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Crossing Obstacle Detection with a Vehicle-Mounted Camera
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We propose a computer vision algorithm that detects obstacles crossing the vehicle’s path with a monocular

camera mounted on the vehicle. False positives are strongly suppressed even for low-resolution images by

imposing constraints on feature-based optical flows. The constraints are derived from a model of crossing obstacle

motion under perspective projection. A key concept in this model is the “Relative Incoming Angle”, which is the

angle between the relative velocity of a background object and the relative velocity of a crossing obstacle with

respect to the camera. We show an ROC curve that has been obtained by varying the Relative Incoming Angle

using our dataset consisting of 18 scenes, 1456 frames. A representative point on the curve yields a detection rate

of 59.7% and false positive rate of 2.6% per image.
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Fig. 1 The Relative Incoming Angle.
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Fig. 6 True positive examples (images are cropped). The six figures on the left are pre-crossing and others are post-crossing.
Block arrows indicate FOEs. Optical flows whose rotational components are subtracted are shown by (thin) arrows.
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ROC curve (per-image)
(] + — ™ T + ™

T

—B8—all, hist
—©—pre, hist
—dfr—pnogt_HI
—%=—post, H2
=B 3ll, ne hist
=% -pre, no hist ]
% — & -psst_no hist
02 00 063 00 008 0046 008 008 006
FPR

Fig. 7 The ROC curve (per frame). The set of threshold
values of Relative Incoming Angle is: {0.5, 5, 10,
15, 25, 40, 60} (degrees). In the figure, “all”
means evaluating all available data; “pre./post.”
means evaluating data containing only a pre-/post-
crossing state; “hist.” means detection histories
used; “no hist.” means no detection histories
used. As for “H1” and “H2” , a description is
given in the text.
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