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Abstract— The safety of the roads is highly important for the
purpose of reducing the fatalities and casualties that are
caused due to it. Extensive study shows that most of the
mishaps caused on the road are due to driver distraction or
alcohol intoxication that can lead to impaired driving and
reaction times which can be a recipe for disaster on the road.
The obstacles on the road also play an important part in
leading to collisions which can be an unforeseen scenario that
can be easily prevented through the use of effective
methodologies. Most of the predominant researchers utilize
in invasive approach for the purpose of driver distraction
detection which does more harm than good. Therefore for the
purpose of achieving an effective driver distraction driver
intoxication and obstacle detection an effective methodology
has been elaborated in this research article. The proposed
methodology utilizes ultrasonic sensors along with the use of
image processing techniques strengthened by adaboost and
decision tree approach for effective and accurate driver
distraction detection along with driver intoxication as well as
obstacle detection. The approach has been effectively
experimented on to achieve the performance metrics which
indicates a satisfactory performance of the approach.

Keywords: Region of Interest, AdaBoost, Decision Tree,
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I. INTRODUCTION

Transportation is one of the most important and highly
effective approach for enabling us in in achieving large scale
in habitation of this planet. This is due to the fact that up until
effective techniques for the transportation of various goods
and other materials was not developed, most of the major
civilizations have been found on the river banks of major
rivers across the world. This is due to the fact that most of the
resources for effective lifestyle of a civilization were
available around the river and required the least amount of
transportation which was an extremely difficult task to
perform at that time. It was after the successful invention of
the wheel and several different iterations any improvements
in transportation technology that led to large number of
settlements considered moving away from the rivers and
populating other geographical locations.

In the early days the transportation was achieved
effectively through the use of draught animals. Ever since the
invention of the wheel these draught animals were effective
in providing the force for pulling or pushing the cards that are
loaded with material. This went on for a long time where the
effort required for pulling large amounts of loads was purely
organic. This was until the introduction of cars and other
internal combustion driven engines that facilitated transfer of
large loads at high speeds from one location to another. This
was highly effective and quickly became the major mode of
transfer on land and improves the connectivity as well as the
transfer of goods was effective.

Therefore the transportation was improved
significantly which allowed the transfer of goods and

transportation mechanism through a vast network of roads
and highways all across major cities. This facilitated high
speed and high load transfer from one location to another
which was a welcome move that has facilitated the rise of
society and technology as we see today. But this was not
without its own share of repercussions where large amount of
accidents have led to safety concerns on the roads as heavy
machinery such as a vehicle or a truck has a lot of momentum
that can be fatal in the case of a collision.

There are increased incidences of these mishaps
occurring for a large amount of populous that has resulted in
major casualties on the road. There is a need for an effective
system that can prevent these occurrences and provide a safe
and secure commute for the travelers as well as transportation
of goods. The major criteria noticed when effectively
analyzing the statistics related to road accidents it was found
that most of these accidents are caused due to driver
distraction. And the other half of the accidents have been due
to the driver being under the influence of alcohol that impair
the motor abilities for a quick reaction time in case of a
collision scenario. Any obstacle that is encountered at an
impaired level of cognition can lead to significant reduction
in the response time and the reaction of the driver which can
cause a catastrophic collision.

Therefore an effective methodology needs to be
implemented to reduce driver distraction improve obstacle
detection on vehicles as well as prevent any innervated person
from getting behind the wheel of a vehicle. A large number
of techniques have been researched upon by the researchers
where most of these devices are highly intrusive to the driver
such as various sensors placed on their body which can
negatively impact the driving performance of the driver.
Therefore to improve this approach and significantly bolster
the safety of the roads an effective methodology for driver
distraction along with alcohol detection and obstacle
detection has been proposed in this research article.
Therefore, the approach for the purpose of detecting driver
distraction has been achieved through the realization of image
processing approaches and facial marking detection of a
distracted driver.

For the purpose of image processing task the
adaboost and decision tree are the most effective approaches
that is utilized for the purpose of driver distraction detection.
The effective utilization of an ultrasonic sensor allots a driver
of an obstacle that might be obscured or cannot be seen
clearly by the driver due to various weather conditions. This
approach has been effectively quantified in this research
article to achieve significant improvements in the safety of
the computers and travelers on the road.

This research paper utilizes the section 2 for
evaluation of the previous researches in the form of a
literature survey. Section 3 elaborates about the proposed
idea, whereas the section 4 discusses about the obtained
results. Finally, section 5 provides the conclusion and offers
the future direction for research.
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Il. LITERATURE SURVEY

N.Li presents to classify driver behaviors by using the
effective combination of visual-cognitive distraction. The
proposed paper is segregated into two parts in the first part is
cognitive and visual distractions and analyzed separately.[1]
Thus to predict the distraction regression models with elastic
net regularization is implemented and in the second part is
driver behaviors are characterized with joint cognitive visual
space. The result of the proposed paper has been achieved
through the use of people’s choice and their perceptions.

S.Iranmanesh  describes  Advanced  Driver
Assistance System (ADAS) was implemented by using the
Forward Collision Warning (FCW) just to reduce rear-end
collisions. [2] Thus the proposed paper generates warnings
frequently comparing with Time Headway with a flexible
threshold. The proposed framework is structured with a
learning-based approach that continually monitors the driver
distraction levels with the use of CAN or Controller Area
Network. The result of the proposed framework is effective
as compared to other publications.

W.Kim proposes the driver distraction process using
image processing algorithms such as the convolutional neural
networks. [3] A convolutional neural network is implemented
on inception ResNet and Mobilenet successfully. Both
experiments are trained on a small amount of dataset and the
checkpoint of the dataset. The system is implemented by
keeping in mind the safety of the driver. The previous
researches were implemented by using CNN shallow models
but it has low accuracy. The results of the proposed
methodology show reliable results for the other subjects.

S.Wang introduces early detection of driver
distractions by utilizing brain activity measured by
electroencephalographic (EEG) signals. [4] In the literature,
the methodology is compared with other methodology for
distracted and non-distracted periods. By implementing map
viewing start and end of a distraction period is proposed in a
new framework. The trial of the framework is done on EEG
signals recorded from 24 subject datasets. The result of the
proposed paper can be used to implement the design of future
intelligent navigation systems.

D.Yiwei proposes OEMs integrate touch screens
inside the cockpit to upgrade the sense of tech. OEMs id
divided into four categories such as touch screen and some
buttons, touch screen and many buttons, touch screen only,
no touch screen. [5] The task of the driver is to control the
steering wheel, accelerator pedal, brake pedal control, and the
second task is to regarding safety-related like as wipers, turn
signals, and entertainment-related tertiary tasks. Thus the
proposed paper shows the two different impacts similar to a
driving distraction.

S. Pradeep Kumar describes most of the traffic
accidents are occurred due to negligence of the driver
distraction. Just to detect distractive driving the EEG signals
are analyzed in the proposed scheme. [6] From 10 different
subjects, the data is collected and obtained into different
frequency bands. Theta frequency band is connected with
Discrete Wavelet Transform (DWT) and other 17 different
features. The proposed paper shows provide the highest

accuracy rate of 71.1% by comparing cognitive distraction
and visual Distraction for detecting the distraction in drivers.

J.Xie discusses vehicle accidents and injury caused
due to accidents are occurred due to driver distraction. For
identifying driver distraction automated system is developed
under the great interest for upgrading road safety.[7] To
recognize distraction different classifiers are used such as K-
nearest neighbor, Logistic regression, Random forest, and
Gaussian naive Bayes. For the experiment, 24 drivers were
recruited for testing for the proposed framework. The
experiment results in an accuracy of 87% with smartphone
sensor signals.

Mr. O.Wathiq states a number of human deaths are
caused due to road accidents. There is much reason for road
accidents but the main reason is drivers fatigue and
distraction. [8] For the fastest detection of driver drowsiness,
many researchers have developed various techniques for
preventing road accidents. There are many techniques used
for distraction detection based on image processing concepts.
Firstly face is detected and then eyes, mouth & head position
is extracted. The proposed paper implements feature
extraction and optimized face detector using the SVM
classifier method.

R.Manoharan elaborates the main reasons for road
accidents are Driver fatigue and distraction during travel. In
recent times many systems are developed just for monitoring
driver activities to avoid accidents. [9] The main objectives
behind developing the proposed papers are road safety and
driver assistance systems. In proposed paper implements a
novel approach for detecting eye and yawning detection. The
methodology is implemented using OpenCV installed in low-
cost smartphones. The results of the proposed paper have
achieved high accuracy of drive distraction

A.Fasanmade proposes the prevention of road
accidents thus by detecting driver distractions. Both driver
behavior and vehicle dynamics are impacted by distractions.
By using fuzzy set theory author presents an evaluation by
using the fuzzy set theory. [10] To enhancing Advanced
Driver Assistance Systems (ADAS) counting the severity of
distraction is important for driver distractions to have varying
impacts. The main aim of the people is a rule-based detection
and a dynamic Bayesian fuzzy logic for the classification of
driver's distractions.

M.Castro proposes real-time facial expression
recognition by using the Bicameral approach by facing the
driver and the other facing the road. In predicting the
distraction cues eye gaze in relation is one of the viable
parameters.[11] The features of the driver’s face are
accurately extracted by the feature extraction software
(OpenFace). There is also a disadvantage if the driver's face
is very minute will decrease the accuracy. Thus the accuracy
of the proposed paper is 84% F-measure using feature
extraction,

T.Liu presents a driver-centered driver assistance
system with the help of the countermeasures and
fundamentals for constructing the distraction. [12] The
researchers of the proposed paper detect the distraction in real
driving conditions. To classify eye and head movements of
the driver semi-supervised extreme learning machine and
Laplacian support vector machine is used. By implementing
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semi-supervised learning methods the accuracy improved by
0.0245 on average.

K.Gillmeier automated driving functions hold a high
potential for driver intention detection. For detecting driver
intention a sensitivity analysis probabilistic technique is used.
[13] By using accelerator pedal and the longitudinal and
lateral accelerations was introduced. Thus to recognize the
distraction level information of the driver is stored. All the
collusion accidents can be avoided if the driver reaction 0.5
seconds earlier. At least three seconds prior can avoid the 87
% of drivers reduce their distraction.

Fig. 1: Proposed model for Driver distraction system

1. PROPOSED METHODOLOGY

The presented approach for the detection of driver distraction
has been illustrated in the figure 1 given above. The step by
step execution of the approach has been detailed in the section
given below.

1) Step 1: Live video streaming and Frame grabbing:

The presented technique utilizes the input from a web camera
for the purpose of achieving the video as an input. The video
stream is utilized as an input to the system which implements
the open-source library called OpenCV. This allows the video
to be integrated with the java code that is then used to capture
frames at a particular time interval.

The captured frames are subjected to preprocessing
approach which rescales the image and performs cropping
based on the abstract boundaries of the face determined by
the OpenCV library. This image which is rescaled and
cropped is then used for the purpose of region of interest
evaluation in the next step of the approach.

1) Step 2: Region of interest for Skin:
The cropped and rescaled facial image produced previously
is provided as an input to this step for the region of interest
determination. The Bufferedlmage class is used to read the
respective image object containing the individual’s face. The
image object is nothing but a matrix consisting of the pixel
values. The pixel values contain the Red, Blue and Green
color values which are used for the measurement of the
pixel’s Blue Chroma and Red Chroma components. This
evaluation for YCbCr color models is attained through the use
of the equation 1 and 2 below.

Ch=-0.169*R-0.332*G + 0.500 * B + 128 (1)

Cr=0.500*R-0.419*G-0.081 *B + 128 (2)

The values obtained through the mathematical
evaluation of the pixel values and the equation given above,

certain values of Cr and Cb are attained. These values are
further classified for the detection of the skin. The value
between 177 and 137 for Cr and the value of 127 to 77 for Cb
is indicative of the skin. The selected values are considered
for the evaluation of the value of T through the equation given
in 3 below.
T=Cb+0.6*Cr 3)

The value of T calculated through the equation by
providing the Red Chroma and Blue Chroma components is
subjected to threshold evaluation. The value of T in the range
of 215-190 is considered as the true skin pixel and is marked
as white. If the pixel does not conform to the values of T
considered in the threshold, then those pixels are marked as
black. This is iteratively performed for all the pixels in the
image object. This results in a binary image with the skin
highlighted in the form of a mask image.

This process of skin detection is depicted in the
below mentioned algorithm 1.
ALGORITHM 1: Region of Interest through Skin Detection

/lInput: Input image RIMG

//Output: Skin Detected image Sivc
/[Fig. 1: function: gregionofinterest(Rivc)

1. Start
2: SIMG = , count=0

for i = 0 to size of breadth of Rime
for j=0 to size of Height of Rime
col = RIMG [i,j] (PIX)
R= col[0]
G=col[1]
B=col[2]
Cb=-0.169*R -0.332* G + 0.500 * B + 128)
10: Cr=0.500*R-0.419*G-0.081*B + 128
11: if (Cr> 137 && Cr < 177), then

12:  if (Ch < 127 && Cb > 77), then

SCRCON SINCINOTRE. ¢

13: t=Cb+0.6 *Cr;

14: if (t>190 && t < 215), then
16: SIMG [i,j] (PIX)=[ 255,255,255]
17: end if, else

18: Sime [i,j] (P1X)=[0,0,0]
19: end if, else

20: Sime [i,j] (P1X)=[0,0,0]
21: end if, else

22: Sime [1,j] (P1X)=[0,0,0]
23: end if

24: end for

25: end for

26: return Sime

27: stop

7/ Step 3: AdaBoost & Entropy:
This is one of the most important steps that allow the effective
realization of the AdaBoost approach for the detection of the
distraction in the driver. The steps achieved for the detection
are provided below.
1) Creating Base Learners — The AdaBoost for the
collected facial images is created in this stage of the
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proposed model by converting the image to grey
scale using the CS_Gray model. Following this, the
image is re-evaluated for white pixels and their color
change as a function of position. The boundary
between these two colors is created by identifying
the change in color, which finally gives an edge
image that accurately represents the eye and mouth
regions. Using the recurrent traversal methodology,
this edge image and skin detected images are used to
remove the skin of any further undesirable blots or
patches. This technique measures the layers of the
pixels or neurons in 8 directions like NORTH,

SOUTH, EAST, WEST, NORTH EAST, NORTH

WEST, SOUTH EAST and SOUTH WEST to

determine their positions.

2) Calculating total Error - The skin-cleared image and
edge image is transmitted to a layer in this step,
which determines the undesirable blots recurrently
in the 8 directions specified before. This phase
results in an image that is red for the skin and black
for the rest of the image. All other unnecessary spots
in the facial region are removed, and the segments
are estimated based on their areas and distance
between one another. In the next step of the
AdaBoost model for calculating the performance of
the stump, the obtained segments of different
portions of the faces are used to evaluate the proper
face.

3) Calculating Performance of Stump - The resulting
face image segments obtained previously are first
subjected to light correction in this step. This precise
light correction process improves the light features
of all segments of the face, allowing it to be
appropriately enhanced for the existence of any
distraction. This is accomplished by evaluating the
multiplier values that, when multiplied with the
obtained pixel values, has the ability to improve the
pixel values considerably.

After correcting the light, then the image segments
are mapped to the position of the eyes and mouth recurrently.
Once the eyes and mouth positions are mapped their pixels
are counted. These pixel counts are estimated for their
entropy in the designated region.

41 Step 4: Decision Tree:

The values achieved in training of the face values for the
features through Adaboost is provided as an input which are
effectively utilized here along with the sensor data collected
for the purpose of classification. The data collected from the
various sensors such as alcohol and ultrasonic are provided to
the if-then rules of decision tree for the purpose of alcohol
detection obstacle detection and drowsiness identification.
The threshold values for the sensors are previously tested and
provided for accurate implementation in the rules to achieve
precise identification and alert generation. The decision tree
approach is the most important classification paradigm that
allows for the user to achieve the output while utilizing this
system.

IV. RESULTS AND DISCUSSIONS

The proposed methodology for identification of driver
distraction along with alcohol and obstacle detection has been
achieved in the JAVA programming language through the
utilization of the NetBeans integrated development
environment. The development machine was a laptop that
consisted of an Intel core i5 processor which was assisted by
1TB of storage and 8GB of Ram. The open source library
called open CV was used for the purpose of capturing the
video stream and providing the frames as an input to the
system.

The evaluation of the performance of the proposed
methodology for diamond distraction needs to be performed
for achieving the level of accuracy attained by the system.
The experimentation procedure is necessary as it allows for
the determination of accurate implementation of adaboost and
decision tree methodologies for precise outcomes. For this
purpose the methodology of precision and recall has been
implemented for the experimental procedure.

- v

Fig. 2: Yawning Detected

Fig. 3: Obstacle and Alcohol Detected

Fig. 4: Connections of Hardware

A. Performance Evaluation based on Precision and Recall

The precision and recall performance parametric have been
one of the most useful and highly accurate measures of
performance of any system. The precision and recall can be

All rights reserved by www.ijsrd.com 33



Driver Distraction Estimation through AdaBoost and 10T
(I3SRD/Vol. 9/Issue 05/2021/011)

effectively implemented on the proposed methodology for
achieving accurate performance metrics that can be useful in
determining the preciseness of the presented technique.

The experimental procedure using precision and
recall extracts the in-depth information related to the
performance that is attend by the driver distraction detection
along with alcohol and obstacle detection approach. The
precision approach basically determines the performance
relative to a certain parameter whereas the recall provides the
absolute accuracy of the system in performing the driver
distraction identification.

The parameters used and the rigorous experimental
evaluations are performed through the equation 6 and 7 given
below.

A = The number of correctly identified Driver Distractions
B= The number of incorrectly identified Driver Distractions
C = The number of Driver Distractions not identified
So, precision can be defined as
Precision = (A / (A+ B)) *100
Recall = (A / (A+ C)) *100

Extensive experimentation is performed on the
proposed technique and the equations stated above are used
to achieve the values of precision and recall that are listed in
the table 1 below.
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Table 1: Precision and Recall Measurement Table for
performance of Driver Distraction Detection
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Fig. 5: Comparison of Precision and Recall for the
performance of Driver Distraction Detection
The experimentation has been performed thoroughly
for or a number of trials provided to the system for the
detection of driver distraction. The varying numbers of
expected distractions that need to be evaluated were provided
as an input and the respective output has been tabulated in the
table 1 given above. This table is then utilized for the purpose
of creating a graphical representation using a plot graph
provided in figure 2 above. As it can be seen the performance
of the driver distraction approach has been considerable
satisfactory and achieves very low levels of error. The
precision and recall values of 89.44 and 89.17 have been an
indication of accurate implementation of this detraction
approach through the use of adaboost and decision tree.

V. CONCLUSION AND FUTURE SCOPE

The proposed methodology for effective and useful driver
distraction detection has been elaborated in this research
article. The methodology also performs driver intoxication
detection as well as obstacle detection for improving the
safety of the roads significantly. A webcam is utilized to
capture the face of the individual driving the vehicle. These
images are effectively process to achieve the region of
interest which is the face of the individual for the distraction
detection. The Adaboost classifier significantly improves the
detection of distraction signs on the driver's face correctly.
The use of ultrasonic sensors achieves accurate obstacle
detection and an alcohol sensor is utilized to detect the level
of intoxication of a driver. All of these values are provided to
the decision tree approach for accurate classification through
the implementation of if then rules. This results in a highly
accurate implementation of the methodology that can
significantly improve the safety on the roads. An extensive
experimental evaluation has confirmed the performance
metrics of the approach which has significantly improve
performance than the conventional approaches.

This research can be further improved in the future
through transformation into an API which will be easier to
implement into existing systems of CCTV camera softwares.
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