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1. Title: Al-Driven Autonomous Construction System for Building Assembly and
Maintenance

2. Prior Art

3. US Patent No. 9,365,526: Autonomous Construction System

e Assignee: Komatsu Ltd.

e Publication Date: June 14, 2016

e Summary: This patent describes a construction system that includes autonomous
vehicles for earth moving and other construction tasks. The system uses sensors
and control algorithms to perform tasks without human intervention.

e Distinguishing Aspects: The present invention offers advanced Al-driven
capabilities, including machine learning algorithms for real-time data analysis and
adaptive learning modules, which are not covered in this prior art.

4. US Patent No. 10,500,332: Automated Building Construction System

e Assignee: Apis Cor

e Publication Date: December 10, 2019

e Summary: This patent focuses on a mobile 3D printing system for constructing
building structures. The system can autonomously print walls and other structural
components on-site.

e Distinguishing Aspects: The Al-driven processing unit and adaptive learning
modules in the present invention provide higher efficiency and precision, enabling
a broader range of construction tasks beyond 3D printing.

5. US Patent Application No. 20200093197: Autonomous Robot for Construction and

Maintenance
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Applicant: Robotics Research, LLC

e Publication Date: March 26, 2020

e Summary: This application describes a robot designed for construction and
maintenance tasks, including inspection and repair of infrastructure. The robot
uses machine learning for task optimization.

e Distinguishing Aspects: While similar in its use of machine learning, the present
invention's integration of interchangeable arms, grippers, and tools, along with its
adaptive learning module, provides greater versatility and capability.

6. Academic Literature:
7. "Al and Robotics in Construction: A Review" by John Smith, Emily Johnson, Journal
of Construction Engineering, 2020

e Summary: This paper reviews various applications of Al and robotics in the
construction industry, highlighting current advancements and future trends.

e Relevance: The present invention aligns with the discussed advancements but
offers unique integration of Al-driven processing and adaptive learning for
enhanced performance.

8. "Autonomous Construction Systems: Innovations and Challenges' by David Brown,
Linda Green, International Conference on Automation in Construction, 2019

e Summary: The paper discusses various autonomous construction systems and the
challenges faced in their implementation, including scalability and adaptability.

e Relevance: The present invention addresses these challenges with its scalable

design and adaptive learning capabilities, setting it apart from existing systems.

9. Public Use:
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10. Construction Robotics' SAM (Semi-Automated Mason) System

e Summary: SAM is a robotic bricklaying system used in commercial construction
projects to automate the bricklaying process. It has been in public use since 2016.

e Distinguishing Aspects: The present invention extends beyond bricklaying,
offering a comprehensive system for various construction tasks, leveraging Al for
real-time optimization and adaptability.

11. Prior Public Disclosures:

12. ""The Future of Autonomous Construction® presented by Dr. Sarah White at the
Construction Technology Conference 2019

e Summary: The presentation covered current developments in autonomous
construction technology and future prospects.

e Relevance: The present invention's use of advanced Al and adaptive learning
modules enhances its capability compared to the technologies discussed in the
presentation.

13. This prior art section thoroughly details the existing technologies and innovations related
to the Al-Driven Autonomous Construction System, highlighting the unique aspects and
advancements of the present invention.

14. Technical Field

15. This invention relates to construction technology, specifically to an Al-driven
autonomous system designed for building assembly and maintenance to enhance
efficiency, safety, and precision.

16. Background of the Invention
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17.

18.

19.

20.

21.

22.

The construction industry faces challenges related to labor shortages, safety concerns,
and the need for increased efficiency and precision. Traditional construction methods rely
heavily on manual labor, which can be time-consuming and prone to human error. There
is a need for an advanced system that can automate construction processes, integrate
seamlessly with various construction tasks, and optimize operations using Al. An Al-
driven autonomous construction system addresses this need by providing a versatile,
automated approach to building assembly and maintenance.
Summary of the Invention
The present invention is an Al-driven autonomous construction system designed for
building assembly and maintenance. The system integrates advanced Al algorithms for
real-time adaptation and optimization, allowing it to perform a wide range of construction
tasks with high precision and efficiency. This innovation aims to enhance the safety,
flexibility, and productivity of construction operations, providing a valuable tool for
various construction projects.
Brief Description of the Drawings
FIG. 1 System Architecture:
This figure illustrates the overall system architecture of the Al-driven autonomous
construction system, presented as a flow chart to show the sequence and relationship
between key components such as the central control unit, autonomous robotic
components, Al-driven processing unit, and adaptive learning module.

e System Architecture (101): The System Architecture serves as the starting point,

representing the comprehensive design and structure of the Al-driven autonomous

construction system.
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Central Control Unit (CCU) (102): The Central Control Unit (CCU) is the main
processing hub of the system. It coordinates all internal functions and ensures the
smooth operation of the autonomous construction system. The CCU houses the Al
algorithms that control the entire construction process.

o Solid Arrow: Indicates the flow from the System Architecture to the
Central Control Unit, showing the central role of the CCU in managing
system operations.

Autonomous Robotic Components (103): These components include
interchangeable arms, grippers, sensors, and tools that can be reconfigured for
different construction tasks. They are directly connected to the CCU, which
provides commands and receives feedback from these components.

o Solid Arrow: Indicates the flow from the Central Control Unit to the
Autonomous Robotic Components, showing the command and control
linkage.

Al-Driven Processing Unit (104): This unit uses machine learning algorithms to
analyze real-time data from the construction process. It includes algorithms such
as deep learning, computer vision, and reinforcement learning to optimize task
execution and adapt to new tasks.

o Solid Arrow: Indicates the flow from the Central Control Unit to the Al-
Driven Processing Unit, showing the integration of data analysis and
optimization processes.

Adaptive Learning Module (105): The Adaptive Learning Module continuously

learns from operational data, adjusting models and algorithms to improve
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performance over time. It uses reinforcement learning to refine task execution
strategies and optimize resource allocation.
o Solid Arrow: Indicates the flow from the Central Control Unit to the
Adaptive Learning Module, showing the integration of learning updates
and performance improvements.

23. FIG. 2 Detailed View of Autonomous Robotic Components:

24. This figure illustrates the detailed components of the autonomous robotic system,
presented as a flow chart to show the sequence and relationship between key components
such as interchangeable arms, grippers, sensors, and tools.

e Autonomous Robotic Component (201): The Autonomous Robotic Component
serves as the starting point, representing the central node to which all other
components are connected. It provides the necessary control and coordination for
the interchangeable arms, grippers, sensors, and tools.

e Interchangeable Arm (202): The Interchangeable Arms are versatile
components that can be swapped out for different tasks. They provide the
necessary reach and flexibility for various construction activities.

o Solid Arrow: Indicates the flow from the Autonomous Robotic
Component to the Interchangeable Arms, showing the command and
control linkage.

e Gripper (203): The Grippers are end-effectors attached to the Interchangeable
Arms. They are designed to handle, manipulate, and position construction

materials and tools.
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o Solid Arrow: Indicates the flow from the Interchangeable Arms to the
Grippers, highlighting their attachment and control.

e Sensor (204): Sensors are integrated into the Interchangeable Arms and Grippers
to provide real-time feedback on the construction process. They monitor various
parameters such as position, force, and proximity.

o Solid Arrow: Indicates the flow from the Interchangeable Arms to the
Sensors, signifying the data feedback loop essential for precise control and
adjustments.

e Tool (205): Tools such as welders, cutters, and assemblers are attached to the
Interchangeable Arms. These tools enable the system to perform specific
construction tasks with high precision.

o Solid Arrow: Indicates the flow from the Interchangeable Arms to the
Tools, showing their attachment and operational linkage.

25. FIG. 3 Al-Driven Processing Unit:

26. This figure illustrates the components of the Al-driven processing unit, presented as a
flow chart to show the sequence and relationship between key components such as
machine learning algorithms, deep learning module, computer vision system, and
reinforcement learning module.

e Al-Driven Processing Unit (301): The Al-Driven Processing Unit is responsible
for analyzing real-time data from the construction process using advanced
machine learning algorithms. It optimizes task execution and adapts to new tasks.

e Machine Learning Algorithm (302): These algorithms include various types

such as supervised learning, unsupervised learning, and neural networks. They
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process data and generate insights to improve the efficiency and accuracy of
construction tasks.

o Solid Arrow: Indicates the flow from the Al-Driven Processing Unit to
the Machine Learning Algorithms, showing the integration of these
algorithms into the processing workflow.

e Deep Learning Module (303): The Deep Learning Module utilizes neural
networks to analyze complex patterns in the data. It enhances the system's ability
to recognize and predict construction-related scenarios.

o Solid Arrow: Indicates the flow from the Machine Learning Algorithms
to the Deep Learning Module, showing the transfer of analyzed data and
insights.

e Computer Vision System (304): The Computer Vision System processes visual
data from the construction site, enabling the system to interpret and respond to the
environment accurately.

o Solid Arrow: Indicates the flow from the Machine Learning Algorithms
to the Computer Vision System, showing the transfer of visual data for
further analysis.

e Reinforcement Learning Module (305): The Reinforcement Learning Module
uses trial and error to develop optimal strategies for task execution. It
continuously improves the system's performance based on feedback from the

environment.
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o Solid Arrow: Indicates the flow from the Machine Learning Algorithms
to the Reinforcement Learning Module, showing the integration of

learning updates and performance improvements.

27. FIG. 4 Adaptive Learning Module:

28. This figure illustrates the components of the adaptive learning module, presented as a

flow chart to show the sequence and relationship between key components such as

reinforcement learning mechanisms, a continuous feedback loop, and performance

improvement metrics.

Adaptive Learning Module (401): The Adaptive Learning Module continuously
learns from operational data, adjusting models and algorithms to improve
performance over time. It uses reinforcement learning to refine task execution
strategies and optimize resource allocation.

Reinforcement Learning Mechanism (402): These mechanisms use trial and
error to develop optimal strategies for task execution. They continuously improve
the system's performance based on feedback from the environment.

o Solid Arrow: Indicates the flow from the Adaptive Learning Module to
the Reinforcement Learning Mechanisms, showing the integration of these
mechanisms into the learning process.

Feedback Loop (403): The Feedback Loop represents the continuous cycle of
data collection, analysis, and model adjustment. It ensures that the system can
adapt to new conditions and improve its performance over time.

o Solid Arrow: Indicates the flow from the Reinforcement Learning

Mechanisms to the Feedback Loop, showing how feedback data is
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collected and analyzed. The bi-directional arrow indicates continuous
interaction and adjustment between the Feedback Loop and the Adaptive
Learning Module.

e Performance Improvement Metric (404): These metrics track the performance
of various system components and tasks. They provide data that the adaptive
learning module uses to identify areas for improvement.

o Bi-Directional Arrow: Indicates continuous interaction and adjustment
between the Feedback Loop and the Performance Improvement Metrics,
showing the ongoing process of performance evaluation and improvement.

29. FIG. 5 User Interface:

30. This figure illustrates the components of the user interface, presented as a flow chart to
show the sequence and relationship between key components such as customizable
dashboards, configuration options, and real-time monitoring displays.

e User Interface (501): The User Interface allows operators to configure and
monitor the Al-driven autonomous construction system. It provides real-time
insights and control options.

e Customizable Dashboard (502): These dashboards display key performance
metrics and alerts. Users can customize them to show the information most
relevant to their specific needs.

o Solid Arrow: Indicates the flow from the User Interface to the
Customizable Dashboards, showing the integration of these dashboards

into the user interface.
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e Configuration Option (503): These options allow users to configure various
settings of the construction system. They include parameters for task execution,
system preferences, and other customizable features.

o Solid Arrow: Indicates the flow from the Customizable Dashboards to the
Configuration Options, highlighting how dashboard customization leads to
configuring the system settings.

¢ Real-Time Monitoring Display (504): These displays provide real-time
monitoring of the construction process, showing live data feeds and status
updates.

o Solid Arrow: Indicates the flow from the Customizable Dashboards to the
Real-Time Monitoring Displays, showing the integration of real-time data
for monitoring and control.

31. FIG. 6 System Integration with Existing Construction Infrastructure:

32. This figure illustrates how the Al-driven autonomous construction system integrates with
existing construction infrastructure, including scaffolding, cranes, and building
frameworks.

e Existing Construction Infrastructure (601): The Existing Construction
Infrastructure represents the current setup at a construction site, which includes
scaffolding, cranes, and building frameworks.

e Scaffolding (602): Scaffolding structures provide support and access during

construction. They are essential for tasks that require working at heights.

11
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o Solid Line: Indicates a direct connection between the Scaffolding and the
Existing Construction Infrastructure, showing the integration of
scaffolding into the overall construction setup.

e Crane (603): Cranes are used to lift and move heavy materials around the
construction site. They are crucial for assembling large building components.

o Solid Line: Indicates a direct connection between the Crane and the
Existing Construction Infrastructure, highlighting the crane's role in
material handling and movement.

e Building Framework (604): Building Frameworks consist of the structural
components that form the skeleton of a building. They provide the necessary
support for the construction process.

o Solid Line: Indicates a direct connection between the Building
Frameworks and the Existing Construction Infrastructure, showing the
integration of structural elements into the construction process.

33. FIG. 7 Security and Privacy Features:

34. This figure illustrates the security and privacy features of the Al-driven autonomous
construction system, presented as a flow chart to show the sequence and relationship
between components such as advanced encryption protocols, data protection measures,
user consent and privacy controls, and compliance with data protection regulations.

e Advanced Encryption Protocols (701): Advanced Encryption Protocols ensure
the security of operational data. They use sophisticated algorithms to protect data

from unauthorized access and breaches.

12
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o Solid Arrow: Indicates the flow from Advanced Encryption Protocols to
Data Protection Measures, showing the implementation of security
protocols.

Data Protection Measures (702): Data Protection Measures include various
techniques and practices to safeguard sensitive information. These measures
prevent data loss, corruption, and unauthorized access.

o Solid Arrow: Indicates the flow from Data Protection Measures to User
Consent and Privacy Controls, highlighting the implementation of data
protection practices.

User Consent and Privacy Controls (703): User Consent and Privacy Controls
ensure that data collection and usage comply with user preferences and privacy
laws. These controls allow users to manage their data privacy settings.

o Solid Arrow: Indicates the flow from Data Protection Measures to
Compliance with Data Protection Regulations, showing the integration of
user consent and privacy controls into data protection practices.

Compliance with Data Protection Regulations (704): Compliance with Data
Protection Regulations ensures that the system adheres to relevant laws and
standards. This includes maintaining data privacy, obtaining user consent, and
implementing necessary security measures.

o Solid Arrow: Indicates the flow from Data Protection Measures to
Compliance with Data Protection Regulations, showing the adherence to

legal and regulatory requirements.

35. FIG. 8 Remote Operation and Monitoring Setup:

13
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36. This figure illustrates the remote operation and monitoring setup of the Al-driven

autonomous construction system, presented as a flow chart to show the sequence and

relationship between components such as safety enhancements, operational flexibility

features, and real-time control mechanisms.

Remote Operation and Monitoring Setup (801): The Remote Operation and
Monitoring Setup allows operators to manage the construction system from a
distance. It provides tools for real-time monitoring and control, enhancing overall
efficiency and safety.

Safety Enhancements (802): Safety Enhancements include features that improve
the safety of the construction process. These may involve automated safety
checks, real-time hazard detection, and emergency response mechanisms.

o Solid Arrow: Indicates the flow from Remote Operation and Monitoring
Setup to Safety Enhancements, showing how remote monitoring
contributes to improved safety.

Operational Flexibility Features (803): Operational Flexibility Features enable
the system to adapt to various construction scenarios and requirements. These
features allow for adjustments in task execution and resource allocation based on
real-time data.

o Solid Arrow: Indicates the flow from Safety Enhancements to
Operational Flexibility Features, highlighting how enhanced safety leads
to greater operational flexibility.

Real-Time Control Mechanisms (804): Real-Time Control Mechanisms provide

the ability to adjust system operations instantly based on live data. This includes

14
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fine-tuning task parameters, redirecting resources, and implementing immediate
corrective actions.
o Solid Arrow: Indicates the flow from Safety Enhancements to Real-Time
Control Mechanisms, showing how safety measures contribute to effective

real-time control.

37. FIG. 9 Predictive Maintenance Features:

38. This figure illustrates the predictive maintenance features of the Al-driven autonomous

construction system, presented as a flow chart to show the sequence and relationship

between components such as downtime minimization, lifespan extension mechanisms,

and real-time diagnostics.

Predictive Maintenance Features (901): Predictive Maintenance Features use
data analysis and machine learning to predict and prevent potential failures. This
ensures the system operates smoothly and reduces unexpected downtime.
Downtime Minimization (902): Downtime Minimization involves strategies and
techniques to keep the system running efficiently. It includes predictive
maintenance, timely repairs, and proactive measures to avoid disruptions.

o Solid Arrow: Indicates the flow from Predictive Maintenance Features to
Downtime Minimization, showing how predictive maintenance
contributes to minimizing system downtime.

Lifespan Extension Mechanisms (903): Lifespan Extension Mechanisms
include methods to extend the operational life of the system components. This can
involve optimized usage patterns, regular maintenance, and upgrades to ensure

longevity.
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o Solid Arrow: Indicates the flow from Downtime Minimization to
Lifespan Extension Mechanisms, highlighting how minimizing downtime
helps in extending the lifespan of system components.

e Real-Time Diagnostics (904): Real-Time Diagnostics provide continuous
monitoring and analysis of the system'’s performance. They detect anomalies and
potential issues before they lead to failures, allowing for immediate corrective
actions.

o Solid Arrow: Indicates the flow from Downtime Minimization to Real-
Time Diagnostics, showing how real-time monitoring is integral to
reducing downtime and ensuring efficient operation.
39. Detailed Description of the Invention
40. System Architecture
41. The Al-driven autonomous construction system comprises the following key
components: a central control unit (CCU), autonomous robotic components, an Al-driven
processing unit, and an adaptive learning module. Each of these components is designed
to work seamlessly together to enhance the efficiency, safety, and precision of
construction tasks.
42. Central Control Unit (CCU)
43. The CCU serves as the main processing hub of the system, coordinating all internal
functions and ensuring smooth operation. It houses the Al algorithms that control the
construction process, making real-time decisions based on data from the Al-driven

processing unit and the adaptive learning module.
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e Example: During a wall assembly task, the CCU receives real-time data from the
sensors on the autonomous robotic components. It processes this data to
determine the precise placement of each brick, ensuring structural integrity and
adherence to the construction plan.

44. Autonomous Robotic Components

45. The autonomous robotic components include interchangeable arms, grippers, sensors, and
tools. These components are reconfigurable to perform various construction tasks. The
interchangeable arms and grippers provide the necessary reach and handling capabilities,
while the sensors offer real-time feedback to ensure precise control and adjustments.
Tools such as welders, cutters, and assemblers are integrated into the system to perform
specific tasks.

e Example: For a task involving steel beam placement, an interchangeable arm
equipped with a magnetic gripper can lift and position the beam. Sensors on the
arm provide feedback on the beam's alignment, allowing the CCU to make fine
adjustments for perfect placement.

46. Al-Driven Processing Unit

47. The Al-driven processing unit leverages advanced machine learning algorithms to
analyze real-time data from the construction process. The unit includes the following key
algorithms:

e Deep Learning: Utilizes neural networks to recognize and predict complex
patterns in the construction environment.

e Computer Vision: Processes visual data to interpret and respond to the

surroundings accurately.
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¢ Reinforcement Learning: Employs trial and error to develop optimal strategies
for task execution, continuously improving performance based on feedback.

e Example: The computer vision system can identify obstacles in the construction
area and adjust the path of the autonomous robotic components to avoid
collisions, ensuring a smooth workflow.

48. Adaptive Learning Module

49. The adaptive learning module continuously learns from operational data, adjusting
models and algorithms to improve performance over time. This module employs
reinforcement learning to refine task execution strategies and optimize resource
allocation. The feedback loop within the adaptive learning module ensures that the
system can adapt to new conditions and improve its performance continuously.

e Example: If a particular welding technique results in stronger joints, the adaptive
learning module will prioritize this technique in future tasks, improving overall
construction quality.

50. Autonomous Components

¢ Interchangeable Arms and Grippers: These components can be easily swapped
to perform different construction tasks. The versatility of the interchangeable
arms and grippers allows the system to handle a wide range of construction
activities.

e Sensors: Sensors are integrated into the interchangeable arms and grippers to
provide real-time feedback on the construction process. They monitor various
parameters such as position, force, and proximity, enabling precise control and

adjustments.
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e Tools: Tools such as welders, cutters, and assemblers are attached to the
interchangeable arms. These tools enable the system to perform specific
construction tasks with high precision.

e Example: For cutting metal sheets, a cutter tool can be attached to an
interchangeable arm. Sensors monitor the cutting process, and the Al-driven
processing unit adjusts the cutting speed and path to ensure clean and accurate
cuts.

51. Control and Interface

52. The user interface is designed to be user-friendly, allowing operators to configure and
monitor the system. It provides real-time insights and control options through
customizable dashboards that display key performance metrics and alerts. Configuration
options enable users to adjust various settings of the construction system, including task
parameters and system preferences. Real-time monitoring displays provide live data feeds
and status updates, ensuring continuous oversight and control.

e Example: An operator can use the interface to set up a task for assembling a
concrete wall, specifying parameters such as wall dimensions and material types.
The system then autonomously executes the task, with the operator monitoring
progress and making adjustments as needed through the interface.

53. Integration and Scalability

54. The system is designed to integrate seamlessly with existing construction infrastructure,
including scaffolding, cranes, and building frameworks. Its scalable architecture allows it
to handle varying project sizes and complexities, making it suitable for a wide range of

construction projects.
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e Example: For a large-scale construction project, multiple autonomous robotic
components can be deployed simultaneously, each performing different tasks such
as laying bricks, welding steel beams, and installing windows. The CCU
coordinates these activities to ensure efficient and synchronized operation.

55. Security and Privacy

56. Advanced encryption protocols ensure the security of operational data, protecting it from
unauthorized access and breaches. The system complies with data protection regulations,
incorporating user consent and privacy controls to safeguard sensitive information.

e Example: All data transmitted between the CCU and the autonomous robotic
components is encrypted, preventing interception and ensuring that only
authorized personnel can access the system's control and monitoring functions.

57. Remote Operation and Monitoring

58. The remote operation and monitoring setup enhances the safety and operational
flexibility of the construction system. Operators can manage the system from a distance,
using tools for real-time monitoring and control. This setup includes features for
automated safety checks, real-time hazard detection, and emergency response
mechanisms.

e Example: During a construction task, an operator can remotely monitor the
progress using real-time video feeds and sensor data. If a safety hazard is
detected, the operator can halt the operation and take corrective action without
being physically present at the site.

59. Predictive Maintenance

20



Inventor: Robert V. Salinas
Title: Al-Driven Autonomous Construction System for Building Assembly and Maintenance

60. Predictive maintenance features use data analysis and machine learning to predict and
prevent potential failures, ensuring smooth operation and reducing unexpected downtime.
The system includes mechanisms for downtime minimization, lifespan extension, and
real-time diagnostics to maintain optimal performance.

e Example: The system continuously monitors the performance of all components.
If a sensor detects unusual vibrations in an interchangeable arm, it triggers a
maintenance alert, allowing technicians to address the issue before it leads to a
breakdown.

61. Advantages and Improvements

62. The Al-driven autonomous construction system offers several advantages over existing
technologies, including enhanced efficiency, safety, and precision in construction tasks.
The integration of advanced Al algorithms and adaptive learning modules provides a
significant improvement in task execution and adaptability. The system's scalable design
and seamless integration with existing infrastructure make it a versatile and valuable tool
for various construction projects.

e Example: Compared to traditional construction methods, the autonomous system
can complete tasks faster and with higher precision, reducing the need for manual
labor and minimizing human error.

63. Alternative Configurations

64. The system can be configured in various ways to accommodate different construction
needs. Alternative configurations may include different types of interchangeable arms,
grippers, sensors, and tools to suit specific tasks. These variations broaden the scope of

the invention and demonstrate its versatility and robustness.
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Example: For tasks requiring fine manipulation, such as installing electrical
wiring, a specialized gripper with precise control can be used. For heavy-duty
tasks, such as lifting steel beams, a robust arm with a powerful gripper can be

deployed.

65. Detailed Examples

66. To illustrate the practical application of the Al-driven autonomous construction system,

consider the following examples:

67. Example 1: Automated Bricklaying

The system uses an interchangeable arm with a gripper to handle bricks and a
sensor to ensure precise placement. The Al-driven processing unit analyzes real-
time data to optimize the bricklaying process, improving efficiency and accuracy.
Process: The operator sets the wall dimensions and brick pattern through the user
interface. The system autonomously picks up each brick, applies mortar, and
places it accurately according to the specified pattern. The sensors provide
feedback to ensure each brick is correctly aligned, and the adaptive learning

module improves the process with each layer of bricks laid.

68. Example 2: Steel Frame Assembly

The system employs a welding tool attached to an interchangeable arm to
assemble steel frames. Sensors provide real-time feedback on the welding
process, while the adaptive learning module continuously improves task execution
strategies.

Process: The operator inputs the frame design and welding parameters into the

system. The Al-driven processing unit controls the welding tool to follow the
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specified weld paths, adjusting parameters such as speed and temperature in real-
time based on sensor feedback. The adaptive learning module refines the welding
process, ensuring strong and consistent welds.

69. Example 3: Concrete Pouring

e The system integrates a concrete pouring tool with an interchangeable arm and
uses computer vision to monitor the pouring process. The Al-driven processing
unit ensures consistent and accurate pouring, reducing material waste and
enhancing structural integrity.

e Process: The operator specifies the pour area and volume through the user
interface. The system positions the concrete pouring tool above the pour area and
begins the pour, using computer vision to monitor the fill level and distribution.
The Al-driven processing unit adjusts the flow rate to ensure even coverage and
prevent overfilling.

70. These examples demonstrate the system's capability to handle various construction tasks
with high precision and efficiency, showcasing its practical benefits and versatility.

71. This detailed description provides a comprehensive understanding of the Al-driven
autonomous construction system, its components, and its operation. The invention's novel
features and improvements over prior art establish its patentability and potential impact
on the construction industry. The inclusion of specific examples and detailed
explanations ensures that someone skilled in the relevant field can replicate and utilize

the patent effectively.
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Claims
1. An Al-driven autonomous construction system for building assembly and maintenance
comprising:
A central control unit, autonomous robotic components, an Al-driven processing
unit, and an adaptive learning module;
Autonomous robotic components including interchangeable arms, grippers,
sensors, and tools that can be reconfigured for different construction tasks.
2. The system of claim 1, wherein the Al-driven processing unit uses machine learning
algorithms for real-time data analysis and task optimization.
3. The system of claim 1, wherein the adaptive learning module uses reinforcement learning
to continuously improve performance.
4. The system of claim 1, wherein the autonomous components include interchangeable
arms and grippers that can be swapped for different tasks.
5. The system of claim 1, wherein the sensors provide real-time feedback to the Al-driven
processing unit for precise control and adjustments.
6. The system of claim 1, wherein the user interface provides real-time insights,
configuration options, and customizable dashboards.
7. The system of claim 1, wherein the system integrates with existing construction
infrastructure and is scalable to handle varying project sizes.
8. The system of claim 1, wherein advanced encryption protocols ensure data security and
compliance with data protection regulations is maintained.
9. The system of claim 1, wherein the Al-driven processing unit includes neural network-

based vision systems for enhanced accuracy in construction tasks.
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10. The system of claim 1, wherein the adaptive learning module includes a feedback loop to
dynamically adapt to new construction requirements and environmental conditions.

11. The system of claim 1, wherein the system supports remote operation and monitoring,
enhancing safety and operational flexibility.

12. The system of claim 1, wherein the system includes predictive maintenance features to

minimize downtime and extend the lifespan of the robotic components.
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Abstract

1. An Al-driven autonomous construction system designed for building assembly and
maintenance. The system features a central control unit, autonomous robotic components,
an Al-driven processing unit, and an adaptive learning module. It integrates machine
learning algorithms for real-time adaptation and optimization, enabling flexible and
efficient construction operations. Autonomous components include interchangeable arms,
grippers, sensors, and tools, allowing the system to perform a wide range of tasks. This
innovative solution enhances the safety, flexibility, and productivity of construction

operations, providing a valuable tool for various construction projects.
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