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Drone Surveying — “Field to Finish”

Christopher G. Hinkley
Wright-Pierce

Learning Objectives

* Learn how to upload images to ReCap Photo, use GCPs (Ground Control Points)
to align images based on real world coordinates.

* Learn how to create a point cloud from data collected with the drone.

» Learn how to import a point cloud into ReCap, InfraWorks, create a surface,
generate line work, and classify data.

* Learn how to export data from InfraWorks to Civil 3D and create a working existing
condition drawing.

Description

Great, | just received my point cloud data! Now what do | do with it? It is a common question in
the infrastructure industry. There is an abundance of software that will assist in the post
processing of point clouds into a working/usable format. If you have the AEC Collection you
have all you need. Using a "real world infrastructure project” this class will walk you through the
step by step process of post processing photogrammetric data collected via drone. Utilizing
products available within your AEC Collection (ReCap Photo, ReCap Pro, InfraWorks and Civil
3D) surveyors and designers will be able to generate a working existing condition drawing.

Speaker

Christopher Hinkley has been in the surveying, civil engineering and construction industry for
the past 18 years (14 years with Wright-Pierce). Chris holds a couple of degrees; an Associate
Degree in Architectural and Civil Engineering Technology and a Bachelor’s Degree in
Construction Management. He works for a multi-disciplinary firm and leads the civil group in
software management, training, implementation and project coordination (with the wastewater
group, water group and building systems group). Additional tasks related to the civil group
include, survey management/coordination, Part 107 Remote Pilot, preliminary and final design
as well as construction administration. He is fully immersed in the Autodesk Community; Civil
Futures, InfraWorks Customer Council, Land Development Council, and End of Sprint Demos
with the InfraWorks/Civil 3D development teams.
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Utilizing the AEC Collection

In order to post process your drone data you should be familiar with the following products:

PHOTO PRO C3D

ReCap Photo

Once you have collected your drone data, i.e. aerial images, you can now upload them to
ReCap Photo for post processing.

You will notice under the section “CREATE 3D” there are two options for generating your final
product; for this example we will choose “AERIAL”

R 7 PEENLLEGE Editor ReCap Photo X4 Subscribed ChristopherHinkley — [0 X

Create 3D

Aerial

My Computer

Load a model

My Cloud Drive G - Date - Descending

Browse 360.autodesk.com

Available storage: 86.6GB / 100.0GB T}
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After you choose aerial, you will then be prompted to upload your photos. To do this, simply
follow the image instructions and “CLICK ANYWHERE TO BROWSE FOR FILES OR A
FOLDER”. You will then be prompted to select photo’s. Browse to the location where you

stored the photo’s from your drone flight. You can select the individual photo’s or folder
location.

* Name  ~ Ascending

@?cmua Credits / 0 photas

@
YN
<5 Click anywhere to browse for files or a folder

0 photos selected
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Once your photos have been selected and uploaded you will notice in the upper right-hand
corner a reference to “CLOUD CREDITS”. The cloud credit usage is based on the number of
photos you uploaded. Select the “CLOUD CREDITS” pull down and you will see how many
cloud credits are needed for projects. For this project | have 578 photos, which means | will be

using 30 cloud credits.

Cloud Credits

For additional information in regarding cloud credits, you can refer to the Autodesk Knowledge
Network (https://knowledge.autodesk.com/customer-service/account-management/users-

software/reporting/cloud-credits), your BIM/CAD Manager and/or your reseller.

I 4

~ Ascending )

~ Name

@ 20 Cloud Credits 1 578 photos l

_0022.JPG

: ‘F v L-. .
% 30 Cloud Credits / 578 photos
: ®  DJI_0023

X

12 Cloud Credits

20 to 300 photos

30 Cloud Credits
301 to 700 photos

R
3 7
>
1 DJI_0030JPG DJI_0031JPG DJI_0032 PG DJI_0033JPG
{\?\“/ [ i [} L ® K ® K

[ ] DJI_0036.JPG

0041.JPG

L] DJl

0t ® G

578 photos selected

55 Cloud Credits

701 to 1000 photos

® DJI_0034.JPG
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In this dialog box you also have the ability to add Ground Control Points (GCP’s). If you used
GCP’s for your drone flight (as | have in this example), on the left-hand side (highlight with red
box) select the “GROUND CONTROL POINTS”.

vName v Ascending o {52 30 Gioud Credits 1578 photos

0042.JPG JI 0043.JPG
Create

578 photos selected
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You will want to select the coordinate system you are working in, in the dialog box highlighted

below. To do this, select the “ELIPSIS” button to the right of the coordinate system line, and a
dialog box will appear, and you can search for the coordinate system you are working in. The
example is in ME83-WF (NAD83 Maine State Planes, West Zone, U.S. Foot).

Coordinate system: [LL84 | Map

Delete row Filter by GPS Displaying images: 578 of 578

Add row

correme (gt L
D Description
MES3WF Eﬁ\gwt 83 Maine State Planes, West Zone, US
DJ_0021.JPG
ECEF Earth-Centered Earth-Fixed
ADOSTA4 1L .:\'I’Z;%Sm?;;r,%éﬁljge-ﬂma\ly generated LL :
AFR50-345 ?gézwgga;ngi&:gbla west of 24 deg East; Arc
ArRsosist  Gepreled & e o
AFRS0-295 54-302 Zmbabie wesl of 20 Arc1950 -
Click Add Row or Copy/Paste| | AFR50-355/01 SS%'?;;E?S?J%‘%%‘}BTE of 20935 S LEREL e
eronssson DS s diplete o
pemeson  Depralco s dplate o
aemesss  Depieelo s dplate o
APRGO-36N Es%?;gé%‘ﬂ%jgléﬂmalﬂ o 21096 24.JPG DJI_0025.JPG
Ameoses  Semerded s duptcate o
armeoaTy  Lepieesed s dicale o
AFRE0-37S Deprecated as duplicate of 21037

ADCAQGN |ITH AT

CPK
£
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After selecting the proper coordinate system, you will want to load your GCP file (.xIs, .csv or .txt
file format). Select “LOAD” in the lower left-hand corner of the dialog box. You can also, copy
and paste the PENZD (Point #, Easting, Northing, Elevation, Description) out of your .txt file or
ASCII file and past into the dialog box.

Coordinate system ‘MESSfWF | Photo m

X Y z .
GCP Name (Foot) (Foot) (Foot) Checkpoint @
No GCP selected

DJI_0020.JPG DJI_0021.JPG

o

DJI_0022.JPG DJI_0023.JPG

i

DJI_0024.JPG DJI_0025.JPG

Click Add Row or Copy/Paste from .xIs, .csv or .txt file.

E o

Coordinate system: [ME83-WF .. Photo m
X Y z b :

&
pme (Foot) (Foot) (Foot) Checkpoint @

2.972.313.003 522,207 494 352311 [} o S[;- Is;-:al;na‘ =

2.072.415 465 522 277 116 | 338 184 (] o

2,072,444 401 522 366828 | 334717 O o

2,072,270.598 522,570.616 | 336.101 (] o

2,072,304 688 522,323 775 | 342838 O Y

2972262 46 522 338.332 349.019 (] ﬂ

2072101704 522422573 35063 (] o
< > »

Load Save Done
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You will want to select a min. of 4 photos (Per ReCap Photo requirements) where the GCP
target is clearly visible. | recommend a min of 8 (ideally 10). Find the photo GCP #1 is in,
select the appropriate photo from the list, then zoom in and place the marker in the center of the
aerial target, select” DONE”.

Coordinate system |ME837WF ‘ Photo Map

Add row Delete row

Checkpoint €

pme (Fﬁm) (onn (Fgm)
2972313003 522,207 494 352311
2.972.415.465|522.277 116 |338.184
2,972 444 491|522 366 828|334 717
2.072.270 608 | 522 570 616 | 336 101
2072304 688 522,323 775 | 342 838

2972262 46 |522338 332 |349019

Ooooooaoao
eee e oSO

2972191704 |522 422 573 | 350 63

< >
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Photo Map

Displaying images: 1 0f 5781 found on 1 image  X: 2972313.003 (f), Y: 522207.494 (ft)

Place GCPs on

You will then be prompted to “Place GCPs Sl
on at least 3 more images”. Repeat the
process for the selection of the 3 additional
images.

DJI_0093.JPG

¥
Repeat the steps as necessary for additional )
GCP’s. When you have selected a -
minimum of 4 images per GCP you will see ¢-.P,"_‘g:_| .
a “GREEN CHECK MARK”. This means ‘ 'a‘-’ --2'“'%4'-_._'\ X
all requirements have been met. You can N L s
now select “DONE”. =

ot st EBSHE . oo

Displaying images: 4 of 578 7 found on 4 images  X: 2972191.704 (1), Y: 522422 573 (), Z: 350.63 (M)

. " L =Y
- ) Y z
GCP Name (Fc:on (Foot) (Foot) Checkpolit @ P :
1 2,972,313.003 522,207 494 352 311 m} (V] 7
. L |

2 a4 O ° P e —

3 77 (m] ]

4 01 (m] o )

s a) © Y “

6 2,972,262 522338332 349019 (m) ] ’ S \ A

7 2,072,191.704 522422573 35063 (] )
T q
ﬁi‘k
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After you have selected, "DONE” the program will bring you back to the main screen where you
first imported your photos. You will now select “CREATE”. A dialog box will pop up with
parameters for you to set. Enter a “PROJECT NAME”, check the boxes for “3D photo-
textured mesh (RCM), 3d point cloud (RCS) and ortho photo and elevation map
(GeoTIFF). Lastly, make sure you select the coordinate system you are working in. Again, for
this example we are working in ”"ME83-WF”. Notice it is showing you the amount of cloud
credits you need and the amount available to you. Once you have reviewed your selection click
“START”.

~ Name v Ascending

v
L)
b 1
L ] JI, )2 PG

\P} 30 Cloud Credits /578 photos

, [

Project name:

[Route106Intersection|
! [ 3D photo-textured mesh (RCM)

{ ™ 3D point cloud (RCS)

[ Ortho photo and elevation map (GeoTIFF)
Pixel size (cm):
Target coordinate system:
[MES3-WF |

{{—9 +i

&3 30 Cloud Credits required / 33 available

578 photos selected
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Your project will now begin processing in the cloud.

R 2] Editor ReCap Photo £ Subscribed Christophertinkiey — [ X

Create 3D

Aerial Object
My Computer
Load a model
My Cloud Drive v Date v Descending

Browse 360.autodesk.c Uploading Route106Int.

Available storage: 86.6GB/100.0GB
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When completed the logged in user will receive an email to their email address. A project of this
size (578 photos) typically takes 2 hours and 23 minutes to post process in the cloud.

R AUTODESK RECAP PHOTO

'Routel06Intersection-1'"is
ready

Dear ChristopherHinkley,

Photo reconstruction project 'Route106Intersection-1' is complete and ready for download.

Launch Autodesk® ReCap Photo, and then click on the project thumbnail to download the project.

Once the download is complete, your project files will show up in the My Computer section of your
dashboard.

Check out this page for best practices or join us on our customer forum for suggestions and to see
how others are using Autodesk® ReCap Photo.

Sincerely,

Autodesk® ReCap Photo team

@ Copyright 2020 Autedesk, Inc. All rights reserved.

After you have downloaded the completed Route106Intersection-1

project you will see the project folder and imbedded 2P Noame ~

is the data set. The data set consists of a REPORT, A » ) Routel08Intersection-1
POINT CLOUD AND A GEOTIFF. Unzip the folders * ¥ RoutelDBIntersection-T.rcs

- Q RoutelD6Intersection-1.report

to the desired location and you are ready to use your 0 Routel06intersection-1£i

data set.
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ReCap Pro and InfraWorks

ReCap Pro: Point Cloud Cleanup

You will utilize ReCAP PRO to cleanup the point cloud for use in InfraWorks. Open ReCap,
select the “NEW PROJECT?” icon, then “IMPORT POINT CLOUD”.

R AUTODESK' RECAP PRO 1 ChristopherHinkle * A connect = -l - D X

Upcoming changes to ReCap Pro and ReCap
Photo

Starting August 3rd 2020, A360 Drive will
transition to read-only mode. This change is
part of the retirement of A360 Drive. For more
information, please refer to this page.

> (Combine Terrestrial Laser Scans with How are ReCap Pro users affected?
Unstructured Point Clouds ReCap Pro publish and ReCap Photo 3D

. reconstruction features will continue to work
new p I’OJ ect un-affected by the changes to A360 Drive for
ReCap Pro paid subscribers and EDU users.
~ » There will be no interruption in A360 Drive
Tbads or downloads when going through the
new project pCap Pro and ReCap Photo applications.
— proy e )
Sgging in directly to the A360 Drive web
Atal will only give you read access to your
2.
free and trial users have no A360 Drive
what's new? I:. kitlement. ReCap Pro publish and ReCap
é [bto 3D reconstruction are disabled for these
ince these features require A360 Drive

M

import transfer f photo to 3D
point cloud mobile de

FAutodesk Subscribers, students, and
Mtenance plan users have been granted an
[Eodesk Drive entitiement, our recommended
Uid storage solution. If you're not sure
Ether you have access, look for “Drive” under
ducts & Services in your Autodesk Account,
o'r:_:imply' g0 sign in to Autodesk Drive.

In the coming months, all A360 Drive related

last project

Route106Inters...

open

recent proj

—
Route106Intersection- 1 . AutodeskReCapSampleProject
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You will then be prompted to give your ’"PROJECT NAME AND FILE STORAGE LOCATION”.

R AUTODESK' RECAP PRO

e suspend
project

8 christopherHinkle ¥

A comea

-~'~~t Tlder to import
create new project

first, we need a project name
Route106lntersection
then a place to save your files

E/CGH/AutodeskUniversi...esentationData/ReCapPro

X cancel + proceed

. m _0Ox

To import your “.RCS” file you will “SELECT FILES TO IMPORT”. Browse to the file location

and select.

R AUTODESK RECAP PRO

8 christopherHinkle =

4\ connect

+ |7
select files to import 'e

select folder to import

e suspend
project

drag files or folders here

~ M —0OX
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Now that you have selected your file(s) and they are loaded you can proceed to "LAUNCH
PROJECT"”.

R AUTODESK' RECAP PRO & christopherHinke A\ comne @ - -_. — O X

i,
@

suspend launch
project project 9

When you first open the .RCS file you will notice the units are in METERS, select the settings
gear, and you will now be able to set the units to US FEET (or appropriate unit for your project).

R AUTODESK' RECAP PRO

Coordinate System

current:

display as: B x

4

near plane:  0.033

Advanced far plane: 3280.833 ft

field of view: NI I 5 o

A Units

project units:  feet
" International ©® US
precision: 0.0000

+" auto appropriate unit

K cancel
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It's cleanup time! You have tools to choose from when performing cleanup of your point cloud,
such as; “REGION, CROP, DELETE and CLEAR”.

R AUTODESK' RECAP PRO RoutelDEIntersection & ChristopherHinkle ¥ A\ comnect >~ M — X

Clip Inside

Region allows you to select portions of the point cloud, (i.e. trees, utility poles,
etc.) and place them on separate layers.

Clipping allows you to select a portion of the point cloud to either keep the
interior or exterior (clip outside or inside). This feature will allow you to break
apart large point clouds and use only what you need.

Clip Outside

Exactly what it says, select and delete what you don’t need or cleanup up the
i “noise” (i.e. random points not necessary to be included in the point cloud).

Delete
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When done editing the point cloud SAVE and you are now ready to import into InfraWorks. A
friendly reminder, you should have a “MASTER/ORIGINAL” .RCP file that you have saved off
before editing the one to be utilized with your project.

With the recent improvements to the product line, it isn’t a must that you bring your point cloud
into ReCap before use in InfraWorks. ReCap Pro creates a “.RCS” file that can be directly
imported into InfraWorks. If you don’t feel you will need to clean up the point cloud in any
fashion, then feel free to eliminate importing your “.RCS” file into ReCap. Please note, it is
highly encouraged that you open the .”RCS” file and peek to ensure cleanup isn’t necessary, as
often cleanup is necessary.
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InfraWorks: Import Point Cloud, Create a Surface, Classify Data, Vertical Feature
Extraction, and Linear Feature Extraction

Open InfraWorks and select “NEW?”, you can either create the project in the cloud or on your
local hard drive. For this example, we are going to create the project on our local machine.
Once again, make sure your coordinate system is set to what you are using, i.e. “ME83-WF”.
Lastly, select “DESIGN STANDARDS” and make sure you are working in either IMPERIAL or
METRIC UNITS based on your geographic location.

I Autodesk InfraWorks

I New Model bt
AUTODESK Recent

INFRAWORKS Settings

Route106Intersection

iption:

Maodel Builder...

® WorkLocal: C: uments/Autodesk InfraWWorks |
[

BIM 360 Coordinate

Content
Cancel
Design Standards

Road Standards

AASHTO_Imperial_2011 b

Driving Direction: Left side of road ® Right side of road
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To import your point cloud into InfraWorks select the “PAPER?” pull down, then select “POINT
CLOUD”. You will have the option to select either, .RCS, .RCP, .LAS, and .LAZ. In this
example we are using an .RCS file. The point cloud will appear in the dialog box and then you
will need to right click on the point cloud and select “CONFIGURE”. Make sure your settings
are correct, i.e. coordinate system and then select “CLOSE AND REFRESH”. Your point cloud
will appear in InfraWorks.

I Autodesk InfraWorks - Route106Intersection

Manage Create Analyze Pres

RERE SEa ZaE

Model - Content ¥ Display ~ Point Clouds

8

DA 3D Model

AutoCAD DWG (3D Objects)
AutoCAD DWG as 2D Overlay
Autodesk Civil 30 DWG
Autodesk IMX

Autodesk Revit

CityGML

DGN 3D Model

IFC

1 anAYMI

A
&

Groupby:  Feature Type ¥  Show: ¢ s

G- @ S R =
Mame 5 ype  Status Date Lo

- il Point Clouds

26888

Bl Route106Intersection Point Cloud Configured

I Data Source Configuration *

Name Route 106Intersection Source Point Cloud

-
o

A
P

Point Cloud
Raster
Description Type SDF
SHP
SQLite

SketchUp

Geo Location

8898883

Coordinate System ME:

N
<

Position
Coordinate System

v A

Data Source Detail

Marme:

Description:

Date loaded:

Cancel
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Now that you have your point cloud imported and visible, we will proceed to build a surface,
linework and vertical features.

In the ribbon you there are icons depicting point clouds, select the down carrot to expand the
menu. Select “POINT CLOUD TERRAIN”.

1 Autedesk InfraWorks - Route106Intersection - o x

Manage Create Analyze Present/Share

R SBa A

Model ~ Content ¥ Display Point Clouds

P master v “A  Engineering View

Data 5 Point Cloud Themes
n 3 THEMES
.3 Point Cloud Themes
i Point Cloud Terrain
. Linear Feature Extraction

Vertical Feature Extraction

. “'m Image Lookup

¢ Export Point Cloud...
.

¥ A ] B S

Expand All Collapse All Import Export Update All
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Point Cloud Terrain
This dialog box has all the settings you

will need to setup before processing the Selected Data Sets

point cloud terrain. For efficiency purposes P  Routs108Intersection
you will want to set the Processing Rules;
Ground, Linear Feature and Vertical
Extraction to OPTIMUM. Note, | typically
Tun off the “Override Model Point Cloud”
option. This allows me the ability to
reprocess the original point cloud if | am not
happy with the results. If you have that
setting turned on you will not be able to Processing Rules

reprocess the original data set.
Ground

Once you have made your adjustments Linear Feature

select "START PROCESSING”. S ——

Results Options

Override Model Point Cloud
Select Proposal for Process
Generate Data

Export Processed File

4\ AUTODESK.
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~
Optimum -
Optimum -
Optimum -
~

ProcessedPoi..
Light Weight

Do not export

START PROCESSIMNG
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For this example project, InfraWorks took approximately 5 to 7 minutes to process the ground
data. Process time will vary depending on the settings you choose and the size of the project.

The results are shown below. As you can see, there will still be cleanup involved with the
surface data. However, we will adjust those finer details within Civil 3D.

1 Autodesk InfraWorks - Route108Intersection - [m] x
Manage Create Analyze Pr are

R SEBEa Za

1P ProcessedPointCloud ¥ A Engineering View
Model ¥ Content ¥

Next, we will want to “CLASSIFY” our Data set. Classifying our data set will make the point
clusters of points smarter and easier to work with and turn into 3D feature. Under the “Point
Clouds” menu select, “POINT CLOUD THEMES”.

Point Clouds

|— Point Cloud Themes
< Point Cloud Terrain
Linear Feature Extraction

=0 Vertical Feature Extraction

o Image Lookup

¢ Export Point Cloud...
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Under "Analysis Type” select “CLASSIFICATION”. This will put your point cloud data into
catagories based on your data set.

Point Clouds ¥

l_” ProcessedPointCloud A Engineering View

POINT CLOUD THEMES
View:  View Al * || Active Only
+ & % b
Theme Range
I Theme Properties
Theme Parameters

Analysis Type Classification

Maximum Value:

Mumber of Rules:

Color Range

color From:

Color To:

Falette Type:  User Defined

G O

Cancel

\ \
7y
A a E <°©

Expand All Collapse All Import Export Update Al

Manage Creat Present/Share

G SBAa ZAE &g

1P Processedpointcioud ¥ A Enginesring View
Model ¥ Content ¥ Display ¥ Point Clouds ¥

POINT CLOUD THEMES
v vewal v [] actveorly
+ 5% XC
Theme Range
~ B dlassification

I csted, never dassifed (0)
Undassified (1)
Ground (2)

B o veostston (3)
Medium Vegetation (4)
Hiigh Vegetation (5)
Builing (5)
Low Point (noise) (7)
Mode! Key-point (mass point) (8)
Water (5)

B e 0

B reered i)

I o-eorons 1)
Reserved (13)

¥ A ] B (s

Expand All Collapse All Import Export Update Al
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Notice in the colorized point cloud view above, we have brown points for ground and various
other features the software attempted to classify automatically. Now we can convert some of
these point clusters into actual InfraWorks features, i.e. “Trees, Street Lights”, etc...

You will now extract the vertical assets/features out of the point cloud. Select “POINT
CLOUDS, then “Vertical Feature Extraction”. You will notice there are 4 categories present,
“Trees, Street Light, Sign, Unknown”. Not all vertical features will be accurately portrayed by
the feature extraction. You will need to manually edit those features. In the view below you can
see several of the trees were quite accurately extracted, but we have a lot of stop signs to
cleanup

Point Cloud Modeling

PointClouds ¥ Mavigation Filter
.3 Point Cloud Themes catecen

Minimum Height

:#": Point Cloud Terrain

Maximum Height

;7 Linear Feature Extraction _ e S
) Vertical Feature Extraction == 4

. - - ’
“.m Image Lookup 1 '

_. EXpOI’t Point Cloud... : e GE Street Light Sign Unknown

LT

I == — R e » e e
- Fovs; - == s g
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To manually edit the vertical feature you will select the feature, “i.e. tree (see above)”, change
it to a STOP SIGN by selecting the stop sign in the “Point Cloud Modeling” dialog box.
Continue going throught the vertical features one by one until you have completed the task.

Point Cloud Modeling

Navigation Filter
Category

Minimum Height
Maximum Height

Assign a Feature

VIR = o 3

Ok ME

Tree Street Ligh Sign "inknown
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One thing to note, when mining through the vertical data, in order for the “survey description
keys” to work upon the export from InfraWorks and the import into Civil 3D you will need to go
into the “User Data” and change the “Category” to your description key. In my survey
template my sign description key is “SGN”.

City Furniture

Type

A
Manual Style '

Rule Style
3D Model/ Traffic && Barriers/Stop Si

Lifespan

Advanced

User Data {'Data.... ¢

"DataSourceld": "b253795b-b091-4ce4-88d3-fdd24b9abase”,

"DataSourceld”: "b253795b-b091-4ce4-88d3-fdd24b9aba8e”,
"Category”: "SGN",
"Guid": "d35215a3-3cf0-4854-a240-63abeec2963d",
"Feature": {
"xyzMean_x": 905952.5255077749,
"xyzMean_y": 159237.63836278886,
"xyzMean_z": 103.72302444718582,
"xyzRange_0_x": 905945.934507775,
"xyzRange_0_y": 159231.56736278886,
"xyzRange_0_z": 103.72302444718582,
"dX": 7.6589999999850988,
"dY": 7.275999999983469,
"dZ": 10.88900000000001,
"2DArea": 40.290374755859375,
1.9896973679855812,
_y . 1.6493918554155951,
"xyzSTD_z": 1.834586126364343,
"Class": 85
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Moving on to the linear feature extraction, i.e. edge of pavement, centerline of road, and paint
striping. Select “POINT CLOUDS, “Linear Feature Extraction”, “Type” and then select
“Center Line”. You can either select “Automatic or Manual” for linear feature extraction. |

typically select manual for UAV data sets.

PointClouds ¥

“.[z) Point Cloud Themes

M~ Paint Cland Terrain
iz Linear Feature Extraction
7y Vertical Feature Extraction

. Image Lookup

Extract Linear Feature
Type

Manual Style

LinearFeature/Breakline 2

Mode

Automatic

LAY Compatible

.. Export Point Cloud...

]

I Select Style

.a""..
7

r
Bottom of Curb  Breakline 1 Breakline 2 Breakline 3

F
7

/

CenterLine E ge of Pav... PaintStripe  Passing Lane

4
/
/

/

Topof Curb  Transverse
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You can now begin digitizing along the ”Center Line” of the road as seen below. When done
digitizing the line, “Double Click” to end. Repeat the steps to digitize the "Edge of
Pavement”.

To edit the position of the linear feature you select the linear feature you want to alter (in this
example | selected the “Center Line”), then right click and select “Show Cross Section
View”.

Show Cross Section View

Generate Transverse Lines
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In the section view you have the ability to adjust the linear feature; elevation and location from
start to end. Below, the two purple dots represent the “Edge of Pavement” and the orange

open circle represents “Center Line”.

Linear Feature Cross Section
Bottomof Curb [l Breakline 1 Breakline 2 Breakline 3
o3 0+19.19 !
Center Line Edge of Pavement . Paint Stripe Passing Lane * =

Top of Curb

Point Cloud Theme Elevation

Aspect Ratio
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InfraWorks and Civil 3D

InfraWorks: Exporting Point Cloud Data

If you are happy with the results of the terrain, vertical features and linear features you can now
export your data set to a “.CSV” or “.SHP” file. You will Select “POINT CLOUDS, then
“Export Point Cloud”. When you export the project, check the options to export each
extracted feature you wish;” Ground Grid Points Only, Linear Features, and Vertical
Features”. Make sure your coordinate system is set and then select “Start Export”.

Export Point Cloud Extraction
Extracted Ground
Point Clouds B4 Ground Grid Points Oy
".[3) Point Cloud Themes Extracted Features
;4 Point Cloud Terrain P2 Linear Features
;7 Linear Feature Extraction [ | Transverse Vertices
%) Vertical Feature Extraction P2 vertical Features

- Image Lookup : Target CS MEz3-wF ® ~

Save Folder H:/CGH/AutodeskUniversity/P. ..

.. Export Point Cloud...

P

START EXPORT
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Civil 3D: Drawing Setup, Importing Data from InfraWorks, Creating a surface and
Cleanup

Now that you exported all your ground points, vertical features and linear features, you need to
import these data files into Civil 3D to create our CAD existing conditions deliverable.

| recommend starting by opening your company’s Civil 3D survey template. This template
should have a ”Field to Finish” setup for standard “On the Ground Topography”. This
means linework codes, survey figures, as well as description keys, so when in the field, the crew
can draw what they see and directly import this into Civil 3D with minimal editing. The same
can be applied for our drone work.

Before Importing there is some setup that needs to be done. You will want to make sure your
existing conditions .dwg is set to the same coordinate system and units you were using in
InfraWorks. In this example, you have been using “ME83-WF, U.S. Survey Feet”.

Route106Intersection

TOOLSPACE
In the tool space you will click on the “Survey” tab.
o

#Z AuDEMO
#- [ Equipment Dat: Set working folder...

igure Prefix Dz Local Survey Database”. The name should be consistent

Then right click on ”Survey Database” and select “New

with the project you are working on. In this example it's

called “Route106Intersection”.
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One last thing before you start importing, you want to make sure your “Figure Prefix
Database” and your “Description Keys” are setup. To check the “Figure Prefix Database”,
click the + symbol next to it and make sure “WP” is bold. To check the “Description Key
Sets” migrate to the “Settings” and expand “Point”, then expand “Description Key Sets”.

WOLSPACE X

SIDE NOTE: The
template | am using has
standard “WP”
nomenclature. Your
company will likely have
its own nomenclature to
define description keys,
linework code sets, point
style’s, etc...

: (=} =l-= In 0
- 72 e

- #5 AUDEMO

= 5% Route106Intersection
Y,, Import Events

ﬁ Survey Queries

Sl 2

Master View

=-[™ Route106Intersection =
-- General
EI'# Paoint

t- [ User-Defined Propert...

i [ Point Styles

t- [ Label Styles

Point File Formats

£
£
£
£

attings

5

[l_] Figure Groups

- Survey Points

[":}] Survey Point Groups
EIFQ Equipment Databases

- JBL Leica TCRA07

- B LeicaTS12

-LE'*.{’ Sample
=] P

- Table Styles
- Commands

o

LI M

5

Code  Style Point Label 55 *

23 BLLF [#] ELLRD WP Survey |

<2 BOR [#] BOR WP_BORINC
W (<53 CBT [¥] CBT WP Survey | [
: &3 CIRF [ CIRF WP_MON_L :
=l |<52DH DH WP_MON_L S

<23 DMF [#] DMH WP Survey |
<83 EME 7] EMH (] WP Survey |
83 FLPL [ FLPL WP Survey |

@26 G WP Survey |
265 [ GS [#] WP Survey |
83 G50 [ G50 WP Survey |
e GV GV WP Survey |
3 HYD [ HYD WP Survey |
<23 IPF IPF WP_MOM_L
=23 IRF IRF WP_MON_L

“alP [FLTPL [#] WP Survey |
23 LTPL [+ LTPL WP Survey |

a3 MB [ MB [#] WP Survey |
<22 MOP [#] MON WP_MON_L
22 MW MW WP_MW _La
wog P* P WP _PROBE.
2P [ PB [#] WP Survey | v

£ >

Model Layout1 Layout?
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Now that you have checked your setup, you can begin to import your data set from InfraWorks
into Civil 3D. Select your project in the survey database, right click, select “Import” and then
select “Import Point File”

Sﬁg Survey Databases
#5 AUDEMO

- ?g ! — oction
Y% Impq B2 Properties...
7\? Survi Close survey database
12} Netw Display change report...
[D] Netw CL  Translate Survey Database...
1= Figul

: [|_] Figul O Edit survey database settings...

i
3

: 43 Sur s Manage extended properties...

Import survey data...

Import point file...

v prersreting...
Import Survey LandXML...

@ Leica TC
i -@ Leica TS
o
'@.Q Sample
[ &t Finurs Drafiv Natahacac

Browse to your file (where you exported your InfraWorks feature to) and import the
”Linearfeature” csv file first.

. Select Source File *
Look in: InfraWorks v 4= B B B7 Views ~ Tools ~
S Lol e
L= @Iinearfeature_ZOZO—1'D—19_22—11-13 10/19/2020 10:11 PM Microsoft Excel
@verticalfeature_2320—10—19_12—1'I—'IS 10/19/2020 10:11 PM Microsoft Excel
AL
==
-,
< >
File name: " Cpen -
Files of type: | oqy v Cancel
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After selecting “Open” the “Import Point File” dialog box will pop up. Make sure you have the
correct point file formation, the “Current Figure Prefix Database” set to your standard,
“Process Linework During Import” checked “Yes” and “Current Linework Code Set” set to
your standard. Lastly, make sure you have checked “Yes” to insert figure objects and insert
survey points. Once complete then select “Okay”.

C Import Point File X
Property Value

Point file format PEMZD (comma delimited)
Paoint file name HACGHVAutodeskUniversity' Present...
Point type w
Current figure prefix database é_ WP
Process linework during import Yes
Current linework code set WP ~
Process linework sequence By import order w
Import event name linearfeature_ 2020-10-19_22-11-18.c...
Import event description
Assign offset to point identifiers [ Ne
Point identifier offset
Insert network object [] No
Insert fiqure objects Yes
Insert survey points Yes

) |

[ QK I Cancel Help
o A

Page 34



4\ AUTODESK.

UNIVERSITY

Below is the outcome of importing the “Linearfeatures”. The edge of pavement and centerline
depicted are survey figures and the vertices are the points.
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Repeat the process for “Vertical Features”. Below you will see the “Trees, Utility Poles,
Light Poles and Signage” have imported because the description keys matched the
“Category” in InfraWorks. Any vertical feature that did not have a corresponding description

key will come in as a standard survey point.
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Now it’s time to import “Ground Points”. In the ribbon select the “Insert Tab”, then select
“Point Cloud Attach”

Hime Insert

v ¥ e aW ( c aster Tools Ve
jii Land Desktop rm S a e ! i 2 del w
_E Lar ! Im 5 . . o _ ) # Ec -

Attach Clip Adjust Attach

from File & Import blies or A T R Edit Attributes ~

Import ~ Work: wreGlS Block ~ ! u Point Cloud

Find your point cloud (.rcs file) and select “Open”.

. Select Paoint Cloud File Pt

Look in: InfraWorks | dm E]_ % x E_'_'_ Views ~ Tools -

Fa

- [larme Date moodified Tur
% gridpoints__2020-10-19_16-26-23 10/19/2020 4:26 PM Autodesk ReCa
% gridpoints_ 2020-10-19_22-11-09 10/19/2020 10:11 PM Autodesk ReCa

-

Al

VERY IMPORTANT HERE.... There has been at
least 3 different .RCS files generated or used in
the project. You will want to make sure you
choose the .rcs file generated by InfraWorks,
when it detected the ”Bare Ground Points”. If
o you accidently choose the .rcs file that represents
the point cloud from raw images, the surface will
include points in tree canopies and building roofs,
which isn’t your existing ground!

File name: gridpoints__2020-10-19_22-11-09 | Cpen ||=

< |

Files of type: | pgint Cloud Scan (" res) Cancel
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The “Attach Point Cloud” dialog box pops up, “Select OK”.

£ Attach Point Cloud X
Mame: gridpoints__ 2020-10-15_22-11-05 et Browse...
Preview Path type Scale
[] Specify on-=creen
Full path v
|1.00000 |
Insertion point Rotation
e [ ] Specify on-=creen
X: [0.00000 | St 0400
Y- |D.DE'DDD | ] Use geographic location
2. |D.DI}I}I}I} | [ ] Lock paint cloud
Zoom to point cloud
Show Details Cancel Help

Your point cloud will import into place and look something like this.
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Once you have imported your point cloud you will then “Create a Surface”. To do this, Select
the point cloud, then in the ribbon, select “Create Surface from Point Cloud”.

% :

&5 Comer
Rectangular

Section S
Plane ~ HF Centerline Lin

Cropping ~ Section Extract Options ~
Start
TOOLSPACE
]

Active Drawing View

[™ Route106Intersection
5 Paints
-[#] Point Groups
4[] verticalfeature_2020...
-[4] linearfeature_2020-1...
[#] Nen Topo
4" Topo
B [$] _All Points
5 Surfaces
3 Alignments
/) Festure Lines
B sites
4 Catchments
Y Pipe Networks
T8 Pressure Networks
#4 Bridges v
< >

Point Nu... Easting  Morthing
104 72240.1440' 221432837
105 722572662 22136.0073'
106 722582619 22110.7708'

I=3
I=3
I=3
=3 107 722646756 22141.0382'
I=3
I=3
I=3

108 72266.1174' 22110.5577"
109 72270.9285' 22193.8765'
110 72253.5967" 22177.4076'
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In this dialog box, provide a “Name”, then set the style (your company’s existing conditions
style), and select “Next”.

€ Create TIN Surface from Point Cleud - General X
) General
} ) Mame:
Point Cloud Selection
26 |
Mon-Ground Paoint Filtering
Description:
Style:
|£§. WP_Existing Contours V| e vl

Render material:

@ ByLayer ~]
Layer:

[ wp-srF= |

|

<Back | mext> |

Create Surface | | Cancel | | Help |

Your point cloud selection is depicting “Points Selected, Percentage and Distance Between.
Select “Next”.

£ Create TIN Surface from Point Cloud - Point Cloud Selection x
General El El
P Point Cloud Selection C “F L\} 3¢
o Selected areas:
Mon-Ground Point Filtering
Selection Point Cloud Name Points Selected Percentage to Import  Distance Between ...
Paint cloud <gridpoints__2020-... 6636 100% 0.844001569546

Total number of points selected 6636

1

< Back I | MNext = |I| Create Surface | | Cancel | | Help |
|
——
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The final dialog for the ”Create TIN Surface from Point Cloud” is the Non-Ground Point
Filtering.

| recommend selecting “No Filter”, only because most of the “Noise” has already been
weeded out in ReCap Pro and InfraWorks. Select “Create Surface”

I Create TIN Surface from Point Cloud - Mon-Ground Point Filtering *
General
Fitter method
Point Cloud Selection
(") Planar average
J Mon-Ground Point Filtering
() Kriging interpalation
(®) No fitter
< Back Mext = | Create Surface | Cancel Help

You will get a message after you select create surface (See Below). Depeding on the size of
your point cloud is dependant on the amount of time it takes to generate in the background.

Point Cloud Processing in Background >

The selected point clouds are being processed
in the background. You can continue to work
and you will be notified when the surface has
been created. If you modify the point cloud
while it is being processed, a surface might not
be created.

Click the point cloud icon in the application status bar (lower,
right-hand corner) to view the process,

[] Do not show me this ressage again
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When complete your .dwg should look something like this (SEE BELOW)!

From this point on its “CLEAN UP”! Cleanup would consist of adding your survey figures
(linear features) as break lines to the surface, adding your point data to the surface, deleting
surface points that don’t make sense, flipping triangles, importing the ortho image and digitize
information that may not have been feasible in InfraWorks, and lastly annotating.
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Final Product

With good techniques, practices and experience you should find an existing conditions survey
created from these methods can be completed in less time than traditional survey AND you
have the valuable additional assets of the orthophotos and 3D full color point cloud. These can
be very valuable assets that are created at each step, including that conceptual rendering view
from InfraWorks where you could add proposed buildings, roads, bridges, etc... These steps
can be complete not only “Field to Finish” but “Proposal to As-Built”.

Good Luck! Please feel free to reach out to me with any questions you may have regarding this
process! If you wish to have access to the data set feel free to email me
Christopher.Hinkley@wright-pierce.com.
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