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Urban ALS Flight Paths I
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Urban ALS Flight Paths II
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Overhanging objects 

Treat ALS points as 
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Occlusion Images II

Ambient Occlusion

Accumulate visibility at pixelsOcclusion patterns
Visibility is proportional
to clear sky views

Point samples treated as 
visibility from aircraft

+

++ + + + +

Sky Aircraft

Local 
Illumination

Occlusion Combined

Sky

A B

Building
Ground

Ground Visibility



Problems Solutions

Engineering Models I

How to create geometric models used in 
engineering simulations from ALS data?

Triangulation does not handle openings
and is not volumetric

Create voxel grid and 
convert to solid model

Each building wall as separate model

ALS data is fairly sparse

Voxels are volumetric

Simple and robust

Requires veri�cation

ALS Solid Modeling Simulation

Low Stress

High Stress



Create voxel grid and classify 
voxels as {Active} or {Inactive}

Create solid model from connected 
{Active} voxels

Engineering Models II
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Building Extraction I
Problems Solutions

How to extract points 
acquired on buildings?

Identify building outlines through 
points sampled on walls
Use image processing to 
identify building interiors

Densely built-up urban
regions

~82% of buildings detected
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