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Lane Detection on Non-flat Road Using Piecewise Linear Model
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ABSTRACT

This paper proposes a robust lane detection algorithm for non-flat roads by combining a piecewise linear
model and dynamic programming. Compared with other lane models, the piecewise linear model can represent
3D shapes of roads from the scenes acquired by monocular camera since it can form a curved surface through a
set of planar road. To represent the real road, the planar roads are created by various angles and positions at
each section. And dynamic programming determines an optimal combination of planar roads based on lane
properties. Experiment results demonstrate the robustness of proposed algorithm against non-flat road, curved road,

and camera vibration.

oluput A4S o Aol AxE FomH
A} obl £ SHES EgE i A4 o]

.M 2 &
& E
A R Bl AGHAEA A ARALYE F sk olele A A A
o] o

A7} ksl #)%53 x]—ix} 7] & tlofsh HI/H 718k 7| utel] 24 FAEL] Aol Al~Ele]
£ 53l 53 52 A}3) S I3k olck whEhA] ekt B2 AFSl
2 aAgezs TWH Wel 9 ads wugd A KA A0e A2 A5 QT A4
03 e on Fa Gl Aol AR A g o2 olelAlw glrk

¢ First Author : Sogang University Department of Electronic Engineering, jm08814@naver.com, %3]%]
Corresponding Author : Sogang University Department of Electronic Engineering, gkim@sogang.ac.kr, %3]
= E D KICS2014-06-224, Received June 2, 2014; Revised June 13, 2014; Accepted June 16, 2014

322

www.dbpia.co.kr



i EFA mReAe] i A mdg o83 Al AE

B Aol i AT 218 Al AHstar,

o=a =

1.1 2hd o7 JE A

Apegol] 2T FheljelE o]-8-310] "‘P—;F%\l' dow
BE] 28 7AEE) 913 A7-59 B3-S v, =}
A AZ we Z7 oJauus) x}wﬂi{}&] 7|5}
M) o4 of el wie} o] Hep,
713}8HA Aol 9]k k3 2pAle] A= o
, AWV 5o dAhE o] g3l AAE S W
‘éfj AxREALE7}E Yrhs ogo] il shx]uk
o]8-3k 7, AAA el ] ApxdFolt ApAd
oo AMESEA] ShEl AR AEe] Aol

o] EAlaek. meby WA A=

B

o2 L
oy
2
o

[N
©
o)
d
i

2
2
-
r

e

o 2 A% dFEL Q) Fuzh A nH 7k 7]
et e olgala olek

34 sk A EARe] F|SPRRAE o 0
He HR B P A9} 230) ol wRE
AR A9 T b 4 Sleh W mRAl
A wdesi W wxrel e e 4

A7E Aol A - Aple] Hasithe 7S o8-
T S 8 F piele] WR, R 94
ol 2lsll Zheete] 2pA Wb} whashe AdgellA
= oleig 7Hde] AREA] 7] witell Al A=l
2217} WAkl

o9} 7o FA| S FE3)y| 98] Hast Kime 7]
2ke] 2| Wsks FAgtems shdlte] "oyt
Ero] gA-ee sk AdE skt sisick
Bl 2oz o) 5e] wpye =2rle] wlolzl= 7}
AL o83] wiell 2 13 Zo] o] gl =
21 Ake] AAde AES 5 dicke I Exigck

A7 23] 225 7R A AE dTE
& zEE e Fle} 3elx] A sE e o)

8 1. FF] e T2 o
Fig. 1. A non-flat road
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Fig. 2. (a) The piecewise-linear representation of the non-flat road in world coordinates (b) world and lane coordinates
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Fig. 3. The block diagram of the proposed algorithm
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world coordinates into the image plane
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Fig. b. Determination of the scene boundaries using (a)
vertical planes and (b) inclined planes
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# of Image

. Place Feature
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Fig. 9. Detection results of curved lanes using the
proposed algorihm in (a-b) urban areas and (c) an
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T2 10. (a) Datasetl®] Wang 57'¢] wbHe] Az}ed4l (b) Dataset2] Wang 579 wbHe] Aol (¢) Dataset32] Wang &
[719] Wge] A#3A (d) Datasetl®] A|bsh= WHEe] AFdA} (e) Dataser2®] Ajkshe= We] Axd4t (f) Dataset3e] A2k}
= W] A

Fig. 10. Examples of detection results based on (a-c) Wang et al” and (d-f) the proposed on dataset 1 through 3, from left
to right

72l 11. (a) Datasetl®] Ha 9} Kim™¢] whe] ZA5}ed2l (b) Dataset2®] Ha ¢} Kim™e] whe] ZAs}ed2}t (c) Dataset3®] Ha <}
Kim™e] wpye] A4}k (d) Datasetl®] A|bshz W] 2394 () Dataset2®] AlFsh= whHe] AoedAt (f) Dataset3®] Aok
she o) Asien

Fig. 11. Examples of detection results based on (a-c) Ha and Kim™ and (d-f) the proposed on dataset 1 through 3, from left
to right
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