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Fig. 19. Boundary of a moving object overlaid onto the right image of the stereo pair in figure 16.

region around the FOE # This means that epipolar-based
methods will have difficulties for viewing directions
close to the direction of motion. This is of course the
direction in which moving object detection is likely to
be most important. One heuristic for partially overcom-
ing limitations near the FOE is to look for large magni-
tude values of translational flow near the FOE. Such
values correspond either to moving objects or to environ-
mental points that are very close to the camera. Sec-
ondly, while the motion epipolar methods were devel-
oped to allow for the possibility of a moving camera,
translational camera motion is actually a requirement.
Without translational motion, there is no motion epipolar
constraint to violate. More specifically, not only must
the camera be moving, but significant portions of the
visible environment must be sufficiently close to gen-
erate detectable nonzero translational flow values. Most
methods based on the depth/flow or rigidity constraints
should work for both moving and stationary cameras.

No method for detecting moving objects will be effec-
tive if it depends on knowing precise values of optical
flow.- Techniques for estimating optical flow are intrin-

“Lawton talks about a “dead zone” around the FOE within which
no information based exclusively on camera motion is available [23].
This effect is a problem not only for moving object detection, but
also for techniques such as motion stereo.

sically noisy (e.g., see [24]). Additional difficulties arise
due to the idealized nature of equations (1)-(3). Real
cameras are not point-projection systems. Substantial
effort is required to accurately determine the values of
x and y in (1)-(3). Geometric distortions in the optical
and sensing systems affect measured locations on the
image plane. Variabilities in effective focal length can be
substantial. Reliable techniques will be based on search-
ing for large-magnitude effects in the flow field [25].
All of the methods described here compare flow vectors
to some predetermined standard, or look for significant
differences across flow boundaries. As a result, all deal
with relatively large-magnitude effects. Reliability is
still dependent on scene structure, the nature of camera
motion, and position in the visual field relative to the
direction of translation. Furthermore, many optical flow
estimation techniques perform poorly in the vicinity
of discontinuities in flow. Improvements in this regard
will lead to more sensitive moving object detection.
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