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from the epipolar constraint and, correspondingly, decrease
the total error.

The main advantage of this technique is that many thou-
sand densely spaced samples can be made with minimal ef-
fort. In addition, the analysis process is almost completely
automated, which may allow its use in longer term (months
to years) studies of topographic change. One particularly in-
triguing investigation for which this technique is ideally suit-
ed is the documentation of beach cusp development. Beach
cusps are rhythmic foreshore features, with a typical spacing
between cusps of around 30 m. Models describing the pro-
cesses involved in cusp development differ greatly, but gen-
erally include the interaction between the swash bore front
and the underlying topography (DEaN and MAURMEYER,
1981; WERNER and FINK, 1993). The details of this interac-
tion are poorly understood given the dearth of swash and
topography observations during cusp growth. Since the stereo
technique documents both the swash edge motions and the
corresponding changes in topography, this method will aid
our understanding of beach cusp development and foreshore
sediment transport.

During this experiment, we were surprised by the stability
of the foreshore as documented using the video method, with
no obvious (> 3 cm) erosional or accretional trends either
between successive swashes or over a tidal cycle. This was
unexpected given changes on the order of 10 cm documented
further offshore in the surf zone and that the maximum run-
up velocities and swash depths (approximately 5 m/s and 10-
15 cm respectively) were assumed adequate to transport sed-
iment. We conclude that this result was not due to an error
inherent to the method because the groundtruth results were
similar. Instead, we suspect that the fluid and sediment pro-
cesses at the site during the sampling period were in a state
of equilibrium, which given the history of topographic change
at that location is seldom observed.

SUMMARY

Topographic changes in the foreshore region were estimat-
ed using a video technique that utilizes trinocular (three
view) stereogrammetry to recover topographic information
from a set of synchronous, overlapping video images. Topog-
raphy is mapped by following the movement of the sharply
defined, foamy runup edge that visibly contrasts with the
darker, underlying, saturated, beachface. Results from a field
experiment designed to test the practicality of the technique
suggest that the accuracy of the video method is between 1
and 3 cm and is comparable to that of traditional surveying
methods. The advantages of this new technique are that the
topography estimates are extremely dense, on the order of
thousands of estimates within a 10 by 10 meter region and
can be made on a wave by wave basis.
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