LAS format and processing
DTMs from tins and local binning



ArcGIS Help 10.1

Resource Center

LAS files: industry standard format

e
[, LAS dataset A

|=] Whatis a LAS dataset?
A quick tour of lidar in ArcGI<
Essential LAS dataset vocab!
[, Fundamentals about lidar

«| Whatis lidar?

=| Types of lidar

< | Storing lidar data

< | Whatis intensity data?
« | Lidar point classificatio
Lidar support in ArcGIS
Fundamentals of LAS datase
Managing LAS datasets
Analyzing LAS datasets

EEEEE

Storing lidar data

Display of LAS datasets

Originally, lidar data was only delivered in ASCII format. With the massive size of lidar data collections, a binary format called LAS was soon adopted to
manage and standardize the way in which lidar data was organized and disseminated. Now it is quite common to see lidar data represented in LAS. LAS is
a more acceptable file format because LAS files contain more information and, being binary, can be read by the importer more efficiently.

LAS is an industry format created and maintained by the American Society for Photogrammetry and Remote Sensing (ASPRS). LAS is a published standard
file format for the interchange of lidar data. It maintains specific information related to lidar data. It is a way for vendors and clients to interchange data and
maintain all information specific to that data.

Each LAS file contains metadata of the lidar survey in a header block followed by individual records for each laser pulse recorded. The header portion of
each LAS file holds attribute information on the lidar survey itself: data extents, flight date, flight time, number of point records, number of points by return,
any applied data offset, and any applied scale factor. The following lidar point attributes are maintained for each laser pulse of a LAS file: x,y,z location
information, GPS time stamp, intensity, return number, number of returns, point classification values, scan angle, additional RGB values, scan direction,
edge of flight line, user data, point source ID and waveform information.

ArcGIS supports lidar data that is provided in either ASCII or LAS file format.
The attribute information is maintained in ArcGIS for further analysis.

The LAS dataset, mosaic dataset, and terrain dataset all support lidar data in LAS format. Only the LAS dataset and mosaic dataset work directly with LAS
files, while the terrain dataset requires that LAS files be imported into the geodatabase using multipoint geometry.

The terrain dataset supports lidar data in both ASCII and LAS formats. For more information on how to use ASCII data to build a terrain dataset, see
Importing terrain dataset source measurements.



Example of EarthScope Northern California LiDAR data from Mill Gulch

along the San Andreas Fault (NCALM data processed at and downloaded
from OpenTopography)
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Grids in ArcMap for context

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
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‘able Of Contents a x
%0 S8
5 = layers
= O MG_FF_output.tin.slp.tif
Value
High : 87.3757

Low: 0.000109283

[=R W} MG_FF_output.tin.tif
Value
High : 200.93
Low:-11.79

=] MG_FF_output.tin.hs.tif
Value
High: 255

Low:1
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—v¢ OpenTopography  jomasree

Home About Data Tools Education Community Support

LiDAR Point Cloud & Processing Raster Google Earth Files Metadata Contribute myOpenTopo

Ramon Arrowsmith [Logout]

© Data

© Tools

© site

myOpenTopo
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LiDAR Job Metadata

Modify and resubmit this job 1
LiDAR job report ¢

Download Job Metadata:

metadata-1379543887043302978972.txt

Dataset Information:

Dataset Name: EarthScope Northern California LIiDAR Project(NCAL)

Dataset Acknowledgement: This material is based on services provided to the Plate Boundary Observatory by NCALM (http://’www.ncalm.org). PBO is operated by
UNAVCO for EarthScope (hitp://iwww.earthscope.org) and supported by the National Science Foundation (No. EAR-0350028 and EAR-0732947).

Full Dataset Metadata

Horizontal Coordinates: UTM Zone 10 N WGS84 Meters
Vertical Coordinates: Ellipsoid

Data Access Acknowledgement: This material is based on [data, processing] services provided by the OpenTopography Facility with support from the National

Science Foundation under NSF Award Numbers 0930731 & 0930643

Job Description:

User  ramon.arrowsmith@asu.edu
JobID 1379543887043302978972
Title Mill Gulch Full Feature for VISES



LASTOOLS

€ = C M [ www.csuncedu/~isenburg/lastools

| ] Introduction to the L. @ Franklin & Marshall ... I[[7 Tectonic Geomorph... | GLG362/598--Geom... | About Underwood ... The Finest Heirloom... [O)] http://www.techbar... fs Preventing Powdery... fas Orga

LAStools: award-winning software for rapid LiDAR processing

download LAStools HERE

//Q

rapidlasso

now with GUIs and ArcGIS toolbox

5 LAStools

ghlike 1,043
LAStools

;!% LAStools

- a 3 day trip into the Rockies after the
LAStools LiDAR stakeholder meeting and two
days of LiDAR processing workshops
to scan the Peyto Glacier with the
terrestrial long-range scanner ILRIS
from Optech — scanning the Peyto
Glacier near Banff (46 photos)

m

abstract:
We provide an easy-to-use, ultra-light-weight. very efficient C++ programming API called LASIib (with LASzip DLL) that implements reading and writing of LIDAR points from and to the ASPRS LAS forme
compressed, but otherwise identical twin --- the LAZ format (see below). All source code (LGPL) is included.



Install LASTOOLS somewhere like C:

:‘PAQ lmu Windows7_0S (C:) »

Organize » Share with ¥ New folder
A e Name Date modified Type Size
Bl Desktop . DRIVERS 8/29/20127:33PM  File folder
8 Downloads . HP CLJ3600 Driver 9/6/2012 3:16 PM File folder
‘2l Recent Places 1 Intel 6/23/201210:55 AM  File folder
| lastools 7/19/201311:17 AM  File folder
4 4 Libraries . Idiag 6/29/20121:41 PM  File folder
> 5] Documents 1. mfg 6/23/201210:39 AM  File folder
> @ Music ). Perflogs 7/13/20098:20 PM  File folder
> | Pictures . Program Files 7/13/2013 7:57 PM  File folder
P> i Videos . Program Files (x86) 7/19/201311:01 AM  Filefolder
. Python26 6/28/20121:35PM  File folder
> ¥ Homegroup . Python27 10/8/20125:32PM  File folder
J. SWTOOLS 6/29/2012 3:49 AM  File folder
4 M Computer 1. Users 6/29/2012 3:49 AM  File folder
| D ﬁ Windows7_0S (C:) ). Windows 7/6/2013 9:22 PM File folder
> g Data2 (D:) _| ads_err.adi 1/4/20136:59 PM  ADIFile 3KB
> Removable Disk (E:) u ads_err.adm 1/4/2013 6:59 PM ADM File 2 KB
> Z} Lenovo_Recovery (Q:) )| ads_err.adt 1/4/20136:59 PM  ADTS Audio 13KB
u DemlLog.txt 7/19/201311:01 AM  Text Document 1KB
> €l Network .| RHDSetup.log 8/28/201211:26 AM  Text Document 3 KB
u setup.log 8/28/201211:25 AM  Text Document 1KB



ArcToolbox
Install LASTOOLS arc toolbar & ArcToolbox

ArcToolbox o Dbl Teok
. Analysis Tools
ﬁ @ Cartography Tools
. 3D |. Add Toolbox... " & Conversion Tools
L

. Data Interoperability Tools

. Ana Environments.. &) Data Management Tools
x Add Toolbox Editing Tools
9
& Cart

- & Geocoding Tools
=) . Con v | Hide Locked T¢ Add a toolbox (a thx file) to this @ Geostatistical Analyst Tools

& F Save Settings | Window so you can easily access S) - ] LAStools|

) the tools it contains and create & blast2dem
& Load Settings | new tools in it. 5 las2dem

ST RaSer————— 3 las2iso

& Fr 3 las2las (filter)
&+ From WFS 5 las2las (project)
& las2las (transform)
3 las2shp

3 las2tin

5 las2txt
5 lasboundary

E lasclassify

E lasclip
& lascontrol

F' lasdiff

3 lasduplicate
5 lasgrid

E lasground
E lasheight
E lasheight (classify)
& lasinfo

& lasmerge
3 lasprecision
5 lassort

3 lassplit

E lasthin
Show of type: [Toobom 30 lastile

3 lasview

3 laszip

3 shp2las

5 td2las

scripts
LAStools.tbx

Name: LAStools. thx




input file output file (optional)
C:\Users\Ramon\Desktop\working\VISES \Exercises\MG\MG_FF_points.las

shape type
MultiPointZ

record size

Specifies the file name of
the generated output
Shapefile.

output file (optional)
C:\Users\Ramon\Desktop\working\VISES \Exercises\MG\MG_FF_points.shp

output directory (optional)

output appendix (optional)

verbose

las2shp using LASTOOLS toolbar




L'H | IntHad - ArrRian .

Need to define the projection for the shapefile

ArcToolbox

@] ArcToolbox
&9 3D Analyst Tools
&3 Analysis Tools
&) Cartography Tools
‘ Conversion Tools
&) Data Interoperability Tools
= & Data Management Tools
& Attachments
&+ Data Comparison
& Distributed Geodatabase
& Domains
& Feature Class
& Features
& Fields
& File Geodatabase
& General
&) Generalization
&) Geodatabase Administration
&y Geometric Network
& Graph
& Indexes
& Joins
& LAS Dataset
& Layers and Table Views
& Package
& Photos
(=] & Projections and Transformations
& Feature
& Raster
#, Convert Coordinate Notation
‘\ Create Custom Geographic Transformation
#, Create Spatial Reference
# Define Projection
& Raster
& Relationship Classes
& Subtypes
& Table
& Topology
& Versions
&y Workspace

e — - - = =

*., Define Projection

Input Dataset or Feature Class Coordinate System
I C:\Users\Ramon\Desktop\working\VISES\Exercises\MG\MG_FF_points.shp ;] @]
Coordinate System The coqrdmate system to
| be applied to the input. The
IH @ default value is set based
on the Output Coordinate
System environment
setting.

[ ok || cencel ||[Envionments... || <<tideHep | | ToolHep |







ArcToolbox

Need to make a las dataset in Arc

@] ArcToolbox
&9 3D Analyst Tools
&P Analysis Tools
&) Cartography Tools
&) Conversion Tools
&) Data Interoperability Tools
= & Data Management Tools
& Attachments
& Data Comparison
& Distributed Geodatabase
& Domains
& Feature Class
& Features
& Fields
& File Geodatabase
& General
% Generalization
& Geodatabase Administration
& Geometric Network
& Graph
& Indexes
& Joins
= & LAS Dataset
#, Add Files to LAS Dataset
# Create LAS Dataset
#, LAS Dataset Statistics
#, LAS Point Statistics as Raster
#, Remove Files from LAS Dataset
s Layers and Table Views
& Package
& Photos
% Projections and Transformations
& Raster
& Relationship Classes
& Subtypes
@ & Table
& Topology
& Versions
& Workspace
&) Editing Tools
&) Geocoding Tools

C:\Users\Ramon\Desktop\working\VISES \Exercises\MG\MG_FF_points.las

CIENEIIE NN

Include Subfolders {optional)

Output LAS Dataset
C:\Users\Ramon\Documents\ArcGIS\MG_FF_points_LasDataset1.lasd

Surface Constraints (optional)

Input Features Height Field

€ xEE @

< |
Coordinate System (optional)

R

Compute Statistics (optional)

Store Relative Paths (optional)

-

Input Files

The LAS files and folders
containing LAS files that
will be referenced by the
LAS dataset.

ok || cancel |[Envionments... || <<tiderep | |

Tool Help




LAS dataset in ArcMap

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

NerEas TR X | o | b | 1:265 vm@@E }qiéq-\‘_\ S E | E S 5| v":]"‘[éTﬂiéEditor' . > Ll 3| NN el X 6 ) B
REM@ e H-T RO 7T 2ND TR - 30 Analyst~ || MG_FF outputtinsiptt ~| R h o LB E1-1@ @ o

Table Of Contents a4 x
2884

= = layers
= O MG_FF_points

= MG_FF_points_LasDataset

Data percentage: 9.1
LAS point elevation
196.946 - 201.62
+ 170.84 - 196.946
+ 144734 -170.84
+ 118,629 - 144.734
+ 92523-118.629
+ 66417 -92.523
+ 40311 -66.417
14.206 - 40.311
-119 -14.206
= O MG_FF_output.tin.slp.tif
Value
High : 87.3757

Low:0.000109283

= O MG_FF_output.tin.tif
Value
High : 200.93

Low: -11.79

= MG_FF_output.tin.hs.tif

Value
High: 255

Low:1

J@eizn < m

480466.681 4261908.739 Meters




LAS file in ArcMap
Q vnited - e i 7 R . ~ — T T . i

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

ODepdas B x| || 1265 ] EEEE T e fu B . Editor .
QM@ kil €= I - kO Pl R = 3D Analyst~ [[@ MG_FF_outputtinslptif v|/B oh oo L2 £ /-1 @ @ -
Table Of Contents 3 x
-8 8|3
= Layers
5 N

- O MG_FF_output.tin.slp.tif
Value
High : 87.3757

Low :0.000109283

= [0 MG_FF_output.tin.tif
Value
High : 200.93

Low:-11.79

= MG_FF_output.tin.hs.tif
Value
High : 255

Low:1

[@el@n < m
480466.681 4261929.822 Meters




LAS file in ArcScene

Qunited -arcscene ML TR 20 e WL T 00 TR S O it
File Edit View Bookmarks Selection Geoprocessing Customize Windows Help

S ¢ B EEER0 . - aeQQANQONE- T K OB MIZ0&,

[ =] s

Animation ~ | fay | [ s
Table of Contents
]2 &8
&7 Scene layers

= MG_FF_points




raster DEM

Isenburg, et al., 2006

interpolating

o ¥

resampling

——

Generating DEMs from LIDAR

LIDAR points

temporary TIN

triangulating



Interpolation Methods
Inverse Distance Weighting (IDW)

Natural Neighbors $ i
Krlg | ng o o . - K o
: o K O A
Splines |? . e R T
e o o
TIN |
: o o o o o ~
linear o
) )
quintic | o ° o . |°
o o o °
o o o
o o ° ° ° N o

Isenburg, et al., 2006



DEM Generation via TIN Streaming
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store elevation rasters

to temporary files

Isenburg, et al., 2006

(grouped by rows)



Example Result

500,141,313 Points 50,394 x 30,500 DEM
11 GB 3 GB
(binary, xyz, doubles) (binary, BIL, 16 bit, 20 ft)

|

3

o 0on a household laptop with two harddlsks 2
o In 67 minutes =

o 64 MB of main memory =

0 270 MB temporary disk space

Isenburg et al., 2006



3 blastzdem

input file

C:\Users\Ramon\Desktop \working\VISES \Exercises\MG\MG_FF_points.las
step

kill triangles with edges longer than

item

elevation
output

actual values
sun direction for hillside shading (optional)

north east
sun position for hillside shading (optional)

1pm
set min (for gray ramp) (optional)

set max (for gray ramp) (optional)

triangulate

all points
use tile bounding box
output format (optional)

output file (optional)

C:\Users\Ramon\Desktop \working\VISES \Exercises\MG\MG_FF_Blast_1m.tif
output directory (optional)

output appendix (optional)

verbose

blast2dem

-

output file (optional)

Specifies both, the file
name and the format for the
generated raster.

J [ conce

| [Environments... | | << Hide Help |

[

Tool Help




BLAST2DEM DEM

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

OpEas Bx9 b - | 1265 v l;]% Bl i@ E & ) B3 007 -
RQALCIQ 3« -0 kO bl R - 3D Analyst ~ | [@ MG_FF_outputtinslptit | /2 &

Table Of Contents 3 x

TRCR A=

= = layers -

= O MG_FF_points

= O MG_FF_points_LasDataset
Data percentage: 9.1
LAS point elevation
196.946 - 201.62
170.84 - 196.946
144.734 - 170.84
118,629 - 144.734
92.523 - 118,629
66.417 - 92.523
40311 - 66.417
14.206 - 40311
-11.9 - 14.206

(MR MG_FF_Blast_1m_SHD.tif|

Value
High: 254

s e e e

m

m

Low:0

= MG_FF_Blast_1m.tif
Value
High : 200.77

Low: -11.58

= O MG_FF_output.tin.slp.tif
Value
High : 87.3757

Low: 0.000109283

m

= [0 MG_FF_output.tin.tif
Value
High: 20093

Low:-11.79

-a\en < =

480465.978 4261917.172 Meters



BLAST2DEM DEM

2013080, Surmmerchooid - v . 5.

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

OpEas B o b~ M EFEE D P 007 @ B - | Editor~
REAMQ:«= E-T(x]O 7 B MBR . 3D Analyst~ | [& dtm05_10_rimg BB S 1@ @
Table Of Contents ax
Eo o8 =

- = layers

=] [J 2013_RioCordon_Panorama

= 2013_RioCordon_Panorama0.2Blast.img

Value
High : 2100.61

Low:0

- [0 2013_RioCordon_Panorama0.2Blastshd.img
Value
High: 254

Low:0

=
(|

# [J c2013_RioCordon_Panorama_fro

+ [J ALSDTM

Strip: “...it's a licensing issue. to get around it (for academic or personal use) you can simply
use lastile to make it small enough and then run blast2dem on smaller tiles and then
recomposite with GDAL. “—Martin Isenburg



A Portal to High-Resolution [Login] | myOpenTopo
% OpenTopOgraphy .T0pography Data and Tools Im

@ pata @ Tools © site

Home About Data Education Community Support

_ ) Points2Grid
In this section

% General Information:

Tool Type: DEM generation

Points2Grid is a robust and scalable tool for gridding LIDAR point cloud data to generate Digital
Elevation Models (DEMs). Points2Grid uses a local gridding method to compute grid cell elevation

Description: using a neighborhood defined around each cell based on a search radius provided by the user (see
image below). Points2Grid offers two processing modes - in-core and out-of-core - to allow it to handle
generation of rasters larger than available memoaory.

Keywords: gridding, P2G, point cloud, binning, local gridding, DEM
Licensing: BSD license
Cost: Free
. . Version
Windows version: istory:

http://lidar.asu.edu/ Version Note .

points2grid.html 1.0.1 18 Jul 2011
b 23 Jun 2011
Download

URL: hitp://sourceforge.net/projects/otforgeffiles/points2grid/1.0.1/

Project URL: http:/iwww.opentopography.oralfindex.phpl/resources/otforge/points2grid

% Technical Information:

0s: Mac, Unix, Linux, Other
Code Type: Libraries/Source code
Language: C++

Dependencies: curl (tested to work with version 7.20.0 of libcurl) and liblas ( tested to work with version 1.2.1 of liblas)




Search radius = grid resolution * sgrt(2)

PR — )

-2

-1

An Efficient
Implementation of a
Local Binning
Algorithm for Digital
Elevation Model
Generation of
LiDAR/ALSM Dataset
(Kim, et al., 2006)

grid area = 1 and search area = 6.2832 and search radius =1.4142

At

Search radius = grid resolution * sqrt(2) / 2

-2

-1

1] 2 3 4
grid area = 1 and search area = 1.5708 and search radius =0.70711

Search radius = grid resolution

3

2t

0

At

1 Al 1

-2

-1

3

4

grid area = 1 and search area = 3.1416 and search radius =1

Search areas constant

At

-2

-1

3

grid area = 1 and search area = 1 and search radius =0.56419



|

input file las2txt

C:\User.s\Ramon\Desktaop\worhng\VISES\ExeraseszG\MG_FF _points.las Uses as2txt exe 1o comert

p:rsze string - LiDAR points to a simple

i ASCII TXT format.
[]scan (a)ngle
The LiDAR input can be
[Z] {u)ser data (optional) LAS, LAZ, BIN, SHP, ASC,
or TXT. The LiDAR output

(ploint source (optional) is in TXT format.

(RGB) color (optional)

add (E)xtra string (optional)

&
(optional)

C:\Users\Ramon\Desktop\working\VISES \Exercises\MG\MG_FF_points2. txt

output directory (optional)

output appendix (optional)

[¥] verbose
[{81001.27,4261615.75, 68.99

Need comma delimited file for P2G 481000.86,9261615. 44, 69.07
481000.48,4261615.16,69.02
481000.06,4261614.85,69.16
481000.35,4261613.03,69.53
481000.73, 426|1613 .31,69.55

| ok

J [ cance

| [Environments... | | <<HideHelp | |  ToolHelp |




¥ GEON points2grid Utili __

Input File | C:\Users‘\Ramon'DesktopiworkingtWISESAE: Browse... | '

— Grid Type - Product Download Format

V' Min v ArcASCI [~ ASCIl Grid
v Max V' Arc ASCI [~ ASCIl Grid
[V Mean vV arcASCH [~ ASCI Grid
v 1Dw v Arc ASCI [~ ASCIl Grid
V' Point Count IV ArcaSCl [~ ASCI Grd
— Algorithm Parameters

Grid Resolution |1

Search Radius Yalue

(default = square root(2)/2 * Resolution) |1

Cancel

Output Directory IC:\Users\Flamon\Desktop'xworkinngSES Browse... I

dl;

Help

Output File |MG_FF_pointsTf_1.txt
About




ArcToolbox

@] ArcToolbox

&3 3D Analyst Tools

. Analysis Tools

' Cartography Tools

=] ° Conversion Tools |
& From GPS |H|
& From KML

Input ASCII raster file

C:\Users\Ramon\Desktop \working\VISES \Exercises\MG\MG_FF_points11_1.txt.idw.arc.asc @]
Output raster

C:\Users\Ramon\Desktop \working\VISES \Exercises\MG\MG_FF_points11_1.txt.idw2.img
Output data type (optional)

Output data type
(optional)

@ The data type of the output
raster dataset.

&+ From Raster
& From WFS
& Metadata

-

e INTEGER—AnN

integer raster
dataset will be

& To CAD
& To Collada
& To Coverage
& To dBASE
& To Geodatabase
& TokKML
(=] & To Raster
& ASCII to Raster
#, DEM to Raster
#, Feature to Raster
#, Float to Raster
#, LAS Dataset to Raster
‘\ Point to Raster
‘\ Polygon to Raster
#, Polyline to Raster
3\' Raster To Other Format (multiple)
& To Shapefile
. Data Interoperability Tools
. Data Management Tools
. Editing Tools
. Geocoding Tools
&) Geostatistical Analyst Tools
° LAStools
&) Linear Referencing Tools
. Multidimension Tools
. Network Analyst Tools
&P Parcel Fabric Tools
&9 Schematics Tools i i
& Server Tools [ Tool Help ]

= & Spatial Analyst Tools
@ B Canditinnal

created.

o FLOAT—A floating-
point raster dataset
will be created.

ok || cancel

| (Envronmentss] [_<<tiderep ] |




1 m local binning dem

Q Uniited - Archisp_ e S - - T ST T TS 0O T o O

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

NDEES B X9 | d- |13 M EERRE P i@E S BB E B[] B g ¢ Editor| » P i1 - s o B
QA ki« K- T KO MBS0 Ry 3 Analyst - [ MG FF_outputtinsiptt ~| R o LB S /1 - 1@ @

Table Of Contents ax

EEEE Y=

2 £ layers -

= O MG_FF_points

= O MG_FF_points_LasDataset
Data percentage: 9.1

LAS point elevation
196.946 - 201.62
170.84 - 196.946
144.734 - 170.84
118.629 - 144.734
92.523 - 118.629
66.417 - 92.523
40.311 - 66.417
14.206 - 40311
-119 - 14.206
(=] MG_FF_pointsll_1.txt.idw.img

Value
High : 201.062

s s e e

.

m

Low: -11.3327

= O MG_FF_pointsll_1.txt.idw.img
Value
High : 201.062

Low: -11.3327

[=Qm} MG_FF_Blast_1m_SHD.tif
Value
High: 254

Low:0

= [0 MG_FF_Blast_1m.tif
Value
High: 200.77

Low:-11.58

- B]-@n <

1

480568.091 4261868.73 Meters



Input ASCII raster file

C:\Users\Ramon\Desktop \working\VISES \Exercises\MG\MG_FF_points11_1.txt.den.arc.asc
Output raster

C:\Users\Ramon'\Desktop\working\VISES \Exercises\MG\MG_FF_points11_1.txt.den.img
Output data type (optional)

1 m radius shot density

Output data type
(optional)

The data type of the output
raster dataset.

e INTEGER—AN
integer raster
dataset will be
created.

o FLOAT—A floating-
point raster dataset
will be created.




1 m radius shot density

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

D2E& LB x| 9 > |[db-[130m M ERRRD R @@ SO EE S S ) [EEMB ) | » -~ [1- s o B
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5 2 Layers
= O MG_FF_points

>

= O MG_FF_points_LasDataset
Data percentage: 9.1
LAS point elevation
196.946 - 201.62
170.84 - 196.946
144734 -170.84
118,629 - 144.734
92.523 - 118,629
66.417 - 92.523
40311 - 66.417
14.206 - 40311
-119 - 14.206

(=] MG_FF_pointsl1_1.txt.den.img

Value

l High:72
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“Low:1

=] MG_FF_pointsll_1.bt.idw.img

Value —
High : 201.062

Low: -11.3327
= O MG_FF_pointsll_1.txt.idw.img
Value

High : 201.062

Low: -11.3327

= O MG_FF_Blast_1m_SHD.tif
Value
High: 254

Low:0
ow T|@elen < m »
480603.016 4261923.498 Meters




Ground returns only (TIN)
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Ground returns only (1 m radius IDW)




Points over bare earth surface
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£/ Scene layers
= MG_FF_points

=] MG_ground_output.tin.hs.tif
Value
High: 255

Low:1




