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1 Introduction

The main objective of this research is to recognize driver distraction using transfer learning
and CNN (Convolutional Neural Network). The system was created using CNN and the pre-
trained models ResNet50, VGG16, and VGG19. The "Detection of Driver Detection" study
setup, hardware, and software requirements are all included in this configuration file. It also
details all of the steps required to complete the study many steps.

2 System Configuration

The necessary hardware and software will be covered in this section. The sections that follow
are explained below.

2.1 Hardware

Below is the hardware configuration that is required.

Table 1: Hardware Configuration

Hardware Configuration
AMD Ryzen 5 5500U with Radeon Graphics
Processor 2.10 GHz
Installed RAM 8.00 GB (7.35 GB usable)
System type 64-bit operating system, x64-based processor

Edition Windows 11 Home

Version
Installed on
0S build
237

Experience Windows Feature Experience Pack 1000.22700.1027.0

Figure 1: Operating system configuration

2.2 Software Requirements



Visual studio code editor Udacity self driving Car Simulatior
2.2.1 Self driving car simulator

Steps:
1. Go to website :- https://github.com/udacity/self-driving-car-sim
2. Download the term 1 for OS in my case Windows

All the assets in this repository require Unity. Please follow the instructions below for the full setup.

Available Game Builds (Precompiled builds of the simulator)

Term 1
Instructions: Download the zip file, extract it and run the executable file.

Version 2, 2/07/17

3. After downloading open Beta simulator.exe file

< beta_simulator 8/23/2024 425 PM Application

4. Play game in training model to make the images 1i.e. dataset

& self_driving_car_nanodegree_program %

D ACI|TY

SELF-DRIVING CAR ENGINEER

AUTONOMOUS MODE

Select Track

Figure 2: Udacity simulator


https://github.com/udacity/self-driving-car-sim
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Figure 3 images Dataset will be created in IMG folder
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Implementation,Evaluation and Results

f datafram(path’
columns
data
data[

.histogram({datal '], nbins)

(nbins):

= shuffle(binsdata)
binsdata[sample:]
tend(binsdata)

- load_images(path, data):
imagepath = []

path, steering):
.imread{imagepath)
-rand()
ine(translate_percent=
pan.augment_ima

gt
age)

cvitColor OR_RGB2YUV)
aussianBlur i 8)

Figure 4 Utils.py

bins[i+1]:




The utils.py file contains all the utility functions like augmenting images, loading images,
pre process and batching functions etc.

def create_model():
model = Sequential()
model.add(Convolution2D{24, 2, 2}, input_shape=(66, 208, 3}, activation='elu')})
model.add(Convolution2D{36, 2, 2}, activation='elu')})
model .add (Convolution2D(48, 2, 2}, activation='elu"))
model .add (Convolution2D{64, activation="elu'})
model .add (Convolution2D(64, activation="elu"')})
model .add(Flatten())
model.add{Dense{188, activation="elu'))
model .add({Dense( 5@, activation='elu’})
model.add{Dense(18, activation='elu’})
model.add{Dense(1))
model . compile{Adam(learning_rate=0.8081), loss="mse")
return model

create_deeper_model():
model = Sequential()

model . add {Convolution2D{24, 3 , input_shape=(66, 2688, 3), activation='elu'))

2, 2
model.add(Convolution2D{36, 2, 2}, activation='elu'})
model.add(Convolution2D{48, R
model .add (Convolution2D {128, activation="el
mudei.add{CnnvulutiunEDﬁlZEL activation="el

el
i , activetion="elu'})

model .add(Flatten())
model.add(Dense(188, activation='e
model.add({Dense( 58, activation='elu’})
model.add{Dense(25, activation='elu'})
model.add{Dense(18, activation='elu'})

model .add{Dense(l))

model . compile(Adam(learning_rate=8.0081), loss="mse')
return model

- create_additional cnn_model():
model = Seguential()
model .add(Convolution2D({32, {3, 3), (1, 1}, input_shape=(66, 208, 3}, activation='elu'))
model .add(Convolution2D{64, {3, 3), (2, 2}, activation="elu')})
model .add(Convolution2D{128, (3, 3), (2, 2), activation="elu'))
model .add(Convolution2D{128, (3, 3), activation="elu'})
model .add(Flatten())
model .add{Dense(128, activation="elu'))
model.add({Dense(6@, activation='elu’})
model.add({Dense{18, activation='elu’})
model.add{Dense(1})
model.compile{Adam(learning_rate=0.8881), loss="mse")}
return model




F create_model():
model = Sequentiall)
model . add (Convolution2D(24, 2, 2}, input_shape=(66, 288, 3}, activation='elu'))
model . add (Convolution2D(36, 2, 2}, activation="elu'})
model .add (Convolution2D({48, 2, 2), activation="elu"})
model .add (Convolution2D{64, activation="elu'})
model . add (Convolution2D{64, activation="elu')})
model.add(Flatten())
model . add({Dense{ 188, activation="elu'))
model . add({Dense{ 58, activation='elu'})
model.add(Dense{1@, activation='elu'))
model.add{Dense(l))
model.compile{Adam(learning_rate=0.8081), loss='mse")
return model

create_deeper_model():

model = Sequentiall)

model.add(Convolution2D{24, (5, 51, y 2}, input_shape=(66, 288, 3), activation='elu’)})
model .add(Convolution2D{36, (5, 5], , 2}, activation="elu'})

model .add(Convolution2D(48, (5, 5 , 2}, activation="elu'})

model .add (Convolution2D{128, activation=
mudel.add{CanvalutianEDﬂlEE, activation=

model.add(Flatten())

model.add(Dense{ 188, activation="elu’)
model.add(Dense( 3@, activation='elu')}
model.add{Dense(25, activation='elu")
model.add{Dense(18, activation='elu
model.add{Dense(1})
model . compile{Adam(learning_rate=0.8081), loss='mse")
return model

- create_additional_cnn_model():
model = Sequentiall)
model .add(Convolution2D(32, {3, 3), (1, 1}, input_shape=(66, 208, 3}, activation='elu'))
model .add(Convolution2D{64, {3, 3), (2, 2}, activation="elu'})
model . add(Convolution2D{128, (3, 3), (2, 2), activation="elu'})
model . add (Convolution2D{128, (3, 3), activation="elu'))
model.add(Flatten())
model.add{Dense(128, activation="elu'))
model.add(Dense( 6@, activation='elu'})
model.add(Dense{1@, activation='elu'})
model.add{Dense(1))
model.compile{Adam(learning_rate=0.8081), loss='mse")}
return model

Figure 5 Models

Models are also described in the utils.py file.




train_and_optimize(path, model_type=
datam = datafram(path)
ndata = balance(datam)

imagepath, steering = load images(path, ndata)

train test split({imagepath, steering, test size=8.3, shuffle=True, rando

create additional cnn_model()
model = create_model()
model. summary( )
model . fit(batching(xtrain, ytrain, 15, h=18, epochs=18,
validat data=batching(xtest, y ; False), shuffle=True, wvalidation_steps
model.save(f'c model type}.

cnn_predictions_train = model.predict{batching{xtrain, ytrainm,
cnn_predictions_test = model.predict(batching{xtest, ytest,

min_samples_train = min{len{cnn_predictions_train), len{ytrain))

min_samples_test = min{len{cnn_predictions_test}, len(ytest))

cnn_predictions_train = cnn_predictions_train[:min_samples_train]
ytrain = ytrain[:min_samples_train]

cnn_predictions_test[:min_s
~test]

(n_estimators

i %
ytrain)

br_predictions)

ions)

Figure 6 Training.py

This is training.py this file will be run after creating dataset from training from simulator
explained in the above steps.



Command to run:- python training.py

remove_directory(path):
try:
shutil.rmtree(path)
except PermissionError as e:
print(f"PermissionError:
except FileNotFoundError as
print(f"FileNotFoundError:

socketio.Server(logger=True, engineio_logger=
Flask(__name )

print(“"Loading model...")

model path = sys.argv[1]
print(model_path)

model = load_model(model path)
print(“Model loaded successfully.")

desired}")

f update(self, measurement):
self.set_point - measurement
tegral += self.error
control_value = self.Kp * sel ror + self.Ki * self. ral
print(f"Control update nt: {measurement Erro {self.error}, Integra {self.integral}, Cont
return control_value

controller

S| eed =

@sio.on(
f telemetry(
print(”
f data

print("Recei d
steering_angle = data["s
throttle = data 1
speed = data["
imgString = data[

Figure 7 test.py



This is test.py file here all the configrations for running the vehicle in simulator using the
trained models will be done

All the configrations and socket integeration is done in this file to connect the simulator
through port 4567.

To use the test first the file should be run the followed by the model which we want to use
then optionally if user want to record the run user can enter the folder name where user wants
to store the run images.

Command:-

With recording:-

python test.py “model name.keras”
Without recording:-

Python test.py “model name.keras” “rec

2

Mode: Autonomous :

Figure 8 Running in autonomous
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