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Module Introduction

After hearing the lecture and given the topographic Delaware data, the
student will be able to create and clean bare earth models and
extract various feature information, including building footprints.

ArcGIS Components

* ArcMap

ArcGIS Extensions

Skills L q * LIDAR Analyst
1S Learne + Feature Analyst
eImport Raster Elevation and Intensity data * Spatial Analyst
*Create Bare Earth Model
*Clean Bare Earth Model
*Generate Building Footprints
*Perform Analysis to Assist Selection of Appropriate Input Variables
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Module Introduction

Background of LIDAR Analyst

Visual Learning Systems developed tools to automate data analysis. These tools are
Feature Analyst and LIDAR Analyst. Both these tools work as extensions in ESRI
ArcMap and in other software packages, and both of these packages work with raster
information.

LIDAR Analyst uses elevation data as input for its spatial analysis algorithms. The user
may modify some parameters used by these algorithms to affect the final results.

Visual Learning Systems has produced Tutorial Lessons and corresponding datasets that
should be studied in addition to the material presented in these exercises. These
materials are intended to illustrate the major points from the VLS manuals and training.

eCoastal Training — LIDAR Analyst & Feature Analyst — April 6-7, 2006




LIDAR Analyst: Bare Earth and Feature Extraction 5-6

Module Introduction

Preparing Data for Loading into LIDAR Analyst

LIDAR Analyst requires the input data to be raster format with perfectly square cells or
pixels. To accomplish this the data should be in a projected coordinate system such as
Universal Transverse Mercator (UTM) or State Plane (SP) system. Because CHARTS
data are provided in geographic coordinate space, they must be converted to the
projected coordinate system prior to creating the elevation raster image.

The CHARTS data are produced with the longitude value provided with an East-Positive
sign convention. If Corpscon is used to convert the data, the sign of the longitude value
must be reversed for proper coordinate conversion.

The Joint Lidar Bathymetry Technical Center of Expertise (JALBTCX) has found that 1m
grids produced by QT Modeler, a software package produced by Applied Imagery, work
well in LIDAR Analyst software. To produce these grids, data must be loaded into QT
Modeler and then exported in an ESRI ASCII Grid format. When this file is unloaded, QT
assigns the “No Data” value to -9999. Using a text editor, the “No Data” value is
reassigned to some value slightly lower than the lowest elevation within the model. For
example, if the lowest data elevation in the model were -10.46, the “No Data” value would
be modified from -9999 to -15. This file is then passed through the ArcToolbox
ASCIItoRaster command to convert the raster from ASCII to a TIF format. When using
this tool, be sure to add the “.tif” extension on the output file name and select FLOAT as
the output data type.
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Bare Earth and Feature Extraction

Notes:
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Exercise A: Importing Raster Elevation and Intensity Information

Background

LIDAR Analyst and Feature Analyst require raster datasets
as input for calculations. These data must be loaded
into the ArcMap project prior to creating desired LIDAR
Analyst products. LIDAR Analyst makes calculations
based on the elevation data and allows the user to
input intensity information for reference.

Goal

After completing the exercise, you will
be able to successfully import raster
elevation and intensity data into
ArcMap as input data for LIDAR
Analyst functions.

Objectives

1. Student will be able to
import raster elevation data.

2. Student will be able to
import raster intensity data.

» Student will be able to use
the LIDAR Analyst Cut
Images tool.
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Exercise A: Importing Raster Elevation and Intensity Information
In this exercise, the student will:
Set up a new project in ArcMap
Load First Return Image (TF in file name for Topo First)
Load Last Return Image (TL in file name for Topo Last)
Load Intensity Image (INT in file name for Intensity) Data Frame Properties 2Jed
Use the crop tool to extract portions of the |arger dataset. MapCache | AnnotaionGroups | ExtentRectangles | Size and Posion |
General ] Data Frame ] Frame Coordinate System l lllurnination ] Grids ]
As discussed in the Introduction, LIDAR Analyst requires the raster CNM:%:UT:A SZ”‘E”‘:mN
images to have perfectly square cell sizes and the input raster files E[Tieaéonzti,a_%sg;%g%fgn%ggam o] G |
are created in some projected coordinate system to meet this EE@;:PEJ?;EQ; o
requirement. The files used for this training were projected to UTM Scale_Faclor 039600
atitude_OF_ Ongin: O
space. v
p Tranzformations...
Therefore, the first step in extracting features is to start a new Se'ef:tla :j:::‘::e ks —
ArcMap project and define the coordinate system in the Data + g Predefined -
Frame Properties. The selected coordinate system should match L8 o _ e
the data. {2 NBE TEEE TR Zone 18R Mew .
Add To Favontes
Once this is set the user should activate Spatial Analyst and LIDAR
Analyst extensions under the Tools pull down menu.
ak. | Cancel | |
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Exercise A: Importing Raster Elevation and Intensity Information

The process steps in LIDAR Analyst are organized to simplify the LIDAR Analyst 3
tool’s functionality for the user. In the LIDAR Analyst toolbar, the W LIDAR Analyst ~ - ¥
first option is to “Load LIDAR Data...”

L Load LIDAR Data. ..

incorrect selection is made, it is not a major set-back because the
appropriate file(s) can be chosen when using the extraction functions.

. , : Extraction Tool »
When loading the data make sure to select the file being requested. =rTAsHan 1oais
Choosing the appropriate files will cause the software to correctly LIDAR Clean Up Tools b
populate file selection boxes when running extraction tools. If an LIDAR Analysis Tools P
»

Help Menu

Open LIDAR First Return Image - Cancel if none

As each file is loaded, an option is given to create a Hill-Shade & I

Relief file for each elevation file. Accept the default file name and e
OpthﬂS for each flle.* Look in: |_}DB_F'h|II_uT|a|n|ng

Open LIDAR Intensity Image

Mt Look jn: | \3 0B_PhillyTraining

*The output files may be named and written according to user >3 o o
specified input. However, the default path and file names are [E‘ e
recommended until the user understands the software generated M @ §§§§::§$§:§§:§§j:Eiijﬂfj;“;;f;:
names fOf a” prOdUCt fileS. [ZHilshade_2005 NCMP_DE 03 _imirid_TFutm,tF

T Hillshade_2005_MCMP_DE_013_imGrid_TLutm. b

0] D/./ I
| Lhocurments
Did You Know? -

( 5o

If you only have one elevation raster image for an area, you can o Hy Compte
still utilize LIDAR Analyst for your work. Be sure to load the one ‘}
raster as the Last Return Image by clicking “Cancel” when My Network  File pame: [2005_NCMP_DE_02_TnGrid INTumti 7] Do |

prompted for your First Return Image. Flaces

Files of twpe: |Image files [*.kif,".img,” id] j Cancel
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Exercise A: Importing Raster Elevation and Intensity Information

The Hill-Shade and Relief created from the loaded data LIDAR Analyst X,
should appear similar to the data image on the right but ‘ ¥ LDk analyst + @ ‘

without the dashed boxes, of course.

Did You Know?

If you get this message...

After loading the data we will cut specific areas out of the
larger dataset.* To do this, we use the “Cut Images” tool
from the LIDAR Analyst toolbar. After selecting the Cut
Images tool, click and drag define the cut boundaries.
Once the boundaries are defined, a dialog will appear
asking which images should be cut. Select only the three
input images — First Return, Last Return and Intensity
— not the Hill-Shade & Relief images. The dialog box will
prompt the use for the file name to use for each new cut
image. Change the “cut” to “Box1” in the suggested
file name so the file name clearly indicates the area of
interest. After all images are saved, remove these from the
project.

LIDAR Analyst Error

Crop Extent does not intersect selected image

Your project has at lease one
image that is completely
outside the bounds selected
with the Cut Image tool.

Remove any of the images
outside your desired area
and re-cut, or redefine the
boundary area.

*Specific areas are cropped out for two reasons. First, we
can work with a small, representative area of our large
dataset to determine the most appropriate settings for the
large dataset. Second, we do this work on a small dataset
because less time is required for the iterations of the
processing steps.
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Exercise A: Importing Raster Elevation and Intensity Information

In an effort to manage the data insert a new Data Frame

¢ Heclick h g LIDAR Analyst X
rom ArcMap’s Insert menu. Right-click the new data
: LIDAR. &nalyst ¥ -
frame name and Activate the new frame. Rename the v ., b i
data frame to Box 1 and define the coordinate system in & Load LIDAR Data. .
the Data Frame Properties. Extraction Tools »
LIDAR Clean Up Tools B
Activate the Box 1 data frame. Use the “Load Lidar LIDAR Analysis Tools B 5% Hill-shade & Relief..
Data...” tool again to load the cut images for the fist Help Menu P& pepect..,
box, and create the Hill-Shade and Relief images for it. A siope...

TIP: If your elevation image is already in your project, you

may use the Hill-Shade & Relief tool under LIDAR Hill-Shade and Relief
Analysis Tools to create the shaded image. If using this
method, correctly specify the Input DEM file.

Input DEM | 2005_MCMP_DE_D3_Lmiarid_TFukm_Box 1 kF ﬂ

N T T T O T T T S S S SO S Y RO B LI
Lighting Altitude |

- r) 0 ' ! ! ! ! ! - '
Did You Know~ Lighting Azimuth |

When you load a “cut” image, the range for the color scheme often o '
requires adjustment. The elevation and intensity images’ color Shading Style

{* Elevation #1 (" Elevation #2
range may be modified in the data layer properties dialog under the  Bare Earth  FulRange
“Symbology” tab. Usually, the Stretch Type should be set to
“Maximum-Minimum”. For elevation images, the values should be
adjusted until the image has an acceptable appearance. Usually el e * High C Low
for intensity images, good visual information results from the
minimum set to 0 and the maximum set between 50 and 90. Adjust el

from these values as necessary.
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Exercise A: Importing Raster Elevation and Intensity Information

Individual Exercise

Cut and load images for the Box 2 area as done for the Box 1 area.

Steps:

1. Cut, name and remove the images for Box 2.

2. Create a data frame for Box 2

3. Load the images for Box 2, being sure to load them into
the Box 2 data frame.

Does the intensity image show good contrast between high
and low intensity areas? If not, how can this be
accomplished?

Notes:

eCoastal Training — LIDAR Analyst & Feature Analyst — April 6-7, 2006
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Exercise A: Importing Raster Elevation and Intensity Information

The results of loading the data, cutting the small boxes, and creating the Hill-Shade & Relief images should be shaded

images similar to these below. These images are created from the first return data. Shadows from high elevation spikes
are seen on the right side of the Box 1 image.

Box 1 — First Return Hill-Shade & Relief 1_‘35_

= O

Box 2 — First Return Hill-Shade & Relief

@ END OF EXERCISE A eCoastal Training — LIDAR Analyst & Feature Analyst — April 6-7, 2006
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Exercise B: Creating a Bare Earth Model from Raster Elevation Data

Background Goal
Bare Earth models can be used for a variety of analytical Using the LIDAR Analyst: Bare Earth
purposes. The input first-return and last-return tool, create a bare earth model from

elevation raster images contain elevations from many the input data.
non-ground objects. — —

The input data must be processed to remove all information
that does not represent the ground elevation. The
resulting model should be free of heights resulting from
trees, power lines, buildings, cars, and other non-
ground objects.

Objective

1. Student will be able to
create a bare earth model
using LIDAR Analyst.

eCoastal Training — LIDAR Analyst & Feature Analyst — April 6-7, 2006
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Exercise B: Creating a Bare Earth Model from Raster Elevation Data

Bare earth models will be created for both small areas just cut. LIDAR Analyst .
W LIDAR Analyst -~ A
Activate the Box 1 data frame. From the LIDAR Analyst Extraction & Load LIDAR Data...
Tools menu, select the “Bare Earth...” option. Extraction Tools ¥ & Bare Earth...

LIDAR Clean Up Tools ¥ 48 Buildings...

LIDAR ﬂl‘lEﬂ'y'SiS T|:||:||5 } ', Irees & Forests, .,

Help Menu 3 |
LIDAR Tools - Bare Earth Extractor
Select the First Return DEM. ELSE B2 et
Select 2005_NCMP_DE_03_1m GI’Id_TFUtm_BOX]..tIf First Return DEM |ZDDS_NCMF‘_DE_DS_ImGril:I_TFthm_cut.tiF .—L|
Select the Last Return DEM. Last Rekurn DEM|2|:||:|5_NCMP_DE_I33_1mGrid_TLutm_cut.tiF .—;|
Select 2005_NCMP_DE_03_1mGrid_TLutm_Box1.tif Last return DEM needs cleaning (pre-procass) "
Remove spikes and pits from bare earth (post-process) v
- Use the default OptionS for prOCGSSing. Smooth bare earth using low pass Filter (post-process) [
remaves car, shrubs and low height objects
- Use Method 1 (default option) for processing @ izstad U wsad ey st dhiersits

(" Method 2: used for urban area data-sets containing kall buildings

| Mask data  walue bo mask
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Exercise B: Creating a Bare Earth Model from Raster Elevation Data

. : Did You Know?
After the Bare Earth model extraction completes, the user will be prompted d You 0

to save a Hill-Shade and Relief view of the data. Accept the default If you get this message...

file name. The Bare Earth model created for Box 1should appear LIDAR Analyst X
similar to the one below.

' The last return DEMs' cell size is not square
cannot process an image whoose cell size

is nok square!

LIDAR Analyst requires the
input raster images to have
) ) perfectly square cells, or
Q ESt'Tita?nLuizgth' pixels. Your raster image

must be created from data
that are in a projected
coordinate system, such as
State Plane or UTM.

If you use Corpscon to
convert data from geographic
space, it requires the
longitude values to be
positive for western
hemisphere.

LIDAR Analyst needs for the
“No Data” areas to actually
have an elevation assigned.
Best results are achieved if
this assigned value is slightly
less that the least real
elevation of the model.
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Exercise B: Creating a Bare Earth Model from Raster Elevation Data

Individual Exercise

Create the bare earth model for Box 2 images as done for Box 1.

Steps:

1. Activate Box 2 data frame.

2. Create the Bare Earth Extraction from the LIDAR Analyst

3. Load the images for Box 2, being sure to load them into
the Box 2 data frame.

Notes:

@ END OF EXERCISE B eCoastal Training — LIDAR Analyst & Feature Analyst — April 6-7, 2006
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Exercise C: Cleaning a Bare Earth Model

Background

In most cases, the Bare Earth model created will have some
areas that do not represent the true ground elevation.
In these cases, the model should be revised to produce
the most accurate model possible. In some cases we
see quickly that large artifacts remain in the bare earth
elevation, and in other cases we must zoom in on the
model to see the errors.

In both these cases, the model needs to be corrected. This
section explores methods to accomplish this task.

TIP: Refer to the VLS LIDAR Analyst Reference Manual for
additional information regarding the use of these tools.

Goal

Using LIDAR Analyst’s LIDAR Clean
Up Tools, clean anomalous results
from the original bare earth model.

Objective

1. Student will be able to
modify a bare earth model
using LIDAR Analyst Clean
Up Tools.

eCoastal Training — LIDAR Analyst & Feature Analyst — April 6-7, 2006
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Exercise C: Cleaning a Bare Earth Model

LIDAR Analyst has tools to help us remove these
artifacts. Features are generated by the user to specify
various types of modifications needed.

The upper image indicates the location from Box 1
where a building’s elevations were used as bare earth
elevations. The lower image indicates areas from Box 2
where cars remain in the bare earth model.

First we will look at Box 1 and learn methods to improve
the bare earth results in this area. We will zoom in, look
at and revise some of these areas to demonstrate the
function of the modification tools.

eCoastal Training — LIDAR Analyst & Feature Analyst — April 6-7, 2006
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Exercise C: Cleaning a Bare Earth Model

LIDAR Analyst employs two types of tools for modifying bare
earth. The first is an ‘automated’ tool that allows the user to
specify an area where algorithms will run and modify the
elevations. The second is more of a manual use tool where
the user specifies areas where elevations are incorrect and
should be removed and areas where elevations are correct.
We will use the second method to remove the building
elevations from Box 1 area.

Activate Box 1 Data Frame. First we will use the “Create
Bare Earth Modification Layer” tool under the LIDAR
Clean Up Tools to begin. Name the new modification
layer “be_modification_regions_Box1l.shp”.

Next, we need to zoom in on the area to be modified.

nalys

W LUDaR Analyst v 1 v ¢ °
— & Load LIDAR Data... '
Extraction Tools 2
_ _x Spikes and Pits Remover, ..
LIDAR Analysis Tools B ﬁ_

Help Menu 4 ﬂ Process Bare Earth Modifications. ..
{5 Replace Buidings...
ﬂ? Building Square Up. ..
a' Create 30 shape File

eCoastal Training — LIDAR Analyst & Feature Analyst — April 6-7, 2006
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Exercise C: Cleaning a Bare Earth Model

On the LIDAR Analyst toolbar, we select the tool to “remove Bare Earth”
(indicated to the right). With this tool we draw a boundary as tightly as
possible around the area containing incorrect elevations. The image below
shows an example of this boundary in red.

nalys

¥ uoar analst v | ¢+ 3 BB

TIP: Sometimes the correct boundary
locations can be chosen better if the
First Return Hill-Shade image is visible
through the bare earth model. Adjust
the “Transparent:” percentage of the
Hillshade image within the appropriate
bare earth Hill Shade Group.
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Exercise C: Cleaning a Bare Earth Model

Once the area to remove is identified, correct elevation locations should also

be identified. From the LIDAR Analyst toolbar, we select the tool to “add nalys
points” (indicated to the right). With this tool we draw small polygons, less ELIDAR Analyst ¥ (m_ ,2 % OE
than 1 pixel each, to indicate areas where points should be selected by the |
software.

These selections are shown by black polygons in the images below. Using a
combination of the bare earth and last return hill shade models will help chose
the best locations to add points.

eCoastal Training — LIDAR Analyst & Feature Analyst — April 6-7, 2006
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Exercise C: Cleaning a Bare Earth Model

Once the locations are chosen we must “Process Bare Earth  |LIDAR Analyst X
Modifications...”, found under the LIDAR Clean Up Tools. WV Loar analyst v 'Ci v A
Before the tool can process the modifications, the user must

B |
agree to stop editing. The user will then be prompted for input ' Load LIDAR Data

4

g X Spikes and Pits Remowver. ..
g 'ﬂ’ Create Bare Earth Modification Layer
g ﬂ Process Bare Earth Maodifications. .

files to be used to generate the modified bare earth image. Extraction Tacis
The default selections are usually correct, but must be verified. LIDAR Clean Up Tools
LIDAR. Analysis Tools
LidarAnalyst - Extract Modified Bare Earth Help Menu

First Return DEM |2005_NCIMP_DE_03_iméGrid_TFutm_Box1.kf |

Last Rekurn DEM |2005_NCMP_DE_03_trérid_TLutm_Box1 tf |

Bare Earth DEM . : -

iRy |bare_earth_2005_NCMP_DE_03_LmGrid_TLutm_Box1.if =

Feqgions e ] -

S nlis II:ue_mu:u:llﬁcat||:|n_reg||:|ns_Bu:ux1 _I

ﬁ Replace Buildings. ..
r{?‘ Building Square p...
'u‘ Create 30 Shape File

auko-remove spikes and pits v

| Extract Bare-Earth I Zancel | ' :

The user may accept the default file names for the modified
bare earth image and its Hill-Shade & Relief image. The
resulting “modified bare earth Hill Shade” image should appear
similar to the example on the right. The modified area is
indicated by the circle.
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Exercise C: Cleaning a Bare Earth Model
Individual Exercise

Using the tools discussed thus far, look for other areas within the Box 1 modified bare earth that do not appear

to be the true bare earth and modify as needed.

Steps:

1. Look for incorrect “bare earth” elevations. The ArcMap
Identify tool will help determine elevations.

2. Create the Bare Earth Modification Features.

3. Process the modifications.

Notes:

eCoastal Training — LIDAR Analyst & Feature Analyst — April 6-7, 2006
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Exercise C: Cleaning a Bare Earth Model

The other method for cleaning bare earth models mentioned
at the beginning of this section is an automated tool. During
this portion of the exercise we will use this tool and evaluate
its results. If needed we will use the same method used for
Box 1.

Activate Box 2 Data Frame. First we will use the “Create
Bare Earth Modification Layer” tool under the LIDAR
Clean Up Tools to begin. Name the new modification
layer “be_modification_regions_Box2.shp”.

Next, we need to zoom in on the area to be modified.

-\ eCoastal Training — LIDAR Analyst & Feature Analyst — April 6-7,

2006
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Exercise C: Cleaning a Bare Earth Model

On the LIDAR Analyst toolbar, we select the tool to “remove shrubs, cars

and other low height objects ” tool (indicated to the right). With this tool we ¥ LDar analyst (lﬁv’ ¥ Bg

draw a boundary as tightly as possible around the area containing incorrect
elevations — in this example, rows of cars. The image below shows an
example boundary in orange.

eCoastal Training — LIDAR Analyst & Feature Analyst — April 6-7, 2006
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Exercise C: Cleaning a Bare Earth Model

The result of this cleaning effort is shown below. You will notice that little
change has occurred. The software manufacturer is aware of this issue and is
modifying the code.

V Loer analyst v | &+ % BB

ELIDAR analyst * | M =) 5% BR

As a result, we will use the same tools as used for Box 1 and a Low Pass

Filter. ¥ LDAR Analyst v Wv’ W B85

-\ eCoastal Training — LIDAR Analyst & Feature Analyst — April 6-7, 2006
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Exercise C: Cleaning a Bare Earth Model

As we attempt to remove the cars from the bare earth model, we will:
identify an area to remove the existing bare earth model (red),

‘l V¥ LIDAR Analyst ~ ( ﬁ!v % 0§
choose locations for adding points (black), and

‘l ELIDAR Analyst (;h- v! % Bg |

identify an area to run a Low Pass Filter (green) over the area modified.

‘l ﬂ LIDAR Anakyst QK v! % Bg

-\ eCoastal Training — LIDAR Analyst & Feature Analyst — April 6-7, 2006
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Exercise C: Cleaning a Bare Earth Model

The images below compare the before and after results of running the modification tools with the example polygons. A
couple of things stand out from these images almost immediately. First, the cars in the middle of the parking lot were
successfully removed. Second, the cars along the edge of the parking lot are closer to the first return results.

Before After

‘ eCoastal Training — LIDAR Analyst & Feature Analyst — April 6-7, 2006
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Exercise C: Cleaning a Bare Earth Model
Individual Exercise

Using the tools discussed thus far, revise the boundaries for the modification
polygons in the two parking lots in Box 2 and reprocess the bare earth.

The results of your efforts may appear as the example shown here.

|\ @ END OF EXERCISE C eCoastal Training — LIDAR Analyst & Feature Analyst — April 6-7, 2006
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Exercise D: Extracting Building Footprints

Background Goal

A bare earth model is useful for a variety of applications.

However, much analysis work also requires a knowledge Using the LIDAR Analyst Building

of natural and man-made features that are not part of the extraction tool, create a shape file

bare earth. that depicts the buildings within the
dataset.

This exercise will focus on the LIDAR Analyst’s tool for
extracting Buildings. The use of this tool produces a
shape file containing polygons that represent the building
footprints and an attribute table with information about
each building polygon. This tool uses many more
variables than the tool to extract bare earth, and the value
used for each of these can significantly impact the results.

Objectives

1. Student will be able to generate
building footprints using LIDAR
Analyst.

2. Student will understand the purpose
for each of the variables used by this
tool and understand how their
modification can impact results.
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Exercise D: Extracting Building Footprints

LIDAR Analyst

From the LIDAR Analyst toolbar, select the Extraction Tools > Buildings... ¥ LDAR Arslyst +

Within the LIDAR Building Extractor dialog box, several options are
available that greatly affect the building extraction results. For this
example, we will use the cut last return image and the final bare earth
model generated in Exercise C for the Box 1 area. These should be
2005 NCMP_DE_03 1mGrid_TLutm_Box1.tif and

modified_bare earth 2005 NCMP_DE_03 1mGrid_TLutm_Box1.tif

Our first extraction will use the default Extraction Settings.

v

]

L Load LIDAR Data..

Extraction Tools

LIDAR Analysis Tools

Help Menu

-

3 @ Bare Earth...
LIDAR Clean Up Tools B .‘ Buildings. ..

3 , Trees & Forests...

d

LIDAR Building Extractor

Building Extraction Input

Last Return DEM |ZDDS_NCMP_DE_DS_lmGrid_TLutm_BDxl Jtif

[~ |

Bare Earth DEM |mndiFied_bare_earth_EDDS_NCMP_DE_DS_lmGrid_TLutm_Eh:xl ﬂ

Extraction Settings

Remove buildings with
area less than

Remove buildings with
hieight less than

Maximum Slope For building
roofs

Texture Variance
Smookhing tolerance
Z enabled using

aquare p Polvgons

Extract as multi-compaonent
buildings

g

2

4

g

a

0

11

sq. meters

meters

degrees
Yo

mekers

|Average Z Walue

v

=

Cancel

[
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Exercise D: Extracting Building Footprints

After running the tool using the default settings, the result
shapes should be similar to the ones seen in this image. In
this illustration, the background image is the last return hill
shade.

Notice that some of the buildings in the upper right quadrant of
this image are merged and rotated. Also notice that some
buildings were not detected in the lower portion of the image.

We can adjust the settings of the input variables in attempt to
fix these problems.

Did You Know?

A text file is created each time the Building Extraction tool runs.
This file is named the same as the resulting image, but with a txt
extension. This file contains the settings used to create that image.
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Exercise D: Extracting Building Footprints

If we run the tool again and change the variables to the values
below, the results should be similar to the image shown here.

Building Extraction settings :

Min building area: 20

Min building height: 2.200000

Max slope for building roof: 65

Max texture variance: 80.000000

Smoothing tolerance: 2.000000

Square-up buildings: TRUE

Extract buildings as multi componenets: FALSE
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Exercise D: Extracting Building Footprints

LIDAR Analyst generates an attribute table for the extracted buildings. The image below shows the characteristics to
which values are assigned.

Attributes of Bldes_sqrd_2005_NCMP_DE_03_1mGrid_TLutm_Box1f.shp Jo&d
FID | Shape | Shapellum | ID | Roof_Type |Avg_Ht AGL|Min_Ht_AGL| Max_Ht AG| Dev Ht Area Perimeter | Length | Width | Orient_Ang| [~
242 [Polygon Zh 242 242 Pitched 4920202 0152712| 7.169375| 7.036662| 153907233 | 54916399 19502850 7.055349) 0477455
| 243 |Polygon 2 243| 243 |Pitched 9251795 5454544 | 10729135 5274591 | 108190585 41732034 11246729 9519733 54559669
| 244 Palygon I 244|244 |Pitched 6772807 | 0562096 5820161 6257165 120500268 45553351 12430171 12304324 151699240
245 |Polygon Zh 245|245 |Pitched 9089095 0679451 | 10A74169| 9404718 205850170 G0G22745| 20035606 10.272688 866103485
| 246 |Polygon ZM 246|245 |Pitched 8767084 1691337 | 10122303 G430966| 217470470 61128666 19201601 | 11272753 88726675
| 247 |Palygon M 247|247 |Pitched 4984174 0697222| 7356009 6650760 136093663 460644930 12220451 11202014 160516724
| 248 |Polygon 2 248| 248 |Pitched 6345345 0271940| 10654272 10382332 150556910 63541409 20233910 11.536795 119845310
| 249 Palygon i 249|249 |Pitched 4114048| 0313435 6360132 6055607 | 152066667 | GO761252| 19373074 11007552 114165094
250 |Polygon Zh 250| 250 |Pitched 6943035 0109685 0791466 9601781 | 200260676 69.274217 | 20427001 | 14210107 174667639
| 251 |Polygon ZM 251|251 |Pitched 90B2000| 1773444 | 10256273| ©£4E2830| 165006204 50279607 20696404 |  6.043309| 17807804
| 252 |Polygon ZM 252| 252 |Pitched 34TI006| 1658710| 7017452 5350742 102867206 40623723 10681025 9630837 12010002
| 253 |Polygon 2 253| 253 |Simple,Flat SE01537| 04G2866| 6313088 5830222 350302505 77.010872| 23765570 14739916 67314682
| 254 Palygon i 254|254 |Simple Fiat 3204863 0036405 5047205 5010890 826973234 161519107 | 30136342 38000242 93447212
255 |Polygon Zh 255 255 Pitched 6503830 0148861 | 0441204| O0202413| 455754676 O5.219366| 33399580 | 15710104 3272141
| 256 |Polygon ZM 256| 256 |Pitched 3465093 0665722| 4876767 4208065 140286920 47375204 11024330 11764172 117 255653
| 257 |Polygon ZM 257 257 |Complex 9411980| 0305224 10611575 10306351 | 970161765 | 156.069962| 48361485 24097335 91.936560
| 258 |Polygon I 258| 258 |Pitched 3877048 0055807 | 006423 6832616 333699326 04766576 21046185 20537104 13284775
| 259 Palygon i 259|250 |Pitched 3485538| 0085224 4008506 40913282 150378167 | 53420073 17711432 8098604 88976234
260 |Polygon Zh 260| 260 |Pitched 4160558| 0427382| 6.145620| 5719447 | 166125432 | 53.557543| 17.015708| 9.753063| 64.036371
| 261 |Polygon ZM 261| 261 |Pitched 4530771 | 0357470| A07E0G71| 10423201 | 121 700450 45060073 14712423 8272563 52626305
| 262 |Polygon ZM 262|262 |Fitched 5207738| 0749736| 10144605 9394860 56614169 51039894 9656136| 5061611 129173656
| 263 |Polygon 2 263| 263 Pitched 5025060| 0526280| 6055642 5529354 G2999610| 36442003 9155427 | 9065619 174805573
| 264 Palygon i 264|264 Pitched 2797676 0120445 G071040| 5041601 1395335643 | 313730765 56007670 S6.573880 | 175067223
265 |Polygon Zh 265| 265 Pitched 4021517| 0131899| 5352484 | 5220565 | 163639534 57 256022| 1BO021E6| 9725045 B4.200185
| 266 |Polygon ZM 266| 266 |Pitched 5480763 0542297 | 5534457 7002160 193413434 56006660 15624856 12378574 54.0940300
| 267 |Polygon ZM 267|267 |Fitched 5752216 0125022 7920329| 7795307 95120557 39.676456| 10437059 9401169 55080551
| 268 |Polygon ZM 268| 268 Pitched 4289257 | 0550264 G517928| 5058663 150313944 40918009 14508457 | 10150547 | 85424141
| 269 |Polyaon ZM 269|260 |Pitched 4501040 0736805 GO64280| 6127475 127607304 47666479 18716744 13260168 98001623
| 270|Palygon ZM 270|270 |Pitched 4597268| O0O0G6060| 6642953 6556893 | 2052164099 | O3.703752| 21694802| 20157074 131633739
| 271 |Polyaon ZM 271|271 |Pitched 3743433 1088827 | G£401058| 7432231 | 53508413 30925726 10234753 5228110 174807535
| 272 |Polygon ZM 272|272 |Fitched 3185508 0204310| 6304765| 6.100455| 332518611 | O4 696537 | 38000257 | 8547971 174515532
| 273 |Polygon 2 273|273 |Pitched 3263353 1220374| 4320667 3100293 50,0625 3125 11125 45 0
| 274 |Palygon M 274|274 |Pitched 3407258| 0613275 6416320| 5603054 45 36 15 3 160
w
Recard: 14] 4| 1 v Show:m Selected | Recards (0 out of 275 Selected ] Options +
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Exercise D: Extracting Building Footprints
Individual Exercise

Generate the Building footprints for the Box 2 area and modify settings as necessary
to achieve the best automated results.

Steps: Notes:
1. Activate Box 2 data frame.

2. Run Extract Building tool.

3. Examine results. If results are poor, look at the slope and
aspect images for the area to estimate appropriate values
for variables.

4. Reprocess as necessary
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Exercise E: Extracting Trees & Forests

Background

Knowledge of tree coverage and the characteristics of the
trees can be very valuable information. Having these data
for two surveys could allow one to determine timber
growth rates or changes in land use.

LIDAR Analyst provides a tree and forest extraction tool
that provides attributes of individual or groups of trees.

Goal

Using the LIDAR Analyst Trees &
Forests extraction tool, create shape
files that depict the location of trees
and forests within the dataset.

Objectives

1. Student will be able to extract tree
locations and characteristics using
LIDAR Analyst.

2. Student will be able to extract forest

locations and characteristics using
LIDAR Analyst.
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Exercise E: Extracting Trees & Forests

From the LIDAR Analyst toolbar, select the Extraction Tools > Trees & Forests... | § upsransys ~ 0 + 3¢ ‘

Within the LIDAR Tools — Tree Extractor dialog box, several options
are available that greatly affect the building extraction results. For this
example, we will use the cut first and last return images, the final bare
earth model generated in Exercise C for the Box 1 area and the final
building footprint results from Exercise D. These should be
2005_NCMP_DE_03 1mGrid_TFutm_Box1.tif,

2005_NCMP_DE_03 1mGrid_TLutm_Box1.tif,
modified_bare_earth_2005 NCMP_DE_03 1mGrid_TLutm_Box1.tif,
and Bldgs_sqrd_2005_NCMP_DE_03_1mGrid_TLutm_Box1? (where
the “?” is the last iteration letter assigned by LIDAR Analyst).

When extracting trees, make sure the minimum tree height is set to a
value that corresponds with the size vegetation you desire to be called a
tree.

The resulting shape file contains dots indicating the locations of
extracted trees.

LIDAR Analyst X

L Load LIDAR Data...

Extraction Tools 3 @ Bare Earth...
LIDAR Clean Up Tools B ‘. Buildings...
LIDAR fnalysis Tools b | 9 Trees & Forests...

Help Meriu 3 |
LIDAR Tools - Tree Extractor
Tree Extraction Input
First Return DEM | 2005_MCHMP_DE_03_{mérid_TFubm_Beoct .t |
Last Rieturn DEM | 2005_NCMP_DE_03_imGrid_TLutm_Box1.bf |

Bare Earth DEM | modified_bare_earth_2005_NCMP_DE_03_tmGrid_TLutm_ |

Buildings |Bldgs_sqrd_2005_NCMP_DE_03_imGrid_TLutm_Boxtf v |

Oukput {* Trees " Forests

Minimurn kree height 6.5 meters
Maximum tree diameter 10 mekers
Max, dist between trees
within a forest meters
IMin, size of a forest 50, mekers
[~ Mask data walue to mask
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Exercise E: Extracting Trees & Forests

LIDAR Analyst generates an attribute table for the extracted trees. The image below shows the characteristics to which
values are assigned.

Mtributes of trees_2005_NCMP_DE_03_1mGrid_TLutm_Box1.shp =Jo&d
| FID Shape | 1D | TreeHeight | CrownWidth | Stemn_Dia -

4 0 |Pairt 2t u} 16.63075 300704 033337 T
1 |Pairt Zh 1 12 96601 4.02977 0.29486
| 2 |Point Zh 2 201045 B.15667 0.38346
| 3 |Point Zh 3 2004366 B.13478 0.38235
] 4 |Poirt Ztd 4 5.93435 3.23423 026173
| 3 |Poirt Zhd B 11.01732 3.60368 027735
| & |Poirt Zhd g 19.02827 S.7TTES 0.367EE
| T |Poirt Zhd 7 10.00456 341685 026933
| g |Poirt 2t g §.63243 3.18936 023956
| 9 |Poirt £t ] 16.23045 4953303 0.334a7
| 10 Poirt £ 10 1535795 4564019 032029
| 11 Poirt ZM 11 11 48044 3.70235 028123
] 12 Poirt ZM 12 10372735 3.45445 027215
| 13 |Poirt Zt 13 1 .03464 5505914 0.39314
| 14 |Poirt Ztd 14 10.39654 348896 027234
| 13 |Poirt Ztd 13 1044373 3.449776 0272y
| 16 |Poirt Zhd 16 9.33265 33376 026602
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Exercise E: Extracting Trees & Forests

From the LIDAR Analyst toolbar, select the Extraction Tools > Trees & Forests...

After extracting the trees, run the same tool, but select Forests as the
output. Again, we will use the cut first and last return images, the final
bare earth model generated in Exercise C for the Box 1 area and the
final building footprint results from Exercise D. These should be
2005_NCMP_DE_03 1mGrid_TFutm_Box1.tif,

2005_NCMP_DE_03 1mGrid_TLutm_Box1.tif,
modified_bare_earth 2005 NCMP_DE_03 1mGrid_TLutm_Box1.tif,
and Bldgs_sqrd_2005_NCMP_DE_03_1mGrid_TLutm_Box1? (where
the “?” is the last iteration letter assigned by LIDAR Analyst).

When extracting forests, set the tree height and diameter values the
same as used for the tree extraction. Verify the distance between trees
and minimum overall size of a group of trees meet your criteria for a
forest.

The resulting shape file contains a polygon for each forest extracted.

LIDAR Analyst X

W LDoR Analyst - B ‘
+
L Load LIDAR Data...

Extraction Tools 3 @ Bare Earth...
LIDAR Clean Up Tools B ‘. Buildings...
LIDAR fnalysis Tools b | 9 Trees & Forests...

Help Meriu 3 |

LIDAR Tools - Tree Extractor

Tree Extraction Input

First Return DEM |2005_NCMP_DE_03_1mGrid_TFutm_Box1 .bf =l

Last Return DEM | 2005_NCHP_DE_03_imérid_TLutm_EoxL .t |

Bare Earth DEM | modified_bare_earth_2005_NCMP_DE_03_tmérid_TLutm_ |

Buildings |Bldgs_sqrd_2005_NCMP_DE_03_imGrid_TLutm_Boxtf = |

{* Forests

= meters
Maximum tree diameter | 10 meters
Max. dist between trees
=1
within a forest meters
5I:II:I| 50, meters

[ Mask data

Cubput " Trees

Minimur tree height

Min. size of a forest

—

walue ko mask

Cancel

eCoastal Training — LIDAR Analyst & Feature Analyst — April 6-7, 2006




LIDAR Analyst: Bare Earth and Feature Extraction 5-42

Exercise E: Extracting Trees & Forests

LIDAR Analyst generates an attribute table for the extracted forest(s). The image below shows the characteristics to
which values are assigned.

= S
Attributes of forests_2005_NCMP_DE_03_1mGrid_TLutm_Box1.shp =)0t

| FID Shape | [[1] | Area| Hum_Trees| Treenens'rt|AugTreeni3| Canopy_Ht | AugCrwnw|AugStemnia|

>| 0| Polygon o] 747 10 0.01339 5.32925 185431 SE217E 036118

Record: ﬂﬂ 1 jﬂ Shuw:w Selected | Records [0 out of 1 Selected.] Optiohs =
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Exercise E: Extracting Trees & Forests
Individual Exercise

Extract the Trees & Forests the Box 2 area and modify settings as necessary to
achieve the best automated results.

Steps: Notes:
1. Activate Box 2 data frame.

2. Run Tree Extractor tool.

3. Examine results. If results are poor, revise the input
variables as appropriate.

4. Reprocess as necessary
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