\% International Journal of Advances in Engineering and Management (IJAEM)

—

JAEM

Volume 4, Issue 11 Nov. 2022, pp: 924-928 www.ijaem.net

Deep Learning Based On Image
Segmentation for Autonomous Driving

Sindhu G, Rathi S

PG Student, Department of Computer Science and Engineering, Government College of Technology,
Coimbatore- 641013, Tamil Nadu, India.

Professor, Department of Computer Science and Engineering, Government College of Technology,
Coimbatore- 641013, Tamil Nadu, India.

Date of Submission: 21-11-2022

Date of Acceptance: 30-11-2022

ABSTRACT: This research suggests a novel
method for semantic segmentation, one of the most
difficult problems. increasing in a systematic
manner and forcing people to hold high passion in
driving for quick and precise semantic
segmentation. Whereas Currently, we are working
to resolve using the segnet to solve the semantic
segmentation issue as a result of which its precision
is increased, Time spent on computation and
making inferences. Using multilayer neural
networks and deep learning, the goal of this article
is to clone drives to improve the performance of the
autonomous  vehicle.acquiring  skills. ~ We'll
concentrate on getting autonomous automobiles to
drive in simulated environments. Preprocessing the
image from the in-car camera in the simulator
simulates the driver's vision, followed by the
reaction, which is the steering angle of the vehicle..
having the fastest memory and most competitive
inference time. Consequently, we provide deep
completely convolutional neural network design for
pixel-wise semantic analysis SegNet is a
segmentation technique, and when Segnet offers
good performance when compared to other designs.
having the fastest memory and most competitive
inference time. Consequently, we provide deep
completely convolutional neural network design for
pixel-wise semantic analysis SegNet segmentation
is used.

KEYWORDS:Semantic segmentation,CNN
,Object Detection,Behavioural cloning.

l. INTRODUCTION:

The use of sophisticated models and
algorithms by artificial intelligence has transformed
the field of autonomous vehicles, such as self-
driving cars. Autonomous vehicles need to have a
thorough grasp of their environment. We are
employing camera frames to accurately distinguish
the road, people, autos, and walkways in order to

support this. A self-driving car is one that can sense
its surroundings and operate with little or no human
intervention. And as a result, these self-driving cars
are becoming far more popular. Additionally, it is
the one that uses advanced artificial intelligence
concepts. One of the key senses for a self-driving
car is semantic segmentation, which is how self-
driving cars operate. We utilise the Segnet model in
this project for semantic segmentation, and deep
learning is used because, following recognition, it
recognises the people or cars in the image at higher
levels of the neural network. Semantic
segmentation aims to assign similar images to a
specific semantic class. It does image classification
at the pixel level. The classes in a typical
metropolitan picture can include pedestrians, trees,
cars, and other images. Additionally, we create a
deep learning neural network model that uses
convolutional neural networks, does not require
manual feature extraction, and is optimised to carry
out Segnet-based semantic segmentation. The
process of semantic segmentation entails giving
each component of an object a meaning. This can
be done by assigning each pixel to a target class,
such as road, automobile, pedestrian, sign, or any
other class, at the pixel level. This model's
architecture has been created to include an encoder,
decoder, and pixel convolutional layer. The
encoder preprocesses the low-resolution input
image using a pretrained network, and the decoder
then takes over by using the Segnet network, one of
the fully convolutional networks that uses Conv2D,
to reduce the feature size. Batch Normalization
then generates the high-resolution image as an
output.

1. LITERATURE REVIEW
Numerous  techniques  have  been
developed to create various differences between
conventional cars and self-driving vehicles.

DOI: 10.35629/5252-0411924928

[Impact Factorvalue 6.18] ISO 9001: 2008 Certified Journal ~Page 924



\_)hi International Journal of Advances in Engineering and Management (IJAEM)

—

IJAEM

Volume 4, Issue 11 Nov. 2022, pp: 924-928 www.ijaem.net

Although much more research is required, it
appears that self-driving cars are currently
considerably safer than human-driven cars based on
the data acquired by analysing many factors in this
particular subject. As long as self-driving cars have
all electronic and mechanical sensors and response
times, which are by definition quicker than human
ones, they are made safe. Automation can
significantly improve efforts to lower the number
of collisions on our roadways. Deep learning
techniques had already been used to construct
automated vehicles in numerous nations with a
variety of architectures. The current models don't
perform well in terms of localization and
recognition, and many of them use a lot of power,
which reduces accuracy. According to government
statistics, driver conduct or error accounts for 94
percent of crashes; self-driving cars can assist
lower driver error. Autonomy levels that are higher
may reduce risky and hazardous driving
behaviours. By utilising deep learning for the entire
autonomous integrated driving stack, from
perception to motion planning to controls, we are
able to solve the issue of a self-driving car. To
create a more seamless approach, we're adopting an
integrated architecture. Instead, the deep learning
approach learns for itself by deeply comprehending
the data what to do. Deep learning is far more
comparable to how people learn. To help an
algorithm learn to generalise, we give it both
excellent and bad samples. By applying deep
learning techniques like CNN, which lessen
vanishing gradient issues, promote feature reuse,
and strengthen feature propagation, the suggested
model aims to create an effective and low power
consumption system. Therefore, increasing the
system's accuracy is the aim. We think this is
frequently the best technique to handle the problem
in a dynamic setting that is quite complex.

I1. METHODOLOGY

Segnet design, one of the most efficient
architectures, is the one we utilise. It comprises of a
pair of encoders and decoders. The encoder
comprises of VGG-16 which is pretrained. and
decoder followed by softmax unit. Softmax is
described as a layer for pixel-level classification.
and all 13 convolutional layers make up the segnet.
The pixels in these photos from the dataset vary
from 0 to 255. Here, a pixel's maximum value is
255. Additionally, and perhaps most significantly,
the segnet encoder component has batch
normalisation and max-pooling indices to facilitate
training within a very quick computational time.

SEMANTIC SEGMENTATION

Semantic segmentation is the process of
identifying and comprehending an image down to
the pixel level. furthermore a significant task is
working on semantic segmentation. We have
devised a method employing FCN to do this
objective. FCNs, or completely convolutional
networks, are sometimes used. These are the
networks that also produce feature hierarchies.
Additionally, FCN can train itself from beginning
to end, pixel by pixel, and is also capable of
improving itself depending on the best prior
outcome obtained when utilising semantic
segmentation. Additionally, this might lead to
effective inference and learning time.

Here, Segnet is the model of semantic
segmentation that we are employing. One may
describe Segnet as a fundamental trainable
architecture. A pixel-by-pixel classification layer is
followed by a deep convolution encoder-decoder
network in this segnet architecture. The section that
details its implementation is the next to appear. The
Segnet model is now in use. Next, the image
boundaries are extracted, which can result in a
vector matrix, and transmitted to the encoder. The
image typically has 256*256 pixel dimensions, and
all classifiable items, such as cars, trees, people,
etc., are present in it.

There is a specific colour for each pixel,

hence there are many more colours in a single
image. We employ the K-means technique to
cluster all the related colours. These can be
completed by utilising the functions colour() and
Reshape().
The clusters are then assigned class labels and
divided into groups called classes. Roads, the sky,
trees, and everything else are included in the
classes.

The segnet model features include:
Convolutions - for feature extraction and boundary
detection.
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Maximum pooling - in order to make the
matrix smaller. It employs little memory and a
feature size reduction technique called Max
Pooling. After processing, the max-pooling
decreases the vector's dimensions, which lowers the
resolution. Following that, training photos will be
captured using a data generator. We employ the
data generator, which divides the total number of
photos received into batches, because the training
images are many.

We will use the 'n' number of images in a
batch and repeat the process until all the images
have been trained. Up sampling will be carried out
in order to improve resolution. The expected image
will then be produced.
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YOLO DETECTION

The new and speedier You Only Look
Once (YOLO) method of object identification.
Classifiers are used in conventional systems to
carry out detection. Basically, the system takes a
classifier for an object and classifies the existence
of that object at different positions in the image in
order to detect it.

BEHAVIOURAL CLONING

a goal to teach a model how to drive
a car on its own on a simulated track. The model
learns how to operate the car by mimicking the
actions of a human driver. Examples of a human
driver's driving in the simulator are used to
generate training data. We are employing
multilayer neural networks and deep learning
approaches to create clone drives to improve the
performance of the autonomous vehicle. We'll
concentrate on getting autonomous automobiles to
drive in simulated environments. Preprocessing the
image from the in-car camera in the simulator
simulates the driver's vision, followed by the
reaction, which is the steering angle of the vehicle.

1. Data Recording

Training mode and Autonomous mode
are the simulator's two operating modes. Driving
through the tracks while in training mode and
saving the driving data in a folder is how training
data is gathered.

A collection of training data (24,108
datasets) was provided by Udacity and can be
downloaded via the simulator. | recorded my own
training data (104,145 datasets) and would utilise
the Udacity datasets for validation since | worried
that the Udacity datasets might not be sufficient.
The data from track 1 has more 0 and left steering
angles due to the nature of the track, as shown by a
histogram of 10,000 training data samples. As a
result, data augmentation and balancing will be part
of our processing step in order to prevent our
model from being biassed towards driving straight
and making left turns.
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Training Data Sample(before processing)

2. Data processing

Data processing is carried out to make it
simple for our model to work with raw data for
training. The data processing in this project is
integrated into a generator (keras fit generator) to
enable real-time data processing. The benefit of this
is that we can deal with a manageable batch of data
at a time rather than having to load the entire
dataset into memory when working with a huge
amount of data. For efficiency, the generator is
therefore run concurrently with the model.

-1.00 -0.75 -050 -025 000

Training Data Sample(after processing)

V. RESULT
According to analysis, we found that the
segnet model is trained over the course of 10
epochs, with accuracy increasing significantly with
each one.

Graphl

loss vs epoch graph

Graph?2

val_loss vs epoch graph

0,60

Upon comparing the two graphs, loss vs.
epoch and val loss vs. epoch, mentioned
previously. We can argue that the loss accuracy is
dropping in graph 1 while the val loss accuracy in
graph 2 initially decreases up to a certain epoch
before partially increasing once again and then
decreasing.

In comparison to previous networks, the
Segnet provides accurate results for semantic
segmentation tasks in self-driving automobiles.
And for pixel-wise classification, it's one of the
most effective significant architectures. With
competitive inference memory and effective
computing time, the Segnet model delivers
excellent segmentation performance.
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Segnet 88%
ResNet 83.35
EsNet 70.7%
IcNet 70.6%

V. CONCLUSION

In this work, we concentrated on pixel-
wise classification of the image in self-driving
within the automotive industry, one of the most
actively investigated topics. More road safety,
fewer fatalities, more leisure time, less traffic, and
primarily environmental benefits could result from
this. SegNet became ultimately necessary to design
an efficient architecture in terms of memory,
training, and computing time. Finally, we have
been able to solve and offer a good solution for
semantic picture segmentation for self-driving cars,
one of the complex difficulties.
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