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Class summary

= This class will show you how to convert scan data into a usable format and
manipulate it. It will show you how to import that data into AutoCAD 2016.
This class will also show you how to create a surface model of existing

elements and how to further work with the surface model within Autodesk
Inventor.
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Key learning objectives

At the end of this class, you will be able to:

= Understand the process of converting original scan data into a useable format
and manipulate the data.

= Be able to import data into AutoCAD 2016

= Be able to create a surface model of existing elements.

= Be able to import a surface model into Autodesk Inventor for addition of
proposed elements
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Learning Objective 1

Converting laser scanned data
Into a usable format
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Converting Original Scan Data

* Open Autodesk ReCap

\*/ e

+ Select “Select Files to Import” to
Import original data

« Specify Name of New Project

e Choose a Location where the file -
needs to be saved

« Select “Proceed”
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Adjusting Scan Conversion Settings

Scan settings can be changed within
ReCap to enhance the point cloud

« Select “Scan Settings”
« Select “Advanced”

 Change Decimation Grid to O

« Select “Launch Project”
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Manipulating the Point Cloud
In ReCap — S —

Data has been converted
Into a point cloud and you
can now complete the tasks
below

* Orbitin3D

» Take measurements

* Adjust Visual Settings
* Clipping of Point Cloud

to reveal important
elements
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Manipulating the Data: Visual Settings, Orbiting and
Measurements, Clipping

selecting the Desktop Icon and choosing
different settings

You can also adjust lighting settings by
selecting the light bulb icon and point size
by selecting the cube icon
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Manipulating the Data: Visual Settings, Orbiting and
Measurements, Clipping

Orbiting the 3D Is an effective way to
Interrogate and take measurements

* To orbit hold down the “Shift Key” and

click the “mouse wheel” at the same Tl _
time Sl P | B
‘.’. “of B8 3-Point
‘ " ¥ fmn Measures the angle between two faces.
* You can also add text/notes i

Window Distance Limit Box

* To take a measurement select the
distance icon, choose required
distance type, select the elements that
you require measuring
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Manipulating the Data: Visual Settings, Orbiting and
Measurements, Clipping

Clipping of existing elements Is important
for ease of surface modelling in AutoCAD

* To clip hold down “left mouse button”
and drag a window across the piece of
cloud you want to delete

» Select “Delete” from the tool bar or
press “Delete” on your keyboard

* Create a Save As of the existing
element
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Manipulating the Data: Clipped Point Clouds

Bridge Deck Abutment Walls

Steel Truss
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Learning Objective 2

Importing Point Clouds into
AutoCAD 2016 and Adjusting
Visual Settings
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Importing Data into AutoCAD 2016

Open AutoCAD 2016

Ensure AutoCAD is in World Co-
ordinates, this is done by typing
“‘UCS” then “World”

Type “XR" to bring up the external
references manager

Select drop down and select
“Attach Point Cloud”

Select the .RCS or .RCP that you
require

Drawingl*

Attach DWG...

Attach Image...

Attach DWF...

Attach DGN..

Attach PDF...

Attach Point Cloud...

Attach Coordination Model...

A, Select Point Cloud File

=

EX5)
Look in: | Ardleigh ~ & B @ X 5 Views ¥ Tools ¥
Name Date modified Type
| Abutment Walls Support 14/09/2015 14:10 File fold
| Ardleigh Support 14/09/2015 14:10 File fold
| Ardleigh-Concrete-Deck Support 14/09/2015 1411 File fold
| Ardleigh-Pedestrian-Bridge Support 14/09/2015 14:12 File fold
| Ardleigh-Truss-Left Support 14/09/2015 1412 File fold
| Ardleigh-Truss-Right Support 14/09/2015 14:13 File fold
| new project Support 14/09/2015 1413 File fold
m Abutment Walls.rep 20/08/2015 14:13 Autodes
m Ardleigh.rcp 19/08/2015 10:34 Autodes
m Ardleigh-Concrete-Deckrecp 26/08/2015 13:27 Autodes
[E] Ardleigh-Pedestrian-Bridge.rcp 07/09/2015 13:29 Autodes
@ Ardleigh-Truss-Left.rep 28/08/2015 13:12 Autodes
@ Ardleigh-Truss-Rightrcp 02/09/2015 13:12 Autodes
@ new projectrcp 09/09/2015 13:27 Autodes
File name Ardleigh.rcp ‘_;V B
p—— Files oftype Point Cloud Project (*.rep) V] Cancel ‘ Open

Select “Open”
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Importing Data into AutoCAD 2016

A Attach Point Cloud

MName: | Ardleigh-Truss-Left

Preview

* Ensure your insertion settings are
correct

» Select "OK” to insert your point

7| [ Bose.. ]
Path type Scale
Full path - | Specify on-screen
1
Insertion point Rotation

| Specify on-screen

Show Details
cloud

Point cloud has now been inserted
Into AutoCAD 2016
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Specify an-screen

Angle: 0

|lze geographic location

Lock point cloud
| Zoom to point cloud

OK

| |

Cancel | |
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Importing Data into AutoCAD 2016 — Adjusting Visual

Settings

Like ReCap, you can also adjust
visual settings in AutoCAD

« Select the Point Cloud

» Select the "Scan Colours” drop
down then select the required

setting

Helpful when working with darker

point clouds
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rc] Normal
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Rl Command :

T &= & - = = LIRUK-Drafting & Annot.. ~ =
Home Insert  Annotate Layout Parametric View Manage Qutput  Add-ins
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I Color Mapping

Intensity Rectangular

frransparency | 0 -
Visualization Cropping ~
Start Drawingl* +

I=liCustom View]l 3dWireframe]

External References

Autodesk AutoCAD 2016 Drawingl.dwg

Add-ins A360 Featured Apps
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Section

%

Plane ~
lization Croppin Section

Express Tools  RUK-General RUK-MEP  BIM 360

Ed| 3 £
so u: ga i)

'i Corner

Section Point Cloud | External

& Centerline Lines Manager Reference

Extract Options ~

Autodesk AutoCAD 2016 Drawingl.dwg » Type a keyword or phrd

360 Featured Apps Express Tools

8 Edge

[
_ ¥ Comer

Section

plane ~ ¥ Center Line

Section Extract

RUK-General RUK-MEP  BIM 360 Performance | Point Ck

2

n Point Cloud | External
Manager Reference

Options ~
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Learning Objective 3

Create a Surface Model of
EXisting Elements
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O

Insertion of Point Cloud and Placement of Planes

* Repeat the insertion process as

previously shown

* |nsert a file containing piece of
sectioned cloud
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BE 2 % @ e e DIRUK- Drafting & Aot + %

Home Insert Annotate Llayout Parametric  View Manage
Tim ~
A\ Miror '@ Filler +
X W - R stetch @1 Scale

Modify v

6 -« % Copy
Amay ~
Draw v

Ardleigh-Surface-Model_recover +

X -w-®

File References EY

Reference Name ~ Status Size  Type Date
& Addleigh-Surface-Model rec..  Ope.. 156.. Cument 07/09
=2 Ardleigh-Truss-Left Load.. 142KB RCP 28/08)

Details B -
Ardleigh-Truss-Left I

Autodesk AutoCAD 2016 Ardleigh-Surface-Model_recover d

Output  Add-ins  A360

4 %0 Mo

Featured Apps

Expr

-

ot “s 2 % % 5 MakeCurrent

yer

£t Properties %y %, % < 5. Match Layer

Layers »

dow/Object] <real time>:

o -

Text Dimension

Annotation v

RUK-MEP

Table

¥ Type a keyword or phrase

BIM 360

s B
Insert " Match

¥ * Propertie
Block v

D Bylayer

Properties »

ByLayer
Bylayer

A1, o
Grou
p - Mea.suve Paste
v o) i
Utilities » View v ¥

¥ Groups v Clipboard
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Insertion of Point Cloud and Placement of Planes

New AutoCAD 2016 functionality
allows the user to place planes of the
faces of point clouds

» Select the point cloud and then
select the "2 point” plane option

» Select the face where you would
like to place the plane

* Ensure that your Dynamic UCS
function is turned ON
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Insertion of Point Cloud and Placement of Planes

The plane has now been placed and
when select the plane you are
presented with numerous options

Using the "Plane” and “Slice” options N fore bomt e st Frm e Voo Ovs Adbre AN Fm
are particularly helpful I ——3 &

St ] Dereeraie

rdflengh: Surface: Model_necene™
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Placement of Planes — Plane and Slice Option

Plane option shows
all of the point cloud

Using the “Slice” option allows you to
specify a thickness of the point cloud
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Placement of Planes — Slice Option

You can adjust the thickness of the (% 2 % @ 4 -~ - £330 Modeling- Migrated.. v

Solid Surface Mesh  Visualize  Parametric  Inset Anno

E.'-'l & Slice -

“Slice” to give you more and less
iInformation

+
1 192084447563 - ’.l".
Live * e - Generate
_ . -, oo v _ . -
Section (_) Rotate 90 Section Block

Display = Modify N Generate

Typically the thinner your slice the
more accurate your surface modelling
will be

@ T = 4 - A - L3130 Modeling - Migrated.., * ¥

(1 s u b} " e ] = =
Live Section” will allow you to toggle UL A ek
I | Home Solid Surfzee—Mes) Annotate Home  Solid  Surface  Mesh  Visualize Parametric  Inset  Anno
3

h  Visualize  Parametric  Insert

the “slice” on and off, to see the slice [ EEETTEY P

e n Live
o~ + 30 v - - i +
Section () Rotate30 Section () Rotate0

“Live Section” MUST be turned on
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Extracting Section Lines

AutoCAD’s new functionality will
effectively draw the section lines for
you when a plane is placed

Doesn’t give a complete closed
geometry loop needed for lofting
between geometry to create 3D

geometry

Takes a long time to process even
with minimum points being used
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Setting of UCS

Reset the UCS to ensure all traced
geometry will be placed in the correct
location

L Type “UCS” b4 Resuming UCS command.

Specify point on X-axis or <accept::

\.\I

. = UC5 5pecify point on the XY plane or <accept>: {@@,8,1

« Select centre point at one end of
the placed plane (green line) and
then the other end

* Type “0,0,17

* Type "Plan” and press “Enter”
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Tracing of Point Cloud

To create 3D geometry you effectively
now need to trace the point cloud and
then “Loft” the geometry

Trace the element you would like to
surface model

You can copy the drawn geometry
backwards and loft or you can repeat
the plane placement process on the
other side

lere, | copied the geometry
nackwards because | knew the
thickness of the element
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Lofting to Create a 3D Surface

* Type “Loft’
» Select both pieces of geometry

* Press “Enter” then “Enter”

Repeat the plane placement, setting
of UCS, tracing of point cloud and
lofting tasks to build up your 3D
surface model
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Point Cloud/Model Comparison — Individual Elements

Concrete Deck Comparison

Steel Truss Comparison

Abutment Walls Comparison
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Point Cloud/Model Comparison — Full Structure

Full point cloud

surface model overlaid
onto point cloud
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Learning Objective 4

Importing & Adding Additional
Elements in Autodesk Inventor
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Export the Surface Model from AutoCAD

First we need to export the surface
model into a format that Inventor can S| pr——
recognise [Jrer o) = pommome

WX
te a

2

rea DWFx file and allow you to set
age setup overrides,

(R =

D DWF
reate and display a D'WF or DWFx file
of your 30 model in the DWF Viewer.,

« Select the AutoCAD symbol

-
) @ @

PDF
— Create a PDF file and allow you to set
—p = Export b FDF page setup overrides.
(11 b} ) DGHN
o Ove Own O X O : @ Publish 1 Q Create one or more DGM files from the
current drawing.
@ Print k . FBEX
Create a FEX file based on the current
drawing.
T ” Drawing
« Selec er Formats o ramas
1 —> D Export the drawing to another file
format.

m Close b

| Options | | Exit Autodesk AutoCAD 2016
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Export the Surface Model from AutoCAD

e Create a Suitable File Name SR =

Savein: | Suface Modeling - Ardleigh v| & r__'l @' ) 4 F:',, Views = Tools -
= Marme : Date modified Type
o S e I e Ct a S ave L OC atl on =7 || AGB-AU-TnventorTest.iges 08/09/201513:03  IGESFile

 Change Type of File to IGES
(*.1ges)

e Select “Save”

N\

\ ] F
%\ Suface-Model-AGE-InventorTest -

Fles of type: *|IGES (iges) <[ Cencel |
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Export the Surface Model from AutoCAD
B

* TJo export the surface model, hold “Left Mouse
Button” and create a crossing window covering
the entire surface model

* When the surface model has finished

exporting you will be presented with the ry——— x
fo I I OWi n g m eSS ag e C:\Us»lariﬁ:ggade\[glesktop‘\ﬁ«utodesk University' Presentation’\Suface Modelling -Ardleigh\Surface-I-AGE-Inventanest.iges

WO Dy LKA 11/100% | & v 4+ | | Decimal v B |0~ %
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Import the Surface Model into Inventor

* Open “Autodesk Inventor”

tarte v
Ceetd 0 ¢ u
Mew Open Projects Welcome Tearn Web Wh % .
Sml Cverview  Funda, Cre
« Select "New” e s

'@
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Import the Surface Model into Inventor

« Select the assembly file
“Standard.lam”

« Select “Create”
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Import the Surface Model into Inventor

Environments  Get Started  Autodesk

Inspect  Tools Manage fi
N 2 i 'j I Axis -
) [CI D & IE <> Point ~

« Select “Place Component” g

Specifies one or more files to place as a component in an —
Comp assembly. | Pattern ~ | Productivity |  Work Features |

=

Press F1 for more help | EE* Video is loading... (7]

?| 2p Assembly View v @

% Assembly1
[T relationships
Representations

[ origin

(L Place Component

é f_;tod_ESk 360 Lookin: |, Suface Modeling - Ardleigh - (’ ? % G-
ibraries

ﬁ Centent Center Files Name
|| AGB-AU-InventorTestiges 08/09/201513:03 IGES File 1,995 KB

» Select the Exported .IGES file SN re— o —

Date modified Type Size

* Ensure file type Is set to IGES Files

Preview not ava

(1 b}
. e e C p e | I S ez Surface-Model-AGB-InvertorTest iges -
Files of type: ) ES Files (*igs:"ige:"iges) v]

ProjectFile: | Default.ipj

Quick Launch iMates

By [ P W
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Import the Surface Model into Inventor

Ground and root the surface model to
lock it In place

« Select the “Create Substitutes”
drop down

 Select “Ground and Root
Component”

« Select the Surface Model
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Adding Additional Elements

Inspect Manage View  Environments — Get Started  Autodesk
(14 b)) =l s -3 Io1 Axis -
o Select dcCe OIIIpOIIellt = |0 &
9C€! Place Component (P reate ane
M - ¥ b ) _ Substitutes v J-. ucs
Specifies one or more files to place as a component in an —
Comp - | Pattern = | Productivity | Work Features |
x
Press F1 for more help | EE* Video is loading... (7]
?| 2p Assembly View v @
%Assemblv:l
D Relationships
Representations
[ origin

I Place Component @

* Browse to the additional element e
you want to insert and select the

-

| AGB-RAM-00-GY-M3-CB-Piles 12/10/201512:53 File folder
J AGB-RAM-00-GY-M3-CB-5ServiceBridgeKBracingEndHorizontalFixin..,  12/10/201512:53 File folder
J AGB-RAM-00-GY-M3-CB-ServiceBridgeKBracingMidHorizontalFixin...  12/10/201512:53 File folder
J AGB-RAM-00-GY-M3-CB-ServiceBridgeKBracingMidStiffenerPlate 12/10/201512:53 File folder
J AGB-RAM-00-GY-M3-CB-ServiceBridgeTransVBeamInternalStiffener  12/10/201512:53 File folder

u
J AGB-RAM-00-GY-M3-CB-SouthBridgeTransVBeamFlange 12/10/201512:53 File folder I
I e J AGB-RAM-00-GY-M3-CB-SouthBridgeTransVBeamlnternalStiffener 25/02/2014 16:26 File folder
\ J AGB-RAM-00-GY-M3-CB-SouthBridgeTransVBeam\Web 12/10/201512:53 File folder
. AGB-RAM-00-5P-M3-CB-DeckSteelwork 28/06/201310:03 File folder
J AGB-RAM-00-5P-M3-CB-MNorthBridgeDeckSteelwork 06,/02/2014 09:40 File folder ]
-_ . AGB-RAM-00-5P-M3-CB-5ServiceBridgeDeckSteslworkMK2 26/11/2013 16:46 File folder ]
| AGB-RAM-00-5P-M3-CB-5ServiceBridgeParapets 18/11/2013 09:48 File folder
 AGB-RAM-00-5P-M3-CB-5ServiceBridgeTransVBeamSquare 12/10/201512:53 File folder
J CrossMembers 03/06/2014 12:28 File folder
\ ExistingOLE&Piers 20/01/2015 13:46 File folder -

Preview not available o \ [ b
File: name: 0 iceBidge = : -

Files of type: [Component Files (*ipt; ~iam)

« Select “Open”

ProjectFile: | Default.ip

e

N —
6 e
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Adding Additional Elements

Ground and root the additional
element to lock it in place

« Select the “Create Substitutes”
drop down

 Select “Ground and Root
Component”

 Select the Additional Element
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Finished Surface Model with Additional Elements
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From Start to Finish

S

R

Point Cloud
Surface Model S
urface Model
E w/
additional elements
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Summary — Benefits of Surface Modelling from Point
Clouds

* Quick and easy to create

 (Can be used to detect any possible
clashes between existing and
proposed elements

» Detect possible design implications

* Reduce costs that can be incurred
by design implications
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= If you have ANY feedback (Good or bad) please use the computers outside
or the app to submit feedback!!!

= Please note this presentation will be available for download after AU2015.

RAMBGOLL

www.ramboll.co.uk
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Thank you!

Any Questions?

Contact: ben.coady@ramboll.co.uk
chris.bargent@ramboll.co.uk

Website: www.ramboll.co.uk

RAMBGOLL

www.ramboll.co.uk
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