


Outline

- Data structures, tools, and workflows

- Assessing lidar point coverage and sample density
- Creating raster DEMs and DSMs

- Data area delineation

- Estimating forest canopy density and height

- Floodplain delineation

- Feature Extraction for 3D City Modeling






Supporting Data structures and Tools

- Vector features
- points
- multipoints
- lines

- polygons
- Raster

- TIN
- Terrain Dataset

Input

Point File Information

LAS To Multipoint

ASCII 3D To Feature Class
Point To Raster

Terrain To Raster

Terrain To TIN

Output

Workflow



Supporting Data structures and Tools

- LAS dataset - LAS dataset...
- LAS Dataset Statistics - Change LAS Class Codes
- LAS Dataset To Raster - Classify LAS By Height
- LAS Point Statistics As Raster - Classify LAS Ground
- LAS Point Statistics By Area - Extract LAS
- LAS Dataset To TIN - Locate LAS Points By Proximity

- Set LAS Class Codes Using Features - Mosaic dataset

- Extensive collection of raster tools

Input Output

Workflow



Lidar Point Coverage and Sample Density

- Basic QA/QC before loading data into geodatabase
- Verify xy and z extent
- Examine point spacing

MName Date modified
TileQ00023 las
TileQ00024 las
TileQ00025.1as
I
TileQ00026.1as 10/30/2008 12:16 ... ile 4" r—

TileD00035.1as 10/30/2008 12:22 ..

TileD00036.1as
Tile000037 las
Tile0O00038.1as
Tile000039.1as
Tile000040.1as




LAS Dataset Layer

Q Jasper County.mxd - ArcMap

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
De2@& & H8 X bot MFAl=]-1=]lalk28

3D Analyst - [ jasper.lasd @ @ _ ' LAS Dataset- [ jasper.lasd
i Takla MF MCantante

Identify

Identify from: <Top-most layer> h
per.lasd
- File Name: 489597.las

Location: 489,749,995 3,598,249.995 Meters

Field Value

File Index 224

File Name 4885

Folder Mame \\pt

Version 1.0

Point Format 1

Point Count 1,849,207

Point Spacing 1.103 Meter

Z Min [ Z Max 52.547 [ 156.919 Foot

472828.065 3625814.238 Meters

Identified 1 feature



LAS Dataset Properties

LAS Dataset Properties

Fe ]

Version
1.0
472600, 1.0
472 1.0
47459 1.0
474599.1a 1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

LAS File

LAS Fios [Suface Canstarts | 5ffice | XY Casreinate Systm

Foint Count
206,405

219,374
1,534,406

124,640

264,015
1,121,741
1,813,649
2,025,371

Point Spacing

1.387

1.138

1.200
1.114
1.055
1.003

LAS Fi

Gen

|

le Properties and Statistics

eral
Name: 472599.1a

Version/Point Format:

Point Count

Spatial Reference:

Date Created:

X, Y, Z Offsets

X, Y, Z Scale Fact

Maodel Key Point

Returns

Th
Fo

cond
ird 15,504
urth 1,453

Last 128,658

Single

69,308

First of Many 510

2
g

Point Count Yo
114,741 55.59
77,390 37.59

14,074

Ground
Water

Update

Extent

Min X: 473542.340000
Min ¥: 3599631.800000
Min Z: 18.063736

Max X:
Max ¥:
Max Z:

X Range: 45
Y Range: 69

7.650000
8.890000

Q
Z Range: 139.494898

XY Linear Unit:
Z Unit:

Meter
Foot

Attributes

Name
Return Mo,
Intensity
de
an Angle
User Data
Point Source

Min Inten... Max Inte...
255
255

255

["|Force recalculate

473999.990000

3600330.690000
157.558634

Synthetic...




Point File Information Tool

- Inputs files (LAS and ASCII) and folders of files and outputs a polygon feature class.

- Each output record includes 7 Point File Information
- Polygon of file’s data extent
- Source filename — Vou can enter
- Point count Ci\Project\LAs Files ' L

Point spacing estimate
Z min

Z max

Ervironments. ..




Point File Information Tool

Q Jasper County.mxd - ArcMap

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
Opde B8 x b - | 1:750.000 v L EEREBE P
3D Analyst~ l—;l - Q@@ &

Table Of Contents

Layers

Name Date modified ype S = LAS point info

Tile000023 1as /30, ile - O
Tile0000241as -

Tile000025 las

Tile000026.1as

Tile000035.1as

Tile000036.1as

Table
2By [ dE x
LAS point info

356 311 2856961 0.687437
357 | 1951547 1.073746
_J,c,-a F'lllyqnn 93594 |; 2[]19._1",}' gcc:-‘ _

".FH F'ul\mun

o 1 » » |[E=| i out of 880 Selected)
|_ LAS point info |




LAS Point Statistics As Raster Tool

Pulse/sample density







Creating Raster DEMs and DSMs

Digital Elevation Model Dlgltal Surface Model

. S

N g
g ‘_h.r ':n

v
%

%
[~3¥.
N

Bare earth surface made using Includes ground, trees, and
only ground hits. buildings made using first

returns.




LAS Dataset To Raster

"U LAS Dataset to Raster

- Binning -

Input LAS Dataset

> FaSt philadelphia.lasd =
Output Raster —
C:\Demo\Lidar_Solutions\data\PAPhiladelphia_LAS_Classifie DSMs and/or @J
- Reasonable for DSMs lue Feld (optional)
ELEVATION = -
- Void filling options | e o =
@) Binning

Honors replace and
clip constraint types

- Triangulation e
True interpolation )
Always fills voids B —

Appropriate for DEMs )
Honors all constraint types

L




Data Area Delineation

Dense collection of Triangulation of those Constraint applied
source measurement points without a
points (green) boundary constraint



Workflow to Calculate a Data Area Polygon

%put WARS datase//

LAS Point
Statistics Shrink
As Raster

Raster to
Polygon

Eliminate
Polygon
Part

Output polygon
feature class







Estimating Forest Canopy Density and Height

' Value
™ High 3845




Canopy Density and Height

- Density is the ratio of vegetation hits to total hits within a unit area (i.e., raster cell).
- LAS Point Statistics As Raster to make ‘count’ grids
- Add ground and non-ground to make a ‘total’ grid.
- Use Divide to get the ratio between non-ground and total.

- Height is the difference between DSM and DEM
- Sometimes referred to as normalized DEM (nDSM) or Canopy Height Model (CHM)
- LAS Dataset to Raster or Terrain to Raster followed by Minus.



Floodplain Delineation




Surface Difference Tool

- Subtract lidar based ground surface from modeled (e.g., HEC-RAS) water surface

- Qutput polygons used to

d el I n eate fl O O d p | al n ":=:::::. Surface Difference
. Optl onal out P ut of d epth Input Suface TIN or terrain based
surface ( S) ace ln A surfaces can be input

Pyramid Lewel Resolukion {optional)

Reference Surface Pyramid Level Resolution (optional)

Optional output depth
¥ Raster Options surfaces

¥ TIN Options

Environments. ..







Roof-Form Extraction for Procedural Building Modeling

- Extract information about roof
shape and height from lidar-
derived surfaces

- Symbolize buildings in 3D using
procedural rules

- Review output against LAS dataset




Automated Roof-Form Attribute Extraction

| {
" r"ﬂ--il:"'l.""

... ¥

‘-. L L ] =
-
-

- Classify areas of like
slope & aspect in DSM

MU o S
A% ot 197,
- l;

- Create roof-plane

polygons

- Extract attributes



Procedural Modeling

Ridge Direction

Ridge Height >

/'

Eave Height ——

- Ridge Height = Highest point

- Eave Height = Lowest point Roof Form: Gable

- Ridge Direction = Perpendicular to
roof slope

- Roof form = Dependent on plane
types found in footprint



Procedural Modeling

- Roof types automatically classified

Flat Gable Hip
- Other types supported:
- Shed
- Dome
- Vault

- Mansard



Reviewing Output

- Compare procedural |
symbols directly against ¥
lidar

- Manual changes update M
on-the-fly






Do It Yourself!

- ‘Schematic City’ workflow in ArcGIS for Local Government Solutions
- Task-based workflow for ArcGIS Pro
- Includes other workflows for 3D tree creation, and 3D city analysis

- ArcGIS for 3D Cities: An Introduction
- Wednesday and Thursday 1:30 - 2:45

- http://solutions.arcgis.com/local-government/help/local-government-scenes/



http://solutions.arcgis.com/local-government/help/local-government-scenes/




Please Take Our Survey on the Esri Events App!

Download the Esri
Events app and find
your event

Select the session
you attended

Schedule Q

JuLy TUE
July 8-11,2017 1
San Diego, CA

Lk

ArcGlIS Pro: Mapping and
Visualization

2017 Esri
Business Summit

July 9-11,2017
San Diego, CA

Esri
User Conference
VIS Building Your Indoor GIS: CAD and
July 0-14,2017
San Diego, CA BIM Import
ALLEVENTS

Scroll down to
find the survey

¢ i
ArcPad - An Introduction

SDCC -Room 32 A

Add Reminder

Jul 11, 8:30 AM - 9:45 AM

SDCC-Room 32A
SDCC

DESCRIPTION

This session will provide an overview of
ArcPad, Esri's software for mobile GIS and

field mapping, with an emphasis on the new

Complete Answers
and Select “Submit”

ay

¢ ArcPad - An Introdu... m

FEEDBACK

Title and Description Consistent with
Content

The content of the workshop was relevant
to my work






