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Lane Keeping Assist System
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Abstract: In urban areas, accident rate is increased due to the
loss of concentration of the driver. To overcome this problem
autonomous based driving vehicle is introduced and since
autonomous vehicles needsto find the path to betravelled over the
lane. Grid based estimation is introduced which will be helpful to
find the correct position of the lane and if it deviates from the
correct position it automatically comes to the correct path.
Preprocessing method isused to find the correct path of thelaneto
avoid the false region over the lane images. This system will
helpful to find the correct position of the vehicle over the lane. It
also helpful to find the distance from the camera to the point of
theimage.
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[. INTRODUCTION

The autonomous vehicle reduces the accident rate and
increases the fuel economy. Self- driving car makes the
vehicles to move in the correct path and warns the system in
advance so that the prior action towards the vehicle can be
detected. The cost of the vehicle is high due to the many
sensor connected to the device. This will increase safety and
conservation of the energy and pollution rate is decreased and
human driven vehicle will cause accident but self-driving car
increases safety rate.

This paper briefly describes the previousy used
classification system techniques in section 2. Discussion
about the proposed system is given in Section 3. In section 4,
the results are discussed and analyzed. Section 5, discusses
about conclusion and future work.

Il. RELATED WORK

Jigjia Chen, Pan Zhao et.d., (2013) has proposed the
efficient component to reduce the traffic accidents. The path
planning of lane change is important in the autonomous
vehicle field. Curvature -continuous method is used for the
passage of the ego vehicle [2]. Safe lane change distance for
autonomous vehicle and maximum curvature is calculated to
verify the path of the vehicle and vehicle ride comfort-based
yaw-rate of the vehicle [2]. The above condition should be
applicable for the vehicle ride comfort.
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Joseph funke et.a, (2016) has demonstrated the
emergency lane change to the vehicle based on friction and
other constraints which causes the vehicle bi-elementary path
inreal time. Maximum curvature and friction cause the speed
change over the path. This system changes the speed with
respect to the vehicle steering input. As a result, emergency
lane change maneuvers causes the vehicle should brake with
maximum possibly entry speed with respect to the parameter
of the path.

Behrouz mashadi et.al., (2014) has designed the
autonomous ground vehicle with respect to the planning of the
path. In the condition of the double lane change, autonomous
vehicle detects the moving vehicle with respect to the speed
and distance. The overtaking path is generated by the
two-phase optima path-planning problem. This system is
designed to find the cost function is defined as latera
deviation and steering vehicleisidentified.

Arup k. Nandi et.a, (2015) implemented the storage
battery for the electrical vehicle This system analyses the
acceralation with respect to the vehicle speed. The design of
CODS is done by reducing the battery consuming duration
and acceralation time. The acceleration jerk was maintained
with respect to the quantify driving comfort.

Based on the system, response time should be low without
sacrificing solution and they are constraining the jerk to a
maximum level and minimizing the jerk as an optimization
objective.

1. PROPOSED SYSTEM

In existing system path planning algorithm has been
implemented. The proposed system can be divided into (i)
discrete space planning and (ii) continuous space planning.
The lane change maneuvers have the tube-based MPC. The
section can be divided into two stages planning of discrete and
continuous space Very recently, MPC camerais used for the
lane detection. As for metrics required to validate the
suitability of a lane change to avoid the collision rate. Each
year, a lot of accident is happening to overcome this
autonomous car is introduced. The autonomous car is
deep-deprived humans and distractible things humans. In
urban scenario, autonomous vehicle. CAN protocol is used to
communication with the other vehicle through
message-oriented type. Insurance costs will be reduced dueto
the autonomous vehicle and also redesign parking in cities.

3.1 Lane Boundary Detection

Lane-change is one of the most common behavior in the
blooming environment and also it is been an active field. The
objective of the lane-change is to move to the acquired
position with the corresponding constraints. In the constraints
of thefigure 1 autonomous features use to control the speed of
the car, lane changing, also its helpful for over taking and
interchange over the path.
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Figure.1l Autonomous lane detection

Thelane detection planning was performed by reducing
therisk of collision.
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3.2 Velocity Estimation of Target Vehicles
MPC camera allows the tracking of the system over 360
degree. It dso hasthe ability to track the objectswith arbitrary
shape (car). To minimize the number of accidents the with
turn-rate augmented into the state vector and velocity
estimation from the figure 2.
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Figure.2 Autonomouslane detection

3.3 Lane-Keeping & Lane-Changing Assist

The road is recognized by the sensor and controls the
steering angle with respect to the current lane. It alerts the
driver when he deviates from the correct position.
The Safe Lane change is acquired with the relative position
and velocity of the neighboring vehicle. The appropriate
trajectories are generated. It is to be noted that there is
difference between the lane changing condition.

3.4 Video Reading

Using the video data, object information is examined. The
information from the object is video file which makes us to
read datafrom the source. This system usesthe video Reading
function with respect to the video reader object and many
information about the object properties and read the data
using video reading function

3.5 Coordinate Systems

World: A fixed universal coordinate system in which all
vehicles and their sensors are placed.

Vehicle: Anchored to the ego vehicle. Typicaly, the
system coordinate is placed on the midpoint of the axis with
respect to the ground

Sensor: It refers to the vehicle monitoring system such as
camera, radars

or aradar.

Spatial: Information is captured from the image and it is
expressed in units of pixels

Pattern: It is used to calibrate the camera based on the
required position.
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Figure.3 Autonomous lane detection

The vehicle coordinate system (XV, YV, ZV) used by
reference for the ego vehicle. The term ego vehicle refers to
the vehi cle which containsthe sensor and monitorsthe vehicle
movement. Three position is taken according to the
movement of the vehicle.

The XV axes movement points to the forward direction.

The YV axes movement points to the forward movement
with respect to the left side.

The ZV axes movement pointsto the right-hand coordinate
system with respect to the vehicle.

IV. METHODOLGY

Different preprocessing methods were performed over the
image to remove the unwanted noise. Gaussian noise is used
to remove the unwanted noise which is also effective noise
and Cv2.Gaussian function is used. Median filter is used to
remove the salt and pepper noise in theimage and cv2.median
function is used. Bilateral filter is smoothening the edges and
find the true edgesin the image.

4.1. Contour Detection

Contour helps to find the closed curve of points or line
segments and represent the boundary of object in the image
and shapes of the object till the visible region. The overall
area of the green surface will be estimated. The input of the
image will be of Binary image or RGB image and perform the
thresholding operation on image and estimate the contour
over the green surface of the lane.

4.2. Canny Edge Detection

The Canny edge detector is used to detect the edges in the
image which operates in the multi-way. By applying Canny
detection to these Gaussian blurred images. In this algorithm
that detects edges based on gradient change. First step of
Canny Edge detection isimage smoothing with default kernel
size, it still applies explicit Gaussian blur images.

4.3. Perspective Mapping

Perspective mapping is used to overcome the parallel linesin
the image over the wide region it seemsto be exist but itisa
false one. To overcome the bird eye view is taken over the
image to find the lane line and apply the wrapping and
transform the image.

4.4. Grid based Estimation

Grid based estimation over the lane is used when autonomous
car travels the path of the lane when it moves.
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Itisused for the lateral and longitudinal view in the region of
interest and ROl should be wide one and applying the
perspective transform and apply over the inverse perspective
over the image we get the grid-based estimation over the lane
image.

4.5. Hough Transform

Visual information provides the lots of the accurate datain
it. Other vision-based algorithm is intensive and it takes the
storage requirement high or processing time. Hough
transform will produce the parametric shape without any
match with the local and neighboring-pixel information. It is
stable with the random image data. By using edge images, and
have found that the line and circle detection works good with
asmall set of image points.

V. RESULT AND DISCUSSION

5.1. Contour Method

Contour detection is used to find the shape and boundary of
the image. The exact position of the vehicle boundary in the
imageisfound out. Contour detection done on theimage. The
output of contour image in the figure 4. Thus, the outer
boundary of the image is detected and shown in the above
figured.After this Canny edge detected for the lane path of my
autonomous vehicle.

Figure.4 Output Image of Contour Method

5.2. Perspective View

Perspective view is used to find the bird eye view of theimage
and wrap the image and find the grid of known sizeto it. Lane
road appears to be converged due to paralle lines and facing
cameradueto perspective. In order to keep paralel linesto be
in the correct view bird eye view should be applied. Original
image describes how much range it will takes on the path of
images for lane lines detection. In the figure 5 origina image
and warped Undistorted image can be applied for a
perspective transform to rectify binary image.
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Figure.5 Output I mage of Perspective View (original
Image)
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Figure.6 Output Image of Perspective View (Undistorted
I mage)

5.3. Canny Edge Detection

Canny Detection is used to detect the edges and it takes
the grey scale image as input because of the single channel
analysis of the edges. Operations can perform by an image
using the Canny () method. From the input image figure 7
adjust the threshold of the image to get edges. In the figure 8
result of after apply canny edge detector.

Figure.8 Output Image of Canny Edge Detection

5.4. Grid Estimation Over the Lane

Grid of known size is estimated with the particular
Region of Interest and the lateral and longitude distancein the
image is divided for the perspective view with the required
number of grid on the lane is shown on the figure 9 and sum
the distance of view with the pixel per distance. In the Figure
10 placing the grid over the lane perform the inverse
perspective and over the perspective image in the original
image of the lane and grid estimation view is obtained.
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Figure.10 Grid Estimation view

Grid estimation view is designed by selecting the Region of
Interest of the lane and detecting the edges of the lane and
drawing the estimated grid over the system .From grid over
the particular areais calculated and it suits all the lane roads
Now when the autonomous vehicle moves ,by the base grid
drawn over the lane it automatically calculate the width and
distance of Ego vehicle and it automatically paves the way for
the ego vehicle.

VI. CONCLUSIONAND FUTURE WORK

Sdf-driving car playsthevital rolein thetrending field. When
ego-vehicle proceeded lane, changes occurs with the
environment of thelaneand also it performsinthereal time. It
aso provides the safety for the driving situation and vehicle
followed will also be ensured with the safety concern. It is
difficult to find the point to the image because image and real
world is of different domain. To overcome this grid-based
estimation isdone in the lane and also hel pful to find the exact
position of the lane. Clothoid Curve is drawn over curvy lane
with the third order polynomial. Hence the distance from the
image to the vehicle is analyzed.
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