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Learning Objectives

o Get familiar with Factory Design Utilities as part of the Production Design &
Manufacturing Collection

e Experience the smooth data transition between AutoCAD, Inventor, and
Navisworks using Factory Design Utilities

e Learn how to overcome broken workflows using Factory Design Ultilities

e Learn the fastest way to set up your digital mockup

Description

This introductory hands-on lab will guide you through all the steps of setting up a production
facility with Factory Design Utilities, from ideation to imagery, based on a step-by-step guided
data set.

Speaker(s)

Peter De Strijker is an application engineer / industrial manufacturing for Autodesk, Inc. He is
responsible for driving the Autodesk manufacturing sales channel in the Benelux region in
Europe. Before joining Autodesk, Peter worked as mechanical design engineer at a Belgian
marine engine and gearbox manufacturer. He is a graduated engineer with a degree in
electro mechanics.
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User Assets Library

It’s important to be able to populate the library with user specific assets. Let’s create one!

LSS Yl - actory Properties +

| [
BeE~rii-HOS “a

[Library v
ABB IRB6600... Cable Tray

5

Compression...  Horizontal Cur...

%

Injection Moldi...

1

Motoman - HP...  Overhead robo...

&

Product Pall_F...  Robot 7th Axis
15
Robot 7th Axis...  Straight Roller...

)

Wire WelderPDS

\ -

1. Open the Import Asset function in Inventor Factory Ribbon.
Ribbon: Get Started >Factory Launch > Create Asset > Import Asset

0o B B

Create Asset |Projects Factory Optior

%
@ Muodel as Part

F'"D Irnport DWG Solids
.]:%! Import DWG Solids from Vault

- Import Model

.}{9 Import Model from Vault

Select ...\ AU2019FDUDataset\Design\05-Asset Creation\Robot Controller.ipt and click Open.

The model is now loading into the Asset Builder environnement.
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2. Open the Landing Surface function.
Ribbon: Asset Builder > Author > Landing Surface

File Factory  Create Asset 3D Model  Sketch A

C@ Ej C‘ p Connector Class Properties

: . (4 Asset Variants
Landing| Define Asset 20 Sketch 7

Surface| Connector Properties M % BIM Content
Author

Select the bottom surface of the machine enclosure to define it as the landing surface.

In the Landing Surface dialog, click Select Insertion Point and select the two points marked. Click
OK to confirm the changes.
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3. Open the Define Connector function.
Ribbon: Asset Builder > Author > Define Connector

File Factory  Create Asset JEEGAS=NIGISE 30 Model  Sketch

C@ Ej C‘ ﬁ Connector Class Properties

. . L% Asset Variants
Landing| Define Hsset 20 Sketch =~

Surface | Connector| Properties T ¥, BIM Content
Authar

Select the center of the left-hand edge as the insertion point.

Select the red direction arrow and click the left-hand vertical edge of the box to define alignment.

Select the blue arrow and select a vertical edge on the model. The blue arrow now points upwards.
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Press [ENTER] to close the command.
4. Create a second connector in the same way.

5. Open the Asset Variants function.
Ribbon: Asset Builder > Author > Asset Variants

File Factory C Wl Accet Builder [EEEIEEETIE Sketch

C@ Ej C‘. I'" [BE Connector Class Properties

._GP Aszet Variants
Landing  Define Asset ED Sketch =
Surface Connector Properties v i, BIM Content

Author

Select the Width parameters and click the >> button.

r

Parameters Colur

Width [1000 mm]

| ~ | Parameters Columns Mapping
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Using the + button, create three variants with the following values and click OK to close the dialog.

Parameters Columns
Width [1000 mm] |_| Width

| V | Parameters Columns Mapping

=]
‘Variant Wikdth
% Varant_1000 1000
0 0
Variant_1750 1750
I 0K I [ Cancel

6. Open the Asset Properties function.
Ribbon: Asset Builder > Author > Asset Properties

Aszcet Builder EEEMEEGGEE Sketch A

C@ E:l C‘.l ﬁ Connector Class Properties

i . (4% Asset Variants
Landing  Define Asset 20 Sketch =~

Surface Ceonnector| Properties % BIM Content

Author

On the Summary tab, enter Title Robot Controller and Company Autodesk and click OK to confirm

your entry.
Asset Properties
FLummary | *Project | *Descriptor I Process I Layer I Customizable |
Title: | Robot Controller || i)
Subject: | | E‘g
Author: | Autodesk, Inc, | B
Manager: | | EG‘
Company: | | E:
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7. Save the design.

8. Open the Publish Asset function.
Ribbon: Asset Builder > Publish > Publish Asset

ents  Vault  Get Started Online

L | H| @

Parameters  ||Publish &sset|| Asset Builder
Guide

Parameters = Publish Guide

Enter asset name Robot Controller and select a destination directory. Click OK to confirm your
entry.

Publish Asset X

General | 3D Options | 2D Options |

Asset Name: |Rﬂhﬂt Controller |
Destination
@ Local () Cloud () Vault O
I [ User Assets ~
4 Er Library
"§" ABE IRBS600 Assembly retracted
*=, Cable Tray
. Compression Molding Machine

#% Horizontal Curve Roller Comveyor
¥, Injection Molding Machine

i Man
& Motoman - HP20D - Asset
“#* Overhead robotics system v
Share on Publish
Thumbnail Asset Type
® Standard
Fit
i) Platform

9. Close the part.
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10. Openfile ...\ AU2019FDUDataset\Design\04-Packaging machine\ _0012009310.iam

As you can see, there are over 2.800 parts, too much for an asset so let’s simplify this
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]
CCO
Load Full

11. First make sure to fully load the file.

12. Open Shrinkwrap function
Ribbon: Assemble > Simplification

]
ol
@

Shrinkwrap

13. Enable “Remove parts by size” and select footplate as reference.

Components  Features Create

Representation
Design View: Master = %
Positional: Master b
Level of Detail: Master ~

Remove Parts

Remave parts by size

0 Max. Bounding Box Diagonal 0,000 mm >

Indude Components

fp | Select to Exdude

View Selection

Induded (2520) Parts
B ]
E Excluded (0)

m Preview OK Cancel

14. With this operation, almost 2/3 of the parts are already excluded from simplification

View

Eg Induded (757)

{H | Excluded (1763)

15. If you want to include hidden parts again, click Excluded option and select e.g. footplates again
in graphical interface.
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Remove Parts

Remove parts by size

ﬂ Max. Bounding Box Diagonal

Indude Components

Select to Indude
View

] Incuded {730}

Excluded (1730)

B ‘ 222,454 mm >

Selection

Parts

e M B8

16. Go to the Features tab to remove unnecessary features like holes, filets and chamfers items the

same style.

Shrinkwrap

Components Features

Remove Features

Remove Holes

MNone

[ .

Max. Diameter

% 100,000 mm

Remove Fillets

Mone

[ . [

Max. Radius

% 100,000 mm

Ei Detect Features

% Preserve Features

ot

Remove Pockets

Mone

W 2

) Max. Face Loop
% 100,000 mm

Remove Chamfers

MNone

7] (] [

Max. Distance

% 100,000 mm
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17. Go to the Create tab to convert the simplified model into one single object

18. Enable Break link to improve performance
Shrinkwrap x

Components  Features Create

Mew File
Part Mame Template
| _0012009310_Shrinkwrap_1 Standard.ipt ~| 17

New File Location

| C:'\Datasets\AL2019Vegas AL 20 19FDUDatase t AL 20 19FDUDaiBset1‘n,Desi!| [;.

Default BOM Structure

%E Mormal w

Style
Maintain Each Solid

&EEa

Other Settings

Break link Fill all internal voids
|:| Rename components Remove internal parts
IUse color override from source component

Create independent bodies on failed Boolean

@ Preview Cancel

19. Open Asset Builder function
Ribbon: Factory > Factory Launch

[l

o

Azzet Builder

20. Define the landings Surface

Asset Builder JEENESENE Sketch A

Cﬁ Ej C‘.I ﬁ Connector Class Properties

: . = (4 Asset Variants
Landing| Define Asset 20 Sketch ™7

Surface| Connector Properties M % BIM Content
Author
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21. Open the Publish asset function

ents Vault  Get Started Online

L | H| @

Parameters ||Publish Asset|| Asset Builder
Guide

‘ Parameters v‘ Publizh ‘ Guide ‘

Publish Asset >

General | 3D Options | 20 Options

Agset Mame: |_0012009310
Destination
@ Local () Cloud () Vault O
I [T User Assets
[57] Libraries
4 [ Asset Library
I+ [E] Office
I+ [] Robots
= 0012009310
& cable Tray
- Compression Molding Machine
P= Horizontal Curve Roller Conveyor
n Injection Maolding Machinz

Shara on Publish

Thumbnail Asset Type
i@ Standard
O Pit

(1 Platform

22. Close the assembly.

IM322819-L Factory Design Utilities Workflow 12 | 46


javascript:viewSessionDetails('8AF3DB18D386B95882ECA81A5E440E0B');

/\ AUTODESK.
UNIVERSITY

Production Process Analysis — Process Flowchart

OPTIONAL
00
O

Layout Browser
23. Make sure the Layout Browser is loaded
24. Create a New Layout

Layout Browser ¥ Model <4

| Select an Option

Open Layout

| Create Layout
Create Layout from Template

25. Start Process Analysis in the factory ribbon
Ribbon: Factory > Tools

P

Create Mew
Process Maodel

Open ...\ AU2019FDUDataset\Design \06-Process Analysis \ Mannheim_Process -
Start.adskfpa

P AUTODESK PROCESS ANALYSIS Projects

[E] ALLDESIGNS a
Open project file "

26. Activate “View Line Balancing Chart” in View Settings
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Wiew Settings ittt it -~ 1

|;| Background Underlay v

== Background Grid -
Show/Hide: 4=
Opacity:

0 I 100%

Line Balancing Settings hd

View Line Balancing Chart

27. Run Simulation

O  02:12:15

28. Note that for example the Rivet Press is most of the time in “Idle” state because it’s waiting for
materials and the Form Press is blocked because the next machine is still processing.

min
200 —
B Processing
B Setup
H |dle
Blacked
B Down
B Combined

Rivet Press Wrench 16mm Ass Wrench 50nm Ass Quality Control  Commissioning a Form Press

29. Note that the total process time to produce 20 shovels is 78 h

o)  78:36:40
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30. Run a html report to document the current state.

=2

4
Export Reports

Wiew Line Efficiency Summary Report

Wiew Cycle Time Summary Report

Export Summary Data to C5Y

/\ AUTODESK.

UNIVERSITY

31. Select ,Rivet Press” and modify the production parameters from 6 connection elements to 1

Process s i >~ 0 x
Iil FYIILNE WISl uliay dildiine

20 3 Min(3s)
Utilization Alarms
100 - | Max(%)

Operation [] Sequential
Sequencing

Assembly stage -
Op Sequence # 530

0 = | min s
Setup Time =

0 % | Variability(35)

10 ~  min v
Processing Time

0 * | Wariability(%)
Minimum Quantity | 1 s
Production Rate 6 |/hr b
Action Type Merge -

Input

Output B 1

IM322819-L Factory Design Utilities Workflow
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32. Inthe Process layout, add a buffer with 500 pieces capacity between ,Form Press“ and ,,Belt
Grinder” and reconnect the process

Grinding Buffer

Toolox 44 Superstesl

Form Press Buffer! Belt Grinder

¥ £

o*

v +

v

Raex 400 Steel pipe *
280 Punching . Deburring - p—
Grinding - ’_
Deburring -

il el Wi

T @

+
150 Cutting Fipe 1 «
b
F

——p|E  cutingPipe  «

v

Standard Steel pipe

L ae

33. Run the simulation again and analyse the process impact of the modified machines

L L.

Rivet Press Wrench 16mm Ass Wrench 50nm Ass  Quality Control ~ Commissioning a Form Press Belt Grinder Press Brake Bench Drill TB3

/40 | Zoom: 81.05% = N 14:43:50

34. Run a html report to document this process state.

=

4
Export Reporis

View Line Efficiency Summary Report

View Cycle Time Summary Report

Export Summary Data to C5V
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35. Open both html reports and compare the results

Line Efficiency Summary Report - Mannheim_Process_Finish
Folding Spade (18:41)

Simulation Summary

Run Date/Time: 3/8/2013 321:22 PM
Elapsed Time: 14:21:30 (hom:s)
Production Summary - Folding Spade (18:41)
Units Produced: 20
Total Production Run Time: 14:21:30 (homis)
Average Production Time: 00:43:04:500 (hym:s:ms)
Average Production Rate: 1.39 / Hour
Processor Efficiency Summary Operator Utilization Summary
# of Processors: 16 # of Operators: 3
Most Efficient Processor: 95.84% - Belt Grinder Highest Utilized Operator: 62.99% - Drilling Specialist
Least Efficient Processor: 18.57% - Quality Confrol Lowest Utilized Operator: 23.22% - Logistics

Processor Efficiency Charts

Pipe Press

Efficiency %
‘
15
79 0 14
6
" 28 19 53
IEEEE -
mram -
£

36. Export the Process layout to a DWG file

=*

Export process data to Excel or Export layout to DWG [
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Create a New Sub Layout Area

37. In Autocad Arch, create a new drawing.

oo ?
O

Palettes Create Mew
- Process Mode

E Dil Azset Browser

[ ™
T
Ok

% Block Browser
E E‘El Layout Browser

— )
|:I:I Material Flow
—

E Factory Properties

38. Make sure the Layout Browser is loaded

39. Open in Layout Browser this file ...\ AU2019FDUDataset\Design\01-
Data\Mannheim_F.LayoutData

i LAYOUT BROWSER

Select an Opticn

Open Layout
Open Layout from Vault
Create Layout

Create Layout from Template
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40. Type XREF in the command line to launch External References Manager

41. Attach new XREF “Mannheim_G .dwg” to the drawing

e

Attach DWG..

E Attach Image... Status

E Attach DWF... Openec
} Attach DGM... Loaded
Attach PDF... Loaded
Attach Point Cloud... Loaded
b Attach from Vault... Loaded
! — Loaded
} @ Building_OfficeGroundFloor_3d Loaded
! @ ExteriorSite Loaded
"B EderiorSite 3d Loaded
| B Overall 3d Loaded
E @ Production Loaded
"B Production_3d Loaded
|

|

|

I

42. Use Xref import settings as shown
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Mame: Mannheim_G - start '] [ Browse... ]
Preview Scale Path type
[ Specify On-screen
x
Y. 100
Rotation
3
1.00 [ Specify On-screen
Uniform Scal
[C] Uniform Scale fnde: 300
Insertion point
[ Specify On-screen
Block Unit
X 000
AT v Urit: Milimeters
@ Attachment ©) Oveday O
Z oo Factor: 1
Locate using Geographic Data
Show Details [ ok [ cancel | [ Hep |

43. The xref will be automatically positioned as shown below

= — = —
' r [ . = B
{ il § = -i_i,;-_- = s L
L) &' &N $ E

1
s E==" s B0 e
A g - e —
ooon nnnnnnnnnnnu%‘n‘n‘ﬁﬂl } [
= doooooooo0ooooooDDafioooaoi( ] 1 [;% I
opooood 000000000000 0000fO000( | = |
ohooo oo oEoooDoDoooEEaRDE o0 ] r=| — i — B e |
Apobhooodoooogooooooooooog 11 %!_—EE Highhy,
| i) uoooopoooooooooQ LR S L
I 1 i' '3 |
| Ay o
# -+ = L
. .-"-’:5’5-—1 [ ] =i
- 1
|
44. Select the outline of the xref(1).
45. Click the Open Reference command on the Context Ribbon (2).
[l v B
Factory Hnwm=  Tmr=st Anqngtate  Render View Manage Plug
3
& 53]
Edit Reference In-Plafe| Open Reference §Create Clipping Remove ||External References
Boundary  Clipping |
Clipping | Options
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46. Activate the Factory Asset Browser by selecting the Palettes flyout on the Factory Ribbon and
Click Asset Browser.

00 P
O

Palettes Create Mew
- Process Mode

S D- Asset Browser

[N
T —
iy

% Block Browser
|g EIE Layout Browser

1 )
|:I:I Material Flow
—

E Factory Properties

47. Open this library folder in the Asset Browser

i ASSET BROWSER

>
=R IR o
Factory Assets -

Systemn Assets User Assets User Cloud A...

L] s~ |18

Libraries Asset Library earch Results

M
1

Favorites

48. Drag and drop Assets from the Asset Library into the layout as shown below
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49. Click onicon RollerConve.. and draw a line as shown below

’—\ ﬁ

50. Click Open in Inventor Command.

19 N

Openin  Openin
Inventor Mavisworks

Cross-Product Workflows

51. Click OK on the dialog that displays.

il e ewantes [
In arder te complete Bhis command, AuteCAD must dose
tha curmant decurmant. Seecl 0K b cortinue, or Cangel

Cen't hav thid sgiin this leies
[ o Cancel

52. Click Yes on the Save Notification is necessary.

Sy Invenbor =

Thee active diocuim el must be seved before this comenand can
peoceed. Would you like to save it naow?

| Vs ] Ha

53. The Inventor application will launch and create a 3D version of your 2D layout.

54. Let’s wait a few seconds ....this is what you’ll get
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55. Select Y-merge roller conveyor and place them as shown below, connect with strait conveyors

o f%f“ £

Office _0012009310
Cable Tray Compression...  Horizontal Cur...

Injection Moldi...

Product Pall_F..  Robot 7th Axis

-

Straight Pallet . Straight Roller... Yale Forldr&

Y- Merge Roller..
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56. Select Robot 7t Axis asset in library

w
&7

»
A

0012009310

Robots

:

Injection Moldi...

Product Pall_F |

2
i3
:
m
3
\ 5
e

Yale Forklift

Straight Pallet . Straight Roller...

Y-Merge Roller...

57. Connect the Robot positioning table to the frame connector as shown below

58.

...and let it snap like this

o,
BNy

0000 N~ (1
Yy V¥
W/, __\_/%‘,.0_
v/
A \%\ !
\

= 4
N

(&
N\
A

&

N\
/ b‘./{&‘\
N

8
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59. Select Fanuc robot asset in library

gripper - FANU. ..

FANUC R 2000...

FANLUC M2000i...

60. Complete the layout as shown below

)
%

Q

Q
Q

Q
Q

Q
3

Q

§
Y

a

1V

9

AN

y

N

Q

\

"N
N
W

N
,,,,

\

N

4

/////,,.

{

N

\4

D
X
V

b/,

3

/

v

Q

\

///./4
,«/M///«

%

\
\

///.

A\

AW

&
"

61. Finish the sub-layout by adding the below packaging machine and pallet conveyor assets as

shown below.
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¥ Add DWG Overlay -

|% Layer Manager |

-

0
62. Open Layer Manager ' “ |

DXy

T | Name . On  Color

¥ 0 @ O  white
A_Massenelemente § ] 113

¥ O  2sszss0

Click here to add

ﬂ:‘_._

63. Open Import Layers |
64. ... and load “Layer_Template_ FDU.dwg” from the Documentation folder

65. Import should look like this

=4 Layer Manager

B o= M
.
5. Mame On  Color Apply Caolor to 3D
v 0 Y W o000 -
Conveyors ‘;’ - 142 r
Defpoints o Il 140 -
Exizting_Aszets o Il 140 r
Machines @ [ 102204102 r
Mew_Assets f-,.l,-" |:| B0 r
Production_D f-u?’ ] 51 |
Produktion_aA f-.;-" = a0 r
Produktion_B f-.;-" [ 20 r
Produktion_C ¢ B 102 r
Robats Y H -
Security O I
Service f-.;’ ] =21 r
Transport f-,.l,-" - 170 r
Worker W M 150 I

66. Select all conveyors in the layout and assign them to the “Conveyors” layer and continue with
other assets Don’t forget to ENTER after each layer assignment

67. On the Factory Ribbon, Click the Open in AutoCAD command.

A
Open in
AutoCAD
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68. If prompted to Save the file, Select Yes and Ok to any dialog prompts.

Factory

L'g processed. Do you want to save it now?

The active document must be saved before this command can be

122 |

Yes

MNo

69. Click Yes when prompted to open the

File in AutoCAD.

Factory

Open itin AutoCAD?

Create "C:\FDS_Test_Drive\Chapter 1\Mew Cell 002_.dwg™ succeeded.

()

Yes Mo

I I

Prompts >>

l

Illllljillllllllll]il

71. Save this file
72. Switch to the overall.dwg file and upd

i EXTERMAL REFEREMCES

Bn - &F - [ -
Refresh
Reload All References

ate all Xref’s

Mannheim_F_Fin

Le ACA_Mannheim_Building
o Mannheim_G_Fin

4 Mannheim_G_Fin_3d

Le Office_01_Fin

B Production_A-MNew

o Production_B-Mew

Opened
Loaded
Loaded
Loaded
Loaded
Loaded
Loaded

IM322819-L Factory Design Utilities Workflow

27 | 46



javascript:viewSessionDetails('8AF3DB18D386B95882ECA81A5E440E0B');

/\ AUTODESK.
UNIVERSITY
73. Overall Layout is updated with new Xref content.

H1HHH
I tu.mJJ.ILL uLiLy

MATITITAT|TI o
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Material Flow
74. Open Production A-New xRef

File References

Reference Mame &  Status

F: Mannheim_F Opened
@ACA_Mannheim_Build... Loaded
B2 Office 01 Loaded
g5 Production_A-New ! ~-d-d
@ Production_B-Mew Open
Attach...

75. Open the Material Flow Browser.
Ribbon: Factory > Tools > Palettes Flyout > Material Flow

oo P
U

Palettes Create Mew
* Process Mode

S Di Asset Browser
S
mr% Block Browser

S E‘b Layout Browser

{ - .
|:I:I Material Flow
1

E Factory Properties

76. Click on the Routings ribbon tab.

| MATERIAL FLOW BROWSER [=]Mopl[2D Wireframe]

4 4 Job 1 : Shovel Blade
[ ] Operation 1 : Shovel press
[ ] Operation 2 : Shovel press
[ ] Operation 3 : Belt Grinder 1
ﬁ Operation 4 : Press Brake
& Operation 5 : Drill Station
ﬁ Operation 6 : Belt Grinder 2

o [

Stations

& Operation 7 : Powder Coating
& Operation 8 : Pre-assemble Station v!
@‘ Operation 9 : Final Assemble Station 2 =
& Operation 10 : Quality Control h

Products
<@

|
o

[ ] Operation 11 : Commisioning
4 % Job 2 : Shovel Handle

& Operation 12 : Band Saw

& Operation 13 : Belt Grinder 1

&8 Operation 14 : Pipe Bender e Eem me e

&% Operation 15 : Pipe Press

Routings

77. Move “Grinder 2” to location closer to powder coating machine and see the impact on time and
distance of the process.
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78. Close Optimization environment by selecting button below

79. Click Open in Inventor Command.

;ﬂ ! L]
Openin  Openin

Inventor Mavisworks

Cross-Product Workflows

80. Open ...\ AU2019FDUDataset\Design\01-Data\Office_01.iam

81. Inthe asset browser, select “Insert Asset Group” and select ...\ AU2019FDUDataset\Design\01-
Data\Finished_Layout\ Office_01_Fin.iam
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| Factory Assets | — v |
| ]4 %
,1 1 R Nl
System Assets  User Assets Asset Library
L& E
User do';:m... Search Resuits Favorites

82. Position the asset group inside the empty rectangle and confirm

83. The main Layout will now contain an office space equipped with a standard set of furniture.
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Insert Model

-

pt in the 02-Buildings folder

32|46

OPTIONAL
Insert solid building
86. Select file ACAD_A_BUILDING_1.i
87. RMB and select “Insert Grounded at Origin

84.
85.

RIS, 7 AN
2 X0 T oo
2 RS A
ERSaen " S
SRR, A
& RO IR o AR
R R AN
N
L 4 s
0

o0
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Point cloud project integration with Recap

R Autodesk ReCap
é’,_} Attach

89. In Factory>Point Cloud tab, select Autodesk Recap B

90. Create a new project and give it a name and destination

R AUTODESK RECAP PRO

new project

91. Import point cloud

il
/N

—

import
point cloud

transfer from photo to 3D
mobile device

92. Select Files to Import button

+ select files to import

93. Browse for file Bestand_3.rcs and open

94. Launch project
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launch

project

95. Screen should look like this

3 FRONT R

98. Change to Orthographic view by selecting
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Mirror
Balls

Perspective

Wine
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101. Hide new region

@ View States

‘ ~ Scan Regions

Unassigned Points

e

N Region 01 x

BETA
A Attached Projects

102. Go to Top view, model should look like this

103. Clean out the point cloud data like image below
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104. Make hidden region visible again

@ View States

‘ N Scan Regions

~ Unassigned Points

: i
P Region 01 E x

BETA
& Attached Projects

105. point cloud data should look like image below
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107.
108.
109.

Save the project and switch back to Inventor
R Autodesk ReCap
@‘3 Attach

In Factory ribbon, select Attach ~ ©ont Cleud =

Select the new saved *.rcp project and click anywhere in the layout

In the dialog box, insert point cloud project at origin

/\ AUTODESK.
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Attach Point Cloud "
Rotate along Axis

Inzert at Origin

X Offset: 0.000 mm b X Angle: 0 deg b

Y Offzet: 0.000 mm b ¥ Angle: 0 deg b

Z Offset: 0.000 mm b Z Angle: 0 deg b
|

Adjust density manually

Density: 17.307 : %o

Attached points: 4.787 Millicr
|

Total points: 27.659 Millicin

Scale: 1.0

[ Ok ] [ Cancel
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Inventor Layout should look like this

110.
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In the point cloud navigator, switch on/off the region.

111.

Point Cloud Mavigator

l Autodesk ReCap

I_T-",’-} Attach

View:

Fegion 01

Unassigned Points

Regions
l.-.l

[=]
Scans

o
=]
&
o
=]
2]
=]

= %% ScanBuilding: 1
Ifﬁ 9 i
2

T

3

! bestand

L @

Box Crop -
Mavigator

O Real View -

Cloud Point -
[ Point Cloud
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Project Overview Navisworks

112. Open the application NavisWorks Manage

113. Open the file
...\ AU2019FDUDataset\Design\01Data\Finished_Layout\Finished_Layoutv2.nwd

114. In the viewpoint ribbon, select “Inside” viewpoint

@mm -

Save b [J5cans
Viewpoint ot
Dutside
—_— Start
e

115. Walk around and look around in the facility.

r Q"‘H
w4
Clash

’ .. . Detective
116. Let’s check for collisions, select this button

117. Add a new test
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Clash Detective x

There are currently no clash tests defined. | [ AddTest | B |

Rules | Select | Results | Report

MName |.V__| Status Found Approved... Approved Description  Assi

| th Mone |

[=)
i
=
Eu
-

118. Scroll down and Expand the selection boxes and select models as shown

~Selection A ~Selection B
Standard ~ Standard ~
Automated Band Saw_EAO1EBAB3358A1 A Automated Band Saw_EA01EBAB3358Al
ScanBuilding.rcp ScanBuilding.rcp
European Pallet_5686CA411C5FBB3COA European Pallet_5686CA411C5FBB3COA
European Pallet_5686CA411CSFBB3CIA European Pallet_5686CA411CSFBB3C9A
European Pallet_5686CA411C5FBB3COA European Pallet_5686CA411C5FBB3COA
8[5) Mannheim_F_Fin.iam 8[5| Mannheim_F_Fin.jam
@ 2 Semi Trailer:1 02
@2 Box:l L I
@ 2 Box:2 L+ E B ooc2|
@ & Straight Belt Conveyor:l L I
® 2 Gantry Crane:1 .I%
& ACA_Mannheim_Building.iam:1 ACA I'-‘Iannheml Bulldmg iam:1|
@ & Production_B-New.iam:1 l,%
@ 2 Production_A-New.iam:1 043
@ & Office_01_Finiam:1 L
@ & Mannheim_G_Finiam:1 @ & Mannheim_G_Finiam:1
IS @& ACAD_A_BUILDING_1:1
#F Point Clouds HF Point Clouds
W W
< b3 € >
=] 8 | %] (A1 (B || %

Run Test

119. Run the test

120. You will detect a collision
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~ Test1 Last Run: Monday, 14 October 2019
Clashes - Total: 4 (Open: 4 CI

me Status Clashes I MHew IActnre I Reviewed IAppmved Resolved

---_-_

[Ie_?..nduestl [ Reset All |Cnmpartml‘ Detete All | |G Upcate Al |

‘ Rules | Select | Results ‘ Repnrt‘

’[ i new Group | [ | 5] | THE.‘m;ngn g |D :‘,—LA £2Re
Name @;‘ Status Found Approved... Approved Descrip!
@ Clashl W& New H 11:46:29 14-10-2019 Hard
® Clash2 New  11:46:29 14-10-2019 Hard
® Clash3 New * 11:46:29 14-10-2019 Hard
® Clash4 New ~ 11:46:29 14-10-2019 Hard

121. Let’s markup this error for engineering and save the viewpoint.

Name @l:_l Status Found

M 60224 28 1070012

Load Viewpoint

Save Viewpoint

Focus On Clash

Delete Viewpoint

Delete All Viewpoints

122. Create a markup

,AQC

Clear Drraw

-

123. Add some comment
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124. Go back to “start” viewpoint

125. Access Ribbon command in Animation ribbon

b _hleas.

4

Animator

Record

OEe-Haas & -

Animetion | View!  Output  Factory|

% 0:00.00

126. Record animation while walking through facility
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Panorama Shaded visual
- i
¢ { i - ¥ 1l 3 i
e 11 B
Ly 4
= B ; - | - £
Wl i — i - I
" = === L R y M
, i R e - - -
, A oy s
i = = 525 e -
o o] : \ }
/" |
L4 |
128. In “Render” ribbon pick Render in Cloud option
l."-:':-"g Q ooo
A&
Autodesk | Render |Render | Ray Trace
Rendering |in Cloud| Gallery N
Systern Interactive Ray Trace
129. In the option box, pick the following options
Render in Cloud K
@ AUTODESK 360 e
Select 3D views to render in the Cloud
3D View | Curmrent View -
Qutput Type | Stereo Panorama -
Render Quality | Final -
Exposure | Advanced -
Width | 1024 px -
Cloud Credits FAQ | *Education terms of use
Required Max per request Available
3 16 Unlimited*®
Estimated wait time o <10 minutes 6
[JEmail me when complete | Start Rendering
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130. After a short waiting time, this is the result you will see.

| hope you liked it?

Thank you!
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