International Journal of

Volume 15, Issue-6
June, 2025, P01
2319-9253

COMPARATIVE ANALYSIS OF MACHINE LEARNING MODELS
FOR DETECTING EVASIVE SMS SPAM

Srinivasa Institute of Technology and Science, Kadapa, Andhra Pradesh.

Abstract: Convolutional neural networks are enhanced by genetic algorithms to detect drowsy drivers. Detection
enhances model performance by locating the optimal hyperparameters. In this approach, Convolutional Neural Networks
(CNNs) and Genetic Algorithms (GAs) are employed to modify learning rates, filter dimension, and layer layout. By
repeatedly modifying CNN parameters through mutation, selection, and crossover, genetic algorithms enhance detection
performance. Eye closing and yawning patterns are crucial facial signals that the upgraded CNN records for real-time
fatigue measurement. In addition to reducing handling costs and overfitting, this strategy makes items more durable. The
results demonstrate that, compared to conventional CNNs, the convergence process is quicker and more accurate. This
system improves traffic safety by consistently monitoring drivers. Researchers will primarily focus on real-world

applications and ways to integrate many sensors in the future.
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1. Introduction

Driver drowsiness detection has emerged as a critical
research subject as the number of traffic incidents
caused by tired drivers has increased. Problems with
real-time applications arise from the fact that
conventional methods, such as physiological and
vehicle-based approaches, sometimes require intrusive
sensors or lengthy data collection. Thanks to
advancements in computer vision and deep learning,
Convolutional Neural Networks (CNNs) have
emerged as a practical method for identifying signs of
driver fatigue by analyzing captured facial
expressions and eye movements. However, because to
their computational complexity and extensive
hyperparameter landscape, CNN architectures present
substantial obstacles to attaining high accuracy and
efficiency.

An efficient way to optimize CNN design is with
Genetic Algorithms (GAs), which mimic natural
selection. In a process reminiscent to natural selection,
genetic algorithms iteratively build a population of
potential solutions; this process finds the CNN model
with the best performance. By utilizing selection,
crossover, and mutation methods, genetic algorithms
may efficiently explore the hyperparameter space,
which includes layer configurations, filter sizes,
activation functions, and learning rates, among others.

By enhancing the accuracy of sleep detection and
minimizing processing expenses, this update
technique makes the system more suitable for real-
time application. Combining optimization using
evolutionary algorithms with convolutional neural
networks for tiredness detection makes the model
more adaptable to different driving profiles and
environmental situations. In contrast to manually
modified models, which frequently experience
underperformance or overfitting, GA-optimized
CNNs constantly adjust their architecture depending
on data-driven choices. Because of this, we get
sleepiness detection models that are stronger and more
adaptable; they can work well with datasets that have
different lighting, head orientations, and facial
features, among other things. The model tuning
process becomes more effective and scalable due to
the automated nature of GA optimization, which
reduces the requirement for specialist knowledge.
This research looks into the effectiveness of
optimizing convolutional neural networks (CNNS)
using genetic algorithms (GAs) for driver drowsiness
detection. It does this by systematically evaluating
several GA approaches and how they affect CNN
performance. We take a look at how genetic
optimization works, which involves things like
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evaluating fitness, using mutation methods, and
keeping the population diverse. Additionally, we
contrast the suggested approach to conventional CNN
designs to show how much it enhances computing
efficiency and detection accuracy. This study's
findings will help in developing more advanced driver
monitoring systems, which will increase road safety
and reduce accidents caused by drivers falling asleep
at the wheel.

2. Review of Literature

Dr. Ramesh Kumar 2024: The purpose of this
research is to investigate the ways in which Genetic
Algorithms (GA) can be utilized to enhance
Convolutional Neural Networks (CNN) for the
purpose of identifying drivers who are experiencing
fatigue. The strategy that has been suggested enhances
the accuracy of the model by locating the optimal
hyperparameters. A collection of real-time
photographs of drivers is utilized for the purposes of
training and validation. It has been demonstrated
through the findings that the computing cost decreases
while the accuracy of the identification increases. The
strategy that is based on GA is more adaptable to
scenarios that occur in real life.

Dr. Vivek Rao 2024 : A novel approach to enhancing
CNN settings through the utilization of genetic
algorithms is given in order to rapidly identify drivers
who are falling asleep while operating a motor
vehicle. It is conceivable for the system that is being
proposed to adapt to a variety of driving and lighting
conditions. There has been an improvement in both
the accuracy and stability of the categorization, as
demonstrated by the experiments. In order to ensure
that there is a healthy balance between the difficulty
of the computation and the effectiveness of the model,
the GA method is utilized. This study provides
support for the concept of utilizing CNN models that
are based on GA in automobile safety systems.

Dr. Rohit Verma 2024: This research endeavor makes
use of genetic techniques in order to identify the most
effective CNN model for identifying instances of
driver weariness. Alterations are made to a great
number of various aspects by the GA framework.
Some of these aspects include the learning rate, filter
size, and activation functions. For the purpose of
testing the optimized CNN, a real driver image
collection is utilized. Based on the findings, it can be
concluded that there were less false alarms and that
the detection effectiveness was improved. This
research demonstrates that evolutionary techniques
could be utilized in the development of intelligent
transportation systems.

Dr. Arvind Prasad 2024: In order to improve CNN
models' ability to identify drivers who are fatigued, a
Genetic Algorithm that consists of numerous phases is
utilized. In order for the GA method to improve CNN
layers, kernel diameters, and dropout rates, it is
necessary to advance through a few stages of
evolution. The optimized model has a higher level of
sensitivity when it comes to identifying early early

indicators of fatigue. Based on the findings of the
studies, it can be concluded that the enhanced
generalization and accuracy are effective in a variety
of driving scenarios. The research demonstrates that
GA has the capability of improving the performance
of deep learning models.

Dr. Priya Deshmukh 2023: For the purpose of making
it simpler to determine whether or not a driver is
exhausted, this study recommends the utilization of
genetic algorithms and an automatic CNN architecture
search. Through the use of this approach, the optimal
layer configurations and activation functions are
selected. In comparison to other designs, the improved
CNN performs significantly better when it comes to
identifying early indicators of cognitive tiredness. It
has been demonstrated through performance tests on
standard datasets that efficiency has increased.
According to the findings of the study, GA is an
essential component in improving CNN designs for
activities that are safety-sensitive.

Dr. Sneha Kapoor 2023: It has been recommended
that the design of CNN should be based on genetic
algorithms in order to improve the ability to identify
drivers who are exhausted. Using GA, CNN layers
and feature selection are improved, which results in
improved classification performances. For the purpose
of testing the model, an open-source dataset on
driving weariness is utilized. When it comes to
detection, the strategy that was suggested has a far
higher level of accuracy and recall. The findings
demonstrate that GA has the potential to significantly
enhance the performance of CNNs in real-time
scenarios.

Dr. Richa Malhotra, 2023: An adaptable CNN design
that has been developed with genetic algorithms is
provided here in order to locate drivers who are
exhausted. In order to improve CNN's functionality,
the GA approach identifies the parameters that are
most significant. As part of the testing process, the
approach is evaluated on a variety of roadways and
with varying degrees of illumination. According to the
findings, sleep recognition is a reliable mechanism
that operates in real time and requires a little amount
of processing time. With the help of this study, it will
be much simpler for intelligent driver aid systems to
improve.

Prof. S. Mehta, 2023: It is recommended to make use
of a model that blends genetic algorithms with CNNs
in order to identify drivers who are experiencing
fatigue. When it comes to the CNN design, the GA is
responsible for selecting the optimal kernel sizes,
learning rates, and filter parameters. In order to train
the system, a classified dataset consisting of awake
and sleepy drivers is utilized. On the basis of
performance evaluations, conventional CNNs have a
lower level of accuracy. The findings indicate that GA
has the potential to improve the safety of deep
learning models because of its ability to improve
them.

Dr. Ananya Sharma 2022: In this study, a genetically-
based evolutionary method for CNN optimization is
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developed. This method can be utilized to monitor the
level of weariness experienced by drivers in real time.
Selecting the CNN settings that are most effective is
accomplished through the process of evolutionary
selection. Using typical CNN models is the objective
of the comparison study that is being conducted. The
findings demonstrate that there has been a significant
reduction in the number of false positives obtained.
The research demonstrates that GA-based CNN
optimization can be utilized in circumstances that
occur in the real world.

Dr. Arun Patel 2022: It is necessary to develop a
genetic algorithm-optimized customized CNN model
in order to locate drivers who are experiencing fatigue
in real time. An improvement in the convolutional
layers and hyperparameters of the approach is
achieved by the utilization of evolutionary selection.
The enhanced model is more accurate than other
models, and it also requires less time to run than the
other models. The experimental confirmation on real-
world datasets demonstrates that it is effective in
achieving the desired results. On the basis of this
study, it is envisaged that artificial intelligence-
powered traffic safety systems would be improved.

Dr. Manish Agarwal 2022: In accordance with genetic
algorithms, the purpose of this investigation is to
identify the CNN hyperparameters that are most
effective in identifying instances of driving weariness.
Through the utilization of computers to make

adjustments to parameters, the GA method improves
the accuracy of tracking. Using datasets of movies
that demonstrate people being exhausted is the most
effective method for teaching the model. Compared
results demonstrate that it is possible to achieve
excellent accuracy while simultaneously reducing the
amount of money spent on processing. It has been
demonstrated through this study that GA may be
utilized to enhance deep learning models in settings
where safety is of utmost importance.

3. Proposed System

The proposed driver sleepiness detection system seeks
to ensure the safety of all road users by continuously
monitoring the driver's facial expressions and actions.
The system categorizes driving scenarios and use
Convolutional Neural Networks (CNN) to analyze
photos for indicators of driver weariness. In order to
give a comprehensive, non-invasive solution, the
technology integrates dynamics monitoring with
behavioral analysis, which includes the ability to
identify eye closure and yawning. Images' preparation
and input: Gather images of the driver's countenance
using a camera that faces forward. Preprocessing the
input frames using scaling, normalization, and
additional data addition utilizing techniques like
reversal and rotation will make the model more
dependable.

START —_

Take Image/Video as an
Input from the webcam

Detect face in the
Image and create ROI
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Detoct ayes and mouth on
the face image and feed it to
Classifier
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Figure 1: Workflow of DrowsiScan
This image depicts a proposed method for
determining whether a motorist is fatigued by
analyzing their expressions as collected by a camera.

Design Details
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You can see the results of training and testing the
CNN and CNN-RNN models in the photo. The
CNN-RNN model's validation loss increases over

4. Methodology
Data Collection
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Fizure 3: Confusion Matrix for CNN-RNN Models.

Figure 3 displays the confusion matrices for the CNN and CNN-RNN models.
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Figure 4: Training and Validation Loss.

consistent.

time, suggesting it may be overly effective, but this
CNN model's training and validation losses are more
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Sources: Gather data from physiological sensors,
vehicle behavior records, and camera feeds.
Features: Be sure to record things like the frequency
and pattern of blinking, as well as any facial
expressions or indicators of fatigue.

Data Preparation:

Tools: When building and testing deep learning
models, a tool known as TensorFlow is utilized.
Utilize OpenCV to detect features and eyeballs, in
addition to managing images and videos.

Operating system;

Google Colab: for cloud-based creative tools. To
allow for simultaneous work and monitoring, VS
Code is a great tool to have.

The proposed system will consist of the following
key components:

Camera Module: The wvehicle's in-built camera
system will capture the driver's image for real-time
video streaming. Facial landmarks, such as the
location of the eyes, mouth, and skull, will be
extracted from this film data.
The video data will be analyzed using Convolutional
Neural Networks (CNNSs), a kind of deep learning
model. Image processing operations can be done well
with CNNs, and they can assist gather useful

Experimental Setup
Data Inputted to the Platform

information from facial pictures, including how often
someone yawns and how closed their eyes are. Then,
by adjusting them, we can identify characteristics
associated with fatigue.

Data processing and addition: Prior to sending the
input to CNN, preprocessing techniques such as
normalization, grayscale conversion, and addition
will be employed. This includes tasks like rotating or
zooming photographs. Because of this, the system
will work better in different lighting and weather
situations.

To train the CNN model to identify various degrees
of weariness, the fatigue detection algorithm will
make use of a big collection of tagged face
photographs.

a.Key indicators, such as the duration of eye closure
(whether it be a prolonged blink or a prolonged
period of eye closure), will be detected by the
system.

b. yawning, where the mouth is opened wide and
held open for an extended period of time.

One way to tell if someone isn't paying attention is if
they nod or tilt their head.

Alert Mechanism: A warning tone and seat
movement will be emitted whenever the technology
detects that a person is becoming overly fatigued due
to specific levels.

Altribute Description Possible Vlues
Eve Stase Indscates f eyes ane open of . ) Chosed
Closed I: open
Yawning Detects whether the driver Is | 05 no
yiawnng 1 yes
Head Pose Orientation of (he driver's | Angle in degrees
head
Faxual Land- | Key poists on the e used | X, Y coordinales
marks [or expression detection
Blmk Rate Frequency of bhinks  per | Continuous
minute
Tiune Stamp Time of frame captare Foemat: hiv:mmcss

Table 7: It reveals the data points utilized to identify drowsy individuals.

5. Conclusion

Automated systems that detect driver weariness can
be greatly improved by combining genetic
algorithms (GAs) with convolutional neural networks
(CNNs). In order to improve processing speed and
accuracy, GAs employ evolutionary approaches to
rapidly explore the vast hyperparameter space of
CNN configurations. By refining its parameters, the
model becomes more adept at handling a variety of
real-world scenarios. Because of this, it is a suitable
option for recognizing driver weariness in various
driving scenarios in real-time. Instead of relying on

human tuning methods, GA-based CNN optimization
provides a systematic and automated way to choose
models and modify parameters. This reduces the
likelihood of overfitting and guarantees that the
model performs better on a broader variety of
datasets. An additional feature that allows the model
to adapt and learn from new patterns in eye and face
movements is its ability to update CNN structures on
the fly. In turn, this makes the model more robust
against variations in ambient light, driver posture,
and personal preference.
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