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Motivation

 prevention of accidents important task in driver assistance

* many accidents are caused by inattention

* most systems for lane departure warning rely on lane
markings

 systems for roads without lane markings still required

C development of a system for road boundary detection
and tracking

C system that is not restricted to roads with lane markings
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Particle Filter System - Overview
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Dynamic System — Clothoid Road Model
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Dynamic System — Motion Model

s prediction for small time interval dt
= constant velocity v
= constant yaw-rate

- vehicle motion: x(t) =vt  Y(t) = Yt
y(t) =0

* relative motion of road boundary:
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Measurement — Image Classification

¢ road detection based on texture features
* classifer output d € [dinin, Amax]
« assignment to “road” and “non-road” class

41“ o ANY \' . J
= road
. ¥2 ® non-road
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Measurement — Overlapping

combined feature
vectors

feature extraction
regions

combined feature
vectors
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Measurement — Probability

s empirically determined probability of d
ed = di € {do, dlr ...,d23, d24}
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p(d;|road) ~ hist,,qq(d;)
p(dilnon — road) = hist,on—roaa(d;)
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Particle Filter System - Overview
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monochrome
image

measurement
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wy : weights k : time step
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Likelihood — Calculation (1/2)

NT'OW

pladd) = | | pzimlei)

m=0

N,ow : number of rows

m  :row index
Zk m - Mmeasurements in row m

idx,, : horizontal patch position

p(21,0|xk
D (21 |xk
D(2k 2%k
p(2i 3|k

P(ZkA Xk
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Likelihood — Calculation (2/2)

® ® ® ® ® ® ® ®
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idx,
®(
®( —
idx,
®(
idxs

o _
idx,

®( _
idxs

idx,

idxm (x}() -1 idxm (x}'c) +N,-
p(Zk,m|x1i<) = l_[ p (zk,m, j|patchj=road) * 1_[ p (Zk,m, jlpatchj=non—road)
j=idom (xL)-N; j=idxm(xb)+1
N; : number of left neighbors Ji : horizontal position

N, : number of right neighbors  z,, ; : measurement at position (m,j)
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I A
RMSE[m] 0.2957 | ..
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vel: 23.4 mJs (84 km/h] yaw: 0.20 looptime: 33 ms frame: 17629/ 452 time: 52460.15 A
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