CYBER THREAT RESILIENCE IN LOGISTICS CHAINS A
SYSTEMATIC REVIEW AND CONCEPTUAL DETECTION

FRAMEWORKS
ABSTRACT

The integration of digital technologies into logistics and supply chain operations has significantly
enhanced efficiency, visibility, and automation. However, it has also increased the vulnerability
of logistics chains to cyber threats such as ransomware, data breaches, and operational
disruptions. This study presents a systematic review and conceptual framework for developing
cyber threat resilience in logistics chains through the use of Artificial Intelligence (Al) and
Machine Learning (ML)-driven detection models. Drawing insights from 61 studies conducted
between 2015 and 2024, the paper highlights advancements in blockchain-based access control,
intelligent anomaly detection, and predictive threat analytics. The proposed Al-based detection
model enhances the Confidentiality, Integrity, and Availability (CIA) triad, providing a self-
learning, adaptive defense mechanism capable of identifying and mitigating potential risks
before escalation. The results indicate that this approach improves early threat detection accuracy
by 96.4% while reducing false positives by 18%, establishing a strong foundation for sustainable

cybersecurity in logistics ecosystems.
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EXISTING SYSTEM

Current cybersecurity mechanisms used in logistics and supply chain management are primarily
signature-based and rule-dependent. These traditional systems rely on pre-identified patterns to
detect malicious activities, making them ineffective against zero-day exploits and advanced
persistent threats (APTs). Most existing frameworks operate independently across silos—
focusing on either IT or operational technology (OT)—which limits their ability to detect cross-
domain intrusions.

Additionally, the fragmented nature of logistics systems, involving multiple stakeholders, leads

to inconsistent implementation of security policies and delayed incident response. Static firewalls



and manual threat analysis dominate the landscape, which significantly increases detection
latency. In highly dynamic logistics environments, where millions of data packets are exchanged
per second, such latency can lead to catastrophic delays and loss of trust among trading partners.
Another major limitation of the existing system is the absence of intelligent data correlation.
Threat indicators spread across 10T devices, GPS trackers, ERP systems, and cloud databases
often remain unlinked, preventing holistic detection. Moreover, these systems depend on human
expertise for event analysis and mitigation, which not only increases cost but also reduces
scalability.

Disadvantages of Existing System

1. Lack of Predictive Analysis: Existing frameworks can only detect known threats post-
incident, failing to anticipate evolving cyber risks.

2. Fragmented Security Infrastructure: Separate IT and OT systems limit visibility and
correlation, leading to incomplete threat detection.

3. High Human Dependency: Manual monitoring and incident handling cause slow response
times and inconsistent threat mitigation.

PROPOSED SYSTEM

The Al-Driven Cyber Threat Resilience Framework introduces a multi-layered, self-learning
architecture that combines machine learning, blockchain-based authorization, and context-aware
risk assessment to ensure robust cybersecurity across logistics chains.

The framework consists of four core layers:

e Data Collection and Preprocessing Layer: Gathers real-time data from 10T sensors, RFID
systems, network devices, and logistics databases. Feature extraction techniques identify
potential indicators of compromise (10Cs).

e Al-Powered Detection Engine: Utilizes a hybrid ML pipeline comprising Random Forest,
Support Vector Machines (SVM), and Deep Neural Networks (DNN) to classify threats
and detect anomalies dynamically.

e Blockchain Authorization Layer: Integrates the Clark—Wilson integrity model within a
blockchain ledger to manage authentication, ensuring tamper-proof access control and

data traceability.



e Automated Response and Recovery Module: Applies reinforcement learning algorithms
to autonomously initiate countermeasures such as node isolation, transaction rollback, or
access revocation.

By merging blockchain’s transparency with AI’s predictive intelligence, the proposed system
achieves proactive detection and rapid recovery. The system dynamically retrains its models
using new attack data, ensuring long-term adaptability. Experimental validation showed 96.4%
detection accuracy and a reduction in false positives by 18% compared to static systems.
Advantages of Proposed System

1. Proactive Threat Prediction: Identifies potential attacks before they compromise logistics
systems.

2. Integrated and Transparent Architecture: Combines Al analytics with blockchain
immutability for unified threat visibility.

3. Autonomous and Scalable Operation: Reduces reliance on human intervention while
enabling scalable, cross-network defense mechanisms.

SYSTEM REQUIREMENTS
> H/W System Configuration:-

> Processor - Pentium -IV

> RAM -4 GB (min)

> Hard Disk - 20GB

> Key Board - Standard Windows Keyboard
> Mouse - Two or Three Button Mouse
> Monitor - SVGA

SOFTWARE REQUIREMENTS:

% Operating system : Windows 7 Ultimate.
% Coding Language . Python.

s Front-End . Python.

% Back-End : Django-ORM

% Designing : Html, css, javascript.

+ Data Base : MySQL (WAMP Server).



