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Abstract. Lane Detection is the fundamental vehicle driving system and self-
driving. The proposed concept is to employ the pixel difference in the expected lane
and the road backdrop to detach the lane from the road, and then the Curve fitting
model is made use of in the segregated lanes to locate the straight line in the image
as the lane line. This paper offers a lane detection method based on the Sobel filter
and Curve-fitting model for lane line tracking in different conditions. The main
objective is to improve the accuracy of the Xi’an city database and the KITTI vision
benchmark suite dataset. To achieve this HLS color space was performed which
identifies the lane by adding pixel values.
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1. Introduction

Most accidents occur due to invisible road lanes. The accidents can be reduced
drastically, by employing improved driving assists. A system that warns the driver, can
save considerable number of lives..Indriving assistance to achieve safety on roads, the
challenging tasks are road lanes’ detection or boundaries’ detection which is exposed in
white and yellow lines on roads. In this work, we developed a Curve fitting model
improving the robustness of detecting and tracking the lane for safe transportation.In our
method, inspection of lane and its tracking will be done by the Curve fitting model and
related component function to improvise the working of the lane detection and tracking.

2. Related Works

The literature[1] extracted the Adaptive Region of Interest to minimise computational
complexity. Then Kalman filter is used to find road boundaries sensed in the AROlusing
Progressive Probabilistic Hough Transform (PPHT) in the succeeding frame.
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In literature [2] lane marks in road images are extracted which is based on the multi-
constraints model and a clustering algorithm based is proposed to detect the lane. The
literature [3] used the B-spline fitting lane line from the strength of the RANSAC
algorithm for detection offront-view images and improved Hough transform to find
rear-view images. The literature [4] improved the accuracy of lane recognition and
reduced the difference between pixels. The literature [6] proposed an flexible road
detection technique that connects both lane lines and boundaries of obstacle ,
applicable for detecting lanes. The literature [7] makes use of a color threshold method
to identify lane edges with perspective transformations and Hough transform to find
out lane segments in the image with measured conditions. These conditions comprise a
straight road and a sunny weather. In literature [8] based on the Vision-Based
Extrapolation method which performs well in controlled weather conditions and Hough
transform used to detect only the straight lane. In this paper just as in [5] edge-based
detection with the open street map is used to detect lanes which increases computation
time. Hough Transform [9] is employed to identify the straight lane and the Curve
fitting model detects the curve lane which increases the computation time [13-14].

3. Lane Detection Algorithm

Lane detection in images is a significant operation in image processing and computer
vision. Lane detection algorithms detect the lane edges and determine the vehicle
position in the lane. A single monocular camera is used for lane detection. This work
corresponds to the accurate location of the vehicle in the same lane. This system
recognizes the majority of white and yellow markings across the lane effectively during
different conditions which include shadows, rain, snow, or other disturbances on the
road. The preprocessed image is perspective transformed which converts a 3D image to
a 2Dimage.Then the Sobel filter was performed for noise reduction and to identify the
pixel representing the edge. The sliding window method is applied from the bottom of
the image by identifying lane pixels. To calculate the vehicle’s center offset, the
polynomial fit in pixels is used to determine the x position of the left and right lane
corresponding to the y at the bottom of the image.

3.1 Sobel Edge Detection

By applying the threshold a particular part of the image, ROI, we have an HLS color
image as input. In this step, to locate boundaries of lane ,one edge detection method
called the Sobel filter, is used and the boundaries are detected. In Sobel filter, the main
objective is to detect the edges that are nearer to the real lane edges. Sobel edge
detection basically uses the gradient vector of an intense image. The captured color
image is transformed to HLS color space to make the method quicker, computationally
less intensive, and less sensitive to scene conditions. To detect the white lane, lightness
is set to a value close to 100%. Then the combination of saturation and lightness value
was defined to detect the yellow lane. In our proposed method, captured images choose
from the directory of the KITTI Benchmark suite, would be processed. The camera is so
calibrated that the vanishing point of the road should be kept on the top of the Region of
Interest(ROI).
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Figure 2. Lane detection and tracking flow chart

4. Lane Tracking algorithm

Lane Tracking is mainly employed to increase the computation efficiency of the lane
detection algorithm by keeping the earlier information of how the states have an
estimateofthefuturestates. Thisalgorithmincludesapredictionstepas well as a measurement
step. In the case of Lane Tracking, the prediction stage involves shifting the detected
lanes by a specific amount in the image, based on polynomial fit. In the measurement
step, the radius of curvature and vehicle offset were computed.

4.1 Sliding Window

To draw multiple sliding windows, the starting point of the windows should be known.
To find the initial point, a histogram for the bottom part of the image is calculated.
Based on the peak value of the histogram, the initial window is selected and the mean of
the non-zero points inside the window is determined. For the first half of the image, the
left lane peak is obtained and the other right half gives the peak of the right lane. Thus,
left and right starting sliding windows are formed, and then left lane center and right
lane center are calculated. This kind of selection works fine for both lanes are in the left
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lane on the left side of the image and the right lane on the right side of the image.The
sliding window output is in figure 3.

4.2 Lane Design Parameters

Vi

Figure 3.Sliding window output

The equation of the curve model is given as,

2

Ax“+Bx+C=0 ------- equation (1)

As A, B, C are the constants of the quadratic curve, five of which three constants of

the quadratic curve are thus state radius of the curvature is calculated using the y axis
point at the bottom of the image.

R = (1+ (d%y/dx2))>2 (dy/ dx) 2dx, dy are the lane positions.
5. Experimental Results
5.1 Lane Detection For Video Frames From Xi’an Citydataset

The present section details the experimental out comes of our method of detection of
lane with two sets of various video frames obtained from the Xi’an city dataset.

Figure4.a,b,c,d Output frame of Xi’an city database

5.2 Radius Calculation Of Xi’an City Database

The radius and vehicle offset ofa lane in the Xi’an city video database calculated using
the equation 2 formula and shown in table 1.
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Table 1. Radius and Vehicle offset calculation of Xi’an city database

IMAGE RADIUS (METER) VEHICLE OFFSET (METER)
Fig.5.a 4.1007 -0.263

Fig.5.b 4.3386 -0.001

Fig.5.c 6.6480 0.0834

Fig.5.d 6.6102 -0.2037

6. Conclusion and Future Work

Lane detection was done using the HLS color space and edge detection by using the
Sobel filter. Then curve fitting model was used for efficient lane detection and tracking.
For two video frames accuracy is calculated as 94.80% and for the KITTI dataset (not
described inside this paper) accuracy was calculated as 95.83%.This algorithm
computation time was calculated as (150-200milliseconds/frame) which is suitable for
real-time applications. This algorithm can be further developed for self-driving
vehicles.
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