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A Great Combination
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Class summary

Reality capture techniques are becoming commonplace in many
aspects of design. The factory layout process is no different. From the
clean-up and orientation of the point cloud to the possibility of using
point clouds as factory assets, when it comes to utilizing point clouds
with Factory Design Suite software, there is a lot to consider. Join us In
this class as we focus on the various techniques and workflows for
capitalizing on point cloud captures in the factory layout process.
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Key learning objectives

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

= Discover techniques to clean up and orient a point cloud with Autodesk
ReCap.

= |earn how to create a DWG™ overlay from a point cloud capture using
various Autodesk applications.

= Learn how to create your factory layout in context of a point cloud, and
how to check for clashes with Autodesk Navisworks.

= |nvestigate the possibility of using a point cloud as a factory asset.
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Orient your Point Cloud
Downstream Applications
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If you want to utilize Point Clouds In Inventor or
AUtoCAD, you Must use ReCap.
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Scan Formats / Factory Design Suite
Applications

Laser Scan Formats and Applications in the Factory Design Suite

Autodesk AutoCAD Autodesk Inventor Autodesk Navisworks
Autodesk ReCap (*.rcp, *.rcs)  Autodesk ReCap (*.rcp, *.rcs)  Autodesk ReCap (*.rcp, *.rcs)
‘ ' ASCII Laser (*.asc, *.txt) ‘

" Faro (*fls, *.fws, *.iQscan,
*.1IQmod, *.iIQwsp)

‘— " Leica (*.pts, *.pts) ‘
Riegl (*.3dd)
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You Must Cleanup your Scan
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| AUTODESK' RECAP 360" ULTIMATE

= A Majority of points
are not needed.

= Fewer Points = Better
Performance from the
CAD applications.

= The X,Y,Z Orientation
will not line up with
the CAD applications.

o !

Window Distance Limit Box

All scans will need some type of cleanup before they are used downstream
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Reorient vour Point Cloud

| AUTODESK’ RECAP 360" ULTIMATE K | AUTODESK' RECAP 360 ULTIMATE

=
[

B ~ |- oft S 5% : —
Bottom Left A e —

Point

Display

= The ZAXIS IS
usually fine.

= Select a patch of
points to define
the X axis. A %

Limit Box

This Orientation will be used in the downstream CAD application.
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Hide Points with the Limit Box

K | AUTODESK RECAP 360" ULTIMATE Bottom Left
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Window Distance Limit Box

= Points are Hidden
not Erased

=  Option to Highlight
edges.

1
]
]
a:
o
.

CLICK to edit the limit box or use TAB to edit the dimensions,
Hold CTRL and CLICK an edge to rotate the limit box,

Temporarily remove points to access the interior of the scan.
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Delete the Floor Points

K | AUTODESK' RECAP 360 ULTIMATE
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Window Limit Box

= Floor Points are
Erased (Hiding Is

Optional)

= FDS provides a Floor
Plane

= [Fewer Points = Better
Performance

Distance Limit Box

Remove the points that make up the floor.
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Perspective / Orthographic Toggle

K. | AUTODESK' RECAP 360" ULTIMATE

K | AUTODESK' RECAP 360" ULTIMATE Bottom Left i A Connect

at

= Easier to clean up
remaining points.

= Begin to see the
defining “lines” of the
space.

| e |

' 1 E’!\'

L (]
Qx-my-mz-m Window Distance Limit Box

View the cloud in orthographic mode
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Use Window and Fence Select to Remove Points
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= Floor Points are
Erased (Hiding Is
Optional)

= FDS provides a Floor

Plane

= [Fewer Points = Better

Performance
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EXport the Scan to RCP / RCS

K | AUTODESK’ RECAP 360" ULTIMATE R | AUTODESK’ RECAP 360" ULTIMATE - Bottom Left ignin &\ Connect — [

BEIa

= Reset the Limit Box to
unhide points.

= RCP Contains Scan
Regions and can
reference multiple
Scans.

= RCS s asingle
unified Scan. —

Export the Point Cloud via RCS to Autodesk Inventor.
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The Scan Imported into Inventor

F ,, E = T AR W e T”'T e Search Help&i(ommands... (S > (7]
Search Help & Corr

IFlaW Assemble  Simplify  Design 3D Model  Sketch  Inspect Tools Manage View Environments  GetStarted Vault Autodesk A360  Electromechanical o -
Yiew  Environments Get Started  Vault  Auto A— @ [ Add DWG Overlay ~ 0 @S] & InsertModel ~ | [ AutodeskReCap | £i7 Set Landing Surface | g Asset Tag EEJ% n Factory Help
8 -] .
— -, % Layer Manager oo 0o £ Convert to Assets @3 Attach '¥ Reposit @M Visibility ~ 3 4 What's New
- alettes ync ew Layou reate Asset  Update Assets - ill o nap Types
Insert Model I Autodesk ReCap Balett 3 New Layout Create fsset :Update Asvet | Billof | Snap Typ
v AutoCAD v 0 - - Q Search Q Real View ~ /s Conne | Materials M 5 Discussion Forum
- Convert to Assets |i|-:"" Attach ( Tools | Suite Workflows « Layout = Factory Components « Point Cloud « Relationships « Annotations | BOM ~ | Options » Learn «
I x =
Search 2 Real View ~
_ _ V| “pAssemblyView ~ #4 |

ts = Point Cloud - Relation

] Relationships [Factory Assets
[z Representations

7 origin

(5 Assembly1 ) 3
E} Point Clouds Fi=v e QN

) =

= The Scan Is imported ol
Into Inventor via .rcs/ ) m
L »,.-,._J _
i rcp ) User Cloud A...  Search Results
= The Scan serves as E
the context for all
asset placement. DR

forbieip pressEL

Assets can be placed in context of the actual building.
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Creating Drawings from Point
Clouds using Autodesk Applications

=
v section a point doud
Factory Home [lnseéft” Annotate Parametric  View 'anage -ins A360  Vault  Festured Apps  BIM3B0  Performance

\V L ‘ l. ‘ ) _.aVUndemyLsym bl “ n E:—-Updaleﬁelds r;

R OLE Object
| Insen Edit Creste_ Define Manage Block Attach Clip Adjust L2 “Frames vany” - Autodesk Attach Import Field 27 Data Set

ITODESK AUTOCAD'
ASTER DESIGN

Attribute " Block © Attnbutes Attributes Editor & Snap to Underlays ON =~  ReCap @ Hyperink Link F Extract Data  Location
Block » Block Definition ~ Reference ~ » Point Cloud Import Data Linking & Extraction Location

{\ AUTODESK.
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2D Lines are often Necessary

= The generated vector
lines will not be perfect.

= The Vector lines will
require cleanup

= There are other
applications available to
extract vector geometry
from point clouds.

A

25

In most cases you will eventually need to create 2D lines from the scan.
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Scan needs to be Ultra Clean

K | AUTODESK RECAP 360 ULTIMATE Vectorize Ultra Clean

= Remove all points that
are not considered lines.

= Use a thicker cross
section to make the lines
appear continuous.

= Select and highlight the
points prior to
generating the
screenshot.

= Pull a Distance
Measurement for the
scan. (For Future Use)

Use the selection tools to cleanup the cross section of the cloud.
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Insert... Save

" s k4 TR Vpe a ke e
R t r D I n . actory ome  Inse nnotate arametric  View  Manage COutput Add-ins A360  Featured Apps  BIM 3 rrnance
,. EZ B FootprintClean Sci ~ . = = . o =
S S g o = - B2 e @ + i im
reate a
egion i

. Data Match Rubber Touchup Cleanup  Remove  Crop  Proces
= & Query Sheet - -

Insert 8 Write N Manage & View .orrelate Edit =

Start Drawing1* +

[-1Tepl[2D Wireframe]

= Adjust the image to
Bitonal

= Convert Raster to
Vector

= Use Follower and
Primitive vector O EEEE———————.— e
commands

.& Contour Follower

o
a 3D Polyline Follower

Use Raster Design to convert the screenshot to vector geometry.
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Raster Design

! Type a keyword or phrase

Factory Home @ Inset  Annotate  Parametric  View  Manage  Output  Add-ins  A360  Featured Apps BIM 360  Performance  Express Tools  Raster Tools

= > v = '-. = EE Underlay Layers % w! =3 A = UpdateFields & Download from Source @
% ¥ W G ENET B R D BT - @

) *Frame * - i " OLE Object Eml Upload to Source =
lnsert  Edit _  Creste_ Define Manage Block Attach Clip Adjust [} Frames vary Autodesk Attach  PDF _ Field ™ = Data B UP - Set
Attribute Block = Attributes Attributes Editor M Snap to Underlays OM = ReCap Import & Hyperlink Link F& Extract Data Location

Block - Block Defintion + Reference 3 Point Cloud Import Data Linking & Extraction Location
Start DrawingZ*

[—1[Tepl[2D Wireframe]

= Use the Dimension
option to scale the vector
data correctly

Command: DIST
Specify first point:
==~ DIST Specify second point or [Multiple points]:
Layoutl  Layout2 64'-19/16", 0"-315/16", 0"-0"

MODEL ] A 11/100%~ & ~ 4+ [ Architectural = O ~ So o (e =

Add a dimension value to scale the vector geometry correctly.
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Raster Design

-
¥ Type a keyword or phrase

Add-ins  A360  Featured Apps  BIM 3680  Performance

- s !
e 3 .
. " = 0 - ... "
Line r X nsion ayer - Insert Utilities  Clipboard
- — = _

Start

[=1[Top][Wireframe]

= Orient and Align the
footprint to the project
coordinate system

47-5", 6'-91/16", 0"-0"
A 11/100%~ & ~ 4 | [ Architectural ~ G ~|5e ®r e =

Move and Align the footprint to the project coordinate system.
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Clean and Scale the axf geometry

rarmetric  View  Manage Output  Add-ins  A360 Vault  Featured Apps BIM 380  Performance

= Use Lines and Polylines
to cleanup or overwrite
the vector geometry.

= Use Layers as
Necessary.

= Preserve the vector
geometry for reference.

A 11/100%~ & » 4+ [ Decimal ~ g ~|Go

Prepare the drawing for use as a DWG overlay.
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DWG Overlay from a Point Cloud

e I~ Seci i s Commance—— S o

Simplify  Design 3D Model Sketch Inspect Tools Manage View Environments GetStarted Vault Autodesk A360  Electromechanical o -
‘ [ Add DWG Overlay ~ O+ 08 & Insert Model ~ K AutodeskReCap | €2 Set Landing Surface = T Asset Tag E:l% ﬂ Factory Help
£

0o 00 L Convert to Assets @3 Attach ("7 Reposition & Visibility ~ 4 What's New
= \

% Layer Manager
Create Asset Update Assets

Sync New Layout Bill of Snap Types

€5 Discussion Forum

AutoCAD v 0 v 4 Search O Real View ~ /5 Connect Materials

Suite Workflows v Layout v Factory Components ~ Point Cloud ~ Relationships v Annotations | BOM ~ | Options v Learn ¥

=i [ X

VI ‘J‘AssemblyView v ¢4

= Use the new drawing a  |[®seesmen
7] Relationships

DWG overlay in FDS. oo

O\ F8 vectorize It Footprint

= Add the original Point e
L,Q Stanchion:2

Cloud as well. ek
(' HAAS EXTENDED TRAVEL VF 3:2

= Assets can be snapped 5 i

¢/ HAAS SL30:3

to the DWG Overlay (7 HAAS VF 6:1

The extracted section lines are used as a DWG overlay in FDS.
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Other Methods for Extracting Vector Geometry
from Point Clouds

= Extract Section Lines

= [EXxtract Corner

= Extract Edge

= Extract Centerline

= Commands based on
point analysis

= Cleanup is still required

AutoCAD offers a number of geometry extraction tools for Point Clouds.
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Accuracy

Whichever method you utilize to extract section lines from a point cloud, please
remember the accuracy of your final drawing will not be exact. If you utilize the
Raster Design approach, the process of scaling your drawing based on the
ReCap dimension does require some human analysis and interaction. The
numan aspect of this process will diminish the overall accuracy of the final
drawing. But, when it comes to facility layout, location tolerances can be
relatively large and this process should work just fine.
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a Factory Layout in Conte
nt Cloud
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Factory Layout Iin Inventor

= 3D assets are placed Iin
context of the cloud.

= Assets can be snapped
to the DWG Overlay.

= The Cloud provides the
Real World context for
the asset location.

= Allows the Digital
components to be
visualized in context of
reality.

I'e s 2 e A w
IElaGLYl  Assemble  Simplify

Palettes Sync New Layout

AutoCAD

Tools ‘ Suite Workflows +

(g N hroa = " T
o Bl Material - Appearance il

Design 3D Model  Sketch Inspect Tools Manage View

EE!T A @4} [ Add DWG Overlay ~ 0O @]+ & Insert Model ~
(]
— 8 Convert to Assets @ Attach

00 oo

% Layer Manager
Create Asset Update Assets

Layout v Factory Components ~

x

| Model v )

T | “p Assembly View ~ ¢4

%Vectorize Assy.iam
= (2 Point Clouds

L ) Bottom Left Clean:1

(] Relationships

[i—j] Representations

] origin

O\ FR vectorize It Footprint
@ End of Features

(O stanchion:3

(O stanchion:2

ﬁ,o HAAS MOLD MAKER VM 3:1

(T HAAS EXTENDED TRAVEL VF 3:1}
(T HAAS EXTENDED TRAVEL VF 3:3|

(O HAAS SL30:1
(& HAAS SL30:2
(O HAAS SL30:3
(D HAAS VF 6:1

0 - C Search

Search Help & Commands...

Environments  Get Started

\ O Real View ~
Point Cloud =

Vault  Autodesk A360

("7 Reposition
7 Connect

Relationships «

("

Electromechanical
l Autodesk ReCap = €f Set Landing Surface = T Asset Tag
@ Visibility ~

Annotations

B
ER
| Bill of

i Materials

BOM ~

e

n

Snap Types

Options ~

Factory Help
;* What's New
| 67 Discussion Forum
Learn =

- 0 X

~ )
Elggl%ﬂ]l]] 4 | My Home | Vectorize Assy.iam % ]

The merging of digital design and reality.
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iz [ ph Soge Osi (?)
UGl Viewpoint Review Animation View Output Factory BIM 360 Render Vault

Factory Layout in Navisworks

D- Q [ (/% E B Find ferms C/i\ f : HE E : > ‘E %] Appearance Profiler (=
ol o 2 QuickFind  Cf v 4 O ] =) n% Batch Utility &
Append  Refresh Reset  File Select Select | _|Selection Unhide | Links | Quick |Properties || Clash |Timeliner Quantification Autodesk Animator Scripter DataTools
s All..” Options || 7 Al Tree |[Wlses ~ & Al Properti Detective| Rendering
Project » Select & Search » Visibility ‘ Display Tools

334) UoIBpES

= Realistic Walks Through
the Cloud.

= (Clash Detection between
Points and Digital Assets.

= Compare the Digital
Design to the Reality
Capture.

anpaiaq ysep | | s |

=TS

Viewpoint  Review Animation View Output Factory BIM360 Render Vault

E‘ @, Find Items

@; f

Quick Find ¢
Select Select _ |selection q Unhide | Links | Quick
e All Tree |[@fses ~ &5 | All Properti
Select & Search v ‘

E‘J Appearance Profiler

B2 Batch Utili
Properties || Clash |TimeLiner Quantification Autodesk Animator Scripter b2 Y DataTools

|[Detective| Rendering

Append  Refresh Reset  File
p? All... ~ Options |

Project v

Display Tools

Last Run: Wednesday, November 11, 2015 2:04:57 PM
Clashes - Total: 1 (Open: 1 Closed: 0)

2a4] UOIB|ES
Syuodmal, pa.-\es‘

Name Status Clashes I New !Active I Reviewed lApproved Resolved

N S N (N TS N 7 TR (—

\[?.,Add Test 1 \ Reset All | Compact All I Delete All

&

‘ Rules | Select ’ Results l Report‘

[{fNew Group { 3 l ,‘ [ [ \:,l\\sNone v 5] %A e Re-run Test

Name |;;| Status Found Approved... Approved Description  Assigned...

14:04:58 11-11-2015 T -

Analyze the digital assets in way of the Point Cloud — Clash Detection
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Additional Point Cloud Tools Availlable in FDS

Point Cloud Analysis Tools in FDS

m AUTODESK UNIVERSITY 2016

Inventor - Measuring a Distance to a
Point Cloud Plane

A group of planer points can be selected
as a plane via the Measure Distance
Command in Inventor.

“ B = " a A% R B Motenal

Factory Assemble Simplfy Design 3D Model

®m @ =k

Analyze Activate Distance| Angle Loop Area
Interference Contact Solver

%
Sketch |

Interference Measure

Inventor - Cloud Point

Places a work point on any single cloud
point. The work point can be used to
generate additional work features, or as
a selectable location for asset insertions
or descriptors.

-

Manage s et Stacted  Vault « AM
o & insert Model - K Autodesk ReCap €7 Set Landing
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o R G Convertto Assets gD Attach (¥ Repostion
{ Search O Resl View - 7a Connect
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2] BoxCrop ~
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Additional Point Cloud Tools Availlable in FDS

AUTODESK UNIVERSITY 2016

Inventor - Cloud Plane

Places a workplane on a group of planer
points.

Jnce

oS & Insert Model - R Autodesk ReCap = € Set Landing Surface % /

£ Convent to Assets Attach § Repositon = v
t  Update Assets Q C’ P ¥
A Search L Real View ~ 7y Connect
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] Box Crop ~
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Inventor - Box Crop

Allows users to hide a portion of the
point cloud.

Note: You can hide the points inside or
outside the box.
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Additional Point Cloud Tools Availlable in FDS

" Navisworks — Point Display

Toggles the visibility of points in the
scene.

" Navisworks — Clash Detective —
Clearance for Points

Performs a clearance analysis between
solids and points.

m AUTODESK UNIVERSITY 2016

P9 Uaa @ &

Realism | Lighting Mode

Render Style

Enahle Imane

Points

Turns the display of points on/off

Points are real points in the model file, for example, the points in
a point cloud in a laser scan file. You can change the size of
drawn points by using the Cptions Editor.

Press F1 for more help

© g Pt (s

666 AW 3
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Additional Point Cloud Tools Availlable in FDS

AutoCAD - Point Cloud Tools (A gy

| B :

| e |
Scon Cobons

"' b % Ve

AutoCAD offers several point cloud
analysis tools that allow users to extract
geometric information from a scan.

?,

Extract Section Lines

Extract Edge

Extract Corner

Extract Centerline of Cylinder
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The Traditional Use of Point Clouds in FDS

= Walls

= Windows

= Doors

= Celling

= Architectural
Components

E = 3 6~ A~
[EISCIM  Assemble  Simplify

Ac =

Palettes Sync New Layout

AutoCAD

Tools Suite Workflows ~

= z
T | <p Assembly View ~ #4
4 Vectorize Assy.iam
- Point Clouds
L © Bottom Left Clean:1
#- ] Relationships
[ Representations

— A\ [N vectorize It Footprint

@ End of Features

B (& Stanchion:3

@ (O Stanchion:2

(O HAAS MOLD MAKER VM 3:1

- (CJ HAAS EXTENDED TRAVEL VF 3:1

- () HAAS EXTENDED TRAVEL VF 3:2

+- (0J HAAS SL30:1
(O HAAS SL30:2

+- (J HAAS SL30:3

Er (O HAAS VF 6:1

Design 3D Model Sketch Inspect Tools

(% Add DWG Overlay ~ O« 0%
oo oo

Create Asset Update Assets

% Layer Manager

0 -

Layout v \ Factory Components v

N\

Search Help & Commands...

Electromechanical

T Asset Tag %E n

Snap Types

& Insert Model ~ l Autodesk ReCap = €@ Set Landing Surface

L Convert to Assets @3 Attach

Relationships ¥

(7]

[3_3 Factory Help
7 What's New

5’ Discussion Forum

Options ~ Learn =

- 0 X

[%IEBEIDUI “ | My Home ] Vectorize Assy.iam = |

Point Clouds are usually used to represent the Architectural Design in FDS
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Point Clouds as a Factory Asset

[ | AUTODESK' RECAP 360" ULTIMATE
S

middle bottom A + - [

(i
G

@ e
Sty o 3
e [ g & i SR Vi A t © Window |}

Window Distance

e
1 1
Lewd

Window Distance

Limit Box Limit Box

Instead of Scanning Outward for the Facility, Scan Inward for the Asset.
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Why use a Point Cloud instead of a Solid
Model?

There are several reasons to consider using a Point Cloud as an Asset.

= Point Clouds can be generated from Scanners and Cameras In far less
time than the creation of a Solid Model from many manual
measurements.

= |n many cases, the machine is actually sitting on the factory floor. In
these cases, capturing the reality of the form is easier and more
accurate with a point cloud.

= Point Clouds are generally easier to create. 3D models require
experience and skill to produce.

Utilizing a Point Cloud as a Factory Asset offers several advantages.

@ AUTODESK UNIVERSITY 2016 {\ AUTODESK.



ReCap Photo
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: share scans to the cloud
J n - Community Feedback Help
< '
X leam more about
}
"'-.J My cloud document YOUR 360 BENEFITS ' create 3D from phogos
J = P
“ - Access Now - AT N
T Lighthouse.rep
b Autodesk® Green Building Studio® & i, i ago
<yconnections Dot ane Autodesk® Configurator 360 S g e
' Autodesk® Simutation CFD 360 &
Autodesk® Simulation Mechanical 360 ' s
ReCap Photo ———  Autotesk® ReCap Proto o ‘ g’ '
Autodesk® Remote ' ; ‘ 5
) — B "
Autodesk® Fusion 350 3 | B . r ' ift. = generator.rcp :
: j . ork
InfraWorks Vertical Optimzation Service ¢ 4 " ' l & cp a month ago
New
Rendering g £
,’G'Lim,, Optimization for Autodesk® Inventor® :
) ; F 1.0 » project gallery ,
> RSA 360 : e A s t ’
S e - Sl \ B ; ‘ L - :
s '*'“ e ""\.“-" 2 ~ _'J“wurcw ot Sl - _ W £ WSS Y W W ...ma::\?

In many cases, Point Clouds can be generated using ReCap Photo instead
of a traditional expensive laser scanner.
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The Pictures

Pictures for ReCap Photo

Include the entire machine In Remember that the background helps to stitch the
: scan together.
every picture.

Take pictures from ngh and Low Take pictures every 5 to 10 degrees as you circle

the machine. Use a ladder to obtain images from
angles. higher positions as you circle the machine again.

In General it will require about 60
pictures per scan.

Avoid Reflection and Glare Reflective surfaces are difficult to stitch together in

the final scan. Do Not use a Flash.

Color Contrast - Backg round The machine should contrast with the surrounding
background.
Consistent Light Source The machine should contrast with the surrounding

background. (No Flash)
Textured Surfaces are Preferred Textured Surfaces are easier to stitch in the final

sScan.
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Autodesk ReCap

Use ReCap to orient the scan and remove any point that is not part of the asset.
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Bring the Scan into Inventor

FR = e A e - FET T ——
| Factory MECHCFSE 3D Model Sketch Inspect Tools Manage View Environments BIM  GetStarted Vault Autodesk A360 o -

[a— Swee ) Emboss &5 Decal g R Chamfer & Thread Split 7] Axis ~ —— [ Angle
B [T W I e b (G (§ Qe Bives  Fon ] A f = B
Asset Builder Start Extrude Revolve i R mEe Hole Fillet o SIS e on 8 oop

Plane Parameters | Distance
| 2D Sketch” 2 coil (& Rib (8 Draft &2 Thicken/ Offset @, Delete Face . ucs ‘ [} Area
Factory Assets | Sketch ‘ Create Modify ~

Work Features Parameters v Measure v

Offset from Origin Rotate along Axis
[lInsert at Origin

X Offset: 0.000 in X Angle:

Y Offset: 0.000 in | Y Angle:

Z Offset: | 0.000 in ' Z Angle:

Adjust density

Density gradient: » 10

Attached points: 1432011  Milion

Maximum allowed points: | 3.537770 | milion

Scale: | 0.0313077236154159|

2

I%IEBIEIDDI - L Assembly3 | Generator PC_2D...ipt ¥ |

Pan the current view (click to cancel)

The Orientation set in ReCap Is honored when placing the scan into Inventor.
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Preparing the Ass

Search Herlpr& Commands

3D Model Sk tch  Inspect Tools Manage View Environmen ts BIM  GetStarted Vault Autodesk A360 o -
@ %SWpQEmb &5 Decal '.@Chmf & Thread &3 Split @ 12 axis ~
: P . Glott [P Deive  FY impor @ shel (5 Combine (B Direct < Point -
n (1) Add a S|mp|e SketCh to g et | TR W @,Rb | o (@ Draft &P Thicken/ Offset &, Delete Face G s LLucs |
acto ets c reate Modify ~ Work Features arameters
x

the Ground Plane
representing the top view of N
the asset. : B
* (2) Add a simple Surface -

— . Landing Surface

Patch to the Ground Plane el
5 . v L] Boundary Patch1
representing the outline of the |~

top view of the asset.

= The Sketch and Outline

Surface allows you to use the @
cloud as a functional asset.
O

= Point Clouds without the
sketch are un-selectable.

@|gg|g|[]ﬂ[ LAssemnyS | Genera tor PC_2D...ipt =

For Help, press F1

Add additional sketches and surface patches so the asset functions correctly in

Inventor, Navisworks, and AutoCAD.
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Publishing the Asset with Sketch

= Add the necessary iProperty
Information.

= Add a Descriptor (Optional)

=  While Publishing, On the 2D
Options tab, (1) select the
sketch to represent the asset
In 2D views.

m B s 5 A~ AETRONR "m’_ = Search Help & Commands...

Factory Create Asset BRE:NGLIE 3D Model Sketch Inspect Tools Manage View Environments BIM  GetStarted Vault Autodesk A360

G Aemee ke g e B R L v
5 HEE -
Connector Class Properties E <% Point - "5 x +

Loo
Landing  Define Distance il . Plane Descriptor  BIM Parameters | Publish Asset | Asset Builder Finish

Surface Connector i Asset Variants ‘ [§ Area IS lo. ucs

Author Measure ~ ‘ Work Features ‘ Annotations Parameters ~ : Publish Guide ‘ Exit

X

(3 Generator_2

L. Landing Surface General | 3D Options | 2D Options |
|§] Insertion Point Group ;
— Connector Group Publish 2D Asset \View 2D Representation

Descriptor

Representation
£P Generator_2

View
Master
Style

8 B

Sketch
Publish Sketch

| Sketch1

Publishing asset...

Exchange | [ Guide Asset Builder |

When you publish the asset, make sure to select the sketch to represent the

asset in a 2D view.

m AUTODESK UNIVERSITY 2016

{\ AUTODESK.



Any Type of Scan can be utilized as a Point Cloud

Assemble

Simplify

A,

Palettes Sync
v AutoCAD

Suite Workflows v

Tools

E

New Layout

V| 4,' Assembly View ¥ &4

(4 Assembly4

& ] Relationships

& %2 Representations

& ] Origin

- (R Generator PC:1

& (P Generator PC:2

& (P Haas VFO:1

& (R John Deere Tractor 8310:1
w- (P Lathe:1

&+ @ Drill Press:1

& R Drill Press:2

- @R Forkift_PC:1

& R ILG Lift - Cherry Picker:1

Design 3D Model  Sketch  Inspect

[ Add DWG Overlay ~
% Layer Manager
0 -

Layout v

O
0o
Create Asset  Update Assets

| Point Cloud

®=

(F . 4 ""vg

[Search Results

“GeNerdun Fu

]

John Deere...

T FUIKIL_PU

Generator St...

For Help, press F1

Tools

e D - O

Manage  View

0%
00

Factory Components ~

Environments  Get Started
& Insert Model ~
O Convertto Assets | @ Attach

O Real View ~
Point Cloud

Q Search

model counterpart.
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Vault

Vgearcrhiﬁélb & Commands...
Autodesk A360

(% Reposition
<5 Connect

Relationships v

<

*

Electromechanical

l Autodesk ReCap | € Set Landing Surface = T Asset Tag

@ Visibility

Annotations

e

EE

Bill of
Materials

BOM ~

o

n

Snap Types

Options v

Factory Help
4 What's New

€57 Discussion Forum

Learn ~

~ o x|

Base Projected Auxiliary Section Detail

Create

Ll ﬂ

Manage View  Environments

a=le =" B et Jfcialg = i

Overlay Draft | Break Break Out Slice Crop

Search Help & Comman

Get Started  Vault  Autodesk A360 [

L .

Horizontal

Modify

=

Start | New Sheet
Sketch

Sketch Sheets

x

Sample
| Drawing Resources

-+ [ Sheet:1

Default Border

[i5 ANSI - Large

#E PARTS LIST:Sample.am

= @ VIEW1:Sample.iam
£ [y Sample.iam

B £ origin

= @ Generator PC:1

- @ Generator PC:2

B (A Haas VFO:1

B (4 John Deere Tractor 83
B (P Lathe:1
[
[
[
[

i+ (A Dril Press:1
- (2 Drill Press:2
- (P Forklft_pC:1
i (A ILG Lift - Cherry Picken

<

v

Electrical Gerarator
[HAAS VFO CNC HAAS YFO CNC
John Deere Tractor B310 | John Deara Tractor B310
|LaBionda Latha | LeBionde Lathe
5 Drill Fress Orill Priss
3 [Forkif_PC
7 |Cherry Picker 1L Lift - Cherry Picker

)

EEEE[* [Sampiam | Sempe *

For Help, press F1

Published correctly, the point cloud asset should act almost exactly like the 3D
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Pros and Cons of Point Cloud Assets

Pros and Cons of the Point Cloud Asset Workflow

Pros

Why create a 3D solid model of a piece of
equipment that actually exists on your shop
floor?

The creation of a point cloud can be faster than
the 3D modeling process.

The creation of a point cloud can be easier than
the 3D modeling process.

Solid Models require many manual
measurements.

Designers must be experienced to create 3D
models.

Point Clouds automatically transfer from Inventor
to Navisworks. (2016 Release)

@ AUTODESK UNIVERSITY 2016

Cons

3D modeling is the traditional method.

Point Clouds are not as accurate as Solid Models.

Point Clouds don’t have mass, volume, or
traditional surfaces usually required for
downstream use.

Solid Models have a smaller digital footprint and
do not require an external reference.

Scanning Technology must be acquired in order
to generate Point Cloud scans.
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Recap and FDS a Great Combination - Conclusion

| hope this presentation has opened your eyes to the level of Point Cloud
Integration and support available in the Autodesk Factory Design Utilities.
When it comes to designing a layout space in context of reality, Autodesk
ReCap and the Autodesk Factory Design Utilities make a Great Combination.

Note: The assets highlighted in this demonstration are
avallable in the Factory Design Suite Asset Warehouse. If
you would like to download the assets and review their
functionality, simply search the FDS Asset Library with the

Key Words “Point Cloud”.
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How did | do?

= Your class feedback is critical. Fill out a class survey now.
= Use the AU mobile app or fill out a class survey online.

[ | . .
Give feedback after each session. o aoree L1

Agree [¥]

= AU speakers will get feedback o
. . sagr
In real-time. gree E:I

V adisagree Y
=  Your feedback results in better

classes and a better AU experience.
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More Questions? Visit the AU Answer Bar

= Seek answers to all of your technical product
guestions by visiting the Answer Bar.

= Open daily from 8am-6pm Tuesday and
Wednesday; 8am-4:30pm Thursday.

= Located outside Hall C, Level 2.

= Meet Autodesk developers, testers,
& support engineers ready to help
with your most challenging
technical questions.
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