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Tracking Edges of Road White Lines by Four Snakes

HiroAKI SAwWANO®it and MINORU OKADA'

In this paper we propose a method for tracking edges of road white lines in a video by
an active contour model, snake. We assume that there are road white lines of both sides,
totally four physical edges of inner and outer exist since they are paired. The four edges are
selectively and simultaneously tracked for its targets with constraint of control points around
the vanishing line and snake cross prohibition. Experimental results indicate the availability
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of the proposed method with CG and actual road scenes.
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Fig.1 Inner and outer edges of road white lines.
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B master control point
o: slave control point
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Fig.2 External angles between two segments of two sides

in top view.
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Sk ={vk,0=(2k,0,Yk,0)s " s Vk,m—1 = (Th,m—1> Yk, m—1)})
for h — 0 to m — 2 do begin
if 1 > x5 then
if ((z1 <wp,, and @1 <@ p41) O
(r2 >z and 2 >z p41)) then return false
else
if ((z2 <wp,p and 2 <z py1) Or
(z1>zp p and 1 >xp p41)) then return false
end if
if y1 > yo then
if ((y1 <yk,n and y1 <yg p41) or
(y2 >yk,n and y2 >yj p4+1)) then return false
else
if ((y2 <yk,n and y2 <y p41) or
(y1>Yw,n and y1 >yg p4+1)) then return false

end if
if (((z1 — 2z2)(Yr,n — v1) + (y1 — y2)(z1 — Tk,n))
((z1—22) (Y, h+1— Y1) +(¥y1 —y2) (21— Tk nt1)) > 0)
then

if ((@k,n—Tk,h4+1DW1— Yk, R+ Wk, n =Yk, h+1) @k, n—T1))
(@k, =k, nt1) W2k, W H Yk, h Yk, nt1) @, p—T2)) > 0)
then return false
end if
end for
return true
end function

procedure CrossProhibition1,v2,5;,Sr00t={S0," - - ;8 n-1})
for | «— 0 to p do begin
flag<—true, s <— 0
for k — 0 ton — 1 do begin
if ((S;=8}) or (true=CrossCheck(v + aj,v2,Sg)))
then flag«false, break
end for
if (lag=true) then
q < E(vi +ay)
if ((t = NULL) or (¢t > q)) then t « ¢, s « [
end if
end for
v — v] +ag
end procedure

procedure Convergence (Sroot ={S0=1{v0,0, ", v0,m—-1}>
81 ={vn_1,0," " Vn—1,m—1}})
do begin
for i +— 0 ton — 1 do begin
CrossProhibition(v m—1,vi,m—2,5i, Sroot)
for k — m — 2 to 1 do begin
CrossProhibition(v; j, v; j11,S4, Sroot)
end for
MoveMasterControlPoint (v; o)
end for
while Condition(Syoot) =false
end procedure
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Fig.3 Cross prohibition between snakes and convergence.
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(a) former method (b) inner edge

(c) outer edge (d) both edges
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Fig.4 Experimental results by the former and proposed methods with a phantom
3D-CG video (a frame in the video).

(a) curve road

(b) oncoming vehicle

(c) near vehicles (d) tunnel
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Fig.5 Experimental results by the proposed method with actual road videos (a

frame in the video).
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Table 1 Comparison of the result of tracking edges with
the former method.
(a) 3D-CG road scene (Fig.4)

Ein Eout g
former method 6.70 5.22 3.389
proposed method (inner) 4.21 — 3.090
proposed method (outer) — 4.30 4.046
proposed method 4.70 —
1.824
(both edges) — 3.02

Ein, Eout: Convergence error (inner(] outer)
fps: Frame rate

(b) Actual road scene (Fig.5 (a))

Ein Eout fps
former method 15.16 | 10.74 | 1.790
proposed method (inner) | 11.85 — 1.562
proposed method (outer) — 13.43 | 1.672
proposed method 15.84 —
0.810
(both edges) — 13.67
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