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ABSTRACT:

This paper proposes an inexpensive vision-based system to exactly identify Eyes Off target
(EOR). The device has three primary components: 1) robust facial feature monitoring 2) mind
pose and gaze estimation and 3) 3-D geometric reasoning to recognize EOR. Within the video
stream from the camera put on the controls column, our physiques tracks facial features within
the driver’s face. While using the supervised landmarks plus a 3-D face model, the device
computes mind pose and gaze direction. Distracted driving is probably the primary causes of
vehicle collisions within the United States. States. Passively monitoring a driver’s activities
comprises the building blocks from the automobile safety system that could potentially reduce
the quantity of accidents by estimating the driver’s focus of attention. Your brain pose estimation
formula is robust to no rigid face deformations due to modifications in expressions. Finally,
employing a 3-D geometric analysis, the device reliably detects EOR. The recommended system
does not need any driver-dependent calibration or manual initialization and works instantly (25
FPS), during the day and night. Our physiques accomplished above 90% EOR precision for
individuals examined situations. To validate the performance in the system in the real vehicle
atmosphere, we transported out a comprehensive experimental evaluation under all types

illumination conditions, facial expressions, and individuals.

Keywords: Driver monitoring system, eyes off the road detection, gaze estimation, head pose

estimation.

I. INTRODUCTION crashes. Based on research launched through
Distracted driving is understood to be any the National Highway Traffic Safety
action that may divert an individual's Administration (NHTSA) and also the
attention from the primary task of driving. Virginia Tech Transportation Institute
Driver distractions would be the leading (VTTI), 80% of crashes and 65% of near-
reason for most vehicle crashes and near- crashes involve some type of driver
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distraction [1]. Distractions include texting,

utilizing a smartphone, eating and
consuming, modifying a CD player,
operating a GPS navigation system or
speaking to travellers. Many of the
challenging nowadays, consequently, the
cognitive load brought on by secondary
tasks that motorists need to manage has
elevated through the years, hence growing
distracted driving. Especially concerning is
using hands-held phones along with other
similar products while driving. Monitoring
driver activities forms the foundation of the
safety system that may potentially reduce
the amount of crashes by discovering
anomalous situations. authors demonstrated
that the effective vision-based distracted
driving recognition product is built upon
reliable EOR estimation, However, creating
a real-time EOR recognition system
legitimate driving situations is extremely
challenging for many reasons: (1) The
machine must operate throughout the day
and night and under real life illumination
conditions (2) alterations in drivers’ mind
pose and eye actions lead to drastic
alterations in the facial expression to
become monitored (3) the machine should
be accurate for various people across
multiple ethnicities, genders, and age

brackets. Furthermore, it should be robust to
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individuals with various kinds of glasses. To
deal with these problems, this paper presents
a minimal-cost, accurate, and real-time
system to identify EOR. Observe that EOR
recognition is just one element of a method
for discovering and alerting distracted
motorists. The machine collects video from
the camera placed on the controls column
and tracks facial expression. Utilizing a
three dimensional mind model, the machine
estimations the mind pose and gaze
direction.  Using three  dimensional
geometric analysis, our bodies introduces a
dependable way of EOR estimation. Our
bodies work at 25 FPS in MATLAB and
don’t require any sort of driver dependent
calibration or manual initialization. It
supports glasses and works throughout the
day and night. Additionally, the mind pose
estimation formula utilizes a three
dimensional deformable mind model that
has the capacity to handle driver facial
expressions permitting reliable mind pose
estimation by decoupling rigid and non-rigid
facial motion
Il. PREVIOUS WORK

Driver monitoring is a lengthy standing
research condition in computer vision. It's
past the scope from the paper to examine all
existing systems, but we offer an account of

the very most relevant operate in academia
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and industry. For an entire summary of

existing systems, there are two methods to
estimate gaze direction: Techniques that just
make use of the mind pose and individuals
which use the driver’s mind pose and gaze.
For systems that depend only on mind pose
estimation, Lee et al suggested an formula
for yaw and pitch estimation according to
normalized histograms of vertical and
horizontal edge projections coupled with an
ellipsoidal face model along with a Support
Vector Machine (SVM) classifier for gaze
estimation. Chutorian et al. suggested a
person mind pose estimation formula
according to Localized Gradient Orientation
(LGO) histograms in conjunction with
Support Vector Repressors (SVR). The
formula was further produced by presenting
a mind monitoring module built upon three
dimensional motion estimation along with a
mesh type of the driver’s mind. Systems
which use mind pose and gaze estimation
are arranged into software and hardware
based approaches a passive driver gaze
monitoring system using Active Appearance
Models (AAMs) for facial feature
monitoring and mind pose estimation [2].
The driver’s pupils were also monitored
along with a three dimensional eye-model
was utilized for accurate gaze estimation

from the monocular camera. Hardware-
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based methods to driver mind pose and gaze
estimation depend on near-infrared (IR)
illuminators to create the vibrant pupil effect
The pupils are monitored utilizing a Kaman
filter the machine uses image features round
the pupil in conjunction with a nearest
neighbor classifier for mind pose estimation.
The gaze is believed by removing the
displacement and direction from the middle
of the pupil towards the glint and taking
advantage of straight line regression to map
to nine gaze directions [3]. This technique
isn't person-independent and should be
calibrated for each system configuration and
driver. These near-IR illumination systems
work particularly well during the night, but
performance can drop significantly because
of contamination created by exterior light
sources and glasses systems according to
near-IR are the most typical. The Saab
Driver Attention Warning System detects
visual inattention and drowsy driving. The
machine uses two miniature IR cameras
integrated with Wise Eye technology to
precisely estimate mind pose, gaze, and eye
lid status. Whenever a driver’s gaze isn't
situated within the primary attention zone
for any predefined period, a security is
triggered.
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Fig.1. Block Diagram of Proposed System
Il. METHODOLOGY
This describes the primary aspects of our
bodies. You will find six primary modules:
Image acquisition, facial feature recognition
and monitoring, mind pose estimation, gaze
estimation, EOR recognition, and shades
recognition. The look acquisition module is
dependent on a minimal-cost CCD camera
(within our situation, a Logitech ¢920
Webcam) placed on the top from the
controls column The CCD camera was
placed within the controls column For
evening operation, the machine requires an
illumination source to supply a obvious
picture of the driver’s face [4]. Facial
Feature  Recognition and  Monitoring
Parameterized Appearance Models (PAMS),
for example Active Appearance Models and
Morph able Models, are popular record
approaches for face monitoring. Mind Pose
Estimation In tangible driving situations,
motorist’s change their mind pose and facial

features while driving. Precisely estimating
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driver’s mind pose in complex situations is
really a challenging problem. Within this
section, a three dimensional mind pose
estimation product is suggested to decouple
rigid and non-rigid mind motion. The mind
model is symbolized utilizing a shape
vector; the driver’s gaze direction provides
crucial information whether the motive force
is distracted or otherwise. Gaze estimation is
a lengthy standing condition in computer
vision. The EOR estimation is dependent on
a three dimensional ray tracing way in
which uses the geometry from the scene.
Our EOR estimation formula computes the
stage where the driver’s three dimensional
gaze line, our bodies works reliably with
motorists of various ethnicities putting on
various kinds of glasses [5]. However, when
the driver is putting on shades, it's not easy
to robustly identify the pupil.

Operation:

In this project LPC2148 plays major
role. It was belongs to ARM7 architecture.
Matlab code also plays major role. Matlab
connected to camera and it can take face
image of driver and gives status of face
condition. Also IR sensor can notify weather
driver sit on driver place. If any condition
fail among those two parameters then
output condition is disable. If two are in

correct conditions then output is enable. We
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can see output condition with dc motor.

Assume dc motor like vehicle engine.

This project uses regulated 5V, 500mA
power supply. 7805 three terminal voltage
regulator is used for voltage regulation.
Bridge type full wave rectifier is used to
rectify the ac output of secondary of

230/12V step down transformer

Kit pic:

IV. CONCLUSION
The suggested system has the capacity to
identify EOR at night and day, and under an
array of driver’s qualities. Three would be
the primary novelties from the suggested
system: (1) Robust face landmark tracker in

line with the Supervised Descent Method,
(2) accurate estimation of three dimensional
driver pose, position, and gaze direction
robust to non-rigid facial deformations, (3)
three dimensional analysis of vehicle/driver
geometry for EOR conjecture. This paper
describes a genuine-time EOR system while
using video from the monocular camera
placed on controls column. The machine
doesn't need specific calibration or manual
initialization. More to the point, no major re-
calibration is essential when the camera
position is altered or maybe we re-define a
brand new on the-road area. It's because the
explicit utilization of three dimensional
geometric reasoning. Hence, installing the
machine in numerous vehicle models doesn't
need any extra theoretical development. The
machine accomplished an precision above
ninety percent for all those situations
evaluated, including evening operation. Our
experiments demonstrated our mind pose
estimation formula is robust to extreme
facial deformations. While our bodies
provided encouraging results, we predict
that enhancing the facial feature recognition
in challenging situations will raise the
performance in our system. Presently, we're
also focusing on enhancing the pupil
recognition using Hough transform-based

techniques to improve the gaze estimation.

Available online: http://edupediapublications.org/journals/index.php/lIJR/

Page |5128




of

b

International Journal

~<

International Journal of Research
Available at https://edupediapublications.org/journals

p-ISSN: 2348-6848
e-ISSN: 2348-795X

2Bl

E

Volume 03 Issue 14
October 2016

REFERENCES

[1] C. Cao, Y. Weng, S. Zhou, Y. Tong, and
K. Zhou, “Facewarehouse: A 3D facial
expression database for visual computing,”
IEEE Trans. Vis. Comput. Graphics, vol. 20,
no. 3, pp. 413-425, Mar. 2014.

[2] L. Fletcher and A. Zelinsky, “Driver
inattention detection based on eye gaze
Road event correlation,” Int. J. Robot. Res.,
vol. 28, no. 6, pp. 774-801, Jun. 2009.

[3] Q. Ji and X. Yang, “Real-time eye, gaze,
and face pose tracking for monitoring driver
vigilance,” Real-Time Imag., vol. 8, no. 5,
pp. 357-377, Oct. 2002.

[4] E. Murphy-Chutorian and M. M. Trivedi,
“Head pose estimation and augmented
reality tracking: An integrated system and
evaluation for monitoring

driver awareness,” IEEE Trans. Intell.
Transp. Syst., vol. 11, no. 2, pp. 300-311,
Jun. 2010.

[5] X. Xiong and F. De la Torre,
“Supervised descent method and its
applications to face alignment,” in Proc.
IEEE Conf. Comput. Vis. Pattern Recog.,
2013, pp. 532-539.

AUTHOR’S DETAILS:
STUDENT DETAILS:

DEPARTMENT OF ELECTRONICS AND
COMMUNICATION ENGINEERING.

BRANCH: EMBEDDED SYSTEMS
STUDENT NAME: D SUJATHA (M TECH)
ROLL NUMBER: 14M31D5505

COLLEGE NAME: NISHITHA COLLEGE OF
ENGINEERING & TECHNOLOGY.

EMAIL ID: sujatha.dasari37@gmail.com

GUIDE DETAILS:

GUIDE NAME: MRS. SRITULASI
ADIGOPULA.

ASSISTANT PROFESSOR

EMAIL ID: sritulasiadigopula@gmail.com

Available online: http://edupediapublications.org/journals/index.php/lIJR/

Page |5129



mailto:sujatha.dasari37@gmail.com
mailto:sritulasiadigopula@gmail.com

