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Abstract In this paper we propose a method to track edges of road white lines in a video by an active contour
model, snake. In a road scene where the lines of both sides are paired, there are‘totally four physical edges of inner
and outer of the road white lines. In a result of first order partial differential in the scene, positive and negative
peaks appear and correspond to the edges. We focus on tracking the edges selectively by two snakes utilizing image
energies considering the peaks and directions of first order differential. In addition, all edges of the white lines are
tracked by four snakes corresponding to the edges. Experimental results indicate the availability of the proposed
method to track the four edges in CG phantom and actual road scene videos.
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Fig. 1: Inner and outer edges of road white lines
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Fig. 2: Angle ¢ of a segment of control points to x axis
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Tab. 1: Image energy selection using the angle ¢

of a segment to z axis

Inner Outer

Left | Right | Left | Right

0<¢SZ |Byy| Eye | By | Bys

E:_ | Ezy | Ezy | Ex-

3 o< |Ey_ | Byy |Eys | Ey-

T<$< 3¢
Ey- | Ey- | Byt | Eyy

77" <¢p<s2m
Origin of ¢ is v(i — 1).

B (v(i) = { WinegeGeDl (v @): Dl @O
0 : otherwise

%+wﬁ»={—mmwcdhﬁvmyDﬂ@&»go o
0 : otherwise

Ey-(v (i) = { 'lODimageGaDyI (v (3)): DyI (v-(i))éo ©
: otherwise
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Fig. 3: Example of bad topology. relationship of tracking edges
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®: master control point
o slave control point

4 EERICETZHOE T2 FHONA
Fig. 4: External angles between two segments of two sides
in top view
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Tab. 2: Comparison of tracking edges of road white lines

(average of 4 frames)

Ep |Fow| S | C | s
former method 6.70 | 5.22 [0.03 | 6.4 |3.389
proposed method (inner) | 4.21| - |0.01]18.13.090
proposed method (outer) | — | 4.30 | 0.02 | 18.9 | 4.046
proposed method - 4.70| - |0.03 112 1.824
(both edges) . - 3.02 | 0.02

Ein, Eout: Convergence error (inner, outer)
S: Smoothness value

C: Iteration count

fps: Frame rate
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(a) frame 1 (b) frame 38 (c) frame 50 (d) frame 82
5 77FA3D-CG BERNT 0 DREKFIRIC & 5 TRRER
Fig. 5: Experimental results of the former method for a phantom 3D-CG video

(a) frame 1 (b) frame 33 (c) frame 50 (d) frame 87
X6 77vtAh3D-CG Bl »DEBFHAMONMDO L v BHER
Fig. 6: Experimental results of inner road edge tracking by proposed method for a phantom 3D-CG video

(a) frame 1 (b) frame 34 (c) frame 56 (d) frame 125
M7 772124 3D-CG BIiRD 7 & OEBMMEROMUD L » 2 EERER
Fig. 7. Experimental results of inner road edge tracking by proposed method for a phantom 3D-CG video

(a) frame 1 (b) frame 14 (c) frame 20 (d) frame 41
8 77 kA4 3D-CG BIFRD 78 OMBTHDMT L v 2 5E S R
Fig. 8: Experimental results of the edges tracking by the proposed method for a phantom 3D-CG video

(a) video A (b) video B (c) video C (d) video D
9 KEBEHRO - DRBFIKIC & 5 EBRES R

Fig. 9: Experimental results by the proposed method for actual road videos
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