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Abstract

Brain tumor detection using Magnetic Resonance Imaging (MRI) is a critical task in medical image analysis, as early and
accurate diagnosis significantly improves patient outcomes. This paper presents a deep learning-based approach for 3D
MRI brain tumor detection and classification. Unlike traditional 2D methods, the proposed system leverages 3D
Convolutional Neural Networks (3D-CNNs) to capture volumetric spatial features from MRI scans, enabling more precise
tumor localization and segmentation. The model processes multi-modal MRI data, including T1, T2, and FLAIR
sequences, to enhance detection accuracy. Preprocessing steps such as noise reduction, normalization, and skull stripping
are applied to improve data quality. The system is trained on annotated datasets and evaluated using performance metrics
such as accuracy, sensitivity, and Dice similarity coefficient. Experimental results demonstrate that the 3D deep learning
model achieves superior performance compared to conventional machine learning and 2D CNN approaches. This work
contributes to automated, reliable, and efficient brain tumor diagnosis, assisting medical professionals in clinical decision-
making.
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Diagnosis.
L. INTRODUCTION

The rapid growth of the automobile industry has
significantly increased the number of vehicles on
roads, leading to rising environmental pollution and
frequent vehicle maintenance challenges. Vehicle
emissions contribute heavily to air pollution, while
engine overheating and unexpected fuel depletion
often result in breakdowns and increased operational
costs. Traditional vehicle monitoring methods rely
mainly on manual inspection and periodic servicing,
which may fail to detect real-time abnormalities.
Therefore, there is a need for an intelligent and
automated monitoring system that ensures both
environmental compliance and vehicle safety.

The Internet of Things (IoT) has emerged as a
transformative technology that enables real-time data
collection, remote monitoring, and intelligent
decision-making. By  integrating
microcontrollers, and cloud-based platforms, IoT

S€nsors,

systems can continuously track critical vehicle
parameters and transmit them for analysis. In this
project, gas sensors are used to monitor harmful
emissions, temperature sensors track engine heat
levels, and fuel sensors measure fuel availability.
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These sensors are connected to an IloT-enabled
microcontroller that sends real-time data to a cloud
server.

II. LITERATURE SURVEY

1. Title: IoT-Based Vehicle Emission Monitoring
and Alert System

Authors: R. Kumar, S. Sharma, and P. Verma
Abstract:

This study presents an loT-based system designed to
monitor vehicle emissions in real time using gas
sensors integrated with a microcontroller unit. The
collected emission data is transmitted to a cloud
server for analysis and storage. The system generates
alerts when pollution levels exceed permissible limits.
The proposed solution helps in environmental
monitoring and regulatory compliance by enabling
continuous emission tracking and remote supervision.
2. Title: Smart Engine Health Monitoring Using
IoT Technology

Authors: M. Patel and A. Singh

Abstract:
The authors
monitoring system that tracks parameters such as

propose an loT-enabled engine

temperature, vibration, and engine performance.
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Sensor data is processed through embedded systems
and transmitted to a cloud platform for real-time
monitoring. The system identifies abnormal engine
conditions and provides early warning alerts to
prevent engine failure, improving vehicle reliability
and reducing maintenance costs.

3. Title: Real-Time Fuel Level Monitoring System
for Smart Vehicles

Authors: K. Reddy, V. Rao, and L. Nair

Abstract:

This paper introduces a fuel monitoring framework
that utilizes ultrasonic and level sensors to measure
fuel quantity accurately. The system sends real-time
data to a mobile application via IoT modules. The
solution helps prevent sudden fuel depletion and
supports efficient fuel management. The study
demonstrates the effectiveness of remote monitoring
for enhancing vehicle performance and user
convenience.

4. Title: Predictive Maintenance in Automotive
Systems Using Machine Learning

Authors: T. Johnson and R. Lee

Abstract:

The research explores the application of machine
learning algorithms for predictive maintenance in
automotive systems. By analyzing historical vehicle
data, the model forecasts potential failures in engine
components and emission systems. The study
highlights how predictive analytics can reduce
downtime, improve safety, and lower operational
expenses by enabling proactive interventions.

5. Title: Cloud-Based Smart Vehicle Monitoring
System

Authors: S. Ahmed and N. Khan

Abstract:

This paper proposes a cloud-integrated vehicle
monitoring architecture that collects real-time data
from multiple sensors installed in vehicles. The data
is stored and analyzed in the cloud to generate

performance insights and alerts. The system
enhances scalability and supports remote access,
making it suitable for smart transportation
environments.

6. Title: Intelligent Transportation Monitoring
Using IoT and Big Data Analytics
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Authors: J. Wang, Y. Li, and H. Zhao

Abstract:

The authors present a comprehensive transportation
monitoring framework that integrates IoT sensors
and big data analytics to monitor vehicle
performance and environmental impact. The system
analyzes large volumes of data to predict traffic
conditions, pollution trends, and vehicle health
parameters. The study demonstrates how intelligent
monitoring systems contribute to sustainable and
efficient transportation management.

I11. EXISTING SYSTEM

In the existing system, vehicle pollution levels,
engine temperature, and fuel status are typically
monitored  through  conventional  dashboard
indicators and periodic manual inspections. Emission
testing is generally conducted at authorized service
centers or pollution check stations at fixed intervals
rather than through continuous monitoring. Engine
temperature is displayed through analog or digital
gauges, but these systems do not provide predictive
analysis or early warnings before critical failure
occurs. Similarly, fuel levels are shown through basic
level indicators without forecasting fuel consumption
Most systems  operate
independently without cloud connectivity, real-time

trends. traditional
remote access, or intelligent data analysis. As a
result, vehicle owners often become aware of issues
only after performance degradation or breakdown,
leading to increased maintenance costs, higher
emissions, and reduced operational efficiency. The
lack of integration between sensors, data analytics,
and alert mechanisms limits the ability of existing
systems to provide proactive and environmentally
sustainable vehicle management.

IV. PROPOSED SYSTEM

The proposed system introduces a Smart loT-based
Vehicle Monitoring Framework that continuously
tracks vehicle emissions, engine temperature, and
fuel levels in real time using integrated sensors. Gas
sensors are deployed to measure harmful emission
levels, temperature sensors monitor engine heat
conditions, and fuel level sensors detect fuel

Vol 23 Issue 01, Jan, 2023

Page 114 of 118



ISSN:2250-3676

International Journal of Engineering Science and Advanced Technology(IJESAT)

availability accurately. These sensors are connected
to an loT-enabled microcontroller that collects and
transmits data to a cloud platform for storage and
analysis. Unlike traditional systems, the proposed
solution incorporates predictive analytics and
machine learning techniques to analyze historical and
real-time data patterns, enabling early detection of
abnormal conditions such as excessive pollution,
engine overheating, or critically low fuel levels.
When threshold values are exceeded or potential
risks are predicted, instant alerts and notifications are
sent to the vehicle owner through a mobile or web
application. This proactive approach enhances
vehicle safety, reduces environmental impact,
supports preventive maintenance, and ensures
improved operational efficiency through intelligent
monitoring and timely intervention.

V. SYSTEM ARCHITECTURE

The system architecture of the proposed Smart loT
Vehicle Monitoring System consists of four main
layers: sensing layer, processing layer, cloud layer,
and application layer. In the sensing layer, gas
sensors are used to detect harmful vehicle emissions,
temperature sensors monitor engine heat, and fuel
level sensors measure the fuel quantity inside the
tank. These sensors continuously collect real-time
data from the vehicle. In the processing layer, a
microcontroller  integrated with an  IoT
communication module (such as Wi-Fi or GSM)
receives sensor data, performs preliminary filtering
and threshold analysis, and prepares it for
transmission. The processed data is then sent to the
cloud layer, where it is stored, analyzed, and
processed using predictive analytics or machine
learning algorithms to identify abnormal trends and
forecast potential issues. Finally, in the application
layer, a web or mobile application provides a user-
friendly interface where vehicle owners can view
real-time status, historical data trends, and receive
instant alert notifications for excessive emissions,
engine overheating, or low fuel conditions. This
layered architecture ensures seamless data flow,
remote monitoring capability, intelligent prediction,
and timely warning mechanisms for efficient vehicle
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management.
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Fig 5.1: Structure of the Proposed System

The image illustrates the layered architecture of a
Smart IoT-Based Vehicle Monitoring System
designed to track vehicle emissions, engine
temperature, and fuel levels with predictive alerts. At
the top, various sensors such as the gas sensor,
temperature sensor, and fuel level sensor are installed
in the vehicle to collect real-time data. This data
forms the Sensing Layer, where parameters like
emission levels, engine heat, and fuel quantity are
continuously measured. The information is then
transmitted to the Processing Layer, which consists
of a microcontroller and an [oT communication
module (Wi-Fi/GSM) that preprocesses and forwards
the data to a cloud server for storage. In the Cloud
Layer, advanced data analysis and machine learning
techniques are applied to evaluate system
performance and generate predictive alerts when
abnormal conditions are detected. Finally, in the
Application Layer, users can access real-time data
and notifications through a mobile application or web
dashboard. Overall, the architecture demonstrates a
seamless flow of data from vehicle sensors to cloud
intelligence and user interfaces, enabling proactive
monitoring and timely alert mechanisms for efficient
vehicle management.
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VI. IMPLEMENTATION

iOT-Based Vehicle Emisions, Temp. Fuel Sensor

Fig 6.1: Hardware Prototype of loT-Based Vehicle
Emission, Temperature, and Fuel Monitoring
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Fig 6.2: Mobile Application Interface for Real-Time
IoT Vehicle Monitoring
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Fig 6.3: Mobile-Based Predictive Alert Notification
System for IoT Vehicle Monitoring
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Fig 6.4: Web Dashboard Interface for loT-Based
Vehicle Monitoring and Predictive Alerts

VII. CONCLUSION

Early Mental Health Disorder Detection Using
Support Vector Machines presents an effective and
intelligent approach for identifying mental health
risks at an early stage. By leveraging systematic data
preprocessing, meaningful feature extraction, and the
strong classification capability of Support Vector
Machines, the system can accurately distinguish
between normal and high-risk mental health
conditions. The use of balanced datasets and
optimized SVM kernels improves robustness and
reduces bias in predictions. This approach supports
early awareness, timely intervention, and decision
support for healthcare professionals, thereby
contributing to improved mental health outcomes and
reduced long-term impact of untreated disorders.
VIII. FUTURE SCOPE

The future scope of this system includes integrating
real-time data sources such as wearable devices,
mobile usage patterns, and social media behavior to
enhance early detection accuracy. Advanced deep
learning models and hybrid approaches combining
SVM with neural networks can be explored for
improved prediction performance. Multilingual text
analysis and emotion-aware models can broaden
applicability across diverse populations.
Additionally, deploying the system as a secure cloud-
based or mobile healthcare application can improve
accessibility.  Incorporating  explainable Al
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techniques will further help clinicians understand
model decisions, increasing trust and adoption in
real-world clinical environments.
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