Topic #2: How to Import Lidar into ORD Using P3D to Filter the Point Cloud

Reason for Revision
Recent releases of some browsers (e.g. Chrome, Edge) are blocking FTP access to all KyGeoNet
downloadable data resources. It is likely that all browsers will block FTP access in the future.

About this Write Up

We will be outlining a workflow to aid in developing your existing terrain model. This workflow is an
alternate workflow using Carlson Precision 3D to trim and clip the point cloud for a more manageable
tile.

Version

This workflow was written for OpenRoads Designer version 10.08.00.88 and Carlson Precision 3D
2019 [Build: 61707]. The workflows and directions may respond differently in other versions of the
Programs.

Contact Information

This workflow was written by Patrick Stone; please send all questions, errors or overall complaints to
KYTCCaddSupport@ky.gov or call 502-564-3280.

Getting Started: Where to Get Point Clouds

Here are workarounds that should allow access to the KYGeoNet downloadable data resources:

1. Use an ftp client to access the files. There are free ftp clients including FileZilla,
Cyberduck, and Classic FTP. Links for the free ftp clients are listed below.

Links to Free FTP Clients

a. Filezilla - state employees should use the
software center to avoid any installation issues to load FileZilla. The software center can
be accessed by using the windows search command as shown below.
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mailto:KYTCCaddSupport@ky.gov
https://filezilla-project.org/download.php

All Apps Documents Settings Photos More w

[ Best match

EE Software Center -
App 4
Software Center
App

Carlsol Settings (7+)

! Documents (1+)

0

Open
Open file location

Pin to Start

Ton =

Pin to taskbar

F_} Software Center

Commonwealth Office of Technology

(& Applications Al Required [fileZilla ®
< Updates Filter: [ Al - Sart by: ‘S = H
™ Operating Systems
[* Installation status
E& Device compliance
$¥ Options
_F.iIe_ZiIIa FTP
Double click on the Icon and the program will load a reboot may be required.
b. Cyberduck - hitps://cyberduck.io/download/
c. Classic FTP - https://www.nchsoftware.com/classic/download-now.html
Consultants may use any FTP client they like.
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https://cyberduck.io/download/
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Navigating to the FTP Site

Go to: hitps://kygeonet.ky.gov/govmaps/KyFromAboveGallery/ and click on “Kentucky LIDAR Point
Cloud Data”.

Kentucky LIiDAR Point Cloud Data
Web Map by Kenfucky_DGIl. Last modified Oct 2, 2019,

This web map provides access to LIDAR point cloud data tiles for the Commonwealth of
Kentucky. This data was used to create the 5 foot Digital Elevation Model (DEM).
Information regarding year acquired is included in the atiributes.

(13,562 views)

You should now see an image similar to the one below.

Kentucky LiDAR Point Cloud Data

This web map provides access to LIiDAR point cloud data tiles for the Commonwealth of Kentucky. This data was
used to create the 5 foot Digital Elevation Model (DEM). Information regarding year acquired is included in the

attributes.
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https://kygeonet.ky.gov/govmaps/KyFromAboveGallery/

Navigate to your area and find the square(s) that you need for your project. You can do this by
entering an address or you can simply zoom in and find your desired Tile.

Kentucky LiDAR Point Cloud Data

This web map provides access to LIDAR point cloud data tiles for the Commonwealth of Kentucky. This data was
used to create the 5 foot Digital Elevation Model (DEM). Information regarding year acquired is included in the

attributes.
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Click on the Square and get your tile name or write it down, Copy to clipboard however you prefer

For this example we will be using tile NO80E279
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Using the FTP Client FilezZilla

Open FileZilla or the FTP client you installed. For this example we will be using FileZilla.

Copy the link below and copy it into the Host this is the address of the server.

ftp://ftp.kymartian.ky.gov/kyaped/LAZ/

After the above link has been pasted or typed into the Host block select the Quick connect button.

You should now see the LAZ files.

[ ftpkymartian.ky.gov - FileZilla

File Edit View Transfer Server Bookmarks Help New version available!

ST N OO kv FTdoes

dugeds ¥
e

Quickconnect |«

Host: | ftp.kyrmartian ky.gc Jsemame:l:l Password:|
Legged in

Status:

Status: Retrieving directory listing of "/kyaped/LAZ"...

Status: Calculating timezone offset of server..,

Status: Timezone offset of server is -14400 seconds,
Directery listing of "/kyaped/LAZ" successful

Status:
Status: Disconnected from server: ECONMNABORTED - Cennection aborted

Remote site: | fkyaped/LAZ

Local site: | Ch\Usersh\Patrick.stone',
G 2 Patrick.stone
Patrick.stone EAS
Public
tyler.stone v

=22 f
E| ? kyaped

Filename Filesize Filetype Last modifi ™
File falder
File falder
File felder
File folder
File folder
File folder
File folder
File folder
File folder
[ Desktop File folder 4723720217

I N Lo P AFAE AT A

£ >
T files and 33 directories. Total size: 6,869,012 bytes

MMCTranscodingSDK
wscode

J3D Objects
AppData
Application Data

8/20/2019 5
12/6/20191
3/22/2021 7%
3/5/2021 9

BentleyDownloads 31272021 2

aBox
[25] Contacts
Cookies

3/22/20217

Filename Filesize Last modified

Filetype

File folder
Compresse..

9/19/2018 £:36:...
4/10/2018 Z:46:...
6/6/2018 7:33:0...
8/4/2014 8:20:0...
8/4/2014 8:20:0...
8/4/2014 8:20:0...
8/4/2014 8:20:0...

/4/2014 8:20:0...
87472014 8:21:0...
87472014 8:21:0...

fPA SR A LR

Microstatieninfo
i KyPtCloudTileIndex zip

[ laszip.exe

| | ND11E284.1az
| | ND11E285.]az
| | ND11E286.laz
| | ND11E287 laz
| | ND12E284.1az
| | ND12E285.laz
| | ND12E286.laz

AALTET LTS N,

£
46107 files and 1 directory. Total size: 2,185,586,532,337 bytes

2,092,334
1,187,840
1,406
10,070,778
7,624,271
4,268,451
10,023,245
18,306,999
28,498,087

47 s Ana

Application
LAZ File
LAZ File
LAZ File
LAZ File
LAZ File
LAZ File
LAZ File

AT

Perr

Server/Local file Direction Remeote file

Size Prierity  Status

1 Queuwed files | Failed transfers Successful transfers

D 1@ Queue empty
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ftp://ftp.kymartian.ky.gov/kyaped/LAZ/

Select the tile or tiles you need. Right Click and you will get the Download and Add files to queue
options. If you are downloading one file use the Download if you have multiple files to download us
the Add files to queue.

Remote site: | fkyaped/LAZ w

=
2 2 kyaped

.
Filename Filesize Filetype Last modified Perr ™

[ ] NO73E280.laz 62,811,684 LAZ File /6/2014 2:44:0.,..
W] no73E281. 12z —— £/2014 2:53:0...
[ N073E282.1az | #  Download 12014 3:01:0...
| | NOT3E283.laz ¥ Add files to queue 12014 2:08:0...
| ] NOT3E284.laz View/Edit 12014 316:0...
[ ] NO73E285.laz _ 12014 3:24:0...
[ NOT3E286.laz EIEIBILEE T, 2014 3:32:0...
| | NOT3E287.laz Create directory and enter it FI074 3:36:0...
[ ] NO73E288.laz Create new file 12014 3:38:0...
| NOT3E289.laz Refresh 12014 3:43:0...
[ ] NOT3E290.laz 12014 3:47:0...

|NOT3E201.0az  DElete 2014 3:500...

< Rename

Selected 1file. To Copy URL(s) to clipboard

. _ File permiszsions...
Size Priority P
e el

With the files added to the queue.

Define the location for your download to somewhere you know you can browse to. Right Click on your
laz files and right click and process queue. Your files will now be downloaded to the path you have
defined for your Local site as shown below.
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Local site;

Ch\Usersh\Patrick.stone\Desktoph 2021 Support files by Districttlidar test data',

5-

-1
b-12
b-3
D-4
D-6&
b-7

lidar test data

2021 Support files by District
i Consutitants

Patrirl (Grannd tect

Filename

M= Downloading LiDAR Tiles....
M= How to Import Lidar into ...

B KyGeonet FTP access wor...
&) lidar test.dgn
|| NOT3E281.laz
|| MO73E282.]az
M= TOPIC 2 How to Import Li...

Filesize Filetype

500,261
1,950,252
206,986
243,200
54,086,674
52,244,208
6,639,049

8 files, Total size: 115,870,792 bytes

Microsoft Ward D...
Microsoft Word D...

PDF Document

Bentley MicroStati...

LAY File
LAY File

Microsoft Word D...

Last modified

4/21/2021 1:07:28 ...
472272021 3:15:50 ..,
4/21/2021 2:49:35 ...
3/25/2021 8:24:30 ...
4/23/2021 9:54:07 ...
4/23/2021 95404 ..
10/12/2020 2:13:41...

Server/Local file

! ftpkymartian.ky.gov

ChUsersh Patrick.stone\Desktopt 2021 Support ...
Ch\Usersh\Patrick.stone\Desktopt 2021 Support ...

Direction

Remote file

Skyaped/LAZ/MOTIE2R1. 12z
Skyaped/LAZ/MNOTIE2R2 Az
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How to Import LIDAR Tiles into Carlson

Now that you have saved you Las or Laz files in a location on your local machine, open Carlson
Precision 3d (the desktop logo is below).

CARLSON
PRECISION 3D

Go to tools settings, after opening. Then, make sure your Projection is set to the appropriate zone.
For this example, we will be using Kentucky Single Zone (ftUS). lllustrated below is how it should look
on your machine.

4 Carlson Precision 3D Topo - [Untitled]
Eile Edit View P3D QLGS Boretrak Mine Hydro Help

Settings

Light Settings

-
LAY M AAAXY «mE [N -

Property Explorer Materials Object Commands
Property Explarer (5]
Property Value

->

System | Unis | Projecton | Surface

Select Jone for Lat/ Long Transttion
{51art typng n name fieid 10 search)

Wi o text Neme; | Porth American Datue 1983 / NADSS [ Kenfucky Singe Zore (f1U5) = _
ek et Yk | PROICSITADGS | Koy See one () GEOGCSTUADST DATLM Yth.rion D 1807 SHER0IDI GRS 1590
4{0,0,0,0,0,0,0 ATHERETYEPSE", s 2667 ARIMEMGreen

ITYTERSG", $122T] AUTHOR TEPSG 280 MOECTION arbet. Confomul Con 257 PARAMETERI st oot
38, SEEEEEEEEEEEE5] P Matitude_of
. 33335 AVETER[ ARAMETER[ alsecaslrv; - 297] mmr m et 080635, 150 L ANITTLS
survey foot”,0. 20480060960 12192, A_'TPK.'R. [‘_PSG "u_)'] | AXIS{X EAST], AXIS]Y 20897]

EPSG Code: 2089

Add Projection | | Delete Progecton | | Exgart Prajection

With the appropriate zone selected, you are ready to import your tiles. Carlson can handle multiple
tiles; for this example, we will be importing and smoothing two tiles.

There are two ways to import LIDAR tiles into Carlson, detailed below.

1. Select the P3D tab and then select the Load Point Cloud button. Carlson will import both
Las and Laz files, so there is no need to decompress the Laz files.
& Carlson Precision 30 Topo - [Untitled]

Eile Edit View [EMN Tools Boretrak Mine Hydro Help

& &% Load P30 Scene File
€
N

® | oad LandXML File
! Load Surface
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2. Alternatively, you can drag and drop the Las or Laz onto the screen.

# Eamc i X Tope - vbtnl]

No matter which method you choose to import the Las or Laz files, you will still have to make a few
decisions on the import.

Point Cloud Options for Import

1| Load ot Gioud Command | Toamp | Light Comral The information in blue, in the graphic to the left, is not
Load Pt Coud Camnand @ editable at this point of the processing. Only the
Select bountinp polyine o er pots. information in black, as shown, is editable.
Press Tinish Command’ to load the pomt douds.
Propeny Value The projection comes from the projection we set when
L - we first opened the file.
Apphy Projection Dion't Appdy Projection
Scenario Projection HADE3 / Kentucky Single Zone (fUS)
Source Projection ) The Point Cloud Filters should be set to the following:
o A R a. Point Thinning Factor should remain as zero.
Load Oy Ground Classified ] True b. Load Only Ground Classified should be set to true.
:‘:‘[‘;';:;":; e c. Remove Outliers should be set to false.
- Paint Cloud Filenames d. Merge After Load: this will combine the point

Filename 1

cloud into one cloud for easier import into Bentley.
Number of ariginal points |
MNumber of points to load |
Found Classfied Data 1

H Frojection

Filename 2

You could draw a bounding polyline at this point if

[l Prjecson ] desired. | ge_nerallg.ur import one from Bentley; | find this
method easier.

Choose Pont Cloud Fles. ..

Now hit the Finish Command button.

Draw Bounding Polyine
Finish Command | Cancel Command Help

& Enter Units ? X

Enter units of imported file(s) You will then get the pallet to the left. If not already
selected, choose the appropriate units for import.

US Survey Feet >
Then select OK.

o )l cone
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Now you can see that the two tiles are merged into one, shown below.

Towa el

I e

LNV -HHE

1 B i BT oo AL

D WS TEA

e e
oo - 0 MEE®E 507 ¢ 0[%Q

DO ity | ot
e B

Right click on the combined point cloud to get a list of commands, illustrated in the graphic below.

“Make Surface From Point Cloud” creates a TIN file that is only used in Carlson. Bentley does import
some TIN files, but as of this writing, it does not import Carlson TIN files.

i Make Surface From Point Cloud
#5 [Fitar Point Cloud
B Merge Point Cloud
l lsclate Paints
Crap/Delete by Palyline
I Crop Point Cloud

3 SavePoint Cloud
§ Color Point Cloud by Image
. ZoomTo
[ Delete
Copy
o Move
Set Visible
¥ Set Imvisible

Filter Point Cloud will reduce the Point Cloud size.
This is the main tool for reducing the Point Cloud size
that we will be using further in the write-up.

Merge Point Cloud merges the point clouds into one
point cloud. (This is the same command we used
when we imported the two point clouds earlier.)

Isolate Points allows you to select points in a point
cloud for cropping, deleting or moving to a new point
cloud.

Crop/Delete by Polyline allows you to crop or delete
points from a point cloud by a bounding polyline.

Crop Point Cloud: this command crops sections of a
point cloud with a rectangular selection.

Save Point Cloud saves a point cloud as a las or laz
file. It is important to note that point clouds are not
automatically salved. You must manually save the file
to keep your edits.

Color Point Cloud by Image drapes an image on the
point cloud and each pixel is colored with the
corresponding pixel of the image attached.

Saving the Point Cloud

We will be saving the point cloud in version 1.2 (you have the option to save the point cloud in version
1.2, 1.3 and 1.4; as of this writing, Bentley will only import version 1.2).

Pick the Save Point Cloud Command. | suggest you rename the point cloud before saving with a
name that indicates you have merged the tiles; for this example, we will name it Merged Point Cloud.
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Below are graphic representing the saving process.

SavePontCoud = TooMp  Light Control
Save Point Cloud =

Save a point cloud
Choose a file and press 'Finish’ to save

Property Value
* Point Cloud Filename

File Name

LAS Format Version 1.2

- Projection Options

Embed Projection Information False

————T m

Finish Command | Cancel Command Help

To rename the file from the “Save a Point Cloud” command, first select the “Choose a Point Cloud
File” button, shown above. Notice this file is a LAZ file; we will need to change the filename and the
file extension. Select the file you have been working in. In this example, we have been using
N167E074.LAZ as the name, shown below.

&>
‘o » ThisPC » Desktop » Lidar Workflow w 0 £ " W o
Organize = Mew folder - @
¥ Downloads ~
:| Documents 74 laz
MNI167E074 laz
&= Pictures MN168E0T4 a2

d1693606
Ky 132
v o« >

File name: | N167E074.0az

Save as type: | LAZ files(".laz) ~

~ Hide Folders Save Cancel

Now that the file is selected, change the file name to the desired name; in this example, we will name
the file “Merged Point Cloud.las”. See below for steps and lastly save the file.

& Save pont cloud &5, x
» ThisPC » Desktop » Lidar Workfiow

rew  Mew folder - @

¥ Downloads » " ad Tree

N— . wsh —
&= Pictures Smooth.las "

1653606

Ky 132
v € »

File name

Save as type:  LAS files (*.las)

~ Hide Felders Cancel

Note: this file has not been clipped or reduced in size. This file includes two point cloud tiles, so it is
highly recommended that you clip these tiles to include only the area of interest. | find it easiest to
clip these files in Carlson. Some users with more powerful computers do not need to clip the files for
performance reasons, however, most of users will need to clip and possible thin the tile. We will now
discuss the process of clipping the tile. As with most projects, chances are high that your project will
span multiple tiles. This project clips two tiles, as shown below.
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Our project is split over two tiles, so we will need to clip this tile to cut the file size down. | recommend
that you make your cut shape in Bentley and import it to Carlson as a DXF file. Similar to the one that
is illustrated in the following procedures.

Drawing a Clipping Limit in ORD

From Bentley, draw a shape or line strings to delineate the extents of your desired surface (see
above).

Under “File”, export and navigate to the folder you wish to save the file. This file will need to be in
DXF format, as shown below.

7]
- i « Desktop » Lidar Workflow v O Search Lidar Worldlo o
Organize = New folder =15 o

~
& OneDrive - Comrr

B This PC
~B 3D Objects
I Desktop
% Documents v < >
File name: | LAS Terrain .chf v]

Save as type: | Autodesk{R) DXF Files (".df) ~

Directory =

~ Hide Felders Options Save Cancel
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Importing a Clip Boundary into Carlson

Now that the file is saved, open Carlson. Then, go to the P3D tab and select the Import DXF file
button, as seen below.

@ Carlson Precision 30 Topo - [Untitled]
File Edit View m Tools Boretrak Mine Hydro Help
& 4 & Load P3D Scene File '
.“* - o L : =
i:l = Load LandXML File
! Load Surface
\ % Load Point Cloud
i,
2 ‘}* Import Coordinate File I
_r Import Palylines from File
Property Explorer || nds
= Import DXF File
>roperty Explorer i
<% Save PID Scene File
Property

. Export LandXML File

o Export DXF File

% Export KMZ File

#m Export COLLADA File

&) Go to Carlson Photo Capture

ms. Field to Finish

Next, navigate to the desired path, select the file “LAS Terrain.dxf’ and select open. See below for
details.

& Open DiF File ®
) € M‘[up ¥ Lsdar Workfiow D
Organize = Mew folder i n 'ﬂ
& OneDrroe - Commomweslth of Kentucky = Moma Uete modific
— Sustennss (>
P 3D Objects
B Desktop
| T v £ »
File name | LAS Terrain e = DXF Filles [.bd) -
S
& Enter Units 7 * Make sure your Units are set properly. For this example, we

will be using US Survey Feet.
Enter units of imported file(s)

US Survey Feet b _

| oKk || Cancel

Now you will be able to see the shape you just imported. As you can tell, we have quite a few points
we do not need (see graphic). Leaving these points in will make your design files potentially run slow.
Therefore, we will clip them with the shape we just imported.
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Next, make sure the point cloud is set to active. You can do this by checking the box next to the point
cloud.

(-. Bt View PIO Tooh Bomtek Miw My Hep

4&%‘& - -l S AW

R . NP |

Cropping the Point Cloud

After you have the point cloud set to active, right click on the Lidar tile and you will get the following
menu:

Make Surface From Point Cloud
#5 Filter Point Cloud

n Merge Paint Clowd

. Isolate Points

@ Crop/Delete by Polyline

' Crop Point Cloud

T3 Save Point Cloud

§ Color Point Cloud by Image

Zoom To
i Delete

Copy
4 Move

Set Visible
¥ Set Invisible
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After picking the “Crop Point Cloud” command, you will have several options:

1. You can select the draw Polyline command: this will be used only if you choose not to import
your DXF file from Bentley.

2. You can Ctrl-Right mouse button and then drag to left crossing or left mouse click on the
polylines in the scene explorer. We will be using this method.

After you have your polyline or polylines selected, your shape or lines should be on top of the Point
Cloud as shown below.

Cmpew et Dt Srsiey S e S
el St (ol e ey
S ] gl Ty | T gt e e, oy o e iy
S e hed e e
Vo g s, A "Wt Sty Sl e Sl Srleiey
i — -
r-ml:-tl-u-i
Pewms ENTTR g et sttt ameTie

[ ] e =y
L e s S s P P e i

% | CropfDelete Pont Cloud by Polyine  ToolTp  Light Control
Crop/Delete Point Cloud by Polyline &

Select dosed polylines by Ctrl-Right mouse button, drag to left crossing
or keft mouse dick on the polylines in the scene explorer.
To draw a new polygon now, cﬁ:t'ﬂrﬂ?niv‘iu: button to define the boundary.
Press “c” to close the polygon.
Press ESC to cancel.
Press ENTER or right mouse button to execute.

Drawv Polylne
Crop Pointts Dedete Points
Create New Cloud From Encosed e Enclosed to New Cloud

With the Polyline selected, press either the “Crop Points” or “Create New Cloud From Enclosed”
buttons. If you use the Crop Points command, it will Crop down your original file.

Now that you have cropped the tile down to a more useable point cloud, it should look like the one
below:
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Next, right click while over the point cloud and select “Save Point Cloud” (shown below). We will name
the file “Clipped Point Cloud.las”.

Make Surface From Point Cloud
& Filter Point Cloud
Merge Point Cloud
. Isclate Points
[ Crop/Delete by Polyline
. Crop Point Cloud
g2 Save Point Cloud
§i Color Point Cloud by Image
9, ZoomTo
[ Delete
T Copy
++ Move
Set Visible
# Set Invisible

& Save point cloud #5...
4 |« Desktop » Lidar Workflow
Organize » New folder

-

B This PC Mame

B 30 Objects Merged Point CloudL..  2/7/2020 1

B Desktop - Smooth.las

]

TSR Ciiop et Point Cloud.ad
Save a5 type: | LAS files [*.Jas)

 Hide Folders
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Note: notice the reduction in file size just by clipping the unneeded area out of the Cloud.

o -
"ame

Type Siz

| Clipped Point Cloud.las  LAS File 32,208 KE -
Merged Point Cloud.las LAS File 171,901 Kk

Now, you can either import into Bentley or smooth the point cloud. We will smooth the cloud first to
reduce the file size even more, continuing this example.

Smoothing the Point Cloud

Pick the Filter Point Cloud command.

4 Carlson Precision 3D Topo - [Untitled]
File Edit View P3D Tools Boretrak Mine Hydro Help

@a©~ 0 SE s

- Y O AN A AK

Property Explorer
Property Explorer

Property
- Point Cloud

ﬂ File Name

s 1

Materials Object Commands

Value

Filter Point Cl5gd |

Merged Point Clou...

Use Pixel Optimize Render V| True
Render Point Size 2,000

Area 2D 264.812 Acres
Number of Points 970,017
Average Point Distance 2.357'

After launching, you will get the following menu, seen below. From the Filter Point Cloud command,
we will primarily be using the Run Smoothing Now Command.

Fiter Poirvt Cloud "]
Select & closed polyline by Cirl- Ripht mouse Button, drag to left Crossing
left i the wplorer.

or meouse chck on the polyline CEne

Fress ESC bo cancel command.
Press ENTER or right misuse button to acoept,

Property alue
- Paintclowd Propertied

Cunrent Chous

Averag
- Susvey Elev Adju
B adjust Cloud Elevation Mew == False
Selected Survey Points
- Senooth Filter Settings

B Run Smssthing Naw ===

Falie
Target Pount Spacing 4714
Smoothing Method Randam Fill
Srmssthing Armeun t Marrmal
5 to Add 2
Total g Paints 1,540,034
Bare G er Settings
I Fun BareGround Now === False
Save Mon-ground Points Faize
G Size 10000
Max Window Size U000
slape 100.000%
Initial Hesght Distance 0.250'
m Hesght Distance 3.000¢
er Filter Setti
Chthier Mow Falze
Minirmurm Distance 7070
Minimurm Neighbor Paints 8
ReSample Grid Filter Settings
B Run ReSample Grid bow >>= Faize
ReSample Grid Sice 1.000

Finigh, Command | Cancel Command
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The Run Smoothing Now command consists of four commands.

2 Run Smoothing Now >>> False
Target Point Spacing 44
Smoothing Method Random Fill
Smoothing Amount Normal
Smoothing Points to Add 2

Total Smoothing Points 1,940,034

Target Point Spacing this value is set to double the Average point cloud distance. So for this
example our Tile has an average of 2.357’ point distance therefor the Target point spacing is
set to 4.714 by default.

Smoothing Method has three options 1. Random Fill. 2. Planar Fill. 3. Reduce Noise.
Random fill will be used for the first few runs.

Planar fill will fill in the areas that are open such as buildings and ponds.

Reduce Noise should not be used on LIDAR tiles it would be used on Photogrammetry files.
Smoothing Amount | would keep this at normal. The Smoother and Smoothest are more
aggressive reductions it is very easy to loose peeks and fill in valleys.

Smoothing Points to Add this works with the Random Fill has to do with statistical Sampling
and how may point you use to sample each point in the point cloud. Recommended values
are from 2-6 the higher the number the more precisely the point will be placed but the longer
it will take to place that point. | suggest you keep this value at 2.

Next, we will smooth the point cloud. We will set the Target Point Spacing to 3.00 because the
average point distance is 2.357 feet; this will give us about a 20% reduction.

——
- Point Cloud
K Fite Nome P3DC2A.ped
Use Pixel Optimize Render v True

Render Point Size

Area 2D

Number of Points
Average Point Distance
Average Point Elev Change
Average Point Elevation
Load rate (points per second) | 970,017
Color Method

Color Band Size 5.000

Contour Step
= Cloud Color
Red

Green

55, 255, 255] ...

Blue 255

Alpha 255

. Fun Smoothing Mow == > False
Target Point Spacing 3.000'
Smoothing Method Random Fill
|_Smoothing Amount ______________Nomal _______
Smoothing Points to Add 2
Total Smoothing Points 1,940,034
- Bare Ground Filter Settings
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Set the Run Smoothing Now to “true”; this will run the command. As you can see below, we were

able to get around a 20% reduction and our average point spacing went to 2.569’ from 2.357'.

You need to be very careful not to smooth your Point Cloud to the point you lose curbs and super.

Property Value

- Point Cloud
H File Name P3DC24.ped
Use Pixel Optimize Render v True
Render Point Size 2.000
Area 2D 264.796 Acres
Number of Points 745,202
Average Point Distance 2.569'
Average Point Elev Change | 0.073
Average Point Elevation 433.639'
Load rate (points per second) 970,017

Color Method
Color Band Size
Contour Step

= Cloud Color
Red
Green
Blue
Alpha

By Elevation (Grays...

5.000"

4.000°

[255, 255, 255] ...

un

We are going to run the Smoothing filter again. This time we will switch the Smoothing Method to
Planar fill and change our Target point pacing to 3.5 feet; this will fill in the majority of the smaller
holes from buildings and ponds.

- Smooth Filter Settings

. Run Smoothing Now >>3> False
Target Point Spacing
Smeothing Method Planar Fill

Set the Run Smoothing Now to “true”; this will run the command. This will add some additional
triangles to the file and will fill in the majority of the holes. You can refine your smoothing to get the

desired level of detail.

Smoothing Amount Normal
Smoothing Points to Add 2
Total Smoothing Points 1,490,404

Property Value
- Point Cloud
K Fite Name P3DC2A.ped
Use Pixel Optimize Render v True
Render Point Size 2.000
Area 2D 266.148 Acres
Number of Points 757,116
Average Point Distance ERNEY
Average Point Elev Change 0.097
Average Point Elevation 433.279
Load rate (points per second) 970,017
Color Method By Elevation (Grays...
Color Band Size 5.000°
Contour Step 4.000"
~ Cloud Color [255, 255, 255] ...
Red 255
Green 255
Blue 255
Alpha 255
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Import surface into ORD

Now we will Open ORD and import our surfaces. Firstly, notice the size of the point clouds.

- L | v Lidar Workflow » Las
~
Chpped Point Cloud.las

Merged Poirt Cloud.las
Slight Thinning.las

Open ORD and create a new file from a seed file. We will be using the seed file:
KYTC_ORD_3D_Seed.dgn and we will create two files. One is the merged and clipped and the other
file will have the thinned file. For this example, we will name this Clipped Point Cloud 3d.dgn.

Select OK.

File Type Drives:
MicroStation DGN Files [*.dgn] - @c -

[] Show File icons

Seed File

\Organization-Chal\ KYTC_Standards OC\Seed\KYTC_ORD_30_Seed.dgn p Select...

With the file open, navigate to the OpenRoads Modeling Workflow - Terrain Tab - Create Ribbon
Group — From File Ribbon Button.

Select the file and hit the “done” button.

You will now see the following menu (on the subsequent page). Set your settings as desired. We will
be using the feature definition “Existing Terrain_Show Contours_50Scale” for this example.

Select import.
Fit to view and you should get a similar result as below (again, on the subsequent page).

Now we have created our Clipped surface; we will create a new file and create our thinned surface in
the following steps.
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Prajection -
o Dot

ToatF il
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Geegraghical Casrdinats Systems -
mport

CAUery Patrick el DeskbapLidae Werkflow Loy Chpged Point Cloud lan

Create a New File from Seed

Create a new file from a seed. Navigate to

the KYTC seed files and select the

KYTC_ORD_3D_Seed.dgn; for this example, we will name this “Slight Thinning 3d.dgn”.

Select OK.

Cancel

File Type Drives:

MicroStatian DGN Files [".dgn] - 2C -

Show File lcons

Seed File

Organization-ChalKYTC_Standards OO\ Seed\KYTC_ORD_3D_Seed.dgn 48 -.!Séle:r.
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With the file open, navigate to the OpenRoads Modeling Workflow - Terrain Tab - Create Ribbon
Group — From File Ribbon Button.

Select the file and hit the “done” button, outlined below.

£ Select Files To Import - C:\Users\Patrick.stone\ Desktop\Lidar Workdlow\Las\ b4
Lock in Las - @FrE H@
_;? MName Date modified Type

Chipped Point Cloud.las 2/28/20 LAS File

Quick access

Merged Point Cloud.las 2T 35 PM LAS File
! Slight Thinning.las 2/28/2020 1258 PM  LAS File
Desktop
g
Libraries
|
This PC
¢ :
MNetwork
Fie rame Sight Theninglas :
Fies of type Lickar (" Lag) - Cancel
”
Selecied Fles:
Add

You will now see the following menu, pictured below. Set your settingd as desired. We will be using
the feature definition “Existing Terrain_Show Contours_50Scale” for this example. Select import.

- x
Gk Ot
Terrain Models -
Projection -
Fie Ciptions
Filtes. -

Coame

TeatFiler
Feature Definition -
Eeature Detravoe g —
Triangulation Optiams -
brport Opiorn Ingon Temun Oniy

Geographics] Coordinate Syvtess -

(C\Lser Parick stome’ DeshogLikae Workfew'Las Sight Thissing las
e  ——

Fit to view and you should get a similar result, as below, on the following page. You can see that the
contours are smoother with this process.

Rev 1.0 Page |22
4/26/21



Reviewing the Difference in the Surfaces

Next, we will cut a profile and attach one surface at a time so you can see how the smoothing affected
the surface.

Open or create your geometry file.

|;J iR Modieling TS 'R

o A e T

L

Attach the surface to your geometry file. We will be attaching the “Clipped Point Cloud 3d.dgn” that
we just created.
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Now we need to set the Active terrain Model. You do this by hovering over the exterior of the model
and selecting the “Set as Active Terrain Model” button.

Terrain Model

Now we will cut a profile and look at the ground line. Hover over the Horizontal alignment and select
the profile icon.

When prompted, select the view you want to place the profile in; for this example, we will use View
5, as shown below. Notice the spikes in the surface, seen below.
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Now, we will attach the “Slight Thinning 3d.dgn”. Next, we will recut the profile. The process is
complete.
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