in a form of an image or a video, of the user;

extracting the at least one of gesture, injury, and motion
information from the identified user physical informa-
tion based on the region of interest projection; and

selecting the one or more medical examination protocols
based on the extracted at least one of gesture, injury,
and motion information.

4. The method of claim 1, wherein the processing further
comprises:

extracting, from the received input data, one or more

protocol parameters and features corresponding to the
one or more protocol parameters;

identifying the at least one protocol parameter among the

plurality of protocol parameters based on the extracted
features; and

controlling the change in the at least one protocol param-

eter with respect to the extracted one or more protocol
parameters, based on at least one of the priority level
and suggested change falling within the pre-defined
range of the at least one protocol parameter.

5. The method of claim 4, wherein the processing further
comprises:

when the priority level is indicated high, changing the at

least one protocol parameter with respect to the
extracted one or more protocol parameters whether the
suggested change falls within the pre-defined range or
outside the pre-defined range; and

when the priority level is indicated low, controlling the

change in the at least one protocol parameter with
respect to the extracted one or more protocol param-
eters based on the medical information whether the
suggested change falls within the pre-defined range or
outside the pre-defined range.

6. An artificial intelligence (Al) based protocol selection
system for optimizing a medical imaging examination of a
user, comprising:

an imaging and sensing unit configured to identify user

physical information, wherein the user physical infor-

mation includes at least one of gesture, height, weight,

injury, motion, and structure information of the user;

one or more processor operatively coupled to the imaging

and sensing unit, the one or more processor is config-

ured to:

retrieve medical information of the user, wherein the
user medical information corresponds to at least one
of a medical history and current medical assessment
of the user;
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select one or more medical examination protocols
based on at least a part of the identified user physical
information; and

identify a plurality of protocol parameters for the
medical examination, based on the retrieved user
medical information and the selected one or more
medical examination protocols;

a receiving unit operatively coupled to the one or more
processor and configured to receive input data tagged
with priority level, wherein the received input data is
related to a change in at least one protocol parameter
among the plurality of protocol parameters,
wherein the one or more processor is further configured

to process the received input to change the at least
one protocol parameter based on at least one of the
priority level and a pre-defined range of the at least
one protocol parameter; and

a transmitting unit operatively coupled to the one or more
processor and configured to provide the plurality of
protocol parameters based on the processed input data
to a medical imaging apparatus for performing the
medical imaging examination of the user.

7. The system of claim 6, wherein the one or more

processor is further configured to:

perform region of interest projection on the identified user
physical information, wherein the identified user physi-
cal information corresponds to imaging data, received
in form of an image or a video, of the user;

identify region of interest based on the region of interest
projection;

determine demographic information of the user based on
the identified region of interest; and

identify the plurality of protocol parameters for the medi-
cal examination based on the retrieved medical infor-
mation and the determined demographic information.

8. The system of claim 6, wherein the one or more

processor is further configured to:

perform region of interest projection on the identified user
physical information, wherein the identified user physi-
cal information corresponds to imaging data, received
in a form of an image or a video, of the user;

extract the at least one of gesture, injury, and motion
information from the identified user physical informa-
tion based on the region of interest projection; and

select the one or more medical examination protocols
based on the extracted at least one of gesture, injury,
and motion information.

9. The system of claim 6, wherein the one or more

processor is further configured to:

extract, from the received input data, one or more protocol
parameters and features corresponding to the extracted
one or more protocol parameters;

identify the at least one protocol parameter among the
plurality of protocol parameters based on the extracted
features; and

control the change in the at least one protocol parameter
with respect to the extracted one or more protocol
parameters, based on at least one of the priority level
and suggested change falling within the pre-defined
range of the at least one protocol parameters.

10. The system of claim 9, wherein the one or more

processor is further configured to:

when the priority level is indicated high, change the at
least one parameter with respect to the extracted one or
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more protocol parameters whether the suggested
change falls within the pre-defined range or outside the
pre-defined range; and

when the priority level is indicated low, control the
change in the at least one protocol parameter with
respect to the extracted one or more protocol param-
eters based on the medical information whether the
suggested change falls within the pre-defined range or
outside the pre-defined range.
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