Developing an Execution
Plan for Scan to BIM (sBEP)

Raghavendra Bhat | Joseph Huang

Stantec

/\ AUTODESK 4
UNIVERSITY




About the speakers

Raghavendra Bhat

= Pune BIM Leader at Stantec

= Sr. Civil Engineer

= Autodesk Certified Associate and Professional
* Integrator, Mentor & Trainer

= AU Speaker in 2013, 2016, 2017, 2019

Joseph Huang

Chicago BIM Leader at Stantec
Registered Architect (lllinois)
Experience from Buildings to Wet Infrastructure

XR Professor at Northwestern University

= AU Speaker in 2011, 2013, 2016, 2017, 2019



@ Stantec

Business Lines:

Buildings

Community Development
Environmental Services
Mining -

- Oil & Gas

Power

Transportation

Water

Waterpower & Dams

22,000 employees
Over 400 locations



Key Learning Objectives

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

= Discover requirements for a Scan-to-BIM job

" Learn how to define and set standards for level of accuracy and
level of development

® Learn how to save time in handling and modeling from large-size
point clouds

" |earn about QC workflows using Revit templates, Navisworks, and
Virtual Reality
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SCAN TO BIM — HIGH LEVEL WORKFLOW
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Taking Down Requirements - Essentials

Client Requirements Team Requirements

You Need We Need

EIR -Employer’s Information Requirements

A
Requirements f;é‘z‘;.:“
e

“Beginning with the end in mind”



Client Need - Define Purpose & help understand the
Intended use

» Site/Area of interest highlighted on a

o PDF

o Google Earth Image
o Site Photos

o Recap Comments

An As-Built Scan model
- Level of Detall Required for each area

o Highlight using different marker for AOIl based on the Level of detail
you want it to be modelled.

.- Intended use of model

o Refurbishment

o Quantity Take Off

o Develop As-Built Drawings
o Site Verification



Client Requirements & Setting Expectations

Client Team
* Workflow * Workflow
« Tools * Tools
* Deliverables *Deliverables
LOD -LOD
* QC Workflows

Communication is the Key



Effect of Poor Information

Uncoordinated Information & Geospatially Incorrect Information

Lack of clearly communicated survey information required.
Lack of good density scan.
Lack of coordinates registration cross verification.




Requirement Sheet to Surveyor — Need'’s to contain

Scanner
Scan density
RGB values registered

Scan’s Geo located to Coordinate system

Scan Formats Required

Scan Cleanups

Embed 360 Real views

SOP (Setout points)

XXX
XXX
Yes, Required.

Having all the independent scans geo located is

very essential.

ES7, RCS/RCP (2 formats required)

Any points captured far off from the Area of

Interest need to be deleted.

If there are scans of trees and plantation in the
background captured (not in Area of Interest),
would need to have them cleaned up and not

included in the final format being submitted.

Itis essential to have the 360 Real Views

embedded with the scans.

Request to obtain few setout points with X,Y, Z
information. Will be very valuable Just in case

need to orient/verify/position the model.

SCANNER REQUEST FORM e
To avoid any delay in processing this information please complate AlLL boxes.

T;Hﬂtﬂﬂr:ﬂ?mﬂ;rmhmhmmmﬂ Zl—l Zl | Z| mE !II[!

SCANNER REQUEST FORM
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Conkxct
ot YO0 | wwmomscene | XN |
Mot cation Emall Piease be awars of the oliowing Terms and CondBons:
List i e | 2 | aan | 3 | L g |-I| TN |
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Bhe Address
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‘Bie Confact Mo
(1 = 10 b 4 YFN N.Irh | MWH Operlor fas o and unintemuptsd 30cess o the agresd scanning area
SEe Access avalisbie betaesn | o000 | rnl.l 0-00 |." The MNH Cparsor 5 not responsibe 1or isoiating fiows and of supples. Wiere prachicabis 3 isolations and "0k offs” Shou De UNdermaken pror i armal.
W Cilent ) Contact be AddEcnal Accezs Hioi ailowance bas been made for standing Sme witich will be changsd af an hourly rate
, o | e =¥ ] | NIA |
E No allowance has been made for specalist equipment required 1o access sk= which wil be charped at an hourty rate
2 Authorisalion attached or fo be given at SB= - Please state: 0 be agreed == induction Regunes Is Bite Wettare avaliabie? N sllrwance Fas besn made for specialist FPE. which £ required, wil requie an addEonal chargs
2) Objective - No allowance for speciallst [Ming eguipment, which f required, will reguire an addiioral charmge

lof the HLP's/Genrator room and Transformer building. Previous scan/modelling works completed on the LLP's and TrAME MANAGEMENL SN bE BrIiSd i addtons! cost

Hire of confined space equipment shall be at cost

Additional resources for confined space entry can be provided at additional cost
Ehe Information Abmcred (Y o M)

cte g e [N R Y JT.629383.0M2901
ml.n:ﬂithnIIl mmT‘ A YN NIA
ngscemamenres [ Y | e TN | sewue [ Y YIN NIA

List of alinched dooument Mo's. or siafe defalls
All permits are o be Issued by e Client and of thelr representatve:

The MNH Operstor s not nesponsibie for Ceaning access covers and feeing shuck covers.

Any damaped caused 1o frame and sumound as a result of Hing a cover I= the responsibilty of the clent

A Survey day ks defined az a maximwum of Shrs on she.

Time on sk duration In excess of Shrz will nour an addBonal day
Asbesics Regisier Wideo Routess] - Plan Secdon
| Y | | N | ‘HN Nﬂ!\ Travel in excess of 1hr, wil b2 charged af an additional rate
f d | N | ‘HN Ner Altemative travel (irain, plane) wil be charged at cost+
T o staie — E—— Cost Esimates and Quotations are based upon a minmmam 4 scans per hour.
Inernal/ Extemal § Both Both 1 | Wi NIA | | |," - The MwH Survey Team shal ENdEavOUr o POgrAMME Site iSES I avwoid INCIEMENt weather conditons
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the SCan prior 10 viSIL It 1S advised that the ansa |5 free from offer operatives whens possibie 35 Intenupdons wil ncrease SCan bme on she.

4} Qutput Flle - Flexse state e format of the Foint Cloud fie ko be produced. This will depend on what sofware i to be used for converzion and future wuse. The Default exported point coud fle wil be Inmm
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izing Scan Work
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Setout Points — From Surveyor

A B  C D  E
SOP1 359710422 677960.702  14.358
SOP2 359701.790 677929.706  11.477
359668.450 677913.524  11.032

Scene LT

[ el
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File References
Date Saved Path

61372019 11:55:...
6117200199077,

Status Size

Opened 861 KB
1.26 MB

Reference Mame &

t Brionies™

l‘: Briones

Type
Current
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Path
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Geotag Photos
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ReCap — Mark up
Clearly identify what is
required and what Is not.
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LOD 100 ) LOD 200

LOD 300 - LOD 400 / 500

Scan to BIM - LOD Definition / Requirements




Conceptual Approximate Geometry Precise geometry Fabrication As-built

(LOD 100) (LOD 200) (LOD 300) (LOD 400) (LOD 500)

A symbol or other generic Approximate quantity, size, Specific quantity, size, shape, Spec_ific size, s_hape, Field verified size,

representation shape, location, and location, and orientation location, quantity, and shape, location,
orientation orientation with detailing, quantity, and orientation

fabrication, assembly, and
installation information

42t
Electrical <
Equipment '
Exterior Wall é
Stairs

N

Inverted T Beam




Non-Geometric Attributes

Required LOD (Accuracy)

Non-geometric Attributes

Floors Approximate geometry ( >2”, Shape Size and Location ) Material
Roof Approximate geometry ( >2”, Shape Size and Location ) Material
Structural Framing Approximate geometry ( Shape Size and Location ) Material

Mechanical Equipment's

Approximate geometry ( Shape Size and Location )

Manufacture / Capacity

Electrical Equipment's

Approximate geometry ( Shape Size and Location )

Manufacture / Capacity

Pipes Approximate geometry ( Shape Size and Location ) Material
Pipe Accessories Approximate geometry ( Shape Size and Location ) Material
Pipe Fittings Approximate geometry ( Shape Size and Location ) Material

Walls (Masonry/Concrete)

Approximate geometry ( Shape Size and Location )

Fire rating / Material

Doors & Windows

Approximate geometry ( Shape Size and Location )

Type / Material / Swing Directions

Openings

Approximate geometry ( Shape Size and Location )

Type




Level of Accuracy (LOA)

Level Of Accuracy

| USIBD U.S. Institute of Upper Range (Imperial) 2" 5/8" /4" 1/16"
S 4 BUILDING DOCUMENTATION 5/8" 1/4" 1/16" 0

| ——

- 5cm 15mm 5mm Imm
Imm 0

Precision and Correctness
i 5cm 15mm 5mm

° P * LOA10 LOA20 LOA30 LOA40 LOASO
A Level of Accuracy (LOA) is a scale developed
by USIBD for setting the accuracy of data
B B C D gathering and for elements modeled based
Comectness: Good  Comectness: Bad. Comectness Bad comecmess oo O11 Of gathered data. For example, a laser
Accuracy:  Medium Accuracy: Bad Accuracy: Bad Accuracy: Good scan COUId be done tO meet LO A 20 and the
o elements modeled off of it could meet LOA
® Mean of the Individual Values 30

® |ndividual Values



Concealed Conditions & Best Fit Orthogonal vs. Real World

Steel Member of Water Tight Connection

Unknown Size
e i gy f SRS \Fuim o
vy S G 1‘ el
% : Modeled Pipe Does Not Match Point Cloud
A e :
% & ! 3 (Ortho)

Point Cloud Modeled Pipe Matches Point Cloud
(Real World)
Uneven Point Cloud
Surface of Fire Proofing
Best Fit Model of
Surface of Fire Proofing

BrokenConnection



Document before and after modeling

FW: Buffalo pound

Bhat, Raghavendra
To .

Cic
Retention Policy Full Mailbox - Never Delete (Mewver) Expires MNewver
S L B Bl — - . B < s bl — - = B - e B il (A L et B - . T o a8 - ——
—_——. SR = e _J . - ___ R i = ke L T . L] . - - - -

Also, because we have the model partially developed based on as-builts and partially by scans we have added a comment on every element to differentiate them.

Model developed based on Scans
Model developed based on As-Builts

el aas W @ - — - — EE -l e = R I
. —— -

-~ S | — - - - il - & ol — i

Thank you!

Raghavendra Bhat
BIM Leader



Oxidi Ditch

Level of Effort — What to include
and what not to

Bistance 3D View



Determine - Level of Effort (LOE)

Categories Excluded

Discipline wise break down
Categories Included

Area 1

Structural Str. Foundation Str. Steel

Process Mech.

Mechanical Equipment’s Accessories Fittings Spec. Equipment

Area 2

Electrical

Electrical E

Cable Trays Conduits Lighting Devices Lighting Fixtures

Area 3
Architectural Windows Furniture

Air Terminals

Area 4

I I I I e



Level of Effort Estimate

Budget
Process Civil /Structural
Model Setup . .
e Existing building and tanks .- .
e Existing storm tanks - -
e Existing chemical dosing plant .- .
e Existing pumping station (including internal elements) - -
e Existing inlet and flow control area - :
e Existing PST's (4 Nos) - B
e Existing tertiary plant ' '
e Tertiary pump station B3 4.
e Tertiary pump station inlet channel .
e Terrain (excluding below ground services) -
Model Coordination . .
Total - £

Steel Elements — steel columns, framing and bracing members (in AOI) — LOD200

Concrete Elements — Concrete walls, Floors, Framings, Corbel, Bund Walls (in AOI) — LOD200
Pipes & Fittings — pipework, pipe fittings, accessories, major supports (in AOl) - LOD200-250
Pipes with Dia 150 and larger. (If needed in AOI will need to discuss and make provision)
Cable Trays — outline of cable tray (in AOI) - LOD150/200

Electrical Elements — PVC pipes, switches, lights, devices (in AOI) - LOD150/200

Temporary elements will not be added

Pipes in AQI will be added based on point cloud data. Default pipes and fittings will be used for modeling.
Pipe material will not specified in model.

Pipe dia will be considered based on scans. Pipe insulation/cover will not be considered.

Default cable trays will be added, we may not have exact shape of cable trays in model.

Steel connections (bolts, gusset plate) will not added.

Sizes for steel columns, beams and bracings will be assumed to match with scans.

Concrete curbs along roads will not be included.

Below ground utilities will not be picked up.




ldentifying Risks

Verify if the coordinates are appropriate

Verify if RGB values have been registered.

Verify if the panoramic spears appear in Recap.

Verify if As-builts are available.

Verify the total size of scans & format in which it will be available.

Verify the output format and the tools that will be used, agree on the workflow.
Verify the Common Data Environment (CDE).

Verify project schedule.

Verify the Priority Areas.

Estimation based on As-built scan PDF.



ldentifying Tools

AUTODESK AECOsim
REVlT Building Designer

IMAGINTT R AUTODESK REVIT
O EbciWise

Leica CloudWorx for
AUTODESK REVIT




Standardized Workflows — For Easy Implementation

Reality Capture

Equipment to Capture Data

Point Cloud
FLS
.E57
supporting
Registration
Laser Scanner
Photogrammetry
Lﬂ%? RAW images
Drone

Reality Computing

Software & Steps to Process Data

AR

Registration

.RCS
Indexing for Import to Revit .RCP

Measuring Features

FPublish to Web for Clients

k CAF

4\ Acute 3D (ContextCapture)
AT PixdD Y

Process/Stitch the Images to Cloud

3D Model Converting

Convert to 3D Editable Models

@ Edgewise (requires FLS or .EST7)

T R e
el

-Tm InfraWorks 360
(Point Cloud Terrain & Modeling)

Convert to HD 3D Mesh Models

R ReCap Photo (ReMake/Memento)

Design Production

Integrate with BIM Platforms

Revit (As-Built Model)
iExpﬂrI: as i-Model / idgn
W AECOSsim / MicroStation

J Navisworks (Clash Review)

‘ InfraWorks (Site Model)

Visualization Purpose

Images & Videos
AR/NR Publishing (.FBX + Unity/Unreal)
3D Printing (.STL + MeshMixer)

CNC Support (.OBJ + Fusion 360)



Standardized Workflows — For Easy Implementation

I — — W — N — N —
-

I! ) Index in
| FLS/EST ! RECAP
1 - _ (Viewer)

Navisworks Manage Navisworks
(NWF) Manage/Freedom (NWD)

Export to I-model/idgn

OPM/AECOsim




Customized Workflows — For Each Project

Scan to BIM

Internal Kick Processing
off /Short scans in
debriefing Edgewise

Develop Fix comments
model in (from Self check
Revit Reviewer)

Edgewise
cleanup’s

Create Plans
and sections

Verify self QC
Checklist

Assumption list

Check/Review the
model

Create custom Schedule Document issues in
Filters Attributes Power point template

NWF Create Viewpoints
(Revit model + Point cloud) (Highlighting issues)

Verify

Navisworks Viewpoints

Update NWF

Package
model

Open in AECOsim & Assign

Parts and Families Assign Parts Export to
and Families DWG

Issue DGN

Issue RVT




Automation to Copy Large Sets of Data

..... BN C\WINDOWS\system32\cmd.exe — O X

File Edit Format View Help
@echo oft

SET Source="‘\\5ource folder path”

SET Destination="C:%\Local folder path” 100% New File

Mew Dir .
New File 5 AutodeskReCap.log

Mew File 785387 Walnutcreek re

IF NOT EXIST %Destination¥ md ¥Destination¥ 5 \\inpun1d15006\Point Cloud Dataainutc

New File 1734 Walnutcreek rework.rcp.bkl
New File 164144 Walnutcreek rework.rcp.bk2

PEI|:IDEE||:'_':|-" wSourcex XDestinationi ,I'rE| 100% New File 774223 Walnu : k.rcp.b

New Dir 8 \Winpunld15686%\Point Cloud Data‘\Walnutc : \ReCap\Recap\Walnutc

F:l .||:||.|...| 5 E t\Temporary Cache Files\

MNew Dir 112 \\inpunidi5@ées\Point Cloud . <\ReCap\Walnut creek Supporth
New File 188.1 m walnut creek r ~ation_1-8.rcs
New File 193 .+ walnut cree ration _1-1.rc
New File walnut c ration 1-16.
New File 7 walnut c . ration 1-1886.
New File 36.9 walnut creek stration_1-181.

New File 45. walnut cr ration 1-182.
Mew File 46.9 walnut « ~ation 1-183.

b T T T T o T 1 |

™M ™ M ™ A

[ T T T, |




Model Setup (Guideline)

* Always use the point cloud scan coordinates to setup the shared coordinates in

Revit — in that way it will help align your model to it when exported to world
coordinate.

* Have an independent Revit model with scans loaded into it. Beneficial when there

are more than one discipline working on independent As-built Revit models.

Reference the DWG with New Keeping the view In Revit, now

local origin in to Revit & match set to true north reference the

the New local point from DWG Acquire the | scans at Shared
to Project internal coordinates coordinates

Reference the scan

in to AutoCAD and
define a Local origin




Document the Discrepancies / Assumptions

o S

I
L
\
L}
F
¥

e e e e e ————————————————— T —————

Reviewer observation

Make corner of walls with 90 degree.

Update model as per comments.

"Perfect 90 degree a

ngles do not exist”

Reviewer observation

Snap from updated model

Remove this gap, attach bottom of the wall to top of slab.

Reviewer observation

BT
i 3 # ‘“‘, # o
. fasts i .

Add this chamber, you can assume depth.

Location of chambers traced from scans. We are not sure what will be the
depth of these chambers, hence depth is assumed.




Progressive Review using BIM 360

184030960_EBMUD_Orinda.nwd Vé

&
Fioy
El
®

Sheets & Views

JbD |G 1T

510.40-M-000.0.nwc

» [ Saved Views

@.—.,?l‘E‘J,!_J".'SEﬁ'}-?rEBh‘IU-- nwd A 124030060 EBMU..wd A Showall X
P~




Quality Control (QC)

Checklist for Scan to BIM team — Structural and Architectural

Verify if, correct levels/Grids established & appropriaftely named in model?

Verify if, all wall cormers are aligned at 90 degree (typically)

Verify if, All infernal dimensions have a round off values? (should be in multiples of 25mm, avoid decimals)
Verify if, walls are positioned parallel €

Verify If, appropriate material are assigned to elements? (Need to use OTB texturas, if using new fextures
need o make sure you inform everyone in the project, esp. who are working with the models )

Is there are any in-place elements added in model, verify to have comrrect category and material
assigned fo these?

Verify if all as-built elements modelled are in existing phase?¢ (use default phasing do not create new
phases unless instfructed)

Verify if, all elements are placed in right categorye (specifically for mechanical, elecirical Equipment's,
specialty equipment’s)

Is there view created in project browser for Navisworks export/Glue exporte If Yes then venfy below points
Turn off all annotation categories from visibility settings.

Turn off all analytical categories from visibility seffings.

Turn off all imported categories it not required.

Turn off unwanted Revit links if nof required to export

Switch off building pads, Mass, project base point, survey point and line category from wvisibility
graphics.

Sef correct phase and phase filter for views from property pallet.

Set correct detail level (Fine view] and part visibility (if used divide parts fo show construction joint or
precast wall panels)

| ock view orientation and furn off section box, uncheck crop/crop box option from property pallet if
not required.

ls required view exported by Shared coordinatess

If view exported in any format, open it and check everything looks ok then publish to glue

Link all Revit or CAD files from same common data environment

Checklist for Scan to BIM team — Process mechanical/HVAC

Are all Grids/Levels copied (copy monitored) from origin model?

Is origin model is attached for reference as shared coordinatese (Link reference models from common
data environment)

Are dll elements are covered based on SOW+

Are dll elements modelled with correct LOD®

Are all pipe fittings and accessories hosted with pipes and connected with pipe systems?

Are all equipment families added in right category? (like pumps, mechanical equipment, electrical
equipment, specialty equipment efc..)

Are all pipes/cable trays parallel o the structural walls/elements?

Is there pipe penetrations provided in structural model? (will be depends on LOD requirement)
Refer above listed points for view sefup and common checks (shown in RED)

Initial Checklist at Kickoff

Has the scan data copied/replicated with correct file size on replication server & includes all supporiing
filese

Has the scan data registered RGB values?

Does the scan data include the spears?

Does the Scan have ghosting appearance where mulliple areas overlap?

Does the scans have the right world coordinates registered? Verify by referencing it info C3D¢ (vernfy with
historical data if available)

Verifty who owns the Project/model sefup?

Verify if appropriate tfemplate has been used for project/model sefup?

Verfy which version of the application is fo be used for the defined project

Verify if the coordinate shave been sef in the base template?

Verify you have reviewed the SOW document fo read through the LOD requirements.

Verify the CDE requirements.

Verify if the SOW has the final deliverables formats specified, also need to have the workflow defined in
the SOW document.

Verify if the project has Blt 3480 Glue project sef up.




Revit QC Process

T

Create Plan and Sections Use of Filters Templates
for Self Check Plots

&

Purge andcleal




Revit QC Process — Plans and Sections for Self Check

Access hatch, sump missing
please verify with scope docurmnent
and if nesded.

|
Delete grating which is shown in model
',/_hc-re and add grating platform at EL
|-

EL 1821.83

ladder start point need to show at
EL 1813.13. shift lszation of the
ladder on grid 2 |

Both slab at dfferent level. based |

I
on section thers will be guarry tiles | - !
on exising site at EL 1821.88 | T I

.-'-) 1

Henee, it will b2 ok if we show
concrets floor 31 EL 1821.71—

i
!
EL 1821.71 & !
|
| _~—Add concrete slab here

|

i \‘—I\ntc." n wall are missing. we
. might need to add notches to
! indicate stop log position. |
| also check wall thickness |

EL 1821.88
SCALE: 118" = 10"



Revit QC Process — Use of Filters

—— LOCATION OF STEEL COLUMN AND ME TAL SHEATHNING FACE NOT
MATCHING WITH SCANS. PLEASE ALIGN

ALSO PLEASE CHANGE COLUMN CATEGORY TO STEEL, INSTEAD OF
CONCRETE.

|
|




Navisworks QC Process
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EHE-G-v 2-7 @ A &0 5 B

] Room Face Il Conduit _
l© Coordinates [%. J @ L}
51 wall 'l Model Line J Pipe
'_‘ Control Pt Manual Parts F'_I
Slab/Footing [#=] Ceiling Hanger
Set up | Add Points | MEP |

APL Face Deviafion Style (Millimelers)

— 151.99580
— 124 36360
— 9% 72735
—69.09115
— 41.454390
— 1381870
—-13.81755
— 41 45375
— 69.02000
—86. 72520
—-124. 35245
—-151.99865

0.00000 —

Analyze face deviations.

Dizfance from Face

Autodesk Revit 2017.2 - Project] - Floor Plan: 1 - Mech b | Type a keyword or phrase an s 'Eﬁf ‘l Raghavendr:
Autodesk Point Layout

E, Cleanup - E~ Import [@ Add Tags El Edit AutoMap “ Slab Analysis ~¥ Export Parameters ,fg

Zoom H-d 1+2 Renumber — 0 User Guide
@ Extrusion Pts E=+ Export e L Manage |£l Edit CodeMap = 20 Cloud Analysis &= Import Parameters _

Duplicates Compare upy Find & Replace Connect Pts Settings | Return P Product Info
T Point Nesting L& DXF/DWG B Modify [ Select -t Grid Offset Report | Asymmetrical Walls License

Browse | Family Tools | Coordinate | Customize | Analyze | General | Help




M O d e I H ea I th C h eC k U p Credits: Autodesk BIM Interoperability Tools

Download and

: Batch run Export the Use the Microsoft PowerBI template,
install the — — ’ — |
‘Autodesk Model the Checker report to an to read the results form the exported
., In Revit Excel file Excel and graphically display as below.

Checker

BWTP_M Last run report

Model Health Latest Dashboard Friday, September 13, 2019

Warnings Per MB

400000 600000
O 10 1000 1000000 1000
A 19 = 181 5 6377 W 1812
Total Warnings FI|E Size in MB Total Elements Purgable Elements
|ﬁ' Elements Performance &> Views

712 60 58
In-Place Families Duplicates w/Hidden Elemen...

Worksets and Options

@ Stantec

247

CAD Imports Custom Obj Styles



http://www.biminteroperabilitytools.com/modelchecker.php
http://www.biminteroperabilitytools.com/dashboard.zip

Integrating XR

with Point Cloud
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& Fuzor 2019 Ultimate
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Viewing Point Cloud from VR
FLS or PTS > Fuzor > VR Headse

Meshes Loaded: 9
Polygons Loaded: 52 953,200
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Viewing Point Cloud from VR

RCP/RCS > Revit > Fuzor > VR Headset

& Fuzor 2019 Ultimate: Unsaved Document
Meshes Loaded: 2
Polygons Loaded: 20 150,330

Properties

Pause Fuzor

b |Type a keyword or phrase

4

Request Sync Back

233001222 - Carson Hill Mine.rvt - 3D View: {3D} Copy 1

L

Load Annotations

88 5 Y¢ 8 josephchuang - X (@) -

Fuzor Plugin

View Sync On Linkfile Manager Edit Selection

Fuzor 2019

@ 3D View

3D View: {3D} Copy 1

- i Edit Type

= (@ &8 *~ Project Browser - 233001222 - Carson Hill Mine.rvt
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Viewing Point Cloud from VR
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Viewing Point Cloud from VR

(3) LAS/LAZ > SketchUp > Symmetry > VR Headset

: thﬂ c
@ CIOUd ONtroller to telepg
o .

Create projects and share models
between team members.

\Sync

VR App Plugin

Review designs at 1:1 with your View markups and sync design
clients, your team, or individually. changes in SketchUp.

Data link



https://www.youtube.com/watch?v=6mJGMp4vLC0

© Sketchfab  explore

Point Cloud Demo:
3D Model

Viewing Point Cloud from VR & AR

(4) LAS > Sketchfab > AR & VR from Mobile Devices

BUY 3D MODELS ~  FOR BUSINESS Q. Search 3D models

Natural History Museum, London

Status Published
Privacy Public =ait
License CC Attribution
Change license
PROPERTIES 3D SETTINGS MORE ~

Sketchfab 7+
Sketchfab Inc

ok 3.6 86 Ratings

Free






Viewing Point Cloud from VR
5) RCP/RCS > Revit > Revizto > VR Headsets and Mobile Devices

- Project Edit

Share

Preferences Help

Joseph H

(—H

Revizio works with:

. - /
""
Revit Mavisworks ArchiCAD AutoCAD Ciwvil 3D =olibr Tekla SketchlUp Rhinoceros
| FOF | | 08J | RLCE
® ° -
FEX IFC BCF FDF DVVF OBJ RCFP RCS Faro



Potree: Rendering Large Point Clouds in Web Browsers
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Potree: Rendering Large Point Clouds in Web Browsers

potree.org - github - twitter £ E] Potree using Cesium to display an OpenStreetMap map below.
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Questions?

Joseph Huang

joseph.huang@stantec.com

Raghavendra Bhat

raghavendra.bhat@stantec.com

Kindly take the class survey in the app. Thank you!
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