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Welcome!

Glad you're a part of the
presentation
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Purpose

= This lecture focuses on the workflow associated
with Point Cloud data being collected and
brought into Revit and 3ds Max Design for
project interaction and to improve the accuracy
and quality for projects. In addition the time-
saving features of using digitally collected data
for integration in 3d modeling software.
Attendees will bring Point Cloud data into Revit
and 3ds Max to create a project. They will learn
the workflow and be able to describe the
process of merging and using the data.
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Objectives

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

= | earn the workflow for Digital data in design software

= (Create a project in Revit with Point Cloud data

= (Create a Project in 3ds Max with Point Cloud data

= Be able to describe the components for Point Cloud data
creation, capture and project uses
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Timeline

* 90 minute presentation
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About Me ttzee 5y

Mlchael “Zee” Zeeveld, Assoc. AlA, ACI
AEC/BIM Senior Application Specialist / Project Manager
= Training, Consulting and Implementation
= 20 years in the AEC industry and using software
= 10 years with Revit (Architecture and Architecture)

R | AUTODESK” REVIT" ARCHITECTURE 2015

= 12 years using 3ds Max

= Started in AutoCAD DOS R11 using a tablet & puck
= Five time Autodesk University Presenter

A | 7UTODESK AUTOCAD 2015

= AUGI CAD Camp Presenter — multiple events
= Autodesk Training Center Instructor ID 26475 Autodesk
= Certified Autodesk Associate and Professional Certified Instructor

= Certified Autodesk Consulting Specialist
= Certified Autodesk Fabrication Specialist
= Autodesk Certified Instructor - ACI
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HELLO!

"Zee"

L 4
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Housekeeping

= Who is in the audience?
= Are you doing Scanning currently?
= Are you using Revit?

= What version?
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Our Solar System
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Say Hello

= Meet your neighbor
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General Information

= Turn off or silence any...
= Cell phones
= Flip-phones
= Walkie-talkies
= Pagers
= Beepers
= Short-wave radios
= CB radios
= Handheld devices
= Or other electronic devices
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General Information

= No video recording
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Scan2BIM
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Welcome!

Glad you're a part of the presentation!
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se of the presentation

ntroduce the workflow from Scan data / Point Clouds to BIM
Using DotProduct, Clearedge 3D, and Revit
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Timeline

= |ntro

* Presentation
= Summary

» Q&A
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Topics/Agenda

Workflow

= DotProduct

= (Clearedge

= Revit Architecture
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Product
aredge

Vit Architecture
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Workflow

Handheld - Revit
o@ & Clearedge Point Cloud Archileciure
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Scan data, Point Cloud, Conversion?

= A point cloud is a set of data
points in some coordinate
system. Feludyi ia oot
= In a three-dimensional | .
coordinate system, these poir ' ¥
are usually defined by X, Y,
and Zcoordinates, and often ¢
intended to represent the
external surface of an object.
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Vit Architecture
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' nNoOT

= PRODUCT

Real Time = Mobile = 3D

= DotProduct

m AUTODESK UNIVERSITY 2013 "\ AUTODESK.



NnoT
= PRODUCT

Real Time = Mobile = 3D

= 2mm accuracy at close range
= 12 to 13.5 ft scanning range
@ 4mm accuracy
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' nNoOT

= PRODUCT

Real Time = Mobile = 3D

= Accuracy
| Range | Typical Accuracy (RMS) | _ Minimum Accuracy
=<1 m (3.3 ft) 0. 29 0. 4%
1m o2 m {&.6 ft) 0559 0.2%
2mto 3.3 m{11 ft.) 089 1.2%
=3.323m{11 ft.) MOt specified Not specified
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= PRODUCT

Real Time = Mobile = 3D

] Info DPI-7 Product Specifications - General

Imager type Compact, near infrared structured light and rgb 3D imaging
system

User Interface Android 4 4/Android 4 2 operating system

Data Storage Onboard 14 GB or 32 GB flash drive

Data Transfer USB 2.0/3.0, microlUSB connector

Mass < 1kg (2.2 Ibs.)

Dimensions 20cmMmX2Acm X & cm (8 in X 2.5In. x 2.4 1n.)

Temperature Tested operating range: 15 °C to 32 °C (60°F to 85°F)

Lighting Mot operational in direct sunlight

Hurmidity MNon-condensing
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= PRODUCT

Real Time = Mobile = 3D

= Real-time color coding of data quality
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' nNoOT

= PRODUCT

Real Time = Mobile = 3D

= Real-time color coding of data quality

(1) Real time color codirg
of data quality.

(2) Register point clouds
on the fiyl
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" NnoT
= PRODUCT

Real Time = Mobile = 3D
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" NoOT
= PRODUCT

Real Time = Mobile = 3D
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nNoOT

= PRODUCT

Real Time = Mobile = 3D

= Register Point Clouds on the fl
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e NnoT
= PRODUCT

Real Time = Mobile = 3D
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e NnoT
= PRODUCT

Real Time = Mobile = 3D
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= PRODUCT

Real Time = Mobile = 3D
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= PRODUCT

Real Time = Mobile = 3D

& 1100
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e NnoT
= PRODUCT

Real Time = Mobile = 3D

= Extension Pole
= Extends up to 15 feet
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APPS WIDGETS
L] »
—
-+
Calculator Calendar

9 O

"™ noT
= PRODUCT

Real Time = Mobile = 3D

-
¢

Downloads Drive

Google Sentings

Fhi. 30




"™ noT
= PRODUCT

Real Time = Mobile = 3D

HEE

- A B E O
. B = IMAGE APPEMND EDIT TARGETS oPT EXPORT INFO SESSION
|
Loaded Calibration:
/1207100055_0131023.cal

Load Other Calibration

Sensor Serial;

1.7a Mo sensor
connected.

Version:

Open Source

Show End User
Licenses

Lic. Agreement

DOT % ® 2013 DotProduct LLC.
All Rights Reserved.

PRODUCT

F/S
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= PRODUCT

Real Time = Mobile = 3D
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"™ noT
= PRODUCT

Real Time = Mobile = 3D

EXFORT CEEENOM

Start

Scene Fitness

am Wanmup
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= PRODUCT

Real Time = Mobile = 3D

Finish

Scene Fitness

Cam Warmup
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= PRODUCT

Real Time = Mobile = 3D

Fimish

reneE Filiness

Cam Wanmup
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= PRODUCT

Real Time = Mobile = 3D

F:Y

Cam Wanmup

lost trackinaog.
please go back.
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= noT
= PRODUCT

Real Time = Mobile = 3D

EXFORT

Take Me Hame

Poimt Si

Hold to Trams late Vieww
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= noT
= PRODUCT

Real Time = Mobile = 3D

5
aLRomiabically,

Livdaad Seopnve ¢ Seleoy Cibwr
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= PRODUCT

Real Time = Mobile = 3D

3

IMAGE APPEMD EXPORT

Select to append. Back

pend proc is started
) asition the unit as in the
selected view, then the scan will =
cally

Unload Scene / Select Other
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- NnoT
= PRODUCT

Real Time = Mobile = 3D

‘ Sensorwarming up. Localized.

Approx. 14 sec. to go.

Back to append
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Real Time = Md

CAL-101 _
1

“Optional” "\ Fooucr
« Target
» Registration Points

CAL-120
2

CAL-119
E!

CAL-101 =7
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= PRODUCT

Real Time = Mobile = 3D

Hold to Translate View
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= PRODUCT

Real Time = Mobile = 3D

IMAGE APFPEMND TARGETS EXFPORT INFO SESSI0ON

- |

Targets File:
Mone

Meters (m)

Linit;

3 targets to go..

m AUTODESK UNIVERSITY 2013 "\ AUTODESK.



= noT
= PRODUCT

Real Time = Mobile = 3D

o A A =
IMAGE APPEND EXPORT SESSION

Load Targets File

Targets File:
/storage/emulated/0/
kitchen_control-1.csv

= Meters (m)
Unit:

Set Target ID Is Bad Clear
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= noT
= PRODUCT

Real Time = Mobile = 3D

Global Optimization

Hold to Translate View
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= PRODUCT

Real Time = Mobile = 3D

IMAGE APPEND TARGETS EXPORT

Save Scene to SD Card

Enter File Name
File: (Auto)

Select Folder B Format

8 PointClouds PTS XYZIRC
PTS Delimiters:

Commas, M
Zi1s Up

® None

Hold to Translate View
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= noT
= PRODUCT

Real Time = Mobile = 3D

EXPORT
Save Scene to SD Ca
Enter File Name

File: (Auto)

Select Folder

@ PointClouds

Zis Up

Hold to Transla
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= noT
= PRODUCT

Real Time = Mobile = 3D

Save Scene to SD Card

Enter File Name

File: (Auto)

DP_ASCH
Select Folder B rFormat

DF_ BINARY

& PointClouds PTS XYZIRC
PTS Delimiters:

Commas, M
Zis Up

commas, Milimeters

® None Spaces, Meters

: Spaces, Centimeters
Hold to Translate View

Spaces, Milimeters

Commas, M
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= noT
= PRODUCT

Real Time = Mobile = 3D

Saving Scene...
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' nNoOT

= PRODUCT

Real Time = Mobile = 3D

= Copy PTX file(s) to computer
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= PRODUCT

Real Time = Mobile = 3D

IMAGE APFEND TARGETS O SESSIOMN

Loaded Calibration
8/calibration_06886

Load Other Calibration

S \Version:

1.0

Show End User Open Source
Lic. Agreement Licenses

f{ 207 -
PRODUCT

Hold to Translate View
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The DotProduct DPI-7 Handheld 3D Imager Kit contains:

1

' nNoOT

= PRODUCT

Real Time = Mobile = 3D

Android Tablet computer with 16GB of storage (DotProduct reserves the right
to provide greater than 16GB depending on availability).

License of DotProduct Phi_3D software which may be downloaded directly to
the tablet and licensed to that tablet computer and PrimeSense Carmine 1.08
camera, once the tablet has been activated with Google and registered with
DotProduct. One year of support and upgrades is included.

PrimeSense Carmine 1.08 red, green, blue and depth sensor.
Performance specifications are available at
http//www dotproduct3d.comy/rd1 08 specifications

7" tablet bracket with handle attachment
USE to micro USB connectors for connecting camera to tablet
Carrying case

Tablet charger
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Stretch

= Get up and stretch out!

m AUTODESK UNIVERSITY 2013 65 AUTODESK.



ow
Product
aredge

Vit Architecture
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CLEAREDGE”

gewise
w.clearedge3d.com
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CLEAREDGE ™

ClearEdge & EdgeW:ise CLEAREDGE”

Maker of EdgeWise software — the automated feature extraction
Complete better than 50% of model with zero man-hours
Automated extraction: up to 85% of objects in your project
Reducing modeling man-hours: 75% on average

As-Built Documentation: create accurate “as-built” projects

Direct infegration: Revit, CADWorx, Plant3D (Aug/Sept.) . PDMS, &
other CAD

F’ushlng the boundorles Objectrecognition technolog
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Product Portfolio

The BIM Suite

EdgeWise MEP™
EdgeWise Building ™

EdgeWise Structure ™
Revit Plug-in

The Plant Suite
— .

EdgeWise Plant™
EdgeWise Structure ™
PCF Plug-in

PDMS Plugin (Add-on)
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New Releases

EdgGWise MEP ™ (Upgrade)
COMING Q3 201 4

Square Ducting
Cable Trays
Primitives

Improved Clipping
Box

Improved
Performance
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New Releases

EdgeWise Structure ™

UPGRADE SUMMER 2014

Structural Steel
Angle Iron

Round Steel
Beams (S-sections)
Up to 5X faster

Integration:

= Revit/ AutoCAD

= Plant3D (coming)
CADWorx
AutoPlant
PDMS
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New Releases

EdgeWise Building ™ (upgrade)

CoMING OCTOBER 2014

Floors / Ceilings
Pitched Roofs
Photo-texturing

Object Recognition
of Doors

QA Reporting

Improved
Performance
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o e MR R

split | ES7 to | Convert | Convert Blank Merge Open | Delete | Recover | Merge/Split || Pipe Standard | Fipe Layer Save | Export | Exportto
PTX FTX RSP .c3m - Editor Editor - -

Model~ Parts -~ Model ~ | Model Revit.

Model Selection Pane
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Process
Scans

2 N "

Blank Merge Open Export
Model~ Parts - Model~

Delete
Model

Export to

Pipe Standard | Pipe Layer
Editor evit.

save
itor =

.£3m

split E57 to | Convert | Convert
PTX PTX RSP

Model Selection Pane

» OfficersClub Search OfficersClub Fel

= - m @

Date modified

Mew folder

Organize ~

Name Type

i Favorites

Bl Desktop || OfficersClub_1.ptx 7/8/2014 4:42 PM PTX File
k. Google Drive || OfficersClub_2.ptx 7/8/2014 4:42 PM PTX File
¥ Autodesk 360 | ] OfficersClub_3.ptx 7/8/2014 4:42 P PTX File
8 Downloads || OfficersClub_4.pix 7/8/2014 4:42 PM PTX File
%2 Dropbox | ] OfficersClub_5.pix 7/8/2014 4:42 PM PTX File
‘%l Recent Places || OfficersClub_6.ptx 7/8/2014 4:42 PM PTX File
% iCloud Photos || OfficersClub_7.ptx 7/8/2014 4:42 PM PTX File
|| OfficersClub_8.ptx 7/8/2014 4:42 P PTX File

- Libraries || OfficersClub_9.ptx 7/8/2014 4:42 PM PTX File
Documents | | OfficersClub_10.ptx 7/8/2014 4:42 P PTX File
@’ Music || OfficersClub_12.ptx 7/8/2014 4:42 PM PTX File
(=] Pictures | ] OfficersClub_13.ptx 7/8/2014 4:42 PM PTX File
BF videos ~ || [ " | r

File name: " OfficersClub_36.ptx" "OfficersClub_L.pte" "OfficersClub_2.ptx” "Off + | Data (*.c3s;* fls;*.ptg; *.ptogaafs; = |

[ open I|v] [ cance |
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Blank Merge Open | Delete | Recover | Merge/Split
Model ~ Parts ~ Model = | Model

T e )

Split E57 to | Convert | Convert
PTX PTX RSP .3m

Save | Export | Exportto

Revit,

Pipe Standard | Pipe Layer
Editor Editor

Ou

{& Scenel

Model Selection Pane

Point Database
Create Point Database

Max Range ({m)

Point Spacing {m)

Ground

] Create a ground surface model

Maxirum slope (degrees)

Max z-jump between poinks {m)

Approximate ground sample distance {m)

Pipes
[] Create a pipe model

Minimum number of points to detect a pipe

Distance tolerance {m)

Planes

Create Planar Model

[C] These scans were taken outdoors.

[] There are a lot of pipes present in this scan data.

J [
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i [EE.

Date modified

Organize =

ﬂ' Fawvorites
B Desktop

k. Google Drive
& Autodesk 360
Ij Downloads
%3 Dropbox

“El Recent Places
|% | iCloud Photos

Mo items match your search.

[ Libraries
Documents
o' Music

[FILEL D E - OfficerClub.c3DB

Save as type: |ClearEdge Database (*.c3DB)

(= Hide Folders

Step: 26 of 67

- -

Mote: Creating a point database can be a very time consuming
process. The last 5 steps will take approximately twice as much
time as all preceeding steps combined. Flease be patient.
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ﬁ All files processed successfully.

——

AUTODESK UNIVERSITY 2013 A AUTODESK.



Elank
Model =

MMergg
Parts

Maodel

0 @ |

<r Favorites

B Desktop

. Google Drive
& Autodesk 360
| Downloads
%3 Dropbox

“El Recent Places
|| iCloud Photos

Libraries
Documents
@ Music

[=| Pictures
B videos

/. DB-OfficerClub 8/1/2014 10:10 AM

Type
File felder

| L] DB-OfficerClub.c2DB /1/2014 10:10 AM

C2DE File

DE-OfficerClub.c2DB

& AUTODESK UNIVERSITY 2013

@ All files loaded successfully.
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CLEAREDGE®

it N
N
Elank Merge JOpen Delete

Modellg Parts — .-- odel - | Model
Model

Recover | Merge/Split

3m T

x

3 Ml Search OfficersClut 2

Organize * B il &
A Fovonit— o Mame - Date modified Type
B Desktop |\ DB-OfficerClub 8/1/201410:10 AM  File folde
k. Google Drive || OfficersClub_S.c3planes 8/1/201410:19 AM  C3PLAMI
& Autodesk 360 || OfficersClub_18.c3planes 8/1/201410:19 AM  C3PLAMI
8 Downloads || OfficersClub_20.c3planes 8/1/201410:19 AM  C3PLAMI
%3 Dropbox | | officersClub_21.c3planes 8/1/201410:19 AM  C3PLANI
%l Recent Places | ] OfficersClub_22.c3planes 8/1/201410:19 AM  C3PLANI
|# | iCloud Photos || OfficersClub_23.c3planes 8/1/201410:23 AM  C3PLANI
|| OfficersClub_25.c3planes 8/1/201410:21 AM  C3PLANI
[l Libraries || OfficersClub_26.c3planes 8/1/201410:19 AM  C3PLANI
Documents || OfficersClub_27.c2planes 8/1/201410:19 AM  C2PLAMNI
&' Music || OfficersClub_28.c3planes 8/1/201410:20 AM  C3PLAMI
[ Pictures || OfficersClub_29.c3planes 8/1/201410:20 AM  C3PLAMNI ~ i‘

BE videos - 1 0]

File name: ~ |clearEdge3n

R —a

Merging planar files. Please be patient; this can take several
minutes for each .c3planes file.
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o All files loaded successfully.
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CLEAREDGE™

] = = T =
b B = n@ Mavigate ) Zoom: Layer ﬁ Aleuliiy

[ Lock Z-Axis | = hMeasure

Maodel Fly C 7 . Extent

Navigation

.= 2 Refresh Points

Model Selection Pane
=& DB-OfficerClub
. [#] Database Points
-.[¥] Selected Pipe's Points
.. Scanner Locations
2-¢55 Model 1
-.[¥] Observed Surfaces
. [¥] Levels
[ walls
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[F'rc-perties Mavigation Points
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vit Architecture
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Architecture

Revit Architecture

K° REVIT 2015

£\ AUTODESK.

AUTODESK UNIVERSITY 2013 A AUTODESK.



Revit Architecture 55

[ O |
e

Point

= Point Cloud Projects — rcp Cloud

= Raw formats

Files of type: [Raw formats {(*.3dd, *.asc, *.d3, *.dr, =.e57, =.fls, =.fws, *.ixf, *.las, *.las,

!584: F.mpc, :F-':'bj: “.pcg™, T.ptg, T.pis, T.pix, :'F.FdEI Forep, T.orxp, TLixt, :.I-_"ﬁ:l-l"_'ir :FE-FE} -']
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chitecture

A The following files are not an indexed
format. Would you like Revit to create a
new Index File?

Corsair (Feet).pts

Rewvit can create new indexed (.rcs) files. Creating an

index may take some time. Once complete you can
link this new file.

[ Yes J[ Mo |
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dexing

& AUTODESK UNIVERSITY 2013

rchitecture

Scan files indexed: 0, failed: 0
You can work in Revit while files are indexing.

— Import Units {Text files only)

T mm = cm " Mekers % Inches

— File Locations

Output project file:
C:\Users\mzeeveldDesktop©\Corsair (Feet).rcp

Temporary folder:
CiWsers\mzeeveldAppDataiLocal \Temp,

—Progress

Currently indexing file 1 of 1: Corsair (Feet).pts

]
Current remaining time: 0:00:00:17

]

Owverall remaining time: 0:00:00:17

Start Indexing I

{\ AUTODESK.
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Questions?
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Summary

= We learned about the exciting new features in
Autodesk Revit Architecture 2015 software.
Introduced to new concepts of Building
Information Modeling (BIM) and efficient, easy-to-
use tools for parametric design and
documentation.
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Obtained Objectives

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

= | earn the workflow for Digital data in design software

= (Create a project in Revit with Point Cloud data

= (Create a Project in 3ds Max with Point Cloud data

= Be able to describe the components for Point Cloud data
creation, capture and project uses
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mzeeveld@asti.com
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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
= Instructors see results in real-time

{\ AUTODESK.



Surveys

= Don't forget to fill
out your surveys
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Students, educators, and schools now have

FHREE access to Autodesk design software &
apps.

Download at www.autodesk.com/education
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Earn your professional Autodesk Certification at AU
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Happy Reviting!

w {
) a
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