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Workshop on Algorithms for Modern Massive Data Sets



Diverse elevation point data: density, distribution, accuracy

Photogrammetry  0.76m v. accuracy (5ft contours)
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Constructing Digital Elevation Models

Grid DEM: Elevation stored at uniform grid points
TIN: Triangulation; elevation stored aértices

Contours Mapstso-contour lines at regular intervals



Natural feature extraction

Maps of topo parameters: computed simultaneously with interpolation using partial
derivatives of the RST function, terrain features: combined thresholds of topo parameters

Extracted foredunes 1999-2004 using  *© ,:\ |
profile curvature and elevation threshold 7 ‘i



Tracking Evolving Features

slip faces: slope >30deg 1995 new sllp face In 1999 2001

convex

0.000000
concave ‘

-0.010000 [

how to automatically track features that change some of
their properties over time?



Terrain Analysis

A Flow Analysis

A Watershed
hierarchy

A Visibility
A Navigation




Challenge: Massive Data Sets

A LIDAR
I NC Coastline: 200 million poirg®over 7 GB
I Neuse River basin (NC): 500 million pogqwser 17GB
i ApplachiarRange: 50GBTB

A Output is also large
I 10ft grid: 10GH
I 5ft grid: 40GH




Approximation Algorithms

A Exact computation expensive
Many practical problems are intractable
Multiple & often conflicting optimization criteria
Suffices to find a neasptimal solution

A Tunable Approximation algorithms
I Tradeoff between accuracy and efficiency
I User specifies tolerance



|/O-Bottleneck

A Data resides in secondary memory
A Disk access is 16mes slower than main memory
access

I Maximize useful data transferred with each access

I Amortize large access time by transferring large
contiguous blocks of data

A 1/0 ¢ not GRLL is
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|/O-efficient Algorithms [AV88]

A Traditional algorithms optimize CPU
computation

I Not sensitive to penalty of disk access Disk @

A 1/0 model
I Memory is finite
I Data is transferred in blocks (B: block size)
I Complexity: #disk blocks transferred (#|/05|§{AI\/I M

Scan(N) = O(N/B) CPU \ /
Sort(N) = O(flogu 33) B ~2KeK S MEa

External Memory Algorithm¥/itter]




TheTerraStreanModules
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(Classification) (DEM Construction) Conditioning Flow Routing
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Flow Accumulation Watershed Hierarchies Quality Metrics Contour Lines j




TIN DEM

Given a plane triangulation ¥ with with a height f(v) for each vertex v,
one can linearly interpolate f in the interior of every face of .

f(w)




Level Sets, Contours

The level-set at height [ is f~1(1).
Each connected component of a level set is called a contour.

Given levels L = {l1,...,l;}, the contour map is f1(L).




Contour Maps
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