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Lane Tracking and Lane Mark Classification

by Overlaying Multiple Time-Sliced Images

Student: Kuan-Wei Chen Advisor: Prof. Suh-Yin Lee

Prof. Hua-Tsung Chen

Institute of Computer Science and Engineering

National Chiao Tung University

Abstract

In recent years, with the widely spread of the car video recorder, more and more
Driver Assistance Systems for safety are developed. Lane detection is an essential
component of Driver Assistance System. In this thesis, we propose a lane tracking and
lane mark classification system utilizing the overlaying time-sliced images for ground
truth generation and real-time driver assistance application. First, we generate
time-sliced images from a video by accumulating the sliced data of the selection rows
in a frame. From the time-sliced images processed by top-hat transform and
smoothing, we obtain the lane line candidate points by finding the peaks in each row.
Then we remove the noises and connect the candidate points in the time-sliced images,
and the lane mark type of each candidate point is determined by the characteristic of
the point. Through overlaying the time-sliced images, the lane can be detected by
tracking the connected candidate points in different time-sliced images. For lane mark
classification, we collect the information of all the candidate points in the lane and

apply the major voting algorithm.



The experiments are conducted with the video sequences of four lane line
conditions, three road scenarios, and three kind of weather. The lane line conditions
are categorized into (1) two dash lines, (2) two solid lines, (3) one solid line and one
dash line, and (4) one double line and another line. The three road scenarios are (1)
straight lanes, (2) curve lanes, and (3) lane changes. The three kind of weather are (1)
sunny, (2) cloudy, and (3) rainy. The experimental results show that our proposed
ground truth generation method can detect over 99% of the lanes in all the video
sequences. In addition, the proposed real-time lane detection system can also achieve

high accuracy for lane tracking and lane mark classification.

Keyword: time-sliced image, ground truth generation, lane mark classification, lane

detection, lane tracking
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BEFHERFEFY PRGED 2 phaFd g RoEgaE o L RGERE T XX R
PR B 4oB] 3-10 71 o 28 (7) 5 A& FE‘* v 7F -1 8 # (grayscale white top-hat
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O el el o0l
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Max
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O06(x,y) = Dg(Ec(f(x,¥))) (6)
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