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Goal The goal of thiexercise is to introduce you to the visualization of lidar point cloud data
in order to gain a better understanding of what the data looks like, what it depicts, and how
visualization of the data can help to evaluate data quality and possible sourcaetadrtifacts.

Fusionis afree lidar viewing softwargackage developed by the Silviculture and Forest Models
¢SIFY G GKS ! o{d® C2NBald {SNIBAOSQa tI OAFAO b2N.
Fusionand softwaredownload are available athttp://www.fs.fed.us/eng/rsac/fusion/

There are many point cloud viewing software packages available, some more powerful and
higher performance than Fusion, but we choose to use Fusion for this exéezsause it is free
and easily accessible to all users. The software also offers numerous ways to interrogate the
point cloud and thus is helpful for teachingVe will only scratch the surface of what Fusion is
capable of, so please take some time to explore the software on your own. The url above has

great linksto tutorials on how to perform different types of analysis and visualizations.

Data used in this exercise comes courtesy of lan Madin at DOGAMI:

ODOGAMI lidar data sampfrom Carpenterville on Southern Oregon Coast. 8 puls&aton points in
LAS format, 14,000,000 points in 1.4°%iteé


http://www.fs.fed.us/eng/rsac/fusion/

A note onnavigatng in Fusion Fusion uses two main windows to view dqta data browser
window that has most of theadtware controls and which displays data in map view. The Lidar
Data Viewer (LDV) window provides an interactive 3D perspective on the data. You will be
regularly moving back and forth between the two windows throughout this exercise.

Getting Started:
- Launch Fusion
- Load the ortho image file we will use as a bat#t24b3317_orthgpg by clicking the
G L Yl 3S éin tidedgdpér 2 corneand navigating to and selecting the image.
- Load the point cloud file (in binary LAS format)Of A O1 A y 3 HiXKES adided (62 V5 I
the upper leftand navigating to and selecting the fill2124B3317.lasAccept the
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default becausehere are ~14 million points in the file and doing so is computationally
intensive. The base image is for navigation.

- SelectTools> Miscellaneous Utilities> Examine LAS file hetadeiesw the header
information of the LAS file. One of the advantagecA$ is the header that contains
valuable info about the file.

Examine LAS format files §|
Input file
topher CrosbyhDeskiophG5403 Tutorial 1 data\G5ADS Tutonal 1 datah42124B3317 lag Browse. ..
LAS summary information
GUID 1: 1}
GUID 2 1}
GUID 3 1}
GUID 1:
Wersion: 1.0
System (D "
Software: "TeraScan"
Flight date: Julian day: 0 Year 0
Header size: 227
Offzet to data: 229
Wariable length records: 1]
Data record format: 1
Data record length: 28
MHumber af paints: 138920338
Return 1 points: 11742938
Returt 2 points: 1843260
Return 3 points: 298934
Returt 4 points: E306
Returm 5 points: 1]
¥ scale factor: 0.070000
' scale factar: 0.010000
£ scale factor: 0.070000
= offzet; 0.000000
" offset: 0.000000
Z offzet: 0.000000
' range: 264625.130000 ta 268226.240000
Y range: 165778.510000 ta 170483.430000
2 1ange: -8.960000 to 552200000

Viewing points colored by elevatian
- ClickéSample options 0 dzii (i 2 Y clbgsechldd By ineightsfl Returns stroked
box These should be the default valydsit you should confirm




Sample options | J

Sample shape Option:

” Fived hox I~ Subtract ground elevation from each retur
" Fized circle [~ Shap samplz points to nearsst PO| point
g i ™ Show POI layers in sample image

" Shoked cicle ™ Show tree layers in sample image

" Corridor I Include canopy mode in data sample

Size (w.h.da): [ Include tree models in data sample
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Include every |1 data points

"Decimatiou

~ Bare earth filter
& |nclude all points
" Exclude points close to surface
€ Include points close to suface
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Tolerance

~ Canopy surface filker
€% [nclude all points
€ Exclude points close to surface
€ Include points close to suface
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Tolerance

Rieturn:
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-~ Color  Color classifications
Mo color I Use color classifications
((: Single color Fram [>] Ta[<=]

+ Color by height

¢~ Color by return number !

" Color by intensity 0

((: Calor by nadir value I Truncate atiibute range IU_
Color by abs(nadir value: l_

¢ Color bi puls[e number ] e ID !

" Color using image Marimum |255— 0

" Color using layer attibute ln_

" Color using LAS classification " RGE ¢ HSV IU_
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Load options. .. | Save options... |

Cancel

Next, daw a SMALIelection box orthe aerial photamage The first time you examine
the data Fusion indexes the points and this can be very slow so start small. As you work
with the data load times will go down:

{E Untitled - Fusion
File Edit View Tools Help
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v lmage...
I~ Rawdata..
= FO..
I~ Hotspots...
I~ __ Trees..
[~ Baeeath.
I~ _Canopy.
IV Display sample
I~ UsePDQ
T Plot mode
Repeat last sample
Manual sample
Zoom to extents
Bright ——f—
Cont —t—
Resetimage

~GPS Link
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selection

X: 266961.80 ¥: 170479.53 image: X: 1946 ¥: 3905 color:R: 110 G: 107 B: 98
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- Fusionwill think for a whileit initially indexes datgdrink coffe@ OK S O). SYI A f X
- Once indexed th&DV viewer will pop up with imagehere returns are color coded by
elevation. Color ramp and elevation values are shown on the left.
- Experiment with navigatiogi K S & ! 6 2 dziu intHe lowet leftyp®vides an
overview of commands.
- Right click on screen to bring up menu, sekggnning side viewr wiggle vision

LDV -- ¥1.48 -- USDA Forest Service -- Pacific Northwest Research Station

LDV navigation tig
also remember to
right clickthe black
areafor more
options

About LDV
and
Keystroke
guide
Ay B5000 pts UM

Viewing points colored by intensity
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except this timechoosecolor by intensity
- Next, either daw a newselection box otheimage2 NJ Of A O] (G KS awSLISIH &
button to use the area you were previously viewirigtensity will be initially be
displayed as a blue to red col@mp. Think about the distribution aftensity valuesn
the image and what intensities correspond to which materials.
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colorto white. Make sure the RGB button is also selected. Click ok to close the menu
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Change start and end colors
to define black to white color
ramp for display of intensity.




