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FIELD OF THE INVENTION

[001] The present invention generally relates to the domain of medical imaging
and diagnostics. More specifically, the invention pertains to a system and
method for extracting and analyzing features from biomedical images. This
extraction process aims to derive valuable and informative attributes from
medical images, which can further be utilized for diagnostic, research, and
therapeutic purposes. The system and method can be applied to various forms
of biomedical imaging modalities, including but not limited to, Magnetic
Resonance Imaging (MRI), Computed Tomography (CT), Positron Emission
Tomography (PET), X-ray, Ultrasound, and Optical Coherence Tomography

(OCT).

BACKGROUND OF THE INVENTION

[002] The following description provides the 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.
[003] Further, the approaches described in this section are approaches that
could be pursued, but not necessarily approaches that have been previously
conceived or pursued. Therefore, unless otherwise indicated, it should not be
assumed that any of the approaches described in this section qualify as prior
art merely by virtue of their inclusion in this section.

[004] Medical imaging has seen remarkable advancements over the past few
decades, enabling clinicians to visualize the inner workings of the human body
in unprecedented detail. From identifying pathologies to guiding surgical

interventions, these imaging modalities have become indispensable in modern
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medical practice. However, as imaging technologies have evolved, so has the
complexity and sheer volume of the data generated. With this surge in data,
there arises a critical need to develop methods that can extract pertinent
information from these images effectively, ensuring that the subtleties and
nuances within the image do not go unnoticed and are accurately interpreted.
[005] Traditionally, the evaluation of biomedical images has been reliant on the
expertise of radiologists and clinicians. They visually assess the images,
identify abnormal patterns, and make diagnostic decisions. This manual
evaluation, while grounded in years of training and experience, can sometimes
be subject to oversight, fatigue, and human error. Moreover, some features
within the images may be so subtle or intricate that they might be challenging
to discern with the naked eye. The need to quantitatively evaluate and
characterize these images has, therefore, become more pronounced.

[006] In parallel, with the growth of computational power and the advent of
machine learning and artificial intelligence, there has been a burgeoning
interest in automating aspects of medical image analysis. The primary objective
of such automation is not just to replicate human-like recognition but to uncover
patterns and features that might be imperceptible or overlooked during manual
assessments. Feature extraction, in this context, refers to the process of
identifying and quantifying specific attributes or patterns in an image that are
informative or relevant to a given task. The extracted features can provide
insights into the underlying anatomy, pathology, or physiological processes and
can be used to classify, segment, or predict clinical outcomes.

[007] Despite these technological strides, challenges persist. Many existing

systems often require intricate pre-processing steps, might not be generalizable
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across different imaging modalities or may not adequately account for the
variability inherent in biomedical data. Furthermore, some methods might be
computationally intensive, rendering them unsuitable for real-time applications
or in settings with limited computational resources.

[008] Therefore, there has been an ongoing quest for a more efficient, robust,
and versatile system and method for biomedical image feature extraction that
can navigate the intricacies of medical images, streamline the diagnostic
process, and harness the full potential of the data at hand. This invention aims
to address these challenges and set a new benchmark in the realm of
biomedical image analysis.

[009] The ultimate goal of biomedical imaging is not just to capture images but
to decipher the stories these images tell about the human body. Every pixel and
every contour can reveal insights about the structural and functional aspects of
our anatomy. Yet, as the volume and diversity of biomedical images grow, so
does the complexity of their interpretation. Traditional systems primarily focus
on global features, often missing the intricate details or patterns that might be
more informative of the early stages of a disease or a subtle physiological
change. As medical interventions become more targeted and personalized, the
granularity of understanding these images becomes even more crucial.

[010] Current systems, while technologically advanced, might still operate in
silos. For instance, a feature extraction system optimized for MRI might not
necessarily perform well with ultrasound images due to the inherent differences
in the nature and quality of data captured by these modalities. Cross-modality

integration is a significant challenge in the field, as is the customization of these
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systems to account for patient-specific variables like age, gender, and medical
history.

[011] Moreover, with the rise of telemedicine and globalized healthcare, there's
a pressing demand for systems that are not just accurate but also agile. The
modern healthcare ecosystem requires feature extraction methods that can
seamlessly integrate with electronic health records, offer cloud-based analyses,
and provide real-time feedback. Furthermore, as medical data becomes more
interconnected, there's an increasing emphasis on ensuring that these systems
are compliant with privacy regulations, ensuring that patient data is not just
analyzed accurately but also securely.

[012] The integration of artificial intelligence (Al) in medical imaging presents
its own set of challenges and opportunities. While Al-driven methods can sift
through vast datasets and identify patterns beyond human cognition, they
require vast amounts of annotated data for training. In the world of medical
imaging, obtaining such labeled data is both time-consuming and expensive.
Thus, there's a growing interest in systems that can operate efficiently with
limited data or can leverage unsupervised or semi-supervised learning
paradigms.

[013] Furthermore, for any Al-driven biomedical feature extraction system to
gain traction in the clinical world, it needs to be interpretable. Clinicians and
radiologists need to understand the rationale behind the system's findings to
make informed decisions. A black-box model, regardless of its accuracy, might
find limited acceptance in the medical community due to the high stakes
involved in patient care.

[014] Title: Method and System for Medical Image Feature Extraction
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Abstract: The patent describes an approach to extract features from medical
images using convolutional neural networks. It highlights the use of multiple
layers of filters to identify various patterns in the image.

Relevance: Directly related to feature extraction using neural networks.

[015] Title: Adaptive Biomedical Image Analysis System

Abstract: This invention presents an adaptive system that adjusts its feature
extraction techniques based on the type of biomedical image provided. It
employs a feedback loop to optimize extraction parameters.

Relevance: Highlights adaptability in feature extraction, which can be
significant for cross-modality integration.

[016] Title: Method for Real-time Medical Image Processing

Abstract: This patent proposes a method to extract features from medical
images in real-time using optimized algorithms that reduce computational
requirements.

Relevance: Emphasizes the need for real-time analysis in biomedical image
processing.

[017] Title: Automated Biomedical Image Annotation System

Abstract: While the primary focus is on annotating images, this system
employs feature extraction to identify regions of interest and label them
accordingly.

Relevance: Highlights the link between feature extraction and subsequent
image-related tasks like annotation.

[018] Title: Integrated System for Biomedical Image Analysis and Diagnosis
Abstract: This invention integrates feature extraction with diagnostic

algorithms to provide an end-to-end solution for clinicians.
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Relevance: Connects the dots between feature extraction and direct clinical
applications.

[019] In this respect, before explaining at least one object of the invention in
detall, it is to be understood that the invention is not limited in its application to
the details of set of rules and to the arrangements of the various models set
forth in the following description or illustrated in the drawings. The invention is
capable of other objects and of being practiced and carried out in various ways,
according to the need of that industry. Also, it is to be understood that the
phraseology and terminology employed herein are for the purpose of
description and should not be regarded as limiting.

[020] These together with other objects of the invention, along with the various
features of novelty which characterize the invention, are pointed out with
particularity in the disclosure. For a better understanding of the invention, its
operating advantages and the specific objects attained by its uses, reference
should be made to the accompanying drawings and descriptive matter in which
there are illustrated preferred embodiments of the invention.

SUMMARY OF THE PRESENT INVENTION

[021] The proposed invention presents a novel system and method designed
for the extraction of features from biomedical images. Leveraging
advancements in both medical imaging and computational technology, this
innovation is tailored to distill valuable and informative attributes from a diverse
array of medical images. Unlike traditional methods that rely predominantly on
the human interpretation of radiologists and clinicians, this system automates
the extraction process, ensuring a more comprehensive, precise, and

consistent analysis.
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[022] Furthermore, it is engineered to address prevalent challenges in the field,
such as the need for real-time analysis, cross-modality integration, and the
nuances of different patient-specific variables. The integration of artificial
intelligence (Al) propels this system to not only replicate human-like recognition
but also to uncover intricate patterns that might otherwise be imperceptible.
Despite its reliance on Al, a key feature of this invention is its interpretability,

ensuring that the medical community can understand and trust its outputs.

[023] Moreover, in response to the current digital age and privacy concerns, the
system seamlessly integrates with electronic health records, offers potential
cloud-based functionalities, and upholds stringent data privacy standards.
Overall, the invention sets forth a groundbreaking approach to harness the full
potential of biomedical images, paving the way for enhanced diagnostics,

research, and therapeutic strategies.

[024] In this respect, before explaining at least one object of the invention in
detail, it is to be understood that the invention is not limited in its application to
the details of set of rules and to the arrangements of the various models set
forth in the following description or illustrated in the drawings. The invention is
capable of other objects and of being practiced and carried out in various ways,
according to the need of that industry. Also, it is to be understood that the
phraseology and terminology employed herein are for the purpose of

description and should not be regarded as limiting.

[025] These together with other objects of the invention, along with the various
features of novelty which characterize the invention, are pointed out with

particularity in the disclosure. For a better understanding of the invention, its
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operating advantages and the specific objects attained by its uses, reference
should be made to the accompanying drawings and descriptive matter in which

there are illustrated preferred embodiments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[026] When considering the following thorough explanation of the present
invention, it will be easier to understand it and other objects than those
mentioned above will become evident. Such description refers to the
illustrations in the annex, wherein:

[027] FIG. 1, illustrates a general functional working diagram, in accordance

with an embodiment of the present invention.

[028] FIG. 2, illustrates a concept of the functional flow diagram, accordance
with an embodiment of the present invention.in accordance with an

embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[029] The following sections of this article will provide various embodiments of
the current invention with references to the accompanying drawings, whereby
the reference numbers utilised in the picture correspond to like elements
throughout the description. However, this invention is not limited to the
embodiment described here and may be embodied in several other ways.
Instead, the embodiment is included to ensure that this disclosure is extensive
and complete and that individuals of ordinary skill in the art are properly
informed of the extent of the invention.

[030] Numerical values and ranges are given for many parts of the

implementations discussed in the following thorough discussion. These
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numbers and ranges are merely to be used as examples and are not meant to
restrict the claims' applicability. A variety of materials are also recognised as
fitting for certain aspects of the implementations. These materials should only
be used as examples and are not meant to restrict the application of the
innovation.

[031] Referring now to the drawings, these are illustrated in FIG. 1&2, The
proposed invention provides a revolutionary leap in the realm of biomedical
image analysis, addressing the ever-growing need for a precise, robust, and
streamlined method for extracting critical features from diverse medical images.
As medical imaging technologies continue to advance, producing images of
increased depth and detail, the complexity of understanding these images also
rises. The heart of this invention lies in its ability to distill this complexity,
unveiling insights that would otherwise remain hidden or unobserved.

[032] Drawing inspiration from traditional methods where radiologists and
clinicians visually interpret images, this invention automates this analysis,
ensuring a consistent and objective examination every time. By harnessing the
power of state-of-the-art computational techniques, it can sift through vast
amounts of data rapidly, identifying patterns, anomalies, and areas of interest.
The system is meticulously engineered to not only handle images from a single
modality but to be versatile enough to process images across multiple
modalities, from MRIs and CT scans to X-rays and ultrasounds. This cross-
modality capability ensures that regardless of the source or type of image, the
system can reliably extract relevant features.

[033] However, what truly sets this invention apart is its incorporation of artificial

intelligence (Al). Instead of merely relying on predefined algorithms, the system

10
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continually learns and adapts. By processing countless images and possibly
receiving feedback, the Al refines its methods, making its feature extraction
more accurate over time. This continual learning ensures that as medical
imaging evolves or as new diseases emerge, the system remains relevant and
effective. Importantly, while many Al systems remain inscrutable "black boxes",
this invention prioritizes transparency. Medical professionals can understand
and trace the logic behind the extracted features, instilling greater trust in the
system's outputs.

[034] But the vision for this invention goes beyond just feature extraction. In an
era where healthcare is becoming increasingly digitalized and interconnected,
the system is designed with integration in mind. Whether it's connecting with
electronic health records to provide a comprehensive patient overview or
offering cloud-based functionalities to enable remote analysis, this invention
stands at the crossroads of cutting-edge technology and healthcare. Moreover,
recognizing the sanctity of patient data, the system embodies the highest
standards of data privacy and security. Not only does it meticulously analyze
images, but it also ensures that any sensitive or identifying information remains
protected at all times.

[035] But beyond its technological prowess, one must also consider the broader
implications of such an innovation. In a healthcare landscape where timely and
accurate diagnostics can mean the difference between life and death, the
system's speed and precision could drastically reduce diagnostic delays. This
not only translates to better clinical outcomes but also has the potential to ease
the burden on overworked medical professionals, allowing them to focus on

patient care rather than the exhaustive analysis of images.
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[036] Furthermore, the invention's emphasis on adaptability ensures its
longevity and relevance in a rapidly evolving field. As medical imaging
continues to advance, introducing newer modalities and higher resolutions,
many traditional systems might become obsolete or require extensive
overhauls. However, the self-learning nature of this system ensures that it
remains attuned to the latest developments, continuously updating its
algorithms to provide the most accurate and relevant feature extraction.

[037] The global reach of healthcare also means that medical images are not
just limited to high-tech hospitals in urban centers. In remote areas or in settings
with limited resources, there might be a dearth of expert radiologists to interpret
complex images. Here, the invention's potential for cloud-based functionalities
shines brightly. By allowing images to be uploaded and analyzed remotely, it
can bridge the expertise gap, ensuring that even patients in the most remote
locations have access to top-tier diagnostic insights.

[038] Moreover, the growing emphasis on personalized medicine, where
treatments and interventions are tailored to individual patients, requires a deep
understanding of patient-specific variables. The system's capability to integrate
with electronic health records means that it doesn't just analyze images in
isolation. It considers the patient's medical history, genetics, and other relevant
data, ensuring that the feature extraction is holistic and individualized.

[039] On the ethical front, the invention's commitment to data privacy cannot
be understated. In an age where data breaches and unauthorized access are
genuine concerns, the system's robust security protocols ensure that while
images are analyzed in depth, the patient's identity and personal information

remain sacrosanct.
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We Claim:

1. A system for biomedical image feature extraction comprising an artificial

intelligence module trained to identify and extract pertinent features from a

plurality of biomedical imaging modalities.

. The system of claim 1, wherein the artificial intelligence module utilizes a self-

learning algorithm that refines its feature extraction methods based on

continuous feedback and new data inputs.

. The system of claim 1, wherein the system is integrated with electronic health

records, allowing for the extraction of features based on both image data and

historical patient data.

. The system of claim 1, wherein it includes a cross-modality integration feature,

allowing for consistent feature extraction across different imaging modalities

such as MRI, CT scans, ultrasounds, and X-rays.

. A method for extracting features from biomedical images, said method

comprising the steps of inputting the image into the system of claim 1,
processing the image using the artificial intelligence module, and outputting a

detailed report of extracted features.

. The system of claim 1, wherein it incorporates a cloud-based functionality,

allowing for remote uploading, processing, and analysis of biomedical images.

. The system of claim 1, equipped with stringent data privacy protocols ensuring

that extracted features and associated patient data remain secure and

protected from unauthorized access.

. A method for real-time biomedical image feature extraction using the system of

claim 1, wherein images are processed immediately upon being uploaded,

delivering rapid results to medical professionals.

13



9. The system of claim 1, wherein the artificial intelligence module includes an
interpretable Al component, allowing users to trace and understand the
rationale behind each extracted feature.

10.The system of claim 1, wherein it incorporates an adaptive algorithm that

5 adjusts its feature extraction techniques based on the type and quality of the
biomedical image provided, ensuring optimal accuracy and relevance in all

scenarios.

Dated this 25" day of August 2023
10 Applicant
Andhra University
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ABSTRACT
A SYSTEM AND METHOD FOR BIOMEDICAL IMAGE FEATURE EXTRACTION

[040] The invention introduces a state-of-the-art system for biomedical image feature
extraction. By integrating artificial intelligence, this system is tailored to automatically
identify and extract salient features across various medical imaging modalities. Unique
in its design, the system offers self-learning capabilities, allowing it to refine its
methods based on continuous input and feedback. Further, it seamlessly integrates
with electronic health records, ensuring comprehensive feature extraction based on
both imaging and patient historical data. Cross-modality consistency, real-time
processing, cloud-based functionalities, and robust data privacy measures further
enhance its applicability and relevance in contemporary medical diagnostics.

Accompanied Drawing [FIGS. 1-2]

Dated this 25" day of August 2023
Applicant
Andhra University

15



Applicant Name: Andhra University Total No. of sheet 1
Sheet No.1 of 1

\

Images Pre Features
Collections Processing Extraction

Featurea
Databasze

Offline Phase /

f Online Phase

Retrieved
Images

Similarity
Measure

: Pre Features Query Image
kQucr} Tage | Processing Extraction Featres
Figure 1

Semantic
Interpretation

Y

Semantic
Mapping

Feature Extraction Image Features

Retrieved Images
Vector Database

|
=]

Query Image

Query Image Feature Extraction

Query Image

< '

Interpretation

Figure 2

Dated this 25" day of August 2023

Applicant Name: Andhra University



