


Urban Applications of LIDAR (1) l

5.1 Introduction

5.2 Road Extraction

5.3 Building Extraction and 3D Reconstruction
5.4 Population Estimation

5.5 Change Detection

5.6 Assessment of Post-Disaster Building Damage
5.7 Assessment of Post-Disaster Road Blockage



Road Extraction

Create intensity image Non-ground LiDAR points (Px)

Create DSM from P,

Convert null values to zero
Merge intensity image and DSM
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Intensity + Non-ground DSM
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Population Estimation Methods

Areal Interpolation
(use census data as input)

With Ancillary Data

/|

Population Estimation
Using GIS/RS

W

Without Ancillary Data

Population vs. Urban Areas

Population vs. Land Uses

Statistical Modeling
(use census data for model
training and assessment)

Population vs. Dwelling Units

Population vs. Image Spectral Values

Population vs. Other Physical and
Socioeconomic Variables




Flowchart for Population Estimati

Landsat TM Images: LiDAR Data:

2000/03/04 (6 bands) 1. Spatial Interpolation to Create LiDAR DSM and DEM
2000/07/10 (6 bands) 2. Normalized DSM: nDSM = DSM - DEM

Maximum Likelihood 3. Mathematical Morphology for nDSM Smoothing
Classification for Land 4 Image Thresholding to Remove Low-Height Objects
Use and Land Cover 5. Mathematical Morphology for Removing Small Objects

Residential Class Derived from LiDAR-Derived Buildings Pre-2000 Residential
12-band Landsat TM Images and Grouped Trees and Commercial Parcels
(Residential Map) (nDSM Map) (Parcel Map)

A

Remove Non-residential Pixels Obtain Residential and Commercial
from nDSM Map Buildings from nDSM Map
Extract Individual Buildings |. Final nDSM Map for
in Sampling Blocks Population Estimation

Wy

Conversion to Points and Spatial Joining Zonal Statistics in Sampling Blocks

Number of Buildings Area of Buildings Census 2000
in Each Census Block in Each Census Block Data

)

10 Linear Regression Models and Geographically Weighted Regression Models
(Count vs. Population, Area vs. Population, Volume vs. Population)

Apply Regression Models to All
Census Blocks for Population Estimation |:| Data Sources

Accuracy Assessment |:| Processes




DTM of a study area in Denton, TX l
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Noise Removal
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Buillding Footprints Extracted from LIDA

Q Project5-1 - ArcMap
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
DE@s B x| o o - [1300 v EEEEO| 3 QA[FQ 5 e« [HE- TR

Table Of Contents 2 x
LR A=
-1 = Layers
5
(.
-] @ bldg_poly
O
= O Prj51LasDataset.lasd

LAS point elevation
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ampling Census Blocks
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Using spatial join to get building count

A , Spatial Join

Target Features

blocksamples v

Join Features

bldg_poly hd

Qutput Feature Class

‘ C:\Temp\smp-sp-join.shp

Join Operation (optional
JOIN _ONE_TO_ONE
Keep All Target Features (optional)

Field Map of Join Features (optional)

+ISTATE (Long)
HICNTY (Text)
+/POP (Long)

+ID (Long)
+/GRIDCODE (Long)

Match Option (optional
| CONTAINS

Cancel Environments... << Hide Help

Spatial Join

Joins attributes from
one feature to
another based on
the spatial
relationship. The
target features and
the joined attributes
from the join
features are written
to the output feature
class.

Tool Help



Population vs. Building Count

y=2.9395x+2.7267
R?=0.8103

c
0
=
L,

=3

Q.

@)
(a

40
Building Count in Census Blocks (x)




Population vs. Building Area

y=0.0129x + 1.5297
R2=0.9365
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2,000.00 4,000.00 6,000.00 8,000.00  10,000.00  12,000.00
Building Area {m?) in Census Blocks (x)




Population vs. Building Volume

y=0.0026x + 5.9044
R?=0.9096
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10,000.00  20,000.00  30,000.00 40,000.00 50,000.00 60,000.00
Building Volume (m?3) in Census Blocks (x)




- @ 3D Sample Tools
- & Conversion
“.ASCIl Text To LAS
“. LAS Dataset To Point

¥ LAS Dataset To Tiled Rasters
. LAS File Extent As Polygon

LAZ To zLAS

¥ Mosaic To LAS Dataset
¥ Terrain To Tiled Rasters
““TIN To LandXML
“.TIN to Multipatch
“zLAS To LAZ

=& Feature Analysis

“* Adjust Multipatch Z
“. Cast Shadows On Raster
“ Contour Multipatch
¥ Create Sun Sightlines
¥ Create Sun Skymap
“ Cross Section Lines
¥ Cross Section Polygons
“ Explode Multipatch
“ Simplify 3D Line

3D Sample Tools

=& Lidar Analysis
“. LAS Building Multipatch
“. LAS Building Polygon
“. LAS Overlap Areas
“ LAS Point Statistics By Area
“\ Locate LAS Points By Proximity
“.Sample Z From LAS
=& Lidar Classification
“ Classify LAS By Height
“ Classify LAS Ground Points
“ Classify LAS Model Key Points
“ Classify LAS Noise
“ Classify LAS Overlap Points
“ Classify LAS Rooftop Points

- & Lidar Management
¥ Check LAS
“. Create PRJ for LAS
¥ Delete PRJ For LAS
¥ EzLAS Optimizer
“. LAS File Information
¥ LAS Reporter
““LAS To LAS
“* Rearrange LAS Points
¥ Split LAS File

=& TIN
“Closest TIN Node
“ Create Fence Diagram
““ Extract TIN
““Integrate TINs
“.Set TIN Node Z

~& Vegetation Analysis
“ Canopy Peaks
“ LAS Height Metrics As Raster
“.Tree Crown Extent
“.Tree Crown Radius




Adding 3D Sample Tools

AL

AY e \'_]
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Look in: 13D Samples

ELAS Report
3D Sample Tools.tbx

Name: 3D Sample Tools.tbx

Show of type:  Toolboxes




Project 5.1: 3D Proximity Analysis

@ Project5.1 - ArcMap

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
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Project 5.1: 3D Proximity Analysis

@ L

File Edit View Bookmarks Selection Geoprocessing Customize Windows Help
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LAS point elevation
229.526 - 362.031
223415 - 229.526
217.303 - 223.415
211,192 - 217.303
205.081 - 211.192
198.97 - 205.081
192.858 - 198.97
186.747 - 192.858
134.047 - 186.747

0 features selected




If you are still looking for a course project,
you may try this one ...

1. Download “Denton201 1.las” from
hitp://geography.unt.edu/~pdong/LIDAR/Chapter5/Pr
ojects. 1/

2. Develop a method 1o map individual trees or tree
groups (taller than 2 m) in the dataset, and save the
tree locations and tree heights in a shapefile or
geodatabase.

3. Do some accuracy assessment (true or false)
through field investigation.

4. Write a project report.


http://geography.unt.edu/~pdong/LiDAR/Chapter5/Project5.1/

