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Modern renmote sensing nethods such as LIDAR readily generate very

|l arge data sets of high-resolution elevation data. Severa
applications including stream mappi ng, | andslide risk assessnent,
hydr ol ogi cal and erosion nodeling can benefit fromthis

hi gh-resol uti on data, but processing the data sets which can be tens
or hundreds of gigabytes in size poses a nunber of technica
chal | enges. LIDAR point sets must be transfornmed into a digita

el evation nodel (DEM and derived products such as a river network or
wat er sheds, |line of sight information before users can conduct

rel evant studi es.

We descri be our approach as a pipeline consisting of a nunber of

i ndividual stages. In the first stage we convert raw LI DAR point sets
to a digital elevation nodels using the spline approxination method
with substantially nodified segnmentation procedure to handl e hundreds
of millions of points. The constructed DEM may have sone artifacts
due to sanpling noise or introduced by the approximation nethod. W
therefore renpbve fromthe terrain topol ogi cal noise that woul d i npede
water flow along a river network while preserving |arge natura
depressi ons or sinks such as quarries or craters.

The next stages use the denoi sed DEM for constructing various derived
data or terrain analysis tools. For exanple, we have devel oped these stages
for computing flow network and wat er shade hi erarchies

We designed and inpl enented the pipeline nmentioned above such that the
entire pipeline is scalable to |large data sets. A single non-scal able
stage in the pipeline would create a bottleneck and Iimt overal
scalability. The experimental results on

real LIDAR data that show our approach is scalable to data sets
contai ni ng hundreds of million of points--over 20GB of raw data. Qur
approach allows users to go fromraw data to useful high-Ieve



information with little or no manual intervention; at the sanme tineg,
our software is highly nodul ar and each stage can be run individually
if certain internediate results are desired.
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