Walk-in Slide: AU 2014 Social Media Feed

1. Click on the link below, this will open your web
browser

http://aucache.autodesk.com/social/visualization.html

2. Use "Extended Display” to project the website on
screen If you plan to work on your computer. Use
“Duplicate” to display same image on screen and
computer.
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Adopting Reality Computing for Plant Design

Scott Diaz, kubit USA, Inc. Guest Speakers:

John Bunn, kubit USA, Inc. Rod Kriess, Performance Mechanical, Inc.
Eric Kirsch, Jacobs Engineering

@kubitUSA Aaron Hunt, TruePoint Scanning, LLC
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Class summary

This class will examine real Autodesk user experiences
INn Implementing point cloud data for plant design. This
class will also recommend favorable workflows for
bringing reality data to Plant Design 2015 software.
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Key learning objectives

At the end of this class, you will be able to:
= Learn how to adopt point cloud workflows within the 2015 Plant Design
Suite software
= Galin insight from user experiences regarding what to expect with the new
Autodesk technology

= Understand the recommended steps for preparing laser scan projects
within your Autodesk design package

= Discover how to extract typically needed plant deliverables from point
clouds; such as intelligent models, tie-ins and more
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Agenda

= Define Reality Computing

= Bring Reality Data to Autodesk 2015

= Case Study: From scan, to model, to fab

= Piping and structural extraction techniques

= Case Study: Reducing turnaround time with reality computing
= Tie-In point and clash detection techniques

= Case Study: Equipment Analysis

= Deformation and volumetric analysis techniques
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t Is Reality Computing
he Plant Design world?
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Capture, Compute, Create

Reality Computing: The process of capturing real world objects to a
digital environment, computing and converting the objects to a useful

model and using the model to create new, physical objects
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CAPTURE for Plant

“Collecting existing field conditions via surveying devices”

= Traditional devices = What's new?

» Terrestrial laser scanners = Handheld scanners
= Multi-view photogrammetry

= Structure from Motion

Laser scanner FARO Focus X330 DotProduct DPI-7 Handheld 3D Imager
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COMPUTE for Plant

"Processing captured data into a useful form”

= Registration

= Bringing individual scans
Into organized coordinate
system

= Cleaning/filtering noise
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COMPUTE for Plant
“Processing captured data into a useful form”

Field o AutoCAD 2015 " Post-processing
Atiach RCP in AutoCAD A = Bringing data to Autodesk
and AutoCAD
(e, s | = Converting data to usable
agtor n Scans o ReGap P form
= Models
Scan in field = Analysis/reports
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CREATE for Plant

= Create Deliverables = Fabricate
= [ntelligent models = New plant installation
* |[sometrics = |dentify and repair in field
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fleld to CAD:
nging Reality Data to Autodesk 2015
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Field to AutoCAD 2015

Attach RCP@:AD A

Import to Autodesk ReCap g ~- 205K

(RCS per scan position, RCP project RECAP
file)

Register in manufacturer’s
software or ReCap Pro

Scan In field
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AutoCAD 2015: What’s New

= |Improved Graphics = 64 bit only and quality
= Larger point clouds at higher ~ graphics card
density
= Adjustable point size
i 'gher point max = Point Cloud Manager

= Turns scans on/off

= |solating scan positions
Improves view guality

» RCP/RCS Files
= PCG legacy support only

-
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I Experience:
Scan, to Model, to Fabrication
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Rod Kreiss: Background and Bio

= Detailling Manager, Performance Mechanical, Inc.
= 16 Years.
* Performance Mechanical, Inc.

= Heavy Industrial Mechanical contractor.
= Refineries, Power Plants, Chemical Plants.
= Began using AutoCAD point clouds in 2009

= Several hundred successful scan jobs.

Performance Mechanical

| Ii-zcm"p()r({te((  &mMooR

Contractor s License No. 473316
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Software used

Detailed Design Hardware/Software flow chart.

Field Scanning Hand Scanner
Registration Indexing
Faro Scanner DP Scanner
FLS files Autodesk DP files
Recap

CAD Modeling Model viewer

AutoCAD Plant 3D Navisworks
Kubit Point Sense

Drawings Model

Plan & El. Ortho’s Visualization
Details Coordination
Isometrics Communication
Bill of Materials Collisions/RFlI’s
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Advantages to scanning

= “Detalled” Design
= Design something that can be installed, minimizing rework.

= Collision free within an existing environment.
= Fabricate more, to a higher level of accuracy

= Shift field labor hours to the shop, reduced install time.
= More productive and safer environment.
* Reduced design time

= Design more accurately and faster.
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Project Screenshot
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t Screenshot

Projec
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Challenges

= Working In live plant environment
= Low energy hot work permits.
= Limited access to some areas.
= Other contractors/personnel working in the same area.
= Scaffolding and other obstructions
= Blocks views of what needs to be scanned.
= Vertical scan jobs & large area scans
= Columns and vertical vessels, Tank farms.
= Software/hardware limitations
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Project Screenshot

BELOW THIS PLYWOOD
IS GRAVEL. WE WOULD

WIWE COULD LOCATE AN |
#|ADDITIONAL SUPPORT TO {8
THE TOP OF THE CURB. |t

e ﬁazo)q'cr'e .

B Yi o= Ve
B TAECENEIRE R B
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Overcoming challenges

= Get In early

= Prior to scaffolds and other contractors.

= Project managers are becoming more aware of scanning needs.
= Utilize service providers, F3 & Assoclates

= For large scan jobs.
= Software/hardware

= The software Is making leaps and bound each year.

= Stay current with the latest versions of software.

= Spend the money on the right computer.
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Project Screenshot

o=
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Project Screenshot
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Summary

= Hardware/Software

= Faro Focus 3D, Dot Product hand held scanner.

= Faro Scene, Autodesk Recap.

= 2015 Autodesk Plant Design Suite Premium.

= Kubit PointSense Plant.

= Alienware laptops, I7 processor, 16 GB of ram, SSD hard drives.
= Shop fab more, spend less time in the field

= Minimize rework, this is the main cost saving for us.

= Scanning Is starting to affect our estimates.
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Summary

= Use service providers when required

= F3 has more capabilities & more tools to chose from.
= Know when to call in the experts.
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ng and Structural Extraction Proces
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From Basic to Intelligent : Overview

* Find generic shapes in point cloud data
= Cylinder
= Torus
= Cone
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From Basic to Intelligent : Overview

= Match generic shapes with catalog-specific piping

components
= Cylinder = Pipe

= Torus
= Cone

m AUTODESK UNIVERSITY 2014
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From Basic to Intelligent

= Verify connections and
govern engineering
limitations

= Match flange ratings,
schedules, specs, etc.

= Eliminate options that
can't physically occur in
the real world
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https://www.youtube.com/watch?v=PigLAQSQPPs&list=PL7CF9DF4CDB7859F2

Semi-Automated Method for Pattern Recognition

* Focus on a specific pipe
run or tie In ,

= Verify results in real-time |
with previews directly on |
the point cloud data

= No unintentional objects
get modeled
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Moving Real World Data to Design World Constraints

Design Software I1s made for
Greenfield situations, not
Brownfield.

Such programs typically expect:
= Connected objects
= Coaxial / coplanar axis
= Perfect angles
= Standard objects

L Global Optimization Is needed
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Moving Real World Data to Design World Constraints
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Intelligent Design Objects and Deliverables
N

= Automatically create
Intelligent Plant3D objects

= Generate isometrics, bill e
of materials,

orthographics, etc.

s

[ ] [ ] ~2'-11 L '\
= Additional exports of SR N L
B +4-4 7/16°
Intelligent centerlines oo | 8 ' R %
OPEN END :;;:2”9/71/;9 o o~ S R

avallable for other design ks
tools
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Structural Recognition and Placement

= Challenges {
= Structural profiles are typically i\ ;

Incomplete in cloud data

= Many different beam types look exactly * =
the same from a specific vantage point

= Solutions
= Automatic detection of correct patterns -

= Multiple filter options like beam-type,
data cleaning, etc.

= Real-time preview of structural results
directly on the data
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Creating Structural Grids and Exporting to Design

AR
¥

= Multiple options for post-
editing (I.e. stretch, rotate,
change profile, etc.)

* Find grids for vertical,
horizontal, and diagonal
beams

= Get results to structural
design package to create
final deliverables
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User Experience:
Reducing Turnaround Time
with Reality Computing
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Background & Bio:

Eric Kirsch, Piping Design Supervisor
= Jacobs Engineering (Costa Mesa, CA)

= Previous: Piping Design Supervisor,
= Marmac Field Services (24 years)

= AutoCAD (25 years)
= Navisworks
= CADWorx, Plant 3D
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Laser Scanning Experience:

= 2008: Exposed to laser scanning

= 3" party firm scanned and created 3D models
= Competition began offering scan services directly
= Limited modeling and tie-ins rather than full model

= 2010: Investigated software solutions
= Began using AutoCAD 2010 with kubit PointSense Plant
= Creating as-built models, tie-ins, structural to CADWorx

= 2012: Company purchased scanner
= Completely independent workflow
= Reduced overhead costs
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Workflow Changes

= Bottlenecks

= Older AutoCAD versions; limited point cloud capabilities
= Limited PointSense knowledge/users
= Limited Storage space; multiple scan formats

= Recent Upgrades

= AutoCAD 2015 (Plant 3D) ease of use for new scan users
= |Improved visual quality and management of data
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ISLAND CHAFFEE BOOSTER
PUMPS

Demonstrate the work flow for locating existing tie-ins for the
replacement of suction and discharge piping
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Scope

= More water volume required from existing tank

= Replace existing suction & discharge piping to/from
existing pumps

= Install new 30" nozzle on existing tank
= Pre-fabricate design in shop

= |nstall within 24 hour shut-Iin time
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Action Plan (capture)

= Scan Area
= Faro Focus 3D

22 scans, 2 man
crew, one day

= Survey crew to
attach real world
coordinates, one
day
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Original 22 Scans
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Action Plan (prepare)

* Register scan data (Faro
Scene)

= |ndex Faro files to

AutoCAD 2013 (PCG
format)

= Import Faro files to kubit™
VirtuSurv

!}/’( AUTODESK UNIVERSITY 2014
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Action Plan (create)

» Begin identifying tie-In
points and interferences
= Using PointSense Plant |
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Modeling Tie-Iins and Interferences
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New 30” Nozzle

~ New 30"

Nozzle Nozzle

/|
i
|
!
|
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New 30” Suction Piping

New 30’
Suction
Piping
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New 30” Suction Piping

New 30” Suction
Tie-In
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Mock Up
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Mock Up
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Mock Up
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As-Buillt
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As-Buillt
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As-Buillt
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As-Buillt
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Deliverables
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Construction/Success

-
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Construction/Success
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Construction/Success
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Challenges

* Unexpected revisions /add-ons
* |ntegrating multiple new scans

= Tight scheduling requirements
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Project Summary

= Completion 10 hours ahead of schedule
= The project has eliminated pump cavitation

= Approx. $500,000 saved in just production

/\ AUTODESK.



acting tie-in points and
orming clash detection
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Why Tie In Points?

= Point clouds are dense
enough to provide the
mayjority of background
Information

= Why model anything you
don’t have to?

= Just need a single
connection point to attach
new/existing design
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Clash Detection

= Detect Issues between
existing conditions and
proposed design A j———
= Easy Navisworks workflow Tira=t -

= |nsert modeling and RCP file
from ReCap

= Use Clash Detective tool with or
without tolerance

= View all clashes and generate >

reports
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User Experience:
Equipment Analysis
(Tank Volume and Deformation)

{\ AUTODESK.



Aaron Hunt, Technical Manager

Peint

Laser Scanning

= Laser Scanning and BIM service provider

= Toledo Ohio
= 20+ years AutoCAD experience

= Began using AutoCAD point clouds in 2012
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Then and Now

AutoCAD 2012
PCG up-close

AutoCAD 2015
RCS up-close
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TANK DOCUMENTATION

Evaluating tank volumes
and deformation in AutoCAD

-
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Lates_Plant_Vids/TieIn2.wmv

User Experience:
Equipment analysis
(Tank Volume and Deformation)
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Action Plan

= Collected Scan data

= Registered data (Cyclone)
» |solated tank interior (3 scans)

= |Imported PTS scan to Autodesk
ReCap

= Converted to RCS format for AutoCAD
= |nsert point cloud in AutoCAD Civil 3D

Jeica

Geosystems

AUTOCAD
CIVIL 3D

= Perform tank analysis

‘Kub'
= Using PointSense Plant "
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rmation and volumetric
VSIS
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Analysis

* |Input Options . .
= Distance threshold iy
= Grid size
= Sampling method (i.e. low point, high < IS

point, average, etc.)
= Output Options
= Surface deviation & deformation

= Raw data to bring into Excel or other
reporting software

= 2D & 3D results created in drawing
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Typical Analysis Applications for Plant

= Planar Analysis %j%‘ _

= Ground analysis *

= Volumes of containment
areas around tanks

= Structural components being
plumb or straight

= Cylinder Analysis

= \olumetrics and surface
deformation of tanks

= Quantifying damage to piping
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Session Feedback

= Via the Survey Stations, email or mobile device

= AU 2014 passes given out each day!

= Best to do It right after the session =
= |nstructors see results in real-time
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QUESTIONS?
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Reality Computing @ Autodesk University 2014

= ReCap Booth #268
= ReCap, ReCap 360 and Memento demonstrations Ll
= 3D origami contest using the CultLab 3D robot scanner! \ |

= Demonstrations of the best scanning & processing technologies
= Tuesd., 6:30 — 7:30 pm: Meet the Reality Computing Hardware!
= Wed., 6:30 — 7:30 pm: Meet the Reality Computing Innovators!

= AUutoCAD booth #284

= ReCap and AutoCAD, the Rockstars of Reality Computing!
= 3D RV booth #300

= |Learn more about the 3DRYV tour Ve
= Register to REAL 2015, the 15t Reality Computing Conferenciiiis ™ |

REAL 2015

W AUTODESK UNIVERSITY 2014 \PTURE » COMPL ",\AUTODESK@
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REAL|[2015

CAPTURE > COMPUIE > CREATE

{\ AUTODESK.


https://www.youtube.com/watch?v=WdZexBuQ6bk&list=PLQOxJKbIe-77aWNqvzuoDcgja4v5tu2y1

Reality Computing @ Autodesk University 2014 @

- Classes - Activities Room 1
As-built to BIM: Detailed Reality Computing for Revit - RC6768 South Seas E 8:00 am
Getting the Most out of ReCap - RC 7897L Mandalay Bay L 1:15 pm
Social involvement in urban planning with laser scanning - RC6799 South Seas | 1:30 pm
Reality Computing: Data from things, things from data, and what goes on in between - RC7376 South Seas J
Autodesk ReCap Customer Council (per invitation only) Islander F 4:00 pm
Case Studies: Managing 19th Century Architecture with 21st Century Technology - RC5992 South Seas | 5:00 pm
How is Reality Capture impacting BIM - RC6451 South Seas J 8:00 am
Reality Capture = Dramatic ROI! - RC4974 South Seas J 10:00 am
Tips & Tricks to Improve Reality Capture - RC6115 South Seas | 1:00 pm
UAV Demonstration downtown Las Vegas with Skycatch Off-site 2:30 pm
From 3D Scanning to 3D Printing for Integrated Reality Projects - RC6820 South Seas J 3:00 pm
Mastering the Reality with Reality Masters - RC5501 South Seas J 4:30 pm
Extreme Reality Computing from a Hexacopter - RC6731 Mandalay Bay D 8:00 am
Laser Scanning - Registration process: Recap Pro vs. Leica Cyclone - RC7342 South Seas H 10:00 am
Memento Customer Council (per invitation only) Islander E 11:30 am
Getting the Most out of ReCap - RC 5336L - Repeat Mandalay Bay A 1:00 pm
Shirts vs Skins: The Ultimate Reality Capture vs Virtual Model Showdown Panel - RC5635 South Seas C 3:00 pm
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Project Scope

= Document tank surface dimensions
= Contour tank Floor

= Perform varying volume calculations per elevation
= Measure wall contours and deformation
* One field day to collect data

Aaron Hunt
TruePoint Scanning
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Tank Section
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Tank Floor Welds and Pipes
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DIRECTION

TANK UNWRAFFED
FOR WaALL ANALYSIS
SEE SHEET 3
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Cylinder Wall on Flat Plane
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tlon Data |n Exce

B5.01° 678 65.74 71.65° 73.56° 75.47 77.38°

34.5 . 37.5 38.5 335 405
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Volume Output

m AUTODESK UNIVERSITY 2014

angle

arc length/height
0.4826
1.483
2.483
3.483
4. 483
5.483
6.483
7.483
8.483
9.483
10.48
11.48
12.48
13.48
14.48
15.48
16.48
17.48
18.48
19.48
20.48
21.48
22.48
23.48
24.48
25.48
26.48
27.48
28.48
29.48
30.48

182.5 circumference

187.9945244
187.9945244
188.1211543
188.2477693
183.6029531
188.2548963
188.2765044
188.3247965
188.3459383
183.3614845
183.3674895
183.3653974
183.3665133
183.3671482
183.3640907
183.3632448
183.3633671
183.3812287
183.3853563
183.33837901
183.3832871
183.3824507
183.3725123
183.3659997
183.3723187
183.33896095
183.3832965
183.3360936
183.3866352
183.3897182
183.3810805

slice volume
1405.806936
2790 48878
2815.887838
2816.619664
2819.135124
2819.631174
2820.749053
2821.784345
2B22.373308
2B22.7539364
2822 864269
2822 881492
2822932267
2822915177
2B22.872164
2822 870949
2823152729
2823.500641
2B23.550977
2823523501
2B23.503886
2823.339672
2823.090208
2B23.072384
2823.408594
2823.667946
282362881
2823593234
2823.642197
2823.544293
2B23.231983
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n Contours

LATIONS

L
v

3213 FT
4241 FT
5261 FT
94.36 FT

680 FT

129.01 FT

- 188.38 FT CIRCUMFERENCE
INTERIOR WALL SURFACE
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Wall Profile
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Project Summary

= Quick data collection

= Highly accurate volume calculation

* Provide completely new deliverables to client
= Fabrication and Design savings

'/' AUTODESK UNIVERSITY 2014 "\ AUTODESK.



