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1. Title: AI-Enhanced Cyber Security System for Real-Time Threat Detection and 

Response 

2. Prior-Art 

3. Published Patents and Patent Applications 

4. US Patent No. 10,484,145 

• Title: System and method for real-time network threat detection using machine 

learning 

• Summary: This patent describes a system for detecting network threats in real-

time using machine learning algorithms. It integrates data from various network 

traffic sensors and applies machine learning techniques to identify anomalies and 

potential threats. 

• Distinguishing Aspects: Our invention extends this by incorporating a central AI 

unit that not only detects but also predicts threats using historical data and 

integrates an automated response mechanism for immediate threat mitigation. 

5. US Patent No. 9,659,239 

• Title: Automated security threat detection and response system 

• Summary: This patent covers an automated system for detecting and responding 

to security threats. It utilizes a database of known threat signatures and triggers 

automated responses upon detection. 

• Distinguishing Aspects: Our system enhances this by employing advanced 

machine learning algorithms for anomaly detection and threat prediction, offering 

a more proactive approach to cyber security. 

6. US Patent Application No. 20180304314 
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• Title: Adaptive cyber security system using artificial intelligence 

• Summary: This application describes a cyber security system that adapts its 

defense strategies based on the analysis of network traffic using AI. 

• Distinguishing Aspects: The proposed system adds value by providing a user-

friendly interface for real-time monitoring, customizable dashboards, and 

seamless integration with existing cyber security tools. 

7. Non-Patent Literature 

8. "Machine Learning for Cyber Security: Big Data and Advanced Analytics" by 

Sumeet Dua and Xian Du 

• Summary: This book provides comprehensive insights into the application of 

machine learning techniques for cyber security, focusing on anomaly detection 

and threat prediction. 

• Relevance: It supports the novelty of our system’s use of machine learning for 

real-time threat detection and predictive analysis. 

9. "AI in Cyber Security" - Journal of Cyber Security and Privacy, 2021 

• Summary: This article discusses various AI applications in cyber security, 

including threat detection, analysis, and automated response. 

• Relevance: The article highlights the growing importance of AI in enhancing 

cyber security systems, aligning with the proposed invention's objectives. 

10. Public Use or Sale 

11. Symantec Endpoint Protection (SEP) 

• Summary: A commercially available product that offers real-time threat 

detection and automated response features using AI and machine learning. 
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• Distinguishing Aspects: Our system provides a more comprehensive solution by 

integrating a central AI unit for real-time analysis, threat prediction, and a 

customizable user interface for enhanced user control and monitoring. 

12. Prior Public Disclosure 

13. Presentation at the RSA Conference 2022: "The Future of AI in Cyber Security" 

• Summary: A presentation that explored the potential of AI to revolutionize cyber 

security, focusing on real-time threat detection and automated response systems. 

• Relevance: This presentation underscores the industry’s direction towards AI-

enhanced security systems, validating the relevance of our invention. 

14. Other Public Disclosures 

15. GitHub Repository: AI-Based Threat Detection Systems 

• Summary: Open-source projects and repositories that provide implementations of 

AI-based threat detection algorithms. 

• Relevance: Demonstrates the public availability of AI-based threat detection 

techniques, highlighting the need for a more integrated and comprehensive system 

like the one proposed. 

16. Analysis to Overcome Prior Art 

17. The proposed AI-Enhanced Cyber Security System for Real-Time Threat Detection and 

Response distinguishes itself from the identified prior art by integrating a central AI unit 

that combines real-time threat detection, predictive analysis, and automated response 

mechanisms. It also offers a user-friendly interface with customizable dashboards and 

seamless integration with existing cyber security tools. 
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18. By focusing on these unique features and emphasizing the system’s advanced machine 

learning algorithms for anomaly detection and threat prediction, the invention stands out 

in terms of providing a more proactive and comprehensive cyber security solution. 

19. Technical Field 

20. This invention relates to the field of cyber security, specifically to an AI-enhanced system 

designed for real-time threat detection and automated response to cyber threats. 

21. Background of the Invention 

22. With the increasing reliance on digital infrastructure, the frequency and sophistication of 

cyber threats have also increased. Traditional cyber security measures often fall short in 

detecting and responding to advanced threats in real-time. There is a need for an 

advanced system that leverages artificial intelligence (AI) to enhance the detection, 

analysis, and response to cyber threats, thereby providing a more robust and proactive 

defense mechanism. 

23. Summary of the Invention 

24. The present invention is an AI-enhanced cyber security system designed to detect and 

respond to cyber threats in real-time. The system uses advanced machine learning 

algorithms to analyze network traffic, identify anomalies, and predict potential threats. It 

integrates automated response mechanisms to mitigate threats immediately upon 

detection. This innovative solution aims to provide comprehensive protection against a 

wide range of cyber threats by combining real-time monitoring, advanced analytics, and 

automated responses. 
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25. Brief Description of the Drawings 

26. Figure 1: Overall System Architecture 

27. This figure depicts the overall architecture of the AI-Enhanced Cyber Security System, 

illustrating the main components and their interactions for real-time threat detection and 

response. 

• Central AI Unit (101): 

o The Central AI Unit is responsible for integrating data from various 

sources and processing it to detect and respond to threats in real-time. It 

uses advanced machine learning algorithms to analyze network traffic and 

identify potential threats. 

o Solid Lines: Indicate direct data connections with other components, 

facilitating continuous data flow and real-time processing. 

• Network Traffic Sensors (102a, 102b, 102c): 

o These sensors monitor network traffic and collect data for analysis by the 

Central AI Unit. They are strategically placed to cover different segments 

of the network, ensuring comprehensive monitoring. 

o Solid Lines: Represent the direct connections to the Central AI Unit, 

showing the flow of network traffic data for analysis. 

• Threat Signature Database (103): 

o The Threat Signature Database stores known threat signatures, which the 

system uses for signature-based detection. It allows the Central AI Unit to 

quickly identify and block known threats. 
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o Solid Line: Indicates a direct connection to the Central AI Unit, enabling 

access to the database for threat comparison and detection. 

• Automated Response Module (104): 

o The Automated Response Module is responsible for initiating immediate 

threat mitigation actions upon detection of a threat. It dynamically adjusts 

defense strategies based on the nature and severity of the detected threat. 

o Solid Line with Bi-directional Arrow: Indicates continuous feedback 

and adaptability, allowing the system to respond in real-time and refine its 

defense mechanisms. 

28. Figure 2: Anomaly Detection Process 

29. This figure illustrates the anomaly detection process using machine learning algorithms 

within the AI-Enhanced Cyber Security System, showing the data flow from network 

traffic monitoring to anomaly identification. 

• Network Traffic Monitoring (201): 

o This component is responsible for continuous monitoring of network 

traffic to collect data for analysis. It ensures that all network activities are 

observed for potential anomalies. 

o Solid Line: Indicates the direct connection to the Data Collection Node, 

showing the flow of network traffic data. 

• Data Collection Node (202): 

o The Data Collection Node aggregates network traffic data from the 

monitoring component and prepares it for analysis by the anomaly 

detection module. 
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o Solid Line: Represents the direct connection to the Anomaly Detection 

Module, enabling seamless data transfer. 

• Anomaly Detection Module (203): 

o This module analyzes the collected data to identify patterns and detect 

anomalies that may indicate potential threats. It uses advanced machine 

learning algorithms to perform this analysis. 

o Solid Lines: Indicate the connections to the Machine Learning 

Algorithms, showing the distribution of data for processing. 

• Machine Learning Algorithms (204a, 204b, 204c): 

o These algorithms analyze the network traffic data to detect anomalies. 

Each algorithm may focus on different aspects of the data to ensure 

comprehensive anomaly detection. 

o Solid Lines: Represent the connections to the Anomaly Identification 

Output, showing the results of the analysis. 

• Anomaly Identification Output (205): 

o The output of the anomaly detection process, indicating any detected 

anomalies and potential threats. This component consolidates the results 

from the machine learning algorithms. 

o Solid Lines: Show the connections from the Machine Learning 

Algorithms, representing the flow of detected anomaly information. 

30. Figure 3: Threat Prediction Mechanism 
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31. This figure depicts the threat prediction mechanism of the AI-Enhanced Cyber Security 

System, outlining the steps from historical data analysis to threat forecasting and 

preparation of defense mechanisms. 

• Historical Data Repository (301): 

o This repository stores historical data on network activities and past threats. 

It provides the necessary information for predictive analysis and threat 

forecasting. 

o Solid Line: Indicates the direct connection to the Data Analysis Node, 

showing the flow of historical data. 

• Data Analysis Node (302): 

o The Data Analysis Node processes the historical data to identify trends 

and patterns that may indicate future threats. It prepares the data for 

further analysis by the predictive models. 

o Solid Line: Represents the connection to the Predictive Model Module, 

facilitating the transfer of analyzed data. 

• Predictive Model Module (303): 

o This module uses the analyzed data to develop predictive models that 

forecast potential threats. It employs machine learning techniques to 

enhance the accuracy of these predictions. 

o Solid Lines: Indicate the connections to the Machine Learning Models, 

showing the distribution of data for model training and prediction. 

• Machine Learning Models (304a, 304b, 304c): 
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o These models analyze the processed data to predict future threats. Each 

model may focus on different aspects of the data to ensure comprehensive 

threat forecasting. 

o Solid Lines: Represent the connections to the Threat Forecasting Output, 

showing the results of the predictive analysis. 

• Threat Forecasting Output (305): 

o The output of the threat prediction process, providing forecasts of 

potential threats and preparing defense mechanisms in advance. This 

component consolidates the results from the machine learning models. 

o Solid Lines: Show the connections from the Machine Learning Models, 

representing the flow of predicted threat information. 

32. Figure 4: Signature-Based Detection Process 

33. This figure explains the signature-based detection process within the AI-Enhanced Cyber 

Security System, illustrating the comparison of network traffic against known threat 

signatures and subsequent threat identification. 

• Network Traffic Input (401): 

o This component is responsible for receiving network traffic data to be 

analyzed for potential threats. It serves as the initial input point for the 

signature-based detection process. 

o Solid Line: Indicates the direct connection to the Data Preprocessing 

Module, showing the flow of network traffic data. 

• Data Preprocessing Module (402): 
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o The Data Preprocessing Module processes the raw network traffic data to 

prepare it for signature matching. This includes cleaning, normalizing, and 

transforming the data into a suitable format. 

o Solid Line: Represents the connection to the Signature Matching Engine, 

enabling seamless data transfer. 

• Signature Matching Engine (403): 

o This engine compares the preprocessed network traffic data against known 

threat signatures stored in the Threat Signature Database. It identifies 

potential threats based on these comparisons. 

o Solid Lines: Indicate the connections to the Data Preprocessing Module 

and the Threat Identification Output, showing the flow of processed data 

and identified threats. 

• Threat Signature Database (404): 

o The Threat Signature Database contains a collection of known threat 

signatures used for matching and identifying threats. It provides the 

necessary reference for the Signature Matching Engine. 

o Solid Line: Represents the connection to the Signature Matching Engine, 

allowing access to the database for signature comparison. 

• Threat Identification Output (405): 

o The output of the signature-based detection process, indicating any 

identified threats based on the comparison with known signatures. This 

component consolidates the results of the signature matching. 
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o Solid Line: Shows the connection from the Signature Matching Engine, 

representing the flow of identified threat information. 

34. Figure 5: Automated Response Mechanisms 

35. This figure illustrates the automated response mechanisms of the AI-Enhanced Cyber 

Security System, including immediate threat mitigation and adaptive defense strategies 

triggered upon threat detection. 

• Threat Detection Input (501): 

o This component receives threat detection signals from various sources 

within the system. It serves as the initial input point for triggering the 

automated response mechanisms. 

o Solid Line: Indicates the direct connection to the Immediate Response 

Trigger, showing the flow of detected threat information. 

• Immediate Response Trigger (502): 

o The Immediate Response Trigger activates response protocols 

immediately upon detecting a threat. It ensures rapid reaction to mitigate 

threats in real-time. 

o Solid Line: Represents the connection to the Response Execution Module, 

enabling seamless transition to response execution. 

• Response Execution Module (503): 

o This module carries out the pre-defined response actions to mitigate the 

detected threat. It coordinates with other system components to neutralize 

the threat effectively. 
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o Solid Lines: Indicate the connections to the Immediate Response Trigger 

and the Mitigation Output, showing the flow of response actions. 

• Adaptive Defense Strategy Selector (504): 

o The Adaptive Defense Strategy Selector dynamically adjusts the response 

strategies based on the nature and severity of the detected threat. It ensures 

the most effective defense mechanism is employed. 

o Solid Line with Bi-directional Arrow: Represents continuous feedback 

and adaptability, allowing the system to refine its response strategies in 

real-time. 

• Mitigation Output (505): 

o The output of the automated response process, indicating the results of the 

mitigation actions. This component consolidates the response outcomes 

and ensures the threat is neutralized. 

o Solid Line: Shows the connection from the Response Execution Module, 

representing the flow of mitigation information. 

36. Figure 6: User Interface Components 

37. This figure illustrates the user interface components of the AI-Enhanced Cyber Security 

System, showcasing the system performance monitoring, real-time threat alerts, and 

configuration of response protocols. 

• System Performance Monitor (601): 

o This component monitors the overall performance of the cyber security 

system, providing real-time data on system health, efficiency, and 

operational metrics. 
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o Solid Line: Indicates the direct connection to the Real-Time Threat 

Alerts, showing the flow of performance data. 

• Real-Time Threat Alerts (602): 

o This component provides immediate alerts to security professionals upon 

detecting potential threats. It ensures timely awareness and response to 

emerging cyber threats. 

o Solid Line: Represents the connection to the Configuration Interface, 

enabling seamless transition to configuration and response setup. 

• Configuration Interface (603): 

o The Configuration Interface allows users to configure response protocols, 

customize system settings, and manage security policies. It provides a 

user-friendly platform for system management. 

o Solid Lines: Indicate the connections to the Real-Time Threat Alerts and 

the User Interaction Output, showing the flow of configuration data and 

user interactions. 

• Customizable Dashboards (604): 

o These dashboards provide customizable views of key metrics and threat 

intelligence, allowing security professionals to monitor specific areas of 

interest and make informed decisions. 

o Solid Line with Bi-directional Arrow: Represents continuous feedback 

and adaptability, allowing users to customize and update dashboard views 

based on real-time data. 

• User Interaction Output (605): 
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o The output of the user interface components, indicating the results of user 

interactions, configurations, and system adjustments. This component 

consolidates user inputs and system responses. 

o Solid Line: Shows the connection from the Configuration Interface, 

representing the flow of user interaction information. 

38. Figure 7: Integration with Existing Infrastructure 

39. This figure demonstrates the integration of the AI-Enhanced Cyber Security System with 

existing cyber security tools and infrastructure, ensuring seamless compatibility and 

implementation. 

• Existing Cyber Security Tools (701a, 701b, 701c): 

o These tools represent the current cyber security solutions in place within 

an organization. They provide various functionalities for threat detection, 

prevention, and response. 

o Solid Lines: Indicate the direct connections to the Integration Module, 

showing the flow of data from existing tools. 

• Integration Module (702): 

o The Integration Module acts as a bridge between the existing cyber 

security tools and the AI-Enhanced Cyber Security System. It ensures 

seamless data transfer and compatibility. 

o Solid Line: Represents the connection to the Data Aggregator, facilitating 

the aggregation of data from multiple sources. 

• Data Aggregator (703): 
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o The Data Aggregator consolidates data from the Integration Module and 

prepares it for analysis by the Central AI Unit. It ensures that all relevant 

data is collected and processed. 

o Solid Line: Indicates the connection to the Central AI Unit, enabling 

seamless data transfer. 

• Central AI Unit (704): 

o The Central AI Unit processes the aggregated data to detect and respond to 

threats in real-time. It uses advanced machine learning algorithms to 

analyze the data and identify potential threats. 

o Solid Line: Represents the connection to the Integration Output, showing 

the flow of processed data and threat information. 

• Integration Output (705): 

o The output of the integration process, indicating the results of the data 

analysis and threat detection. This component consolidates the outcomes 

of the integration and ensures seamless communication with existing tools. 

o Solid Line: Shows the connection from the Central AI Unit, representing 

the flow of integrated data and threat information. 

40. Figure 8: Security and Compliance Features 

41. This figure details the security and compliance features of the AI-Enhanced Cyber 

Security System, highlighting the encryption and access controls to protect sensitive data 

and ensure compliance with industry standards and regulations. 

• Data Encryption Module (801): 
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o This module is responsible for encrypting sensitive data to ensure its 

confidentiality and integrity. It uses advanced encryption algorithms to 

protect data from unauthorized access. 

o Solid Line: Indicates the direct connection to the Access Control System, 

showing the flow of encrypted data. 

• Access Control System (802): 

o The Access Control System manages user access to the system, ensuring 

that only authorized personnel can access sensitive data and system 

functionalities. 

o Solid Line: Represents the connection to the Compliance Checker, 

enabling seamless transfer of access control data. 

• Compliance Checker (803): 

o This component ensures that the system complies with industry standards 

and regulations for cyber security. It checks the system's operations and 

data handling processes against established compliance requirements. 

o Solid Lines: Indicate the connections to the Access Control System and 

the Central AI Unit, showing the flow of compliance data and integration 

with other system components. 

• Central AI Unit (804): 

o The Central AI Unit processes compliance data and integrates it with other 

system operations to ensure overall security and compliance. It uses AI 

algorithms to analyze compliance metrics and make necessary 

adjustments. 
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o Solid Line: Represents the connection to the Compliance Checker, 

facilitating seamless communication and data exchange. 

• Security and Compliance Output (805): 

o The output of the security and compliance process, indicating the results 

of the encryption, access control, and compliance checks. This component 

consolidates the outcomes and ensures that the system adheres to security 

standards. 

o Solid Line: Shows the connection from the Compliance Checker, 

representing the flow of security and compliance information. 

42. Detailed Description of the Invention 

43. Clear and Complete Explanation 

44. The AI-Enhanced Cyber Security System for Real-Time Threat Detection and Response 

is designed to provide comprehensive protection against cyber threats by leveraging 

advanced artificial intelligence (AI) and machine learning (ML) algorithms. The system 

is architected to detect, predict, and respond to cyber threats in real-time, ensuring robust 

and proactive defense mechanisms. The following sections detail the components and 

functionalities of the system, explaining each element and their interactions to enable 

someone skilled in the relevant field to replicate and use the invention. 

45. System Architecture 

46. Central AI Unit: 

• Description: The central AI unit is the core component responsible for processing 

data and orchestrating the overall functionality of the system. It integrates inputs 
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from various sensors, databases, and modules, analyzing the data using advanced 

machine learning algorithms. 

• Components: 

o Processor: A high-performance computing unit to handle large-scale data 

processing, such as GPUs or specialized AI processors. 

o Memory: Storage for temporary and long-term data processing needs, 

including high-speed RAM and SSD storage. 

o AI Algorithms: Implemented using frameworks such as TensorFlow, 

PyTorch, or Scikit-learn to perform anomaly detection, threat prediction, 

and response coordination. These algorithms include supervised learning, 

unsupervised learning, and reinforcement learning models. 

• Functionality: 

o The central AI unit continuously collects and processes data from network 

traffic sensors. 

o It applies machine learning algorithms to identify anomalies and predict 

potential threats based on historical data. 

o The unit coordinates with the automated response module to initiate threat 

mitigation actions. 

47. Network Traffic Sensors: 

• Description: These sensors are deployed across the network to monitor traffic 

and collect data for analysis. They detect anomalies and potential threats by 

continuously observing network activities. 

• Components: 
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o Sensors: Hardware or software-based sensors capable of capturing 

network packets, such as Intrusion Detection Systems (IDS) or network 

probes. 

o Data Collector: Aggregates data from multiple sensors for processing by 

the central AI unit, often implemented as a distributed data collection 

network. 

• Functionality: 

o Sensors capture real-time network traffic and send data to the data 

collector. 

o The data collector aggregates this data and forwards it to the central AI 

unit for analysis. 

48. Threat Signature Database: 

• Description: A repository of known threat signatures used for signature-based 

detection. It is continuously updated with new threat signatures to enhance 

detection capabilities. 

• Components: 

o Database: A structured storage system, such as SQL or NoSQL databases, 

designed for high availability and fast access. 

o Updater: Mechanism to automatically update the database with new threat 

signatures from trusted sources, utilizing APIs or manual updates. 

• Functionality: 
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o The database stores signatures of known threats, such as malware hashes, 

IP addresses of known malicious actors, and patterns of known attack 

vectors. 

o The updater ensures the database remains current by integrating new threat 

information from various cybersecurity sources. 

49. Automated Response Module: 

• Description: This module is responsible for initiating immediate threat mitigation 

actions upon detecting a threat. It dynamically adjusts defense strategies based on 

the nature and severity of the threat. 

• Components: 

o Response Engine: Executes predefined response protocols, such as 

blocking IP addresses, quarantining affected systems, or alerting security 

personnel. 

o Adaptive Mechanism: Adjusts responses based on real-time threat 

analysis, utilizing machine learning models to learn from past incidents 

and improve future responses. 

• Functionality: 

o Upon threat detection, the response engine executes immediate mitigation 

actions to neutralize the threat. 

o The adaptive mechanism refines these actions based on feedback and 

evolving threat landscapes. 

50. User Interface: 
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• Description: Provides a platform for security professionals to interact with the 

system, monitor performance, view real-time alerts, and configure response 

protocols. 

• Components: 

o Dashboard: Customizable interface displaying key metrics and alerts, 

implemented using web-based frameworks for accessibility. 

o Configuration Panel: Allows users to set and adjust system parameters and 

response protocols, offering intuitive controls and detailed settings. 

• Functionality: 

o The dashboard provides real-time visibility into the system’s operations 

and security status. 

o The configuration panel enables users to customize response protocols and 

system settings to suit their organizational needs. 

51. Best Mode 

52. The best mode of carrying out the invention involves deploying the central AI unit on a 

high-performance server with dedicated network traffic sensors placed at critical points in 

the network. The threat signature database should be regularly updated with the latest 

threat signatures from reputable sources. The automated response module should be 

configured with a comprehensive set of response protocols, and the user interface should 

be designed to provide real-time visibility and control over the system. 

53. Embodiments 

54. Basic Embodiment: 
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• Description: The basic setup includes the central AI unit, a set of network traffic 

sensors, a threat signature database, and a user interface. This configuration 

provides essential real-time threat detection and response capabilities. 

• Implementation Example: 

o Deploy network traffic sensors at key network ingress and egress points. 

o Configure the central AI unit with basic anomaly detection algorithms and 

signature-based detection. 

o Use a local database for storing threat signatures and basic user interface 

for monitoring and alerts. 

55. Advanced Embodiment: 

• Description: In addition to the basic components, the advanced embodiment 

integrates additional features such as predictive threat analysis, advanced machine 

learning models, and integration with existing cyber security tools. 

• Implementation Example: 

o Incorporate predictive models using historical data to forecast potential 

threats. 

o Implement advanced machine learning models, including deep learning 

networks, for enhanced anomaly detection. 

o Integrate the system with existing Security Information and Event 

Management (SIEM) tools for a comprehensive security solution. 

56. Cloud-Based Embodiment: 
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• Description: The system can be deployed in a cloud environment to leverage 

scalable resources and facilitate integration with cloud-based security services. 

This configuration enhances the system’s flexibility and scalability. 

• Implementation Example: 

o Use cloud-based network traffic sensors to monitor cloud infrastructure. 

o Deploy the central AI unit on a cloud platform, such as AWS, Azure, or 

Google Cloud, for scalable processing power. 

o Integrate with cloud-based threat intelligence services for continuous 

updates to the threat signature database. 

57. Terminology and Definitions 

• AI (Artificial Intelligence): A branch of computer science focused on creating 

systems capable of performing tasks that typically require human intelligence. 

• ML (Machine Learning): A subset of AI that involves training algorithms on 

data to enable them to make predictions or decisions without explicit 

programming. 

• Threat Signature: A unique pattern or indicator used to identify a known cyber 

threat. 

58. Function and Operation 

59. Anomaly Detection: 

• Function: Identifies unusual patterns in network traffic that may indicate a 

potential threat. 

• Operation: Network traffic sensors capture data, which is analyzed by the central 

AI unit using machine learning algorithms to detect anomalies. The algorithms 
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compare real-time data against baseline patterns to identify deviations that suggest 

malicious activity. 

60. Threat Prediction: 

• Function: Forecasts potential threats based on historical data and patterns. 

• Operation: The central AI unit analyzes historical data stored in the threat 

signature database to predict future threats. It uses predictive modeling 

techniques, such as time-series analysis and regression models, to forecast trends 

and prepare defense mechanisms in advance. 

61. Automated Response: 

• Function: Initiates immediate actions to mitigate detected threats. 

• Operation: The automated response module executes predefined protocols, such 

as isolating affected systems, blocking malicious IP addresses, or adjusting 

firewall rules. The adaptive mechanism continuously learns from past incidents to 

improve the effectiveness of responses. 

62. Advantages and Improvements 

• Real-Time Detection and Response: 

o The system provides immediate threat detection and response, minimizing 

the window of vulnerability and potential damage. This is achieved 

through continuous monitoring and rapid execution of mitigation actions. 

• Advanced Analytics: 

o Utilizes sophisticated machine learning algorithms to enhance the 

accuracy and effectiveness of threat detection and prediction. This 
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includes anomaly detection, threat prediction, and automated response, 

offering a more proactive and comprehensive approach to cyber security. 

• User-Friendly Interface: 

o Offers a customizable and intuitive interface for security professionals, 

enabling efficient monitoring and management. The interface provides 

real-time visibility, detailed alerts, and easy configuration of system 

settings. 

63. Alternative Configurations 

64. Decentralized Configuration: 

• Description: Instead of a central AI unit, multiple decentralized units can be 

deployed to enhance redundancy and resilience. Each unit can operate 

independently or collaboratively. 

• Implementation Example: 

o Deploy decentralized AI units across different network segments, ensuring 

localized processing and threat detection. 

o Each unit can share information with others to provide a cohesive security 

strategy. 

65. Integration with External Threat Intelligence: 

• Description: The system can be configured to integrate with external threat 

intelligence sources, providing additional data for more comprehensive threat 

analysis. 

• Implementation Example: 
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o Integrate APIs from external threat intelligence services to continuously 

update the threat signature database. 

o Use external threat data to enhance predictive models and improve overall 

threat detection accuracy. 

66. Detailed Examples 

67. Example 1: Real-Time Threat Detection 

• Scenario: A network traffic sensor detects unusual traffic patterns indicative of a 

Distributed Denial of Service (DDoS) attack. 

• Process: 

o The sensor captures real-time data and sends it to the central AI unit. 

o The AI unit analyzes the data using anomaly detection algorithms and 

identifies the DDoS attack. 

o The automated response module triggers immediate actions, such as 

blocking malicious IP addresses and alerting security personnel. 

• Outcome: 

o The DDoS attack is neutralized in real-time, minimizing potential damage 

and service disruption. 

68. Example 2: Predictive Threat Analysis 

• Scenario: Using historical data, the central AI unit predicts an upcoming phishing 

attack trend. 

• Process: 

o The AI unit analyzes historical data patterns and identifies an increasing 

trend in phishing attempts. 
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o Predictive models forecast a likely surge in phishing emails targeting the 

organization. 

o The automated response module preemptively strengthens email filters 

and initiates user training programs to mitigate the predicted threat. 

• Outcome: 

o The organization is better prepared for the predicted phishing attack, 

reducing the risk of successful phishing attempts. 

69. Example 3: Integration with Existing Tools 

• Scenario: The system is integrated with an existing Security Information and 

Event Management (SIEM) tool. 

• Process: 

o The central AI unit receives data from the SIEM, enhancing its threat 

detection capabilities. 

o The AI unit analyzes the combined data from network traffic sensors and 

the SIEM, providing a more comprehensive security overview. 

o Detected threats are immediately acted upon by the automated response 

module, which coordinates with the SIEM for seamless incident 

management. 

• Outcome: 

o The integration provides a unified view of security events, enhancing 

threat detection and response efficiency. 

70. Example 4: Cloud-Based Deployment 
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• Scenario: The system is deployed in a cloud environment to protect a company’s 

cloud infrastructure. 

• Process: 

o Cloud-based network traffic sensors monitor the cloud infrastructure’s 

ingress and egress points. 

o The central AI unit, deployed on a cloud platform, processes the data to 

detect and predict threats. 

o The automated response module executes mitigation actions, such as 

adjusting cloud security settings or isolating affected virtual machines. 

• Outcome: 

o The cloud-based deployment ensures scalable and flexible protection, 

adapting to the dynamic nature of cloud environments. 

71. Example 5: User Interface Configuration 

• Scenario: Security professionals use the system’s user interface to monitor and 

manage the cyber security system. 

• Process: 

o The customizable dashboard provides real-time visibility into system 

performance and security alerts. 

o Security professionals configure response protocols and system settings 

through the configuration panel. 

o The user interface provides detailed reports and analytics, aiding in 

decision-making and incident management. 

• Outcome: 
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o The user-friendly interface enhances the efficiency and effectiveness of 

the security team, improving overall cyber security management. 

72. Advantages and Improvements 

73. Real-Time Detection and Response: 

• Advantage: Provides immediate detection and response to cyber threats, 

minimizing the window of vulnerability and potential damage. 

• Improvement: Combines real-time monitoring with advanced analytics and 

automated response to ensure a proactive and comprehensive defense mechanism. 

74. Advanced Analytics: 

• Advantage: Utilizes sophisticated machine learning algorithms for enhanced 

accuracy and effectiveness in threat detection and prediction. 

• Improvement: Incorporates anomaly detection, threat prediction, and adaptive 

response, offering a more robust and proactive approach to cyber security. 

75. User-Friendly Interface: 

• Advantage: Offers a customizable and intuitive interface for efficient monitoring 

and management by security professionals. 

• Improvement: Provides real-time visibility, detailed alerts, and easy 

configuration of system settings, enhancing user experience and operational 

efficiency. 

76. Scalability and Flexibility: 

• Advantage: Supports deployment in both on-premises and cloud environments, 

ensuring scalability and flexibility. 
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• Improvement: Adapts to different network architectures and integrates 

seamlessly with existing cyber security tools and infrastructure. 

77. Proactive Defense Mechanism: 

• Advantage: Predicts potential threats and prepares defense mechanisms in 

advance, reducing the risk of successful attacks. 

• Improvement: Uses predictive modeling and historical data analysis to forecast 

future threats and enhance overall security posture. 

78. Alternative Configurations 

79. Decentralized Configuration: 

• Description: Multiple decentralized AI units can be deployed to enhance 

redundancy and resilience, operating independently or collaboratively. 

• Implementation Example: 

o Deploy decentralized AI units across different network segments for 

localized processing and threat detection. 

o Share information among units to provide a cohesive and robust security 

strategy. 

80. Integration with External Threat Intelligence: 

• Description: The system can integrate with external threat intelligence sources, 

providing additional data for comprehensive threat analysis. 

• Implementation Example: 

o Integrate APIs from external threat intelligence services to continuously 

update the threat signature database. 
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o Use external threat data to enhance predictive models and improve overall 

threat detection accuracy. 

81. Modular Architecture: 

• Description: The system can be designed with a modular architecture, allowing 

components to be added or replaced as needed. 

• Implementation Example: 

o Implement a modular design where each component, such as the network 

traffic sensors, central AI unit, and automated response module, can be 

independently upgraded or replaced. 

o Enable easy integration of new technologies and features without 

overhauling the entire system. 

82. Detailed Examples 

83. Example 6: AI-Driven Incident Response 

• Scenario: The system detects a ransomware attack attempting to encrypt files on 

the network. 

• Process: 

o Network traffic sensors capture suspicious activity and alert the central AI 

unit. 

o The AI unit analyzes the data and identifies the ransomware attack using 

signature-based detection and anomaly detection algorithms. 

o The automated response module initiates a multi-step response: isolating 

the affected systems, blocking malicious IP addresses, and alerting IT 

staff. 
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• Outcome: 

o The ransomware attack is contained and neutralized quickly, preventing 

significant data loss and system downtime. 

84. Example 7: Multi-Layered Security Approach 

• Scenario: The system is deployed in a multi-layered security architecture, 

protecting both the perimeter and internal network. 

• Process: 

o Network traffic sensors are placed at the network perimeter and within the 

internal network segments. 

o The central AI unit processes data from both perimeter and internal 

sensors, providing comprehensive visibility and threat detection. 

o The automated response module coordinates responses across different 

layers, ensuring threats are mitigated at both the perimeter and within the 

network. 

• Outcome: 

o The multi-layered security approach provides enhanced protection against 

sophisticated threats, reducing the risk of successful breaches. 

85. Example 8: Collaborative Threat Intelligence Sharing 

• Scenario: The system is part of a larger collaborative network of organizations 

sharing threat intelligence data. 

• Process: 

o The central AI unit integrates with a threat intelligence sharing platform, 

receiving and contributing threat data. 
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o Predictive models are enhanced with shared threat intelligence, improving 

the accuracy of threat predictions. 

o The automated response module leverages shared intelligence to adjust 

defense strategies and prepare for emerging threats. 

• Outcome: 

o Collaborative threat intelligence sharing enhances the system’s ability to 

detect and respond to new and evolving threats, providing stronger 

defense mechanisms. 

86. This enhanced detailed description should provide a thorough understanding of the AI-

Enhanced Cyber Security System for Real-Time Threat Detection and Response, 

enabling someone skilled in the relevant field to replicate and utilize the patent 

effectively.  
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Claims 

1. An AI-enhanced cyber security system for real-time threat detection and automated 

response comprising: 

A central AI unit for real-time data analysis and threat detection; 

Multiple sensors for monitoring network traffic and identifying anomalies; 

A database of known threat signatures for signature-based detection; 

An automated response module for immediate threat mitigation and adaptive 

defense strategies. 

2. The system of claim 1, wherein the AI algorithms include anomaly detection, threat 

prediction, and signature-based detection. 

3. The system of claim 1, wherein the automated response mechanisms include immediate 

threat mitigation and adaptive defense strategies. 

4. The system of claim 1, wherein the user interface allows monitoring of system 

performance, real-time threat alerts, and configuration of response protocols. 

5. The system of claim 1, wherein the system is designed to integrate with existing cyber 

security tools and infrastructure. 

6. The system of claim 1, wherein the security features include encryption and access 

controls to protect sensitive data. 

7. The system of claim 1, wherein the AI-driven processing unit includes neural network-

based intrusion detection systems for enhanced accuracy. 

8. The system of claim 1, wherein the adaptive defense strategies include machine learning-

driven anomaly detection and response. 
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9. The system of claim 1, wherein the system supports integration with cloud-based security 

services for extended threat intelligence. 

10. The system of claim 1, wherein the user interface includes predictive analytics for 

forecasting potential threats and planning proactive defense measures. 
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Abstract 

1. An AI-enhanced cyber security system designed for real-time threat detection and 

automated response. The system leverages advanced machine learning algorithms to 

analyze network traffic, identify anomalies, and predict potential threats. It integrates 

automated response mechanisms to mitigate threats immediately upon detection. Features 

include real-time monitoring, advanced analytics, automated responses, and seamless 

integration with existing infrastructure. This innovative solution aims to provide 

comprehensive protection against a wide range of cyber threats by combining real-time 

monitoring, advanced analytics, and automated responses. 
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