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Model-based Curved Lane Detection using Geometric Relation
between Camera and Road Plane
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Abstract: In this paper, we propose a robust curved lane marking detection method. Several lane detection methods have been
proposed, however most of them have considered only straight lanes. Compared to the number of straight lane detection researches,
less number of curved-lane detection researches has been investigated. This paper proposes a new curved lane detection and tracking
method which is robust to various illumination conditions. First, the proposed methods detect straight lanes using a robust road
feature image. Using the geometric relation between a vehicle camera and the road plane, several circle models are generated, which
are later projected as curved lane models on the camera images. On the top of the detected straight lanes, the curved lane models are
superimposed to match with the road feature image. Then, each curve model is voted based on the distribution of road features.
Finally, the curve model with highest votes is selected as the true curve model. The performance and efficiency of the proposed

algorithm are shown in experimental results.
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Fig. 1. Flow diagram of the proposed curved lane detection method.
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Fig. 2. Example of'the lane feature extraction process.
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Fig. 3. Lane feature detection results.

(b) Feature image.
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(a) Result of feature extraction. (b) Cropped image of the red box in (a).
a9 4. 54 FF A S
Fig. 4. Result of feature extraction.
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Fig. 5. Flow diagram of a straight lane detection algorithm [11].

(a) Input image. (b) Result image.
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Fig. 6. Result of straight lane detection.
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Fig. 8. Geometric model for curved lane candidate generation.

vk wolz] o] B4 Agleld).

X=+r2— (Y —Y0)2 + X0 @)

2. ZM XM molo|

Zhe k= ﬁlcf& BN Fa4 A Ble] $RE QA
317] el B2 el A 7] 3akd 95 24}
A Fhdg} o HFsteof gl

ARbeE W2 A &b L1119 & HollA] 52 =F
= "ol HAel 2 (D& ol&ste] 12719 d& AL
AdE 12719 AF LIS 2 (8)9] FRAEE o]Lste
Aol Fodsla 13 99} e 13719 A FTHEo] AAE
Ag 1T = Qi

13709 A SRE 2] - Al V)] A
[12]914 A 50~120km/h =20 Ao HHarA vk
90~710ms A-8-3te] 443t AR WAl E 1 5
A5 R 670 100m, 150m, 225m, 337m, 507m, 761me}t = =
1 67l -100m, -150m, -225m, -337m, -507m, -761m= A}-&-3}
S 1] AXAAS ARSste] 13719 A $RE A4
3t

9 9ollA A pE HFHES BT ERPHA ZF4A
2 7P 5 o] Hok ¥ 99 o] HAs FA
o= 5 A7 e FAo] T2 FEs o
T Ak A BHle] FEES AA A H5E Cy)E

Io| /g)\-l

[‘

X 4

>
o

R

a9 9.3 Apde] R md A4 A
Fig. 9. Candidate models of a curved lane.
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Fig. 11. Experimental setup for data acquisition.
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Tablel. Result of detection by various conditions.

Data Total True False Detection
Set frames detection detection rate(%)
Setl 635 612 23 96
Set2 1291 1155 166 89
Set3 1459 1392 67 95
Set4 16438 1487 171 90
Set5 812 744 68 91
Average detection rate 90

% 12, ThFsE 2R CIA o] AP AAE At
Fig. 12. Lane detection results in various illumination conditions.
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