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This class will examine the latest uses of reality capture 

data for plant design within the Autodesk 2016 suite of 

products as well as recommend workflows for making 

efficient use of capture hardware and software in order to 

achieve typically needed plant design deliverables.  

Class summary 
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In this class you will: 

 Learn how to adopt point-cloud workflows within the 2016 Plant Design 

Suite software 

 Gain insight from user experiences regarding what to expect with 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  

 

Key learning objectives 
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Reality Computing: Capture, Compute, Create 

#AU2015 

 Capturing real-world object in 

order to view them in a digital 

 Computing and converting 

those objects into a useful form 

 Creating new physical objects, 

models, and drawings 
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Laser scanner FARO Focus X330 

FARO Freestyle 3D X Handheld Laser Scanner 

“Collecting existing field conditions via surveying devices” 

 Terrestrial scanners 

 Hand-held scanners 

 Total Station 

 Digital Camera 

 

CAPTURE for Plant 

Total Station Digital Camera 



COMPUTE for Plant 

Pre processing: 

 Registration 

 Determining relationship 

between scan positions to 

create a scan coordinate 

system 

 Transformation 

 Convert scan coordinate 

system to overall 

coordinate system 

 Cleaning/filtering noise 

“Processing captured data into a useful form” 



COMPUTE for Plant 

Post-Processing 

 Creating a point cloud in 

Recap for use in:  

 AutoCAD & Verticals 

 Revit 

 Navisworks 

 Inventor 

 Attaching point cloud 

into drawing or project 

“Processing captured data into a useful form” 



 Accurate 2D Drawings 

 Intelligent 3D Models 

 Isometrics 

 Fabrication Drawings 

 Site Plans 

 Lifting Plans 

CREATE for Plant 
“Creating deliverables for internal and external customers” 

 

  



From Field to CAD 
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Field to AutoCAD 2016 

Register in manufacturer’s 

software or ReCap Ultimate 

Attach RCP in AutoCAD 

or Revit 

 

Scan in field 

2 

1 

4 

3 

5 

All positions 

connected in 

organized coordinate 

system 

Import to Autodesk ReCap 
(RCS per scan position, RCP project 

file) 





What’s New in 3D Data 

Capture 
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2015: 

 Turn scans on/off 

 Larger point clouds at higher density 

 Higher point max (25 million) 

 Clipping or isolating scans improves view quality 

2016: 

 Recap 360 Ultimate - Auto Registration 

 Additional reporting tools 

 Clipping no longer slows down point cloud 

 Smart Snapping to find edges and centers 

 Masked data is visible to developers 

 

 

What’s New in Software 



 Handheld scanners being used for 

more for creating as-builts 

 Access to confined spaces 

 Improved 3D point accuracy: ≤ 1mm 

 Affordable alternative 

 Traditional scanners  
 Job specific – range based 

 Entry level pricing on new models 
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What’s New in Hardware 



FARO Freestyle Case Study 

Boiler Room 

Courtesy of Jacobs 

(Pennsylvania) 

#AU2015 



 BOILER ROOM 

 37’L x 28W’ x 11’H (Approx.) 

 915 SQF (Approx.) 

Scope of Area 
“FARO Freestyle Boiler Room Case Study by Jacobs” 

 

 



 Total Scanning Time: 2 hours 

 11 Scans, Average 1300 FPS 

 Total Data: 24.7 GB 

Scanning in the Field 
“FARO Freestyle Boiler Room Case Study by Jacobs” 

 

 



 11 Scans Total: 9HRS 

 Steps: 
 Copy scans from tablet to desktop 

computer 

 Open scans and process, Total 6 

1/2hrs or Approximately 35min per 

scan 

 Register scans, Total 1hr 

 Final Process with ReCap, Total 1 hr 

 Link into Revit 

Processing Scans 
“FARO Freestyle Boiler Room Case Study by Jacobs” 

 

 



 11 Fully processed Scans: Total 

Data = 1.05GB 

 1 Registered Point Cloud linked 

into Revit 

Completed Scans 
“FARO Freestyle Boiler Room Case Study by Jacobs” 

 

 



Additional Views 
“FARO Freestyle Boiler Room Case Study by Jacobs” 

 

 



     Handheld Terrestrial 

 

Scan Time 

Registration Time 

Price of Scanner 

Accuracy 

 

Comparison of Results 
“Handheld Scanning vs Terrestrial Scanning” 

 

    



Extracting Value From Point 

Clouds 
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 As-built Modeling 

 To create as-built 

documentation 

 

 

 

 

Purpose of Point Cloud based Modeling 
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 Analysis 

 To analyze real world conditions 

in comparison to design or ideal 

 

 

 

 



As-built Modeling 
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 Piping Systems 

 Structural Components 

 Equipment 

 Power Components 

 Tanks 

Asset Management 
“What assets do we have in the facility?” 

 

 



 Additional Structure 

 Piping Systems 

Fabrication 
“We modelled existing and now we create new design.” 

 

 



 Running clash detection between 

fabricated component and as-built 

 Identify clashes with existing 

equipment 

 Early identification of logistical 

challenges 

Clash Detection 
“We designed it, now will it fit?” 

 



Analysis 

#AU2015 



Clash Detection 
“Does the equipment, surface, or component meet the standard?” 

 

 



 Cylindrical Analysis 

Quality Control & Verification 
“Does the equipment, surface, or component meet the standard?” 

 

  Planar Analysis 



As-Built Piping & Tie-Ins 
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 Find generic shapes in point cloud data 

 Cylinder 

 Torus 

 Cone 

From Basic to Intelligent 
“Matching Generic Shapes With Intelligent Parts” 

 

 



 Match generic shapes with catalog-specific piping 

components 

 Cylinder = Pipe 

 Torus = Elbow 

 Cone = Reducer 

From Basic to Intelligent 
“Matching Generic Shapes With Intelligent Parts” 

 

 



 Verify connections and 

govern engineering 

limitations 

 Match flange ratings, 

schedules, specs, etc. 

 Eliminate options that 

can’t physically occur in 

the real world 

From Basic to Intelligent 
“Matching Generic Shapes With Intelligent Parts” 

 

 



Semi-Automated pattern 

recognition of plant objects 

Intelligent fittings from specs and 

catalogs 

Additional methods to insert 

fittings, including 3+ points 

around a circle 

Now utilizing saved cylinders in 

the background to greatly 

increase detection speed 

Semi-Automatic Pattern Recognition 
“Verifying results as you go” 

 

 



Global Optimization is needed 

Applying Constraints for Design Software 
“Converting real world geometry to design” 

 

 
Fixes lines automatically 

Either align fittings to data or 

force fittings to comply with 

design constraints 

Allows user to perform initial 

modeling faster with less focus on 

accuracy 



Applying Constraints for Design Software 
“Converting real world geometry to design” 

 

 





Extracting Tie-Ins 
“Why model everything when you don’t need it?” 

 

 
Multiple insertion options, 

including Back of Face, Front of 

Face, etc. 

Intelligent modeling with true roll, 

tilt, and coordinate information 

Use to continue new design from 





Exporting and Getting Deliverables 
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 Create objects directly for major 

Autodesk packages 
 Plant 3D 

 Revit MEP 

 Alternate exports for other 

packages and uses 
 Centerlines 

 Databases 

 3D Solids 

Intelligent Objects and Deliverables 
“Creating necessary results for production” 

 

 



 Automatically create intelligent 

Plant3D objects 

 Generate isometrics, bill of 

materials, orthographics, etc. 

 Additional exports of intelligent 

centerlines available for other 

design tools 

Intelligent Objects and Deliverables 
“Creating necessary results for production” 

 

 





Point Clouds & Structural Design 
An Autodesk Trainer Perspective 



Introduction 

 Irene Radcliffe, Technical Consultant 

 Certified trainer for Plant Design Suite 

 25 years in the Oil & Gas business.  

 Joined Cansel Survey in 2013 as an oil & gas 

industry consultant.  Being surrounded by 

Cansel’s very strong scanning/survey team, 

quickly realized the benefits that an integrated 

point cloud workflow would bring to my Plant & 

Structural clients. 

 Began developing workflows for plant/structural 

clients on field to Autodesk deliverable workflows  



 Customer Trends in structural design 

 Revit Structure 

 ProSteel/ProStructure 

 Cadworx Steel 

 Tekla 

 Customer trends using Autodesk point clouds 

 Increased customer awareness of the technology. 

 Requests for information and product demonstrations has tripled 

in the last year. 

  

Structural Design Trends 



 Customer needs and challenges 

 Clients need to have accurate site data in order to execute 

successful projects. 

 Budget restraints make it cost prohibitive to send personnel to 

site to take as-built field measurements. 

 Shrinking schedules do not allow time for site visits for design 

verification. 

 Working in congested, elevated areas makes it difficult to get 

accurate measurements, and poses safety risk. 

 

 

  

Structural Design Trends 



 Customer requests 

 Clients looking for cost effective solution, easy to use, and 

integrated with their existing software and hardware. 

 With point cloud technology being adopted quickly in field-

based engineering, clients are seeking a solution that is 

portable, and can be used to it’s full potential on a laptop or 

tablet.   

 Request for scanning now coming from many non-oil & gas 

related industries, including aquaculture, ship 

building/refitting, pharma, food, paper and residential 

 

  

Structural Design Trends 



 Why do customers need 

as-built structural 

models? 

 Asset management 

 Fabrication  

 Inspection 

 Clash detection  

 QA/QC model against as-

built data 

 

 

 

 

As-Built Structural 



 Manually 

 Time consuming and missing data makes tracing 

profiles difficult. 

 

 Using pattern recognition software 

 Helps designer in determining precise size/shape. 

 Makes assumptions for user where data is missing. 

 

 Tying shapes to intelligence 

 Solids are useful for clash detection. 

 Intelligence is needed for asset management. 

Extracting Structural  



 

Structural Profiles 
Good software, Good hardware, Good communication 



 

Structural Profiles 
Good software, Good hardware, Good communication 



 Challenge: 

 Extraction software applies perfect shapes to 

as-built data. 

 Users often need true assessment of existing 

conditions 

 

Quality Control 

 Solution: 

 Deformation Analysis 

tools 

 PointSense Plant 

 PointSense for Revit 

 Cloud Compare 

 



Point Clouds for Structural Design 
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Structural Extraction 
“Modeling and exporting structural components” 

 

 
Pattern Recognition of steel members 

AISC, CISC, DIN, etc 

Create custom profiles for extraction 

Multiple options to adjust/edit beams 

“Copied Steel” fit option 



Structural Extraction 
“Modeling and exporting structural components” 

 

 
Automatic Type Detection 

Multiple tools needed to improve 

recognition in noisy areas 

Beam-type filtering 

 “Eraser” tool to remove unwanted data 



Structural Extraction 
“Modeling and exporting structural components” 

 

 Two steps needed: 
Local Pattern Recognition 

Apply Constraints 



Structural Exports 
“Bringing Beams to Structural Design Packages with Intelligence” 

 

 Two major exports 
Advance Steel Export 

SDNF 3.0 

Revit 

ProSteel 

RISA 

Tekla 

etc 





Analysis of Results 
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As-Built Analysis 
“Comparing Real World to Pure Design” 

 

 Analyze objects for 
Clash Detection 

Plumbness, Straightness, etc. 

Analysis Types 

Model vs Point Cloud 

Cloud vs Cloud 
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3D Tank Analysis with a  

FARO Focus 3D Scanner &  

Kubit PointSense Plant 
Jon Sever 
HDLS Project Manager, Pennoni Associates, Inc. 

Twitter: @SEVER3DSCANNING 
YouTube: SEVER3DSCANNING 
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Thank you for watching! 

 

Questions? 


