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Abstract:

This research focuses on Al-powered vehicle tracking, which improves real-time monitoring, predictive maintenance,
and security. Al can analyze driving patterns, detect unauthorized access, predict vehicle issues, and suggest better
routes. With the help of IoT sensors, the system also tracks fuel levels, engine health, and driver behavior, reducing
unexpected breakdowns. Cloud-based storage and 5G connectivity ensure faster data transfer and remote access to

vehicle information.

The use of Artificial Intelligence (Al) in vehicle tracking has greatly improved how vehicles are monitored and
managed. By combining GPS (Global Positioning System), GSM (Global System for Mobile Communications), loT
(Internet of Things), and cloud computing, Al helps create smarter, more efficient tracking systems. Traditional vehicle
tracking depends on GPS for location detection and GSM for sending data, but these methods have limitations such as

inaccurate tracking, security risks, and inefficient route planning.

However, challenges such as data privacy issues, cybersecurity risks, and high implementation costs need to be solved
for better adoption. This study highlights how Al, GPS, and GSM can work together to make vehicle tracking smarter,

safer, and more reliable, leading to better transportation and fleet management
Keywords:
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Introduction:

The rapid advancement of artificial intelligence (Al) has revolutionized various industries, including vehicle tracking
and fleet management. Traditional vehicle tracking systems primarily rely on Global Positioning System (GPS) and
Global System for Mobile Communications (GSM) technologies to monitor real-time location and movement. However
these conventional methods have limitations, such as dependency on network connectivity, lack of intelligent decision-
making, and inefficient data processing. To address these challenges, this research explores the integration of Al-driven
solutions with GPS and GSM to enhance vehicle tracking systems.Al-driven vehicle tracking systems leverage machine
learning algorithms, data analytics, and automation to provide smarter, more efficient tracking. By incorporating Al, the
system can predict vehicle movements, detect anomalies, and enhance security through intelligent alerts. The
combination of GPS, GSM, and Al enables seamless real-time tracking, improves route optimization, and enhances

safety measures. Additionally, Al can process vast amounts of location data, identify patterns, and generate predictive
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insights, making vehicle tracking systems more reliable and efficient.This paper also examines the role of Al in
enhancing vehicle security by integrating features such as automated theft detection, accident prediction, and emergency
response mechanisms. By utilizing Al-driven analytics, authorities and fleet managers can optimize vehicle operations,
reduce fuel consumption, and improve overall transportation efficiency. The proposed system aims to minimize
operational costs, reduce human intervention, and enhance user experience by delivering accurate and intelligent
tracking solutions.Furthermore, the research highlights the challenges associated with implementing Al- driven vehicle
tracking, including data privacy concerns, computational complexity, and system integration issues. However, with
continuous advancements in Al and communication technologies, these challenges can be effectively addressed.The
findings of this study contribute to the development of next-generation vehicle tracking systems that not only enhance
security and monitoring but also enable predictive decision-making for improved transportation efficiency. This
research paves the way for future innovations in Al-powered tracking technologies, ultimately transforming the way

vehicles are monitored and managed in real time
Motivation:

The increasing demand for efficient and intelligent vehicle tracking systems has led to significant advancements in GPS
and GSM-based monitoring. Traditional vehicle tracking systems rely heavily on GPS for location tracking and GSM
for communication, but they often fall short in terms of accuracy, real-time responsiveness, and security. With the rise in
vehicle thefts, transportation inefficiencies, and the need for smarter fleet management, there is an urgent necessity for
an advanced system that not only tracks vehicles but also predicts movements, enhances security, and optimizes
routes.Artificial Intelligence (Al) has the potential to revolutionize vehicle tracking by integrating machine learning
algorithms, predictive analytics, and automation. Al- driven tracking systems can process large volumes of data in real-
time, identify unusual patterns, and generate alerts in case of anomalies such as route deviations or unauthorized access.
This capability significantly enhances security and operational efficiency, making Al a crucial component in modern
vehicle tracking solutions. Moreover, industries such as logistics, public transportation, and emergency response
services require precise and intelligent tracking mechanisms to improve service delivery and reduce operational costs.
Al-powered tracking can help fleet managers optimize routes, reduce fuel consumption, and enhance overall
transportation efficiency. Additionally, the ability to predict vehicle breakdowns and accidents using Al-driven analytics
ensures proactive maintenance, thereby minimizing downtime and improving safety.As smart cities and loT-based
infrastructures continue to evolve, the integration of Al with GPS and GSM will play a vital role in shaping the future of
intelligent transportation. This research is motivated by the need to develop a more robust, efficient, and secure vehicle
tracking system that leverages Al to provide real time insights, automated decision-making, and enhanced safety
features. By addressing the limitations of traditional tracking systems, this study aims to contribute to the development

of next-generation smart tracking solutions that can revolutionize the transportation and logistics industries.
Present Technology in AI-Driven Vehicle Tracking:

Al-driven vehicle tracking systems have significantly improved with advancements in GPS, GSM, IoT, and machine
learning. Traditional tracking relied on GPS for location detection and GSM for data transmission, but these systems
faced challenges such as dependency on network coverage, real-time data delays, and limited analytical capabilities. The

integration of Al has revolutionized vehicle tracking by enabling predictive analytics, anomaly detection, and route
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optimization. Machine learning algorithms analyze vehicle movement patterns, detect unusual activities, and generate
automated alerts for theft prevention and accident detection. IoT-enabled sensors further enhance tracking by
monitoring fuel consumption, engine health, and driver behavior, ensuring proactive maintenance and operational
efficiency. Cloud computing facilitates seamless data storage and remote access, making vehicle monitoring more
reliable and scalable. The introduction of 5G technology has enhanced real-time data transmission, reducing latency and
improving tracking accuracy. Additionally, Vehicle-to-Everything (V2X) communication allows vehicles to interact
with each other and infrastructure, improving road safety and traffic management. Al-powered tracking also plays a
vital role in autonomous vehicle navigation, assisting in obstacle detection and intelligent decision-making. Despite
these advancements, challenges such as data privacy concerns, high implementation costs, and system integration
complexities persist. However, continuous innovations in Al and smart technologies are expected to make vehicle

tracking systems more intelligent, secure, and efficient, paving the way for smarter and safer transportation solutions.
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Objectives

The primary objective of this research is to explore and enhance Al-driven vehicle tracking systems by integrating GPS
(Global Positioning System), GSM (Global System for Mobile Communications), and smart technologies such as IoT,
cloud computing, machine learning, and 5G connectivity. The study aims to develop a more accurate, secure, and
intelligent tracking system that overcomes the limitations of traditional GPS-GSM-based tracking. The specific
objectives of this research are as follows:This research aims to improve vehicle tracking accuracy and reliability by
using Al to correct GPS errors, reduce network disruptions, and ensure real-time location updates. Traditional tracking
systems often struggle with signal loss and inaccurate positioning, but Al can predict and adjust vehicle locations,
making tracking more precise even in low-connectivity areas. Additionally, the system will enhance security by
detecting unauthorized vehicle access, suspicious movements, and theft attempts, sending instant alerts and allowing
remote vehicle locking to prevent losses.To reduce vehicle breakdowns and repair costs, Al-powered predictive
maintenance will continuously monitor engine health, fuel levels, tire pressure, and other critical parts using IoT
sensors. This will help identify potential failures before they happen, ensuring timely servicing and reducing unexpected
breakdowns. Al will also improve route planning by analyzing real-time traffic, weather conditions, and roadblocks,
helping drivers and fleet managers choose the best possible route for fuel efficiency, reduced travel time, and lower
congestion.The system will integrate 5G and cloud computing to provide fast data transfer, real- time monitoring, and
remote access to vehicle tracking details. Al will also be used to detect unsafe driving behaviors like harsh braking, over
speeding, and sudden lane changes, sending alerts to drivers, fleet managers, or emergency services in case of accidents.
With V2X (Vehicle-to Everything) communication, vehicles will be able to exchange data with traffic signals, roads,
and other vehicles, improving road safety and making traffic management smarter.Since Al-powered tracking generates
a large amount of sensitive data, this study will also focus on protecting user privacy through encryption, block chain
security, and strong authentication methods to prevent hacking and data breaches.Lastly, this research aims to develop a
user-friendly tracking system that is easy to use for individuals, logistics companies, and public transport operators. It
will also explore how Al can support self-driving cars, improve smart city transport systems, and make transportation

safer and more efficient in the future.
Literature Survey:

Vehicle tracking technology has undergone a significant transformation from basic GPS-GSM tracking to Al-powered
intelligent tracking systems.. Kotte and Yamanaka (2013) proposed an Advanced Vehicle Tracking System Using GPS
and GSM, which allowed real-time vehicle monitoring via Google Maps. However, their study identified network
coverage limitations, making tracking unreliable in remote locations[1]. Similarly, Khan and Mishra (2012) developed a
GPS-GSM-based tracking system that used SMS for real-time vehicle monitoring. Although this system improved
accessibility, it lacked Al-based automation and predictive capabilities, making it less efficient in modern fleet
management[2]. Vijay, Karthikeyan, and Prabhu (2018) designed a Vehicle Tracking and Accident Warning System
Using GPS and FPGA, which integrated accelerometer sensors to detect abnormal vehicle movements. Their findings
demonstrated that Al algorithms could analyze real-time sensor data to predict accidents, theft attempts, and reckless
driving patterns, significantly enhancing road safety[3]. Verma and Bhatia (2013) developed a GPS GSM-based vehicle

tracking system integrated with IoT sensors, which allowed two way communication between the vehicle and the
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tracking server. However, they noted challenges related to cybersecurity risks and sensor integration complexities[4].
Kalavati et al. (2015) examined RFID and Zigbee-based tracking solutions, which were useful in low GPS signal areas
but were limited by short-range tracking capabilities[5].Rai and Gupta (2021) found that Al-based route optimization
can reduce travel time by up to 30% compared to traditional GPS-based navigation[6]. Additionally. Research by Tan et
al. (2022) indicated that V2X-enabled Al tracking could significantly reduce congestion, improve road safety, and
support autonomous vehicle navigation[7].Security Challenges and Blockchain-Based Tracking Systems Data privacy
and cybersecurity threats remain significant concerns in Al-driven vehicle tracking. Mishra and Patel (2023) proposed
blockchain-based tracking solutions to enhance data security and prevent unauthorized access. Their study demonstrated
that blockchain technology provides a decentralized, tamper-proof system that prevents GPS data manipulation[8].
Furthermore, Singh and Kumar (2021) developed Al-based fraud detection models to identify GPS spoofing, SIM card
cloning, and hacking attempts, improving tracking system reliability and security[9].Gaps in Existing Research and
Future Scope Despite these advancements, research highlights gaps in fully integrating Al, IoT, and V2X into a unified

tracking solution.

Many studies focus on specific aspects of tracking, such as GPS accuracy, Al-based analytics, or IoT sensor integration,
but lack a holistic approach. Future research should explore scalable Al-powered tracking solutions that merge
predictive analytics, blockchain security, loT-based monitoring, and V2X communication into a single, unified
system[10].The literature survey highlights the evolution of vehicle tracking systems, from basic GPS-GSM-based
tracking to advanced Al-driven tracking solutions that integrate machine learning, IoT, cloud computing, and V2X

technologies. intelligent tracking solutions for smart mobility and autonomous vehicle management[11].
Proposed Methodology: Al-Blockchain Hybrid Vehicle Tracking System

1. Data Collection & IoT Integration
o GPS&GSMModules—Providereal-time location tracking.
. IoT Sensors — Capture engine health, speed, fuel consumption, and environmental data.

RFID/Biometric Sensors — Secure vehicle access against unauthorized entry.

2. AlI-Driven Predictive Analytics for Smart Tracking
o Al-Based Route Optimization — Uses Reinforcement Learning (RL) & Graph Neural
Networks (GNN) to predict traffic congestion and suggest optimal routes dynamically.
o Anomaly Detection & Fraud Prevention — Deep Learning models detect GPS spoofing, SIM
cloning, and unauthorized access in real time.
o Predictive Maintenance — Al-driven analysis of engine health, braking patterns, and fuel usage

predicts maintenance needs before breakdowns occur.

3. Blockchain-Based Data Security & Decentralization

o Blockchain-Enabled Vehicle Tracking — Every GPS update & sensor data is stored in a

tamper-proof blockchain ledger, ensuring data authenticity.

© 2025, IJSREM | https://ijsrem.com DOI: 10.55041/IJSREM53523 | Page 5


https://ijsrem.com/

A Y
o !
¢ IJSREM 3| . . o . . .
@w j# International Journal of Scientific Research in Engineering and Management (IJSREM)
W Volume: 09 Issue: 11 | Nov - 2025 SJIF Rating: 8.586 ISSN: 2582-3930

. Smart Contracts for Theft Prevention — Al triggers vehicle immobilization if unauthorized
access is detected, and blockchain logs all security alerts permanently.
o Decentralized Storage — Location data is encrypted and stored on a blockchain network,

preventing data tampering and third-party interference.

Edge Al for Real-Time Processing

o Traditional cloud-based Al introduces latency in data processing. Edge Al enables real-time
decision-making directly on the tracking device, ensuring faster security response and route
optimization.

o Al deployed on Edge Nodes processes route deviations, theft detection, and predictive

maintenance without requiring continuous cloud access.

Hybrid Communication System (5G & LPWAN for Remote Areas)
o 5G for urban tracking — Al-powered tracking in high-speed, low-latency environments.
o LPWAN(Low PowerWideArea Network) for rural tracking — Ensures real time tracking in

remote areas where GSM connectivity is weak.

This methodology is unique because no existing vehicle tracking system fully integrates Al, blockchain, 10T,

and Edge Al for real-time security, fraud prevention, and predictive maintenance. The Al-Blockchain Hybrid

System

ensures tamper-proof data storage, real-time Al-based tracking, and proactive vehicle diagnostics.

Future developments can include integration with smart cities, autonomous vehicle tracking, and Al-driven law

enforcement coordination.

Key Advantages Over Exisiting Systems

Feature Existing Systems ProposedAi-Blockchain System
Data Storage Centralized cloudstorage Blockchain-basedtamper
(hackable) proofstorage
Security Canbemodified/spoofed Cryptographicallysecuredin
blockchain
Al Decision Making Requires cloud processing Edge Al ensures real-time response
Fraud Detection Limited to GPS signal tracking Al+Block chain prevents SIM/GPSs
poofing
Maintenance Alerts Basic sensor data analysis Al-driven predictive diagnostics
Network Dependence GSM-dependent Hybrid(5SG+LPWAN)
for better coverage
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System Architecture Diagram:
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Components Involved:

o GPS&GSMModules—Providereal-time location tracking. IoT Sensors — Capture engine health, fuel
levels, speed, and security alerts.
o Edge AI Processor — Performs real-time Al-based anomaly detection, predictive maintenance, and

route optimization.

o Blockchain Network — Ensures tamper-proof data storage and smart contract execution.

o Cloud Computing — Stores historical data for long-term analytics and fleet management insights.

o 5G/LPWANCommunication — Enables hybrid network access, supporting urban and rural tracking.

o User Interface (Web & Mobile) — Displays real-time tracking, alerts, and reports for vehicle owners,

fleet managers, and authorities.

Flowchart for Al-Blockchain Hybrid Vehicle Tracking

The following flowchart represents how data flows through the system from vehicle tracking to user alerts and

security mechanisms.
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Flowchart Representation:
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The mathematical foundation of Al-driven vehicle tracking integrates GPS-based location

estimation :

Al-powered anomaly detection, predictive maintenance, route optimization, and blockchain security to enhance

tracking accuracy and security. The Haversine formula calculates the distance between two GPS coordinates for

precise real-time location tracking:

d 2R = arcsin (\/siu"' ( Azd)) - cos(y) cos(gs) sin” ( Az)\ ) )
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where d is the distance, R is the Earth's radius, and ¢,\ represent latitude and longitude values. Al-based anomaly

detection employs the Z-score method to identify unauthorized access or GPS spoofing:

- >, yo’

where X is the current sensor data, p is the historical mean, and c\sigma is the standard deviation values exceeding

thresholds indicate anomalies. Predictive maintenance is modeled using a linear regression equation:

Y =B+ 1 X1+ B X+ ... + B X, + €

where Y is the estimated failure time, Xn represents vehicle health parameters, and Pn(beta of n) are Al-learned

coefficients. Al-driven route optimization employs Dijkstra’s algorithm:
D[v] = min (D[u] + w(w,v))

where D[v] is the shortest path to destination v, minimizing fuel consumption and travel time. To ensure tamper-

proof tracking data, blockchain-based SHA-256 cryptographic hashing secures logs.

H = SHA256(d||P.|| Hprev)

where H is the block hash, dt is tracking data, Pt is a timestamp, and Hprev is the previous block’s hash. Lastly, Al-

driven fuel optimization predicts fuel consumption:
F=aD+ BS+~E + ¢

where F represents fuel consumption, D is the distance traveled, S is speed variations, and E is engine parameters.
These models collectively enhance vehicle tracking, efficiency, and security, enabling intelligent Al-powered

monitoring, predictive analytics, and fraud prevention for next-generation smart transportation systems.
Step-by-Step Algorithm
Step 1: System Initialization

e The vehicle tracking system is activated when the engine starts.
e The system collects real-time data from GPS, GSM, and IoT sensors.

e Historical tracking data is retrieved from cloud storage for Al-based analysis.
Step 2: Data Collection & Processing

e  GPS captures the vehicle’s real-time location, including latitude, longitude, speed, and direction.

e GSMtransmits tracking data to cloud servers and mobile applications.
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e [oT sensors collect additional vehicle parameters, such as engine temperature, fuel levels, and security

alerts (unauthorized access detection).
Step 3: AI-Based Anomaly Detection

e Al analyzes real-time GPS and sensor data to detect irregularities.
e The system compares current data with historical driving patterns to identify suspicious activity.

e [fabnormal behavior, unauthorized access, or GPS spoofing is detected:
The system triggers an anomaly alert.

e Notifications are sent to the vehicle owner, fleet manager, or authorities.
e Ifnecessary, the system remotely locks the vehicle to prevent unauthorized use.

e [fno anomaly is detected, the system continues normal tracking.

Step 4: AlI-Powered Predictive Maintenance

e Al continuously monitors engine performance, fuel efficiency, and sensor readings.
e The system predicts potential breakdowns or maintenance requirements based on historical vehicle
health data. If a possible failure is detected: The system sends a preventive maintenance alert to the user.

e Ifno issues are found, the system continues monitoring vehicle performance without interruption
Step 5: AI-Driven Route Optimization

e Al analyzes real-time traffic conditions, road congestion, and environmental factors.
e The system calculates the most efficient route to minimize travel time and fuel consumption.

e I[f heavy traffic or roadblocks are detected, Al suggests alternative routes in real-time.
Step 6: Blockchain Security for Tamper-Proof Tracking

e All tracking data is encrypted and stored on a blockchain ledger to ensure data integrity.
e The blockchain prevents unauthorized modifications to tracking logs, securing vehicle data.
e If an unauthorized GPS modification attempt is detected, the system immediately notifies the user and

authorities.
Step 7: User Dashboard & Alerts

e The web and mobile dashboard displays real-time tracking updates, vehicle health status, and security
alerts.

e Ifthe system detects a theft attempt or critical anomaly:

e The vehicle can be remotely disabled by the owner.

e The system can automatically notify law enforcement for further action.
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e Ifno threats are detected, the system continues normal vehicle monitoring.
Step 8: Continuous Monitoring & System Loop

e The system continuously loops back to Step 2, ensuring 24/7 real-time tracking and monitoring.

e Tracking stops only when the vehicle is turned off or the system is manually disabled.

Key Features of the Proposed Algorithm

Al-Based Fraud Detection — Detects GPS spoofing, unauthorized access, and suspicious movements.
Predictive Maintenance — Al identifies potential vehicle issues before they cause failures.

Al-Optimized Route Planning — Reduces fuel consumption and travel time. Blockchain-Backed Security —
Ensures tamper-proof, immutable vehicle tracking logs.

Remote Vehicle Control — Allows users to disable the vehicle in case of theft or anomalies.

This proposed Al-Blockchain Hybrid Vehicle Tracking Algorithm enhances security, accuracy, and efficiency
by integrating real-time tracking, predictive analytics, fraud detection, and blockchain security. By preventing
GPS spoofing, unauthorized access, and data tampering, this system ensures reliable vehicle monitoring,

efficient fleet management, and secure smart transportation.

Pie Chart:

Old Vehicle Tracking Technology Al-Blockchain Hybrid Vehicle Tracking System
Security Against GPS Spoofing

Security Against GPS Spoofing

Tracking Accuracy

1% Predictive Maintenance Tracking Accuracy

Predictive Maintenance
1%

14%

Route Optimization Response Time for Alerts Route Optimization Response Time for Alerts

Tamper-Proof Data Storage Tamper-Proof Data Storage

Here is a manually drawn pie chart comparing Old Vehicle Tracking Technology vs. Al Blockchain Hybrid
Vehicle Tracking System.
o The left pie chart represents old tracking technology, showing lower efficiency in tracking
accuracy, security, and optimization.
o The right pie chart represents the new Al-Blockchain Hybrid System, which offers higher

security, predictive maintenance, and real-time route optimization.
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Line Chart:

Comparison of Old vs. Al-Blockchain Hybrid Vehicle Tracking System
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Comparison Metrics

Here is a line chart comparing Old Vehicle Tracking Technology vs. Al-Blockchain Hybrid Vehicle Tracking System.

o The red dashed line represents old technology, showing lower efficiency in tracking, security, and
response time.
o The blue solid line represents the new Al-Blockchain Hybrid System, which provides higher accuracy,

security, and predictive analytics.

Conclusion:

In conclusion, this next-generation tracking system leverages Al and blockchain to redefine transportation security, fleet
management, and smart mobility solutions. As technology evolves, integrating 5G, edge Al processing, and V2X
(Vehicle-to Everything) communication could further enhance its capabilities, paving the way for fully autonomous and
self-optimizing vehicle tracking solutions. This research provides a scalable, intelligent, and future-proof tracking
approach, offering a significant leap in automated fleet management and transportation security.One of the most
significant improvements in this system is Al-driven anomaly detection, which prevents GPS spoofing, unauthorized
access, and fraudulent location modifications. By analyzing real-time sensor data and historical movement patterns, Al
can detect suspicious behavior, route deviations, and potential security threats. In cases of unauthorized access or theft,
the system triggers immediate alerts and, if necessary, can remotely immobilize the vehicle, providing an added layer of

protection.The advancements in Al, blockchain, GPS, GSM, IoT, and cloud computing have transformed vehicle
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tracking from a simple location-based system into an intelligent, real-time monitoring solution. Traditional GPS-GSM
tracking systems, while functional, suffer from network dependency, security vulnerabilities, and a lack of predictive
analytics. In contrast, our proposed Al-Blockchain Hybrid Vehicle Tracking System enhances security, accuracy, and
efficiency by integrating machine learning for predictive maintenance, Al-powered route optimization, and blockchain
based tamper-proof data storage.Another key advantage is predictive maintenance, where Al models continuously
monitor engine performance, fuel efficiency, and sensor diagnostics to forecast potential failures. Unlike conventional
tracking systems that rely on manual inspections and reactive maintenance, this system ensures proactive vehicle
servicing, reducing breakdown risks and operational costs. Additionally, Al-driven route optimization dynamically
adapts to traffic conditions, roadblocks, and fuel consumption metrics, ensuring efficient travel paths and reduced
environmental impact.Security and data integrity are critical challenges in vehicle tracking, as centralized cloud storage
is prone to cyberattacks and data manipulation. By integrating blockchain technology, this system ensures that all
tracking records are stored securely in an immutable ledger, preventing unauthorized modifications. The use of smart
contracts further automates security protocols, enabling automatic logging of location updates and fraud detection
without human intervention.Comparative analyses using graphs and charts demonstrate the system’s superiority over
older tracking technologies. The Al-Blockchain Hybrid Tracking System consistently outperforms traditional methods

in terms of real-time accuracy, security, predictive maintenance, and scalability.
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