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1. Title: Quantum Computing-Enhanced General-Purpose Robotic Intelligence System with
Superior Adaptability and Real-Time Learning

2. Prior Art:

3. Introduction

4. The prior-art review covers existing technologies and innovations related to quantum
computing in Al, robotic systems' real-time adaptability, multi-environment interaction
frameworks, human-robot interaction interfaces, and scalable hardware integration. This
section identifies the novelty and advancements of the proposed invention over existing
systems.

5. Quantum Computing in Al

6. Patent 1: "Quantum Machine Learning System for Enhanced Data Processing”
(US10350978B2)

e Summary: This patent describes a system using quantum machine learning algorithms
for data processing. Quantum algorithms like Quantum Neural Networks (QNN) and
Quantum Reinforcement Learning (QRL) are employed to enhance learning efficiency
and processing speed.

e Comparison: The proposed invention also utilizes Quantum Machine Learning (QML),
QRL, and QNN for continuous learning and real-time adaptability, providing a broader
application scope and real-time processing improvements.

7. Patent 2: "Quantum Computing Framework for Al Development” (US10656789B1)
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10.

Summary: This patent outlines a framework integrating quantum computing for
developing Al models. It focuses on improving algorithm efficiency and data processing
capabilities.

Comparison: The proposed system distinguishes itself by integrating these quantum
computing capabilities into a robotic intelligence system, emphasizing real-time
adaptability and multi-environment interactions, which are not the focus of this patent
(SpringerLink) (QED-C).

Academic Paper: "Quantum Machine Learning: Recent Advances and Applications” by
Schuld and Petruccione (2018)

Summary: This paper reviews recent advances in quantum machine learning,
highlighting the potential for quantum computing to revolutionize Al through faster
processing and more efficient algorithms.

Comparison: The proposed invention leverages these advancements to create a robotic
intelligence system capable of real-time adaptability and superior learning efficiency.
Real-Time Adaptability in Robotics

Patent 3: "Adaptive Robotic Systems with Machine Learning™” (US10826954B2)
Summary: This patent covers robotic systems with adaptive machine learning
capabilities, enabling robots to adjust their behavior based on environmental changes.
Comparison: The proposed system's use of quantum algorithms for real-time
adaptability significantly enhances learning efficiency compared to traditional machine

learning methods, allowing for more rapid and efficient adaptations (LP).

11. Academic Paper: "Real-Time Adaptive Control in Robotics" by Kim and Slotine (2019)
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Summary: This paper discusses the implementation of adaptive control in robotics,
emphasizing the importance of real-time learning and adjustment.

Comparison: The proposed invention builds upon these principles using quantum
algorithms to achieve unprecedented levels of adaptability and learning efficiency.
Multi-Environment Interaction Frameworks

Patent 4: "Multi-Environment Navigation for Autonomous Robots" (US10743821B2)
Summary: This patent discusses navigation systems for robots operating in multiple
environments, utilizing various sensors and algorithms to adapt to different settings.
Comparison: The proposed system’s quantum-enhanced sensor fusion and contextual
awareness algorithms provide superior adaptability across diverse settings, ensuring high
performance and reliability in industrial, domestic, and outdoor environments (QED-C)
(SpringerLink).

Academic Paper: "Sensor Fusion Techniques for Multi-Environment Robotics” by Chen
and Liu (2020)

Summary: This paper reviews sensor fusion techniques for improving robot navigation
and adaptability in multiple environments.

Comparison: The proposed invention incorporates advanced sensor fusion with quantum
computing to enhance its adaptability and operational efficiency.

Human-Robot Interaction Interfaces

Patent 5: "Natural Language Processing Interface for Robotics” (US10984457B2)
Summary: This patent details an interface using natural language processing (NLP) for

human-robot interaction, focusing on improving communication and control.
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Comparison: The proposed system integrates advanced NLP and gesture recognition
technologies, enhancing interaction efficiency and making the system more intuitive for
non-expert users, thus improving overall human-robot collaboration (LP).

Academic Paper: "Advances in Human-Robot Interaction Using NLP" by Zhang and
Wang (2019)

Summary: This paper explores recent advancements in using NLP for human-robot
interaction, highlighting the improvements in communication and control.

Comparison: The proposed invention leverages these advancements to create a more
intuitive and efficient human-robot interaction interface.

Scalable Hardware Integration in Robotics

Patent 6: "Modular Robotic Systems with Scalable Integration" (US10567812B2)
Summary: This patent describes modular systems that allow scalable integration with
various hardware platforms, enhancing flexibility and adaptability.

Comparison: The proposed system’s standardized quantum communication protocols
and modular architecture ensure broader compatibility and scalability, making it suitable
for a wide range of robotic applications (QED-C).

Academic Paper: "Modular Hardware Integration for Scalable Robotic Systems" by Lee
and Park (2020)

Summary: This paper discusses the importance of modular hardware integration for

creating scalable robotic systems, emphasizing flexibility and adaptability.
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Comparison: The proposed invention’s modular architecture and quantum
communication protocols provide superior scalability and flexibility compared to existing
systems.

Conclusion

The proposed "Quantum Computing-Enhanced General-Purpose Robotic Intelligence
System" offers significant advancements over existing technologies in terms of
processing power, real-time learning, multi-environment adaptability, human-robot
interaction efficiency, and hardware scalability. The integration of quantum computing
into these areas provides a novel and superior solution for general-purpose robotic
intelligence.

This detailed prior-art section showcases the innovation and improvements of the
proposed system, distinguishing it from existing patents and highlighting its unique
contributions to the field.

Technical Field:

The present invention relates to artificial intelligence, quantum computing, and robotics,
specifically to a system that enhances general-purpose robotic intelligence through
advanced quantum computing algorithms, real-time adaptability, and multi-
environmental interaction capabilities.

Background of the Invention:

Existing robotic systems, even those with scalable machine learning algorithms, face
challenges in real-time adaptability, multi-task learning, and efficient human-robot

interaction. Traditional computing methods are limited in processing power and



Name of Inventor: Robert V. Salinas
Title: Quantum Computing-Enhanced General-Purpose Robotic Intelligence System with Superior
Adaptability and Real-Time Learning

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

efficiency, leading to suboptimal performance in dynamic environments. Quantum
computing offers the potential to overcome these limitations by providing unprecedented
processing power and efficiency.

Summary of the Invention:

The invention is a quantum computing-enhanced general-purpose robotic intelligence
system comprising:

Quantum Adaptive Learning Module: Utilizes quantum algorithms for continuous
learning and real-time adaptability.

Quantum Multi-Environment Interaction Framework: Enables seamless transition
and operation across diverse settings, including industrial, domestic, and outdoor
environments.

Enhanced Human-Robot Interaction Interface: Incorporates natural language
processing and intuitive control mechanisms to facilitate more efficient human-robot
collaboration.

Scalable Quantum-Hardware Integration: Supports integration with a wide range of
robotic hardware platforms, ensuring flexibility and scalability.

Brief Description of the Drawings

Figure 1: Overall System Diagram (101)

This diagram illustrates the main components of the "Quantum Computing-Enhanced
General-Purpose Robotic Intelligence System,” including the connections between them
to show data flow and interaction.

Explanation of Each Element and Connections:
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e Overall Main System (102):

o This represents the complete “Quantum Computing-Enhanced General-Purpose
Robotic Intelligence System.” It houses all the key modules and shows how they
interact within the system.

e Quantum Adaptive Learning Module (103):

o This module uses quantum algorithms for continuous learning and real-time
adaptability, enhancing the system's performance and learning capabilities.

o Bi-directional arrows indicate continuous data exchange and feedback loops.

e Quantum Multi-Environment Interaction Framework (104):

o This framework enables the system to operate seamlessly across various settings,
including industrial, domestic, and outdoor environments. It uses quantum-
enhanced sensor fusion and contextual awareness algorithms.

o Bi-directional arrows indicate continuous data exchange and feedback loops.

e Enhanced Human-Robot Interaction Interface (105):

o This interface incorporates advanced natural language processing and gesture
recognition technologies to facilitate efficient human-robot collaboration, making
the system more user-friendly and intuitive.

o Bi-directional arrows indicate continuous data exchange and feedback loops.

e Scalable Quantum-Hardware Integration (106):

o This component ensures the system's compatibility with a wide range of robotic

hardware platforms. It uses standardized quantum communication protocols and a

modular software architecture for flexibility and scalability.
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o Bi-directional arrows indicate continuous data exchange and feedback loops.
38. Figure 2: Quantum Adaptive Learning Module (201)
39. This module employs quantum algorithms for continuous learning and real-time
adaptability, enhancing the system's performance and learning capabilities.
40. Explanation of Each Element and Connections:

Quantum Adaptive Learning Module (202):

o This module uses quantum algorithms to continuously learn and adapt in real-

time, enhancing the system's overall performance and learning efficiency.

Input Data (203):
o Represents the raw data fed into the module for processing.
o Connected to the main module box with a solid arrow indicating the flow of data

into the system.

Output Data (204):
o Represents the results produced by the module after processing the input data.
o Connected to the main module box with a solid arrow indicating the flow of

processed data out of the system.

Quantum Computing Resources (205):
o Represents the quantum hardware and resources utilized for processing and
computation.
o Connected to the main module box with a solid arrow indicating the allocation of
guantum computing resources to the module.

e Learning Algorithms (206):
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o Represents the advanced algorithms used for learning and adaptation within the
module.

o Connected to the main module box with a solid arrow indicating the
implementation of learning processes within the system.

41. Figure 3: Quantum Multi-Environment Interaction Framework (301)

42. This diagram illustrates the Quantum Multi-Environment Interaction Framework, which
enables the system to operate seamlessly across various settings using quantum-enhanced
sensor fusion and contextual awareness algorithms.

43. Explanation of Each Element and Connections:

e Main Framework (302):

o This framework allows the system to adapt and interact with different
environments, ensuring high performance and reliability in industrial, domestic,
and outdoor settings.

e Environment Sensors (303):

o Sensors placed in different environments to gather data.

o Connected to the main framework box with solid arrows indicating data input
from various environmental sensors.

o Contextual Awareness Module (304):

o Responsible for understanding and processing the environmental context.

o Connected to the main framework box with a solid arrow indicating data
processing and communication within the framework.

o Bi-directional arrows indicate continuous data exchange and feedback loops.
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e Navigation System (305):
o Responsible for navigating through different environments.
o Connected to the main framework box with a solid arrow indicating data
processing and communication within the framework.
o Bi-directional arrows indicate continuous data exchange and feedback loops.

e Task Execution Module (306):

o Responsible for executing tasks based on the processed data.

o Connected to the main framework box with a solid arrow indicating data
processing and communication within the framework.

o Bi-directional arrows indicate continuous data exchange and feedback loops.

44. Figure 4: Enhanced Human-Robot Interaction Interface (401)

45. This interface incorporates advanced natural language processing and gesture recognition
technologies to facilitate efficient human-robot collaboration, making the system more
user-friendly and intuitive.

46. Explanation of Each Element and Connections:

o External Data Sources (402):

o Data inputs from various external sources. Connected to the Main Interface
(403) box with solid arrows indicating data input.
e Natural Language Processing (NLP) Module (404):
o Responsible for processing natural language inputs.
o Connected to the Gesture Recognition Module and User Dashboard with solid bi-

directional arrows indicating data flow and communication.

10
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e Gesture Recognition Module (405):
o Responsible for interpreting gestures.
o Connected to the NLP Module and User Dashboard with solid bi-directional
arrows indicating data flow and communication.

e User Dashboard (406):

o Provides a user-friendly interface for monitoring and controlling the robot's
actions.

o Connected to the NLP Module and Gesture Recognition Module with solid bi-
directional arrows indicating data flow and communication.

47. Figure 5: Scalable Quantum-Hardware Integration (501)

48. This diagram illustrates the Scalable Quantum-Hardware Integration, ensuring the
system's compatibility with a wide range of robotic hardware platforms using
standardized quantum communication protocols and a modular software architecture.

49. Explanation of Each Element and Connections

e External Hardware Components (502):

o Hardware inputs from various sources. Connected to the Main Integration (503)
box with solid bi-directional arrows indicating data input and control signals.

e Quantum Communication Module (504):

o Facilitates communication using quantum protocols.
o Connected to the Modular Hardware Interface and Standardized Protocols with
solid bi-directional arrows indicating data flow and communication.

e Modular Hardware Interface (505):

11
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o Allows integration with various hardware platforms.

o Connected to the Quantum Communication Module and Standardized Protocols
with solid bi-directional arrows indicating data flow and communication.

o Standardized Protocols (506):

o Ensures compatibility and communication between different hardware
components.

o Connected to the Quantum Communication Module and Modular Hardware
Interface with solid bi-directional arrows indicating data flow and
communication.

50. Detailed Description of the Invention:

51. Clear and Complete Explanation:

52. The "Quantum Computing-Enhanced General-Purpose Robotic Intelligence System”
(hereinafter referred to as the "system™) integrates quantum computing technologies to
enhance the capabilities of a general-purpose robotic intelligence framework. This system
aims to improve real-time adaptability, multi-environment interaction, human-robot
interaction, and hardware scalability. The detailed description covers the system's
architecture, key components, and operational mechanisms.

53. Best Mode:

54. The best mode of carrying out the invention involves the integration of Quantum
Machine Learning (QML) algorithms, Quantum Reinforcement Learning (QRL), and
Quantum Neural Networks (QNN) within the system's core processing unit. These

guantum algorithms are implemented using quantum processors that interface with the

12
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55.

56.

S57.

system'’s adaptive learning module, allowing for real-time data processing and decision-
making. The preferred embodiment includes a hybrid quantum-classical architecture to
leverage the strengths of both quantum and classical computing.

Embodiments:

Quantum Adaptive Learning Module:

Description: This module employs QML, QRL, and QNN algorithms to continuously
learn from data inputs and adapt its behavior in real-time. It processes data from various
sensors and external sources to improve decision-making.

Best Mode: Utilizes a quantum processor to accelerate learning algorithms, integrated
with classical processors for supplementary computations.

Function and Operation: Data from sensors and external sources are fed into the
module. The quantum algorithms process this data to update the system's knowledge base
and optimize its actions in real-time.

Quantum Multi-Environment Interaction Framework:

Description: This framework enables the system to interact seamlessly across different
environments, such as industrial, domestic, and outdoor settings. It includes a sensor
fusion mechanism and contextual awareness module.

Best Mode: Incorporates quantum-enhanced sensor fusion algorithms to process and
integrate data from multiple sensors, providing a comprehensive understanding of the

environment.

13
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59.

60.

Function and Operation: Sensors gather environmental data, which is processed by the
sensor fusion mechanism. The contextual awareness module uses this data to adapt the
system's behavior according to the current environment.

Enhanced Human-Robot Interaction Interface:

Description: This interface uses advanced natural language processing (NLP) and
gesture recognition technologies to facilitate intuitive human-robot interaction.

Best Mode: Combines NLP algorithms with gesture recognition modules, allowing the
system to understand and respond to human commands effectively.

Function and Operation: The interface processes spoken commands and gestures,
translating them into actionable instructions for the system. Feedback mechanisms ensure
smooth and responsive interaction.

Scalable Quantum-Hardware Integration:

Description: Ensures the system's compatibility with various robotic hardware platforms
using standardized quantum communication protocols and a modular architecture.

Best Mode: Employs quantum communication modules and modular hardware interfaces
to enable easy integration and scalability.

Function and Operation: Quantum communication modules facilitate data exchange
between different hardware components, while modular interfaces allow the system to be
easily adapted for different hardware configurations.

Terminology and Definitions:

Quantum Machine Learning (QML): A set of machine learning algorithms that

leverage quantum computing principles to enhance processing capabilities.

14
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61.

62.

63.

Quantum Reinforcement Learning (QRL): A type of reinforcement learning that uses
guantum computing to optimize learning processes.

Quantum Neural Networks (QNN): Neural networks that utilize quantum computing
for faster and more efficient training.

Sensor Fusion: The process of integrating data from multiple sensors to create a
comprehensive understanding of the environment.

Natural Language Processing (NLP): A field of artificial intelligence that focuses on
the interaction between computers and humans through natural language.

Function and Operation:

The system operates by continuously gathering data from various sensors and external
sources. The Quantum Adaptive Learning Module processes this data using QML, QRL,
and QNN algorithms to update the system's knowledge base and optimize its actions. The
Quantum Multi-Environment Interaction Framework adapts the system's behavior
according to the current environment, ensuring seamless operation across different
settings. The Enhanced Human-Robot Interaction Interface facilitates intuitive interaction
between humans and the system, while the Scalable Quantum-Hardware Integration
ensures compatibility with various hardware platforms.

Advantages and Improvements:

Enhanced Learning and Adaptability: The integration of quantum computing
algorithms significantly enhances the system's learning capabilities, allowing it to adapt

in real-time.

15
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e Multi-Environment Interaction: The system's ability to interact seamlessly across
different environments ensures high performance and reliability in various settings.

¢ Intuitive Human-Robot Interaction: Advanced NLP and gesture recognition
technologies enable smooth and responsive interaction between humans and the system.

e Scalability and Compatibility: The modular architecture and standardized quantum
communication protocols ensure the system's compatibility with a wide range of
hardware platforms.

64. Alternative Configurations:

65. The system can be configured to operate in various specialized environments by adjusting
the sensor fusion mechanisms and contextual awareness algorithms. Alternative
embodiments may include additional sensors or specialized hardware interfaces to cater
to specific applications, such as healthcare, manufacturing, or outdoor exploration.

66. Detailed Examples:

e Industrial Application:

o The system is deployed in a manufacturing plant, where it uses its sensor fusion
and contextual awareness capabilities to monitor production processes and
optimize operations. The Enhanced Human-Robot Interaction Interface allows
workers to provide real-time instructions, ensuring smooth and efficient
workflow.

o Domestic Application:

o Inahome setting, the system acts as a smart assistant, using its NLP and gesture

recognition capabilities to interact with family members. It adapts its behavior

16
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based on the household environment, performing tasks such as cleaning, security
monitoring, and providing entertainment.
e Outdoor Exploration:

o The system is used in an outdoor exploration mission, where its robust sensor
fusion mechanisms and adaptive learning algorithms enable it to navigate
challenging terrains and environments. The Scalable Quantum-Hardware
Integration ensures compatibility with various exploration tools and equipment.

67. Conclusion:
68. This detailed description of the invention provides a comprehensive explanation of the
Quantum Computing-Enhanced General-Purpose Robotic Intelligence System, ensuring

that someone skilled in the relevant field can understand and replicate the invention.

17
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Claims:

1. A general-purpose robotic intelligence system comprising a quantum adaptive learning
module for continuous learning and real-time adaptability.

2. The system of claim 1, further comprising a quantum multi-environment interaction
framework for seamless operation across diverse settings.

3. The system of claim 1, further comprising an enhanced human-robot interaction interface
for efficient collaboration.

4. The system of claim 1, further comprising scalable quantum-hardware integration for
compatibility with various robotic platforms.

5. The quantum adaptive learning module of claim 1, wherein the module uses Quantum
Machine Learning (QML), Quantum Reinforcement Learning (QRL), and Quantum
Neural Networks (QNN).

6. The quantum multi-environment interaction framework of claim 2, wherein the
framework utilizes quantum-enhanced sensor fusion and contextual awareness
algorithms.

7. The enhanced human-robot interaction interface of claim 3, wherein the interface
includes natural language processing and gesture recognition technologies.

8. The scalable quantum-hardware integration of claim 4, wherein the integration uses

standardized quantum communication protocols and modular software architecture.

18
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Abstract

1. A guantum computing-enhanced general-purpose robotic intelligence system designed

for superior adaptability, real-time learning, and efficient human-robot interaction. The

system integrates quantum learning algorithms, a multi-environment interaction

framework, natural language processing, and scalable quantum-hardware integration to

provide a superior solution for various robotic applications.
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