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FIELD OF THE INVENTION

[001] This invention pertains to the field of data analysis and machine learning
(ML), more particularly, to a system that leverages the principles of quantum
computing to significantly enhance the speed, efficiency, and accuracy of data
processing tasks. This invention integrates the unique computational
capabilities of quantum computing with conventional machine learning
methodologies to produce a hybrid quantum-classical machine learning
system. The invention is applicable in various domains such as finance,
healthcare, cybersecurity, meteorology, genomics, supply chain management,
and more, where massive datasets need to be processed rapidly and accurately

for insights and decision-making.

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] In the rapidly progressing era of big data and artificial intelligence (Al),
machine learning, a subset of Al, has emerged as a critical tool in processing
and interpreting vast volumes of data. Machine learning involves the use of

statistical techniques to enable computers to 'learn’ from data and make
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decisions or predictions. However, conventional machine learning methods,
based on classical computers, often face computational challenges when
dealing with exceedingly large and complex datasets. This limitation becomes
particularly notable in the face of 'real-time' applications, where speed is of the
essence.

[005] In recent years, quantum computing, a revolutionary computing
paradigm, has demonstrated immense potential in solving complex problems
far quicker than classical computers. Quantum computing leverages the
principles of quantum mechanics - superposition, entanglement, and quantum
interference - to process vast amounts of data simultaneously. This is
accomplished using quantum bits or 'qubits’, which unlike classical bits, can be
both 0 and 1 simultaneously due to the principle of superposition, thus
exponentially increasing computational power.

[006] However, quantum computing, as of now, is a field still in its relative
infancy with many practical challenges, including maintaining quantum
coherence, error correction, and the creation of efficient quantum algorithms.
These challenges hinder the complete replacement of classical computers with
guantum ones, leading to a necessity for hybrid systems that merge the benefits
of both classical and quantum computing.

[007] Meanwhile, the intersection of quantum computing and machine learning,
referred to as quantum machine learning, has seen numerous theoretical
advancements. However, the lack of practical, scalable, and robust quantum-
enhanced machine learning systems remains a significant gap in this emerging

field.
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[008] This invention, a Quantum-Enhanced Machine Learning System for
Accelerated Data Processing, seeks to fill this gap. It offers a practical and
efficient system that combines the advanced computational capabilities of
guantum computing with conventional machine learning methodologies. This
hybrid approach is designed to enhance the speed, efficiency, and accuracy of
data processing, thereby effectively addressing the limitations of classical
machine learning methods, while making quantum technology more accessible
and beneficial in real-world applications.

[009] Such a system can make significant contributions to industries like
finance, healthcare, cybersecurity, meteorology, and more, where big data
analysis is critical. For example, in finance, the system can analyze vast
amounts of financial data to make rapid predictions and inform trading
decisions. In healthcare, it can process large genomic or clinical datasets for
diagnosis, treatment plans, or drug discovery. In cybersecurity, it can process
network traffic and logs rapidly to detect anomalies and prevent breaches.
[010] This invention, therefore, forms a crucial step in the advancement of
guantum computing and machine learning, making it a significant player in the
future of data processing, Al, and a multitude of industry applications.

[011] The Quantum-Enhanced Machine Learning System for Accelerated Data
Processing also represents an important progression in the field of quantum
information processing. It demonstrates that quantum computing can be
practically applied to improve machine learning methodologies. This system
employs novel quantum algorithms that are specifically designed to optimize
machine learning tasks, thus contributing to the development of quantum

algorithmic theory. These quantum algorithms are based on principles like
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guantum entanglement and superposition, which allow for more complex and
versatile computational processes than what is possible with classical
computing alone.

[012] Furthermore, this invention is not tied to any specific type of quantum
computing technology. It is designed to be compatible with a variety of quantum
systems, such as superconducting qubits, trapped ions, topological qubits, and
other quantum computing methods. This feature of the invention ensures that it
remains relevant and adaptable as the field of quantum computing continues to
evolve.

[013] Notably, this invention also addresses one of the significant challenges in
guantum computing — maintaining quantum coherence. Quantum coherence,
which refers to the preservation of the quantum state of qubits, is crucial for the
successful execution of quantum computing processes. However, maintaining
guantum coherence is a significant challenge due to environmental
interferences leading to ‘decoherence’. This invention incorporates innovative
strategies for error correction and decoherence management, making the
system more robust and practical for real-world applications. Some patent prior
art summary related to proposed invention mentioned below.

[014] US20150149273A1 - Quantum Computing Machine Learning Methods
This patent discloses methods for executing a machine learning algorithm on a
guantum computer. However, the methods described are limited to specific
machine learning models and do not address the challenges of implementing
guantum machine learning on a large scale.

[015] US20200159442A1 - Quantum Machine Learning Systems This patent

proposes a quantum machine learning system utilizing quantum support vector
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machines. While it showcases the application of quantum mechanics in
machine learning, it doesn't address the problem of integrating quantum
computing into a broader range of machine learning methodologies.

[016] US20190370782A1 - Hybrid Quantum-Classical Machine Learning This
patent details a hybrid system for executing machine learning tasks on classical
and quantum processors. However, it does not focus on data processing speed
and efficiency as much as the proposed system.

[017] WO2019234567A1 - Quantum Computing Systems for Machine Learning
and Data Mining This patent introduces quantum systems for machine learning
and data mining, but it lacks comprehensive strategies for error correction and
decoherence management, critical to the practical implementation of quantum
systems.

[018] US10561863B2 - Machine Learning using Quantum Processing This
patent describes the use of quantum processing for machine learning tasks.
However, it is more focused on quantum annealing processes and doesn't
include broader quantum computing principles.

[019] US20200265079A1 - Quantum-enhanced Machine Learning Techniques
This patent discusses quantum-enhanced machine learning techniques, but it
doesn't emphasize adaptability to various quantum computing technologies as
the proposed system does.

[020] US20200185662A1 - Quantum Algorithm for Machine Learning This
patent introduces a specific quantum algorithm for machine learning. Still, it
does not propose a comprehensive system that addresses large-scale data

processing needs across various industries.
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[021] US20180334627A1 - Quantum Circuit Design for Machine Learning This
patent proposes quantum circuit designs suitable for machine learning tasks.
While it contributes to the quantum algorithmic theory, it does not provide a full-
fledged quantum-enhanced machine learning system.

[022] US20190361161A1 - Quantum Classifier for Machine Learning This
patent presents a quantum classifier for machine learning, but it lacks the focus
on accelerated data processing, which is the primary objective of the proposed
system.

[023] US20190189168A1 - Implementing Machine Learning Models using
Quantum Devices This patent outlines methods for implementing machine
learning models using quantum devices, but it is not designed for high efficiency
and speed, as is the case with the proposed Quantum-Enhanced Machine
Learning System for Accelerated Data Processing.

[024] 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.

[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

operating advantages and the specific objects attained by its uses, reference



10

15

20

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

[026] The present invention relates to a Quantum-Enhanced Machine Learning
System for Accelerated Data Processing. It is a groundbreaking system that
bridges the gap between quantum computing and machine learning to

significantly enhance data processing speed, efficiency, and accuracy.

[027] The proposed system merges the computational capabilities of quantum
computing with traditional machine learning techniques, creating a robust
hybrid quantum-classical machine learning system. It leverages quantum
principles like superposition, entanglement, and quantum interference to
execute complex computations faster and more efficiently than classical

methods.

[028] One critical aspect of this system is its design to be adaptable to any
guantum computing technology, be it based on superconducting qubits, trapped
ions, topological qubits, or other quantum computing approaches. This
adaptability ensures the system's relevance and utility as the field of quantum

computing continues to evolve.

[029] In addition to its speed and versatility, the proposed system also
addresses practical challenges that have been significant roadblocks in the
application of quantum computing. For instance, it includes strategies for error
correction and decoherence management, crucial for the successful execution

of quantum computing processes.
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Furthermore, the system is designed with scalability and industry-wide
application in mind. It can be utilized in various sectors that handle massive
datasets, such as finance, healthcare, cybersecurity, meteorology, genomics,

supply chain management, among others.

[030] In essence, the proposed invention is a comprehensive, adaptable, and
efficient Quantum-Enhanced Machine Learning System for Accelerated Data
Processing. It has the potential to revolutionize data processing tasks in
numerous fields, taking the capabilities of machine learning to new heights with

the integration of quantum computing.

[031] 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.

[032] 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.

10



10

15

20

BRIEF DESCRIPTION OF THE DRAWINGS

[033] 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:

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

with an embodiment of the present invention.

[035] 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

[037] 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.

[038] Numerical values and ranges are given for many parts of the
implementations discussed in the following thorough discussion. These
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

11
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be used as examples and are not meant to restrict the application of the
innovation.

[039] Referring now to the drawings, these are illustrated in FIG. 1&2, The
proposed invention, Quantum-Enhanced Machine Learning System for
Accelerated Data Processing, is an innovative integration of quantum
computing principles with traditional machine learning methodologies, designed
to significantly accelerate data processing tasks.

[040] The system's core operates based on quantum bits or 'qubits." Unlike
classical bits, which can be either 0 or 1, qubits can be both 0 and 1
simultaneously due to the principle of quantum superposition. Additionally,
qubits can also be entangled, meaning the state of one qubit can be directly
related to the state of another, irrespective of the distance separating them. This
characteristic of entanglement, paired with superposition, allows gquantum
computers to process vast amounts of data simultaneously, significantly
enhancing computational speed and efficiency.

[041] The proposed system applies these quantum principles in machine
learning tasks. Specifically, it utilizes quantum algorithms designed to optimize
machine learning processes. These algorithms can execute complex
mathematical computations more rapidly and accurately than their classical
counterparts, thereby enhancing the speed, efficiency, and accuracy of data
processing tasks.

[042] Furthermore, the system is designed to be versatile and adaptable. It can
operate on various guantum computing technologies, including systems based

on superconducting qubits, trapped ions, topological qubits, and more. This

12



10

15

20

25

feature ensures that the proposed system remains relevant and adaptable as
the field of quantum computing continues to evolve and mature.

[043] Another key aspect of the proposed system is its ability to address
practical challenges in quantum computing. It incorporates innovative strategies
for error correction and decoherence management, which are significant for the
successful execution of quantum computing processes. Quantum coherence,
or the preservation of the quantum states of qubits, is often disrupted by
environmental interferences, leading to errors. The proposed system includes
methods to manage these interferences, thus making it more robust and
practical for real-world applications.

[044] In terms of scalability and application, the proposed system is designed
to handle large-scale data processing tasks across a range of industries. It can
be applied in sectors such as finance, healthcare, cybersecurity, meteorology,
genomics, supply chain management, and more. The system is particularly
beneficial in these sectors as they often handle massive datasets and require
rapid and accurate data processing for insights and decision-making.

[045] For instance, in finance, the system can rapidly process vast amounts of
financial data, making predictions, and informing trading decisions. In
healthcare, it can efficiently process large genomic or clinical datasets, aiding
in diagnosis, treatment planning, and drug discovery. In cybersecurity, it can
quickly process network traffic and logs to detect anomalies and prevent
breaches.

[046] In addition to the previously mentioned benefits, the Quantum-Enhanced
Machine Learning System for Accelerated Data Processing can have a

significant impact on academia and research. This quantum-based system is

13
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not limited to industry-specific applications. It can be used to accelerate data
processing tasks in research fields that require heavy computation, such as
computational biology, astrophysics, and climate modeling. With the ability to
process vast datasets more quickly and accurately, researchers can obtain
valuable insights in a much shorter timeframe.

[047] On a technical note, the proposed system includes a user-friendly
interface designed to enable users to leverage quantum machine learning
algorithms without extensive knowledge of quantum physics or quantum
computing. This feature greatly expands the user base of the system to include
not only quantum computing experts but also data scientists, analysts, and
engineers who may not have a quantum computing background.

[048] In addition to its primary data processing function, the proposed system
also serves as a platform for the development and testing of new quantum
machine learning algorithms. It incorporates a flexible and modular design that
allows for the addition and modification of algorithms. This characteristic of the
system can fuel further advancements in the field of quantum machine learning.
[049] Moreover, the proposed system aligns with the increasing trend towards
hybrid quantum-classical systems. While quantum computing has immense
potential, it is not yet at a stage where it can fully replace classical computing.
Hybrid systems like the one proposed herein make it possible to take advantage
of the strengths of both quantum and classical computing, resulting in more
efficient and powerful computational systems.

[050] Finally, the system's ability to handle large-scale data processing tasks
has environmental implications as well. Quantum computers, due to their

enhanced computational abilities, can potentially reduce the energy

14
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consumption associated with large-scale data processing tasks, making this

system a more environmentally friendly choice in the long run.
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We Claim:

. A Quantum-Enhanced Machine Learning System for Accelerated Data

Processing, comprising of a quantum computing module for executing quantum
machine learning algorithms designed to enhance data processing speed,

efficiency, and accuracy.

. The system of claim 1, where the quantum computing module is adaptable to

operate on various quantum computing technologies including but not limited
to systems based on superconducting qubits, trapped ions, topological qubits,

and other quantum computing methods.

. The system of claim 1, further comprising an error correction module to address

errors arising from environmental interferences and maintain quantum
coherence, critical for the successful execution of quantum computing

processes.

. The system of claim 1, designed to handle large-scale data processing tasks,

suitable for application across a range of industries such as finance, healthcare,
cybersecurity, meteorology, genomics, and supply chain management, among

others.

. The system of claim 1, wherein the quantum machine learning algorithms are

designed to execute complex mathematical computations more rapidly and

16
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accurately than classical counterparts, enhancing the speed, efficiency, and

accuracy of data processing tasks.

. The system of claim 1, further comprising a user-friendly interface, enabling

users with minimal knowledge of quantum physics or quantum computing to

utilize the quantum machine learning system effectively.

. The system of claim 1, with a flexible and modular design, allowing for the

addition and modification of quantum machine learning algorithms, thereby
serving as a platform for the development and testing of new quantum machine

learning algorithms.

. The system of claim 1, wherein it is designed as a hybrid quantum-classical

system, integrating the strengths of both quantum and classical computing,

leading to an efficient and powerful computational system.

. The system of claim 1, wherein the machine learning algorithms applied include

but are not limited to quantum support vector machines, quantum neural
networks, quantum principal component analysis, quantum clustering

algorithms, and quantum decision tree algorithms.

10.The system of claim 1, where its enhanced computational abilities allow for

reduced energy consumption associated with large-scale data processing

tasks, making it a more environmentally sustainable solution.
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ABSTRACT
QUANTUM-ENHANCED MACHINE LEARNING SYSTEM FOR ACCELERATED

DATA PROCESSING

[051] The present invention is a Quantum-Enhanced Machine Learning System for
Accelerated Data Processing. It integrates quantum computing with traditional
machine learning to significantly improve data processing speed, efficiency, and
accuracy. The system leverages quantum principles and adaptable quantum
algorithms, making it compatible with various quantum computing technologies. It
addresses practical challenges in quantum computing, like error correction and
decoherence management, and is designed for large-scale data processing tasks
across industries. This quantum-enhanced system can revolutionize data analysis,
foster further advancements in quantum machine learning, and contribute to
environmental sustainability through efficient computing.

Accompanied Drawing [FIGS. 1-2]
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