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Obstacle Detection Based on Cross Ratio
Using Vanishing Lines and Two Horizontal Line Features

KENJIRO Mayumr, ! Tovyoniro Havasn, 2
SuuicH! ENOKIDAT? and Tosniaki Ejimaf?

This paper treats a method for detecting vehicles as obstacles using a single
car-mounted camera. With the spread of car-mounted camera, the uniform
method is required which applicable to videos from camera in various posi-
tions and angles. There, focus on the method using cross ratio and vanishing
lines, propose the introduction of position of vanishing line of grand plane and
attempt to improvement of robustness to the angles and pitching motion of
vehicles, for the calculation method using two horizontal lines in the image.
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Fig.1 Cross ratio
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Fig.2 Projection model
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Fig.3 Obstacle motion constraint model

f 4

N

04 0O00OO0O0OODOO
Fig.4 Road motion constraint model
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Fig.5 Common obstacle
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Fig.6 Featureless obstacle

07 0O00OD0OOOO0OO0ODODOOOOOO
Fig.7 Angled obstacle motion constraint model
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Fig.8 Angled road motion constraint model
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Fig.9 Cross ratio based road motion constraint model
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Fig.10 Experimental environment schema
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Fig.11 Comparison of detection accuracy about vanishing line designation
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Fig.12 Comparison of false detection accuracy about vanishing line designation
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Fig. 13 Comparison of detection accuracy about pitching correction
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Fig. 14 Comparison of false detection accuracy about pitching correction
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Fig.15 False detection containing a line segment in the high position
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