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Lesson Objectives

In this class, we will be discussing basic procedures to obtain a representative surface model (TIN) of a
project site from a point cloud resulting from LiDAR or areal photogrammetry. In addition, common
steps to obtain survey data from the point cloud, i.e., virtual surveying, will also be presented. It is
important to understand that the lessons through this class are not intended to be fully comprehensive
as all point cloud projects pose their own unique set of challenges.
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The objectives for this class are:

e Starting a Point Cloud project

e Import/Export point clouds

e Defining a work zone and applying filters

e Creating a TIN and contours in Point Cloud

e Exporting grid points for TIN in CAD

e Creating survey points and line work for field-to-finish

Carlson Point Cloud Basic Overview
Carlson’s Point Cloud Basic module provides the ability to go from field scan to finish plat from large
data sets by allowing users to process millions of data points. Filter or decimate points, overlay raster
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images, snap to edges and code the descriptions for automated field to finish processing of linework and
symbols.

Carlson Project Setup
Begin by creating a new Carlson project.

e Open Carlson by double-clicking the icon on your desktop.
e |nthe Start Page, click New Drawing.
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Tip of the Day

«26/109%

e Inthe New Drawing Wizard dialog, keep Drawing Type set to DWG and Use a template drawing
toggled on.

The 9 you to set
up 2 new drawing, configured 1o your needs.

S You can uso an existing draing as @
4 ; template, or create an entiely new drawing.
ST EEE]  Drawing Type:
@owe  Open  ObsF

(® Use a template drawing

O Create an entirely new drawing

<Back Next> Cancal Holp

* Inthe Template Drawings dialog, select carlson.dwt and click Finish.

You can select an existing drawing 10 use as

& tomplate for your new drawing
[ b
(D Selecta template:
PN carison.dwt e
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In the Starting Drawing Wizard dialog, click Set.

NEW Drawing \g Name Set C:...ing booklet\Point cloud lesson.dwg
Scale Settings
(® English 1in=2ft O Metric Im=?m

Horizontal Scale 200

Symbol Plot Size 0.080 Drawing Units. 1.600
Text Plot Size 0.080 Drawing Units 1.600

Coordinate System

Projection State Plane 83 ~ | Define Projection

Zone KY North - Lat/Lon Datum WGS84

[] skip Startup Wizard Next Time

Next Exit Help

You will now create a new directory for the project. In the Drawing to Create dialog, click
Browse and then create a new folder under the Carlson Projects directory named Point Cloud
Basic Lesson (if you haven’t done so already).

& o

Recent Files:

.......................

In the File Name field, type Point Cloud Lesson and then click Save to return to the Drawing to
Create dialog and Save again to return to the Wizard. It is not necessary to type the file
extension.
Notice the Scale Settings, the project scale is used to control the symbol height and the plotted
height/printed height of the text. This will set the project default and can be changed later if
necessary. We will keep the default value of 20.

o Asareminder, if the desired plotted text height is 0.08 inches, at a 1:20 scale this text

will need to be 1.6 drawing units.

Set Projection set to State Plane 83 and the Zone to KY North. If you select None, you can
change the projection settings later if necessary.

Coordinate System

Projection State Plane 83 e Define Projection
Zone KY North ~ Lat/Lon Datum WGS84 i
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e The Startup Wizard Data Files dialog will open.

Data Path Set C:...Is - luis\Point cloud prep\Point cloud training booklet

CRD File Set C:...prep\Point cloud training booklet\Point cloud lesson.crd

Coordinate File

@ New (O Existing

Import Points From ...

(O Data Collector (O Text/ASCII File (O Current CRD File (® None
Next Exit Help

e The Data Path allows you to set the location of the different project files if you want to
distinguish them.

e The CRD File or Carlson coordinate file is the external file that Carlson uses to store the point
data, i.e., point numbers, northings, eastings, elevations and descriptions. Keep the default path
and choose New to start a new file. CRD files can be used to import the survey data from the
field crew using SurvCE/PC.

o Keep Import Point From set to None.

o Click Next to complete the Wizard.

Creating a Point Cloud Project

To provide the ability to work with the large amount of data associated with a point cloud, Carlson’s
Point Cloud will manage the point cloud data through the Point Cloud Manager. You will find all the
import, edit, point and line creation, triangulation and export tools in it.

e From Settings menu, select Carlson Menus = then Point Clouds Menu.

Lightning Bolt
Icon

e From the Point Clouds menu, select Project Manager. The first time Point Clouds is launched,
the Point Cloud Manager will open automatically.
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& pointCloud Advanced (Jan 22 2021) - X
&0 Project @8 scene Iy Camera " Action 0 Data

D& T @ T @O

New Open Close Save Save As CPC Settings Help Exit

Current Project

,\;,», PP i P B s bt ,_A..W,,L

e Click the New button.

‘ New PointCloud Project - (pc)

/

Folder  |C:._rials - luis\Point cloud preptPoint cloud training bookletiPointcloud -] !
File Name  [Point Cloud Lesson| Browse |
Current Folder Files f
File name Size Date ¢

S i o P e P ot i e B o i et B Al

e Type Point Cloud Lesson as the file name, then click Save.

e A new point cloud project tree will be displayed in the Project tab.
2 pointCloud Advanced (Jan 22 2021) - X

& Project @ Scene [y Camera "% Action 0 Data

IEP>® o 7 @0

New Open Close Save Save As CPC Settings Help Exit

Current Project

- 1Point Cloud Lesson [C:\Carlson Projects\Tutorials -- LUIS\Point Clq
@ Clouds

= Instrument Data
=% Control Points [0]
0 Reflectors
=1 {40 Scan Position
{&J Coordinate System
[y Images
& Scans
#% Target Points [0 ]
[+ ¥ Processed Data
@ TINs
5 Scenes

N RS T i U DN

Point Cloud Project Settings

Before we get started, it is good to check the point cloud project settings.
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Click the Settings button.

% pointCloud Advanced (Jan 22 2021) - X

@ Project @3 scene I Camera “# Action O Data

o e im0 b s’ i g, VL
You can change the Units’ precision.
Project Settings X

Units, Preclsion and Ranges

Units and Precision

Units: Pracision:
#B Distance: 3
Naming ~ Angle: Degress . a
COMVEMIENE g ges and Precision
- A R o R P e P R R T A

Naming Conventions, particularly the number of digits and suffixes used as you apply filters and
add data.

Project Settings X ‘
I|z} Project Items
Units and
Prefix: Digits:
Ranges
Scan Positions: Scan Position 2
Me s Scan 2
Naming [JESIGES Cloud 2
[Conventions il (TN TIN 2
Fiq;r‘.' Grids: Grid 2
- Planes: Plane 2 2
Viewer =
Polylines: Polyline 1 < sy Layer
) Scenes: Scene 2 <
—_—
G8)  scenetems
Dialog Prefix Digits:
Settings
Cameras: Camera 2
Processed Data Sets
History Cleaned: Filtered: Resampled: Simplified:
Suffix - Cleaned - Filtered - Resampled - Simplified
B oo
CAD Settings Prefix Digits:
Reflectors: REF 2
Control Points: cP 3
Target Points: i3 3
Coordinate Points: 1

And adjust the CAD Settings. | recommend not checking on the option to automatically draw
points, lines and text in CAD as every time you add or edit, your work will be synchronized with
the drawing slowing you down. Don’t worry, to draw in CAD only takes one click later.

| do recommend turning on Use CAD’s CRD for PointCloud’s Coordinate Points as this will keep
your Carlson project CRD file synchronized.

Project Settings ®
CAD Setiings
iz3
Unitsand gy
Ranges
[ Automatically draw all Points, Polylines, and Text to CAD
el o
N
4™ | [use CAD's CRD for PointCloud's Coardinate Points
Conventions
st —r - e P e e s e i S
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e Click Green check to close and save the changes.

Import the Point Cloud Data

The point cloud data that you will be processing may come from a terrestrial scan, publicly available
LiDAR data and aerial photogrammetry data. It is important to know that when working from ground
scans, Point Cloud can handle different scanner setups which will allow you to get a true 3D
representation of the site. Once these ground scans are registered, they would have obtained a
coordinate system and Point Cloud can be used to merge this data. For this lesson we will be using a
point cloud obtained from an aerial survey using an unmanned aerial vehicle (UAV).

e Inthe Project tab, right-click on Clouds. Then select Import, and LiDAR (.las/.laz)

# pointCloud Advanced (Jan 22 2021) - X

0 Project @ Scene L Camera " Action 0 Data

p— = (9]
LERE® 3> o T 00
New Open Close Save Save As CPC Settings Help Exit

Current Project

&5 Point Cloud Lesson [C:\Carlson Projects\Tutorials -- LUIS\Point Clo‘

g tl " Import > LIDAR [las/.laz] l
g Merge Clouds Generic [.txt/.asc/.xyz/.csv]
\OF View FARO [fls/.fws]
O i < Scale Leica [.pts/.ptx]
§ Clean E57 [e57]
[ RemoveAll Quarryman [ fsc]
4 Exportto LAS PLY Lply]
#k Target Points [ 0] DEM/ESRI  [.dem/.adf/.asc/.im¢
[+ ™ Processed Data GeoTIFF [ .tif/.tiff]
. E L e SRR » b PCG Bneql™ ~ p st s

e Select the dense_point_cloud file provided in the compressed Point Cloud Basic Lesson.zip file.
This will open the Change LAS Projection window. Note that the number of points that will be
imported is listed by the file name.
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Import File Information
Cloud "dense_point_cloud_0_405b5e77-2b40-44e7-addf-01db8f09db0d" has 3,485,799 points.
PROJCS["NAD83(2011) / Kentucky North (ftUs)", A
GEOGCS["NAD83(2011)",
DATUM["NADB83_National_Spatial_Reference_System_2011",
SPHEROID["GRS 1980",6378137,298.257222101,
AUTHORITY["EPSG","7019"]],
AUTHORITY["EPSG","1116"]],
PRIMEM["Greenwich",0,
AUTHORITY["EPSG","8901"]], v

Projection
[[] Change Projection
Projection Type
Lat/Long UT™M State Plane 27 State Plane 83
Zone
Unit Type

US Feet International Feet Meters

Scaling
[JRescale Only

Metric to US Feet

US Feet to Metric
Duplicated Points
[[JRemove duplicated points
Duplication tolerance 0.0100(
Resample
[JResample
Resample step 4

JHO
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As our data comes from drone flight images that were processed in Carlson PhotoCapture, our
data has all the necessary projection information, unit type and scale. For the purpose of our
lesson, we won’t run either duplicated points or resampling which are decimation tools (i.e.,
filters). If your data was classified, an additional window will open prompting to select the
classifications that you want to import giving you the option to import as Carlson Point Cloud

Regions which can be used to turn on/off their visibility.

Click Green check.

Notice that the point cloud listed in the Project Manager displays the .las file name. You can
rename and simplify. Right-click on the point cloud, then select Rename. Name it 01- Original

Cloud.

Current Project

% Point Cloud Lesson [C:\Carlson Projects\Tutorials -- LUIS\Paint Clo
[=I-4% Clouds

Sl denseaais -44e7-addf-01db8f09¢
View

= &2 Instrumer
=% Contrc Create >
Q Reflec Copy
= ScanF Remove

& Co Rename
'—L Im:

Merge Clouds
5 5ce Subtract Cloud
e Tar R . » -
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Lastly, you can check the point cloud properties at any time to get an idea of number of points,
position ranges and whether it contains classifications. To do this, right-click on the point cloud
name and select Properties.

| Cloud  Notes

| Data

Points: 3,485,799
Position: On Intensity: Off Color: On Classification: Off
Normal: Off

| position
Minimum Maximum Range
X: 1779407.787 1779838.822 431.035
Y: 417981.703 418393.751 412.048
Z 501.036 556.480 55.444

4@

L

Click Green check to close.

Note: If you have a subscription to Carlson PhotoCapture, check the Getting Data from PhotoCapture appendix.

Creating Point Cloud Scenes

To begin the editing process, you will need to create “scenes” or views of the cloud. This will allow you
to easily view when and where you are making changes. Also, as different filters are applied to decimate
(remove points) from the point cloud, new point cloud data and scenes will be created automatically for

you.

Right-click on our 01- Original Cloud and select View. Or, you can double-click on the name.

Cunenit Project

" Point Cloud Lesson [C:\Carlson Projects\Tutorials -- LUIS\Point Clo
~- @ Clouds

=+ Instrument Data iew)
~=k Control Point Create 4
Mneflectars,. G

In the View Cloud window, we’ll keep the Action as Create new. The Color as Direct, which will
keep the point colors as they were define by the aerial images. And, change the Orientation to
Isometric.
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View Cloud - [01- Original Cloud] X
Action

® Create new Append to existing
Name

‘ Scene 01- Original Cloud

Mode
2D @3D
Color
Category: Type:
Color ' Direct 7
Orientation
O Plan View

® Isometric

Tile Windows

LK@

e C(Click Green check to create the scene. Your screen will look somewhat like the image below.

You can navigate the point cloud in the scene window in multiple ways. You can zoom in and out using
the middle-button wheel in your mouse. Pressing the middle-button will behave as panning. And, left
clicking will allow you to rotate the view just are when you work with Carlson’s 3D Viewer. In the toolbar
you will find helpful shortcuts to set the view to top, front, perspective, etc. Take a moment to review
these tools.

HUAI@ARNGR 00 aae
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Define the Working Area

As mentioned at the beginning, the goal for this lesson and for many projects is to obtain a
representative surface model (TIN) of the project site from the point cloud data. With that in mind, itis a
good practice to isolate or create a point cloud that is sub-set of the complete project. To this lesson, we
are only concerned with the park and surrounding streets.

e Start by changing the scene view to Top.

e Inthe Project Manager, open the Action tab. In this tab, we will use the Perimeter tool under
Selection Set. Using Perimeter Inside, we can draw a boundary to select all the points we are

interested for our study.

B poimCloud Advanced (Jan 22 2021)

x
Project @8 Scene [ Camera "9 Actien () Data

Selection Set

® Add O Remove @ Inside O outside

@ Cloud Points O SurveypPo ce

Individual Window Perimeter Polyline

o o T E— # poiniCloud Advanced {Jan 22 2021) - x*
Y Project @ Scene [ Camern @ Action @ Data

Calar Sphere
Current Action
Perimeter Selection End Action

Selection Action

® Add to Selection (O Remave from Selection
Selection Target

@ Inside Boundary ) Outside Boundary
Select From

® Cloud Points O Survey Points O surface

e Select an area similar to the image below that will include only the park and streets we are
interested in.

e To create the isolated, work area, from the Action tab, click the Cloud button in the Create

section.
Create
Point Palyline Cloud TIN
Text Grid 1111

Carlson Software | 33 East Second Street | Maysville, Kentucky USA | 606.564.5028
www.carlsonsw.com



BREAK NEW GROUND

‘Carlson

e Name the resulting cloud 02- Working Area.

Create Cloud - [Scene 01- Original Cloud] X
Action
@ Create new

Name

‘ 02- Working Area‘

Attributes

Intensities: Off Colors: On

JE@

e Now, to view the results, Close the current scene window. Notice the title is “Scene 01- Original
Cloud”.

e Then, from open the Project tab in the Project Manager and double-click on the “02- Working
Area” cloud. This will create a new scene as discussed earlier. Your window should look similar
to the image below.

Clean the Point Cloud Data

Although we isolated the work area in the previous step, a quick review of the new point cloud
properties will reveal that we still have close to 2 million points left. And clearly there are still vehicles
and other undesired point data in our data, i.e., noise. Therefore, we will start applying different filters
to decimate or reduce the point cloud data. As stated earlier, which and how many filters you will want
to apply to your project will be a decision you will want to make on a project-by-project basis.
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Let’s start with the simplest Clean Cloud filters, remember though that you can apply the filters multiple
times if needed.:

Duplicated Points — this method searches por two or more points that are within the Distance
Threshold and then will remove them. This method is typically fast and helps reduce much of the
redundancy in the data. For example, data collected with a ground scanner will have more
points than necessary right next to the scanner.

Isolated Points — searches for points that have less than Minimum Neighbor Counts within the
threshold and delete them.

Redundant Points — this parametric method is more useful when needing to reduce the flat
areas down to one point. It will create a user-defined box and check how the points inside of it
fit the plane and/or have a color match.

For this first cleaning lesson, we will apply the three described filter options to give you an opportunity
to review the results. But, it is important to know that these three should not be applied simultaneously.
We will start by removing duplicated and isolated points.

From the Project tab, right-click on “02- Working Area” and select Clean.

Current Project

4 Point Cloud Lesson [C:\Carlson Projects\Tutorials -- LUIS\Point Clot
— @» Clouds
1+ 01- Original Cloud

 Instrument Data ~ V1eW
| =k Control Point ~ Create ’
D Reflectors Copy
= {1 Scan Positior  Remove
| g4 Coordinat Rename
-~ Images Merge Clouds
| ®» Scans Subtaact Clond
_ #% Target flo Clean
i Processed Dal—mm!_l
A TINs
— 88 Scenes _S_mooith

Make sure the name is set to 02- Working Area — Cleaned, this will help keep the project’s
clouds listing sorted in the desired order. Keep Remove duplicated points checked, in 3D. And,
Removed isolated points.
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Clean Cloud - [02- Working Area] X

Name

02- Working Area - Cleaned

Attributes
Intensities: Off Colors: On
Duplicated Points

Remove duplicated points

Distance threshold 0.100
@3 O

Isolated Points

Remove isolated points
Distance threshold 1.000

Minimum neighbors count: 1

Redundant Points

[CJRemove redundant points
2.727
24.343
0.243
255

Both
5]
Strong Filtration

f KO

e C(Click Green check to apply the filter. A new point cloud will be generated.

e C(Close the current scene and open a new scene for the resulting cloud. Check the properties.

e Inthe Project tab, click the Save button to save the current status of the project. Note that the
Point Cloud program has an auto-save function but it is good practice to save after big changes.

DIEfREP o Teo

New Open Clode Save Shve As CPC Settings Help Exit

i — .

You will notice that the cloud data was reduce by a few more hundred thousand points. Now, you will
apply the redundant points cleaning filter.

e Right-click on the “02- Working Area — Cleaned” from previous step, and select Clean again.
e Name the new cloud 02- Working Area — Cleaned by Redundant Points.
e Uncheck Remove duplicated points and Remove isolated points.
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e Check Remove redundant points and use the settings as shown below.

Clean Cloud - [02- Working Area - Cleaned] X

Name

HZ— Working Area - Cleaned - Cleaned by Reduntant Poin

Attributes

Redundant Points

Remove redundant points

Box length and width 0.500
Box height 0.250
Residual tolerance 0.030 ‘
Color variance (3-255) 255
Process Planes Horizontal
Recursion depth 3 v

[ strong Filtration

Run Multiple Iterations

JE @

e C(Click Green check to process. Close the current scene and create a new one as before. Check the
resulting point cloud properties. You will notice that this last filter reduced the file to a few
hundred thousand points.

EUreeanFs oo aaE mE  RABHNESEMC L X

Resampling the Cloud Data
Resampling is another method to decimate the point cloud data. There are two methods:

Step — this method reduces the cloud to 1/Step it’s current size. It is fast but at the cost of being
less intelligent.

OC-Tree — analyzes the data by using user-defined bounding boxes to search for minimum and
maximum numbers of points within the ranges and deleting points. This method may take a few
minutes to complete depending on the amount of points in your point cloud data.
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As you noticed from the last step when using the Clean filters, our data has been significantly reduced
and therefore we won’t apply the resampling method.

Applying Bare-Earth Filter

If you navigated the “02- Working Area — Cleaned by Redundant Points” cloud, you noticed that we still
have some vehicles and trees in the data. We can automate the removal of these data by applying the
Bare-Earth filter.

Bare Earth by Profile — this method works by drawing a 3D line away from the selected position
and seeing if it slopes too sharply, removing any vertical segments and keeping any flat
segments.

Bare Earth by Grid — works by inspecting the cloud as a grid to find the lowest valid points in
each grid cell and keeping only those points.

As every project is different, you may want to apply one or the other filter. For our lesson, the Grid
method is more appropriate. But, as an example, if your project is on a hillside, the Profile method may
be best.

e Right-click on the point cloud and select Bare Earth by Grid.

4y Ue- working ~iea - Cieaned ‘
8§02- Working Area - Cleaned - {lea i
~ . Instrument Data View

=& Control Points [0] Create >
(D Reflectors Copy
=} i Sc_an Position Rt
?Coordinate System TR
i ‘_‘: ‘ST:::S Merge Clouds
H Subtract Cloud
“-4k Target Points [0 ]
+- W Processed Data =y
& TINs Resample
-~ & Scenes Smooth
|8 scene 01- Original Cloud Transform
|8l scene 02- Working Area Scale

[E scene 02- Working Area - Cle: ~ Change Projection
[ scene 02- Working Area - Cle:  Adjust Color

| Bare Earth by Grid
Ign/Register

- poad e B P e i ey .o

e Name the new cloud 03- Working Area — Bare Earth. Set the Cell Size to 4, Pothole Depth to 0.5
and Curb Height to 0.8.
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‘ Bare Earth by Grid X

Name: 03- Working Area - Bare Ear‘
Cell Size: 4

Pothole Depth: 0.500000

Curb Height: 0.8

[ Cut Curbs Lower
Low-Point Noise Filtration (0-1): 0.750000

[]Add to Regions
OK Cancel Help

Click OK to apply the filter.
Close the current scene and create a new one for the resulting “03- Working Area — Bare Earth”

cloud. If you check the properties, you will find that a few more tens of thousands of points
were removed. The resulting cloud should be similar to the image below.

BUr@@dRER 00 Q8 ImSo [ WEPISINEL Tk J9P73

Vertcal Exaggeration 1.0
b 177seorat0  vearesnnzoz 2506954

Delete Points Manually
Closer review of the data after applying the bare earth filter will reveal that there are some areas in the

project that we can still further clean. For this lesson, we will accomplish this by using the cloud point
selection and delete tool. As a reminder, you can re-run any of the filters. Note, that in some cases the
current data may be sufficient for your project and no further actions needed.

To illustrate this, we will clean up a small area in one of the planters that wasn’t cleaned up:

In the Scene window, change your view such that you can clearly see the targeted area. For

example, the one below.
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e In the Action tab, under Selection Set, click the Window button.

E

Selection Set

@Add O Remove

& Project 3 scene 1 Camera i Action ) Data

@ Inside O QOutside

@ Cloud Points

Individual

Window

s

(O Surface

Perimeter Polyline

All

Color

None

Sphere

Invert Elevation

e Use the window selection to select the points you want to delete. Note that you can adjust your
view as necessary, whether zooming in/out, rotating, front view, etc.
o With the correct points selected, click the Delete button in the Edit section.

Edit
Information

Image

Delete

Hide Show All

Smoath

Clean Crop

e Repeat as necessary and save when done.

Other tools in the Selection Set area allow you to invert selection sets, use polylines (either draw one or
use an existing one) and colors to find the targeted points.

Create Surface Using Remaining Point Cloud Data
With all the filters that we’ve applied, we reduced the original point cloud to a few hundred thousand
points which can be used to create a surface model (TIN), contours, profiles and volume calculations

directly in Point Cloud. As stated in the beginning, our intent is to obtain a representative surface model
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(TIN) of a project site from a point cloud therefore we can do it now. It is important to know that this
isn’t the only way as you may prefer to create the surface and contours in CAD — check the Virtual
Surveying lesson after this.

e From the Action tab, click the TIN button in the Create section.

Create

Point Polyline Cloud TIN

Text Grid Solid

e Select Export to Carlson TIN, this will generate a .tin file that can be used by all the Carlson
office products. In the Save file window, name it Point Cloud Lesson.tin.

Create TIN - [Scene 03- Working Area - Bare Earth] X

Action

O Add TIN to Project
Add points to existing TIN
@ Export to Carlson TIN file

Name

C:\Carlson Projects\Tutorials -- LUIS\Point Cloud Prep\Point C

Attributes

Intensities: Off Colors: On
TIN Faces

Use Filters

Maximum edge length: 100.00(
Maximum incident angle [deg]: 90.000
TIN Limits

TIN Vertex Limit: 500,000 v
Density Limit: 0.01

I RO

e C(Click Green check to create the surface from the cloud points.
If you want to view the contours, | recommend creating a new scene.

e From the Action tab, click the Contours button in the Extract section.

Extract

Breaklines Profile Sections

-
Bare Earth Plane Intersection Polyline

Volume Curb Color Lines

- ~ - » - " -
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e Choose the contour interval, include index contour and check erase existing contours in scene.

‘ Extract Contours
Elevation Range: 503.484 to 517.656
Contours

@ Interval (O Elevation
Interval 1
Minimum 504.000
Maximum 517.000
Min Length 1.000
Index Contours
Include Index Contours
Index Interval 5
Contour Smoothing
Smooth Input Cloud
Smooth Search Radius 2.000
Simplify Intermediate TIN
Simplify Tolerance 0.500
[] Apply Outlier Reduction Filter
Adjustment Factor (0-1) 0.500
[[] Apply Meander Reduction Filter
Maximum Adjustment Distance 0.500
[[] Reduce Before Bezier Smoothing
Offset Distance 0.100
[[] Smoothing
Smoothing Level
["] Reduce Vertices
Offset Distance 0.050
Erase Existing Contours In Scene
[C] Draw Planes into Viewer
["] Draw Contours to CAD

OK Cancel Help

B ]

X

e The contours will be drawn on the scene. Your screen will look similar to the image below.

Vertical xaggeration 1.0
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Create Points and Lines for Field-to-Finish Processing

Now, let’s explore a different method for obtaining the desired surface but this time we will leverage the
point and line creation tools found in Point Cloud to create points with descriptors that can be
processed in Carlson Survey using Field-to-Finish. Depending on your project scope and preferences, this
may be the preferred way to get to our desired surface and contours.

The following steps can be done from any of the scenes/views found in the Point Cloud Manager but for
simplicity and explanation purposes we will use the original working area cloud and scene. We will
create a group of points with description following the top of curb for one of the streets.

e Close any scenes that you have open.

e Now open Scene 02 — Working Area. This scene should have the isolate point cloud with dense
data.

e From the Action tab, click the Point button in the Create section.

Create

Point Polyline Cloud TIN

Text Grid Solid

e Under Snap Mode, select Low Point. The Active List should be set to Coordinate Points. Set the
desired starting Point Number.

| #
* Project @3 Scene [ Camera ® Action G Data
Current Action
Point Creation
Snap Maode
Snap Type: Low Point ~ Snap Radius: |04

Feature Points

Feature Type: |None Options Edit Existing Feature

Create Point
Active List:
Coordinate Points ~

Point Number: Automatic Numbering:

1 Undo @ Increment Current

O From Settings
Description

"

Field-to-Finish Linework

None @ start Line O Continue
[ start Curve (PC)

o If you have a customized or preferred Carlson field code table, click the Code button.
Then click Pick FLD File to browse and select your custom field code table. Once
selected, you will see all your codes listed and ready for selection. In this example, you
can use the Carlson.fld file and select the EP code for edge of pavement.
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o Notice the Field-to-Finish setting is set to Start line and there are both an End and Close
buttons (same icons as those found in SurvCE/SurvPC).
e |nthe scene viewer, place your cursor where you want to create the point and then continue
selecting other places just as if you were in the field collecting data, i.e., virtual surveying. Your
screen may look similar to the image below.

e You will be creating the same codes/lines until you End the line or change codes (just as you
would do in the field). To add arcs, toggle Start Curve (PC). Use this to create the arc at the
street intersection.

e

e (Continue as necessary.

e Use other codes to place the manholes, light poles, etc. found in the area.
e Once done click End Action.

e Save the project.
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What about lines without placing points?

e From the Action tab, select Polyline.

Create

Point Polyline Cloud

Text Gnid Solid

Eod S immsan s, g i, g st B

TIN

&

Carlson
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e Notice that the placement options are like points and several options to draw and edit the lines.

Difference is that the software will not place points.

Snap Mode

Snap Type: Low Point
Create Polyline

Progressive Mode

Undo Edit
“; ‘ Draw Arc Draw to CAD

Screen Pick Action

Activate Polyline

Active Polyline Action

® Add O Edit O Right Angle O None
O Remove O Move O Insert
A ettt Bttt s . i

e (Click the End Action button to close.
e Save the project.

~  Snap Radius: 0.4

Polyline Layer: 0 Select Eadl
[JDraw Curb | Curb Settings

Polylines

Layers: All v

Name Layer Length

EP 0 144.738

New End

O Intersection

Close
Delete Polyline

Elevate

A
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Topo Points by Grid

In the lesson above, you followed a virtual survey process to place specific points and generate linework.
Now then, to create a group of general topo points Point Cloud has a Survey by Grid option that will

automate this process. With that in mind, we spent the time to clean up the point cloud data, thus we’'ll
use the resulting cloud to obtain this final set of points.

e C(Close the current scenes.

e For the lesson, we will create a new scene from the “03- Working Area — Bare Earth” cloud,
name it Scene 04- Survey by Grid.
e From the Action tab, click the Point button n the Create section.
e Click the Survey by Grid button in the Automation section (you may need to scroll down in the
window).
Automation
Survey By Grid
IC om on
® Add O Edit OMove O Remove O None
Command History
‘ Scene "Scene 04- Survey by Grid" created. "
No points within chosen radius.
No points within chesen radius.
No points within chosen radius.
v
[ ]

Use X for point description, in the default Carlson field code table, this is the natural ground
code. Change starting point number to desired value. Make sure that Elevation Method is set to

Lowest. We don’t have either inclusion nor exclusion boundary polylines in this project.
1‘,:‘ a

Point Description: EX

Starting Point Number: 11000
| Grid Dimensions
Cell Size X: 10
Cell Size Y: 10
Estimated Sample Points: 775

Point Within: 0.25
Elevation Method:
| @® Lowest
O Highest
O Average
| O Median

Exclusion Polyline Inclusion Polyline

[[]Use Exclusion Polyline
Set

[[JUse Inclusion Polyline

Set

OK Cancel Help
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e C(Click OK to place the points. This may take a few minutes depending on the selected area and
grid dimensions. The results will be similar to the image below.

DEreemnER oI aaRImE:  RABYNESSMOEUX

Vertcal Bxaggeration 1.0
berrosisss  vasiae2ie z516157

e Click End Action.
e Save the project.

Notice how the current project now has Processed Data listed.

Current Project

Point Cloud Lesson [C:\Carlson Projects\Tutorials -- LUIS\Point C A
~+-@» Clouds
01- Original Cloud
=1 02- Working Area
02- Working Area - Cleaned
= 02- Working Area - Cleaned - Cleaned by Reduntant Poin
= 03- Working Area - Bare Earth
-1 .0 Instrument Data
=& Control Points [0 ]
0 Reflectors
+ Scan Position

~+ ¥ Processed Data
— {9 Contours
4 Contours
#% Coordinate Points [ 384 ]
@ Grids
- 4 Layers
- 0
ln Planes
— wi Polylines
5 EP
@ profiles
@ Sections
@ Solids
M Text[0]
@ TINs
-1 €85 Scenes
[E] scene 01- Original Cloud
[El scene 02- Working Area
I8 Scene 02- Workina Area - Cleaned v
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It is good to know that lines and points from the CAD drawing could have been imported as references.
Also, if drawing linework, you can upload the layer names/settings from CAD into the Point Cloud
Manager to keep everything categorized per your standards.

Drawing the Points and Lines to CAD

Now that we have points and linework, it is time to draw all these entities in CAD. If you used both
points and lines, we can do this in two separate steps. First field-to-finish for the points and then draw
polylines for remaining linework.

e Inthe Project tab, right-click on Coordinate Points and select Field-to-Finish

~ ¥ Processed Data

= l’" Contours
f" Contours
E JCoordinate Points [ J .
- Edit
Grids
= 4B Layers Delete All
-0 Import
‘la Planes Export
[= = Polylines Transform
< EP Field-to-Finish
@ profiles View
:‘Sections D

@ Solids

PPN P f » P S

This will bring up Carlson Survey’s Draw Field to Finish window. Make sure that you have the

correct field code table selected. For our lesson, this would be the Carlson.fld code table.
‘Draw Field to Finish X

Draw Options
Highest point number: 1375
Range of Points ~ 1-1375 All Point Group b

it

Entities to Draw
Points Lines Symbols 3D Faces

Draw within
[[1Polyline [] Distance [[] Window/Coordinate Range

Layer Prefix Additional Draw Options

Erase Existing Field to Finish Entities Erase In Range

[]Preview Only []Fix Overlaps
Code Table: C:\Carlson Projects\Settings\carlson.fld Set
Coordinate File: C:...ud training booklet\Point cloud lesson.crd Set
GIS Table: Set
Edit Codes Report Codes/Points

Cancel Help
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e C(Click OK and the points and lines will be processed in CAD.

e If you drew lines separately, right-click Polylines in the Current Project / Processed Data tree and
then Draw. Or select a specific set of lines.

Once in CAD, you can use the Carlson Survey/Civil tools to triangulate and contour the surface.
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Appendix — Getting Files Directly from Carlson PhotoCapture
If you have a subscription to Carlson PhotoCapture to process you the images from your drone projects,
downloading the project data from the web service to your project folder can be simplified.

e From the File menu, select Carlson PhotoCapture.
L] New.. Ctrl+N
P Open.. Ctrl+O
Project 4

E Close

H save Ctrl+S
E\! Save As...
Plot »
PDF 4

& Carlson Community

L Carlson Photo Capture J
»
>

Import

Export

e Inthe Carlson Customer Login window, input your PhotoCapture credentials and click Login.
‘C; son Customer Login

Account Sign Up

Login
User Name or Email [rojas@carlsonsw.com ‘
Password ecccccccce ‘
Remember me Forgot Password

Login Exit Help

e The Select PhotoCapture Project window will display all the projects you have available on the
web service. Select the project you will be working with and then click OK.

& Select Photo Capture Project

Project Name Project Id Size Created

RENCIvil- Tyler Aerial 9f10badd-0bbd-400b-8184-ce498565f4cb 0.88Gb  2020-11-01 19:46:

Jeff demoltraining 29c33a6f-817e-4951-b81a-f0f9fb040d71 0.15Gb  2021-01-12 15:1

Michigan Quarry 056cb31e-02ce-4877-a139-268542d2cchd 1.15Gb  2019-10-31 05:5

RENCIivil- Rodrigrow f426ec0a-4f44-48ac-997d-3f7018672670 5.36Gb  2020-11-01 23:4

Canyon Project 157e3410-bf78-4b86-9662-efa6f93bb 157 1.17Gb  2020-02-27 16:54....

Maysville 36d90bf3-8b34-4066-a5a6-31b99f60209b 0.21Gb  2019-10-31 05:25:...
OK Cancel Help

e After a moment, the PhotoCapture Project Files window will open with a listing of all the
PhotoCapture output files that can be downloaded. You will want to download the orthoimage,
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dense point cloud data and project report. Highlight the files to download, check Simplify File
Names and the click Download.

‘Photo Capture Project Files X
Current Project: Maysville Select

Name Type Size Date o]
colored_dem.jgw JGW 49. 2019-10-31 05:31:12
orthoimage.jpg JPG 10.67Mb 2019-10-31 05:31:11
orthoimage.jgw JGW 49. 2019-10-31 05:31:11

sketch.xml XML 2,068. 2019-10-31 05:31:12

sketch.dxf DXF 20,946. 2019-10-31 05:31:12
adjustment_report.txt TXT 7,271. 2019-10-31 05:25:22

v
Simplify File Names
[[]Zip files together
Download Exit ‘ Help

Once the downloads are complete, click Finish in the PhotoCapture Download Queue window.

‘Photo Capture Download Queue X
File List

Name Size Status
orthoimage.tfw 49. Success
orthoimage.tif 134.55Mb Success
dense_point_cloud_las.zip 86.43Mb Success

Downloads completed.

Finish Help

A report window will open if you want to confirm and save the information regarding the

downloaded project.
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e The downloaded files will be found in the project folder.

Name

R PointCloud

. BareEarthGrid.pcg

E dense_point_cloud_0.las

B dense point_cloud_0_405b5e77-2b40-44...
| ] orthoimage.tfw

B orthoimage.tif

. orthoimage_7h9b75de-56de-4a97-a726
B orthoi age_7bSb75de

W Point Cloud Basic
B roint Cloud

B Point Cloud Lesson grp
B Point Cloud Lesson his
l Point Cloud Lesson.i
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