e 53
y

S

A
rm 1

as2®
wah

'.

SN B
SN &y 5
:, ‘_;‘ =
S H B '
THEN ! 1
TR :
LS AN
L ! #
4 i -
.ﬁ:t'f.. : i 5
il g 3 § 5 il 3
=) _:‘r,‘ 5 '
il
s in e 8- B
| S Ao
Fe = = ’ Sy
intelligent
cOnstruction \
*
el

C R.Kennedy

BUILDING CONSTRUCTION |

- when it has to be

waor
HEXAGON

o



C R.Kennedy

‘ BUILDING CONSTRUCTION |

Capture | Locate | Measure

‘ L R.Kennedy

BUILDING CONSTRUCTION |

CRKENNEDY BULDING CONSTRUCTION



CR Kennedy Building Construction

‘ :‘ C.R.Kennedy

| SURVEY SOLUTIONS |

INDUSTRIES PRODUCTS BRANDS SERVICE & SUPPORT NEWS & EVENTS ~ ABOUTUS  CONTACT US SIGN UP LOGIN -

BUILDING CONSTRUCTION

Our advanced solutions in building construction have transformed work practices and processes
industry-wide.

Fast and precise construction layout helps projects stay on-budget and ) 1d owners richly benefit from our precise and accurate
on-track e S residential buildings

building.crkennedy.com.au
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http://building.crkennedy.com.au/

Building Construction Team

BERNIE EDMONDS
k Building Construction Manager
Qo ;R Kennedy 48 . Surveyor

MATT RUMBELOW
Technical Sales Consultant
Architecture / BIM Collaboration

CHRIS JOHNSON
ANEW, SIMPLE WAY Technical Sales Consultant

TO CAPTURE REALITY.
Leica | P auToDESK MEP |ayOUt SpeC|aI|st

.R.Kelmcd.}i : - -
URY EY SOLLU TIONS | - l
¢ R - =i - Technical Sales Consultant
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Todays Reality Capture Speakers

A

Matt Rumbelow Gregg Franz
Technical Consultant, CR Kennedy Scanning Segment Manager
Building Construction Leica Geosystems Australia
Having worked with global BIM software A trained surveyor, Gregg’s 20 years of
providers such as Autodesk, Leica, Solibri and scanning experience commenced in aviation
Newforma, Matt is uniquely placed to identify and automotive, before seeing him work on
partnerships and develop strategies that scanning projects internationally with a
leverages the potential of BIM. Matt has range of vendors. In 2012 Gregg joined
taught Digital Design Technologies at the Vekta, one of Australia’s leading scanning
University of South Australia following his service providers, then worked with both
graduation from architecture in 2000. Leica and Faro equipment before joining
Leica Geosystems.
o :D-Rennedy
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The Shift to Digital Construction — Digital Engineering

Digital .
Construction coumerion eLca

& HANDOVER Geasystems
Building Information Modelling (BIM)

3) ON TIME v STRUCTURAL
: . o ' MONITORING
is applied at every stage of the .

construction and infrastructure process

- when it has to be right

& on spec

SURVEYING/
1 REALITY
CAPTURE

FACILITIES
MANAGEMENT -

4

PLANNING,
CONCEPT, 3D DESIGN
& PRE-CONSTRUCTION

CONNECTING
INFRASTRUCTURE

SETTING OUT,
SITE LAYOUT

SITEWORKS/
/Bl EARTHWORKS
& GRADING

7 CONSTRUCTION

VALIDATION UL

(43l consTRuCTION
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The BLK360 - A Year in Review
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The BLK360 - A Year in Review

>
K

Scanner 360°
Laser class 1

Single-Button

Internal
memory

Leica BLK360 Imaging Scanner

360° W-Lan
antenna

C.R.Kennedy
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Panoramic
Camera
w LED flash

Thermal Camera

Battery
compartment

LED
light guide




The BLK360 - A Year in Review
Out of the Box Autodesk BIM Integration

A

AUTODESK

R

PRO

Recap 360 pro

C.R.Kennedy
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The BLK360 - A Year in Review

Deep integration with Best in Class Leica software solutions

Jeica

Geosystems

BLK360 Ipad APP

@

Cyclone

REGISTER 360

Register360

C.R.Kennedy
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The BLK360 - A Year in Review

Ground breaking collaboration with 3RP party consumer products

P matterport

Matterport

|
|
|
|
|
|
I Capture APP
|
|
|
|
|

C.R.Kennedy
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The BLK360 - A Year in Review

Join the Autodesk Introducing ReCap Photo™!
Research Program

. DEIREEE

— Combine Terrestrial Laser
Scans with Unstructured

new project =
Proj A \

Enjoy expanded photogrammetry capabilities of
ReCap Photo, our nev sktop and cloud solution built
for drone and UAV workflows. ReCap Photo is
available now and comes bundled with ReCap Pro.

Influence the future of ReCap
Pro by participating in user
research!

Interact with CAD Models in
RealView

what's new?

To access, sign in to your Autodesk Account,
select the latest ReCap Pro versioninthe
management tab, and re-install. You'll have the option
toinstall recap photo through this single installation
process.

BEf 3w

current project

* asc tilt

recent projects

o
&2,
R
open
testing rotate 123123
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The BLK360 - A Year in Review

.4 HEXAGON
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And now ...



The RTC360 — Fast, Agile, Precise
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The RTC360 — Fast, Agile, Precise
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The RTC360 — Fast, Agile, Precise

C.R.Kennedy
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The RTC360 — Taking its place within a complete solution

>
K
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Type/class of device

Imaging Scanner
Documentation
«image first»

3D Laser Scanner
Reality Capture
«scan first»

Survey-grade Scanner
«High Definition
Surveying»

Target users AEC professionals 3D data experts Surveyors
Skill level Low Medium High
Main use Indoor indoor/outdoor outdoor
Typical project sizes Small Medium/Large Large
Main Characteristic Simplicity & Performance & Versatility &
Portability Productivity Precision

C.R.Kennedy
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The RTC360 — Taking its place within a complete solution

~
o

1.,-'

Imaging Speed

< 1min

< 1min

> 6min

ScanSpeed

360’000 pts/sec

2’000°000 pts/sec

1’000’000 pts sec

Level of Detail (Max
Resolution)

Low
(6mm @ 10m)

Medium
(3mm @ 10m)

High
(0.8mm @ 10m)

Env. Robustness

IP54 / open mirror

IP54 / closed mirror

IP54 / closed mirror

Temp Range +5 to +40 -5to +40 -20 to +50
Range (typical/max) Short (20/60m) Medium (40/130m) Long (70-270/1000m)
3D data quality Good Better Best

Field Registration SW based VIS based Surveying Procedures

C.R.Kennedy

I BUILDING CONSTRUCTION |

CRKENNEDY BULDING CONSTRUCTION




The RTC360 —Taking its pIace within 7 complete solution
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The RTC360 — Taking its place within a complete solution
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The RTC360 — Taking its place within a complete solution

e Aimed primarily at non-surveying market
*  Workflows that require no prior surveying/scanning knowledge
e High level of automation and checks in the field
* Spherical images / TruViews as natural entry into 3D documentation

* Consider images at the same level of importance as point clouds
* Asadeliverable
e As acomponent of workflow automation

* OQverall System Approach rather than standalone Scanner
* Consider workflows from start (data acquisition) to finish (final deliverable)
* Consider consequences for dataflow in field & office SW

C.R.Kennedy
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The RTC360 — Taking its place within a complete solution

Cyclone
FIELD 360
Simple
automatic
RTC360 alignment of
Fastest scan§ in the
3D laser field
scanner
in the
market
Cyclone
REGISTER 360
fully automated
registration in the
office
C.R.Kennedy
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The RTC360 — Cyclone Field 360

wad.. % 76% @ 2:03 PM ° VIEW
o &

R . INEEC + CHECK
- ADD

@
]
te]

‘ ’. C.R.Kennedy

’ I BUILDING CONSTRUCTION I

CRKENNEDY BULDING CONSTRUCTION



The RTC360 — Cyclone Register 360

 DRAG
 DROP
- DONE

C.R.Kennedy
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The RTC360 — Visual Inertial System
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The RTC360 — Ground breaking Double Scan routine
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The RTC360 — Demonstration

C.R.Kennedy
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The RTC360 — Cyclone Register360

,‘_‘.11“1“
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The LGS file format — a new way to scan and share

OX KO,

Cyclone Cyclone

&[e

CloudWorx TruView

5
)

JetStream
Viewer

* Asingle file format for all your
digital reality data

* Publish once and use all in the
products

- Replaces disparate formats
such as *.tvg and *.jsv

‘ :’ IC.R.Kennedy
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The LGS file format — one size does suit all

Name

Thumbnail

Coordinate system
Publish date
Creator/Company info
# of SiteMaps

# of points

# of setups

Imagery metadata and #s

SiteMap image(s)
Hyperlinks (between SiteMaps)
Setups

Name

Timestamp

Targets + metadata

RGB pano imagery

HDR pano imagery

Intensity Hue pano imagery
Intensity Grayscale pano imagery
Modelled Geometry pano imagery
IR pano imagery

IR temperature scale

Depth map

And more to come ... 2019

‘ :’ C.R.Kennedy
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RGB colours

HDR colours

Intensity Hue colours
Intensity Grayscale colours
ucs

Clips

3D position
Type
Catetory
Lable

URL
Timestamp

Associated assets (e.g., images, PDFs, videos,
audio, etc.)




The LGS file format — one size does suit all

AutoCAD

BricsCAD

Microsurvey

CAD Microstation

Leica IMS
Map 360

SmartPlant

3DReshaper 3D

JetStream SmartPlant
Viewer Review

C.R.Kennedy
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The LGS file format — Cloudworx Integration with AutoCAD

r‘ : Autodesk AutoCAD 2019 - NOT FORRESALE  Drawing3.dwg B e a keyword or phvase

Home Insert Annotate Parametric View Manage Output Add-ins Collaborate ExpressTools Featured Apps [CloudWon| €+

® & @ =% r‘]7 ([ @Femwwon

pe

ig, 1 Forward Slal & Point Visibility & Pipe W Patch I = | g B Ortholmage.. » %, Sync... 8 Help 7
I: x m 5 Ve ®
@ Close W Save UCS S ) . Jit- Backward ' *. Point Snap @, Connect 7 Section B0 s, g SN ®* Workplane on/off *., On/Off @ About

Open Open  Open Floor’ Planv Clipping  Hide = lelt. X = Regenerate Color 2 QulckSIn:e. 2Point = Points ~ Clash Open JetStream
MS View JetStream LGS W Save +Wall” View ™ |:» Align View Manager Outside Box Axis Reset Clip Points Mapping ™ @ Density Off ~ @ Flange 4 Steel Floor+Wall ~  Polyline onGrid” Manager” %, SmartPick Viewport TruSpace © CameraOff & Pointinfo Experience

Project v Orientation Clipping v Rendering Fitters Auto-Fit LineTools » Tools + TruSpace v Info ~ Demo

Start Drawing3 +
—][Top][2D Wireframe] -0 X

N
S

X

Model | Layout!  Layoutz + MODEL Hf

L @ EE A A -8+ =

‘ :’ C.R Kennedy
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The LGS file format — Cloudworx Integration with AutoCAD

New FF/FL tools:

* Elevation map to easily
spot high and low points

* 2 new template options —
Square and Manual

* Report now includes a
colorised elevation map
and section profiles

 Templates are now labeled
and can be retained in your
drawing for later re-use

* Smarter reporting with
visual guides to results

C.R.Kennedy
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v JSica [ — Seica

FF | FL Specifications & Results

Define Test Area

Test Area Offzet (00000 in
Interval |12.0000 in b
Flace Template i

X B K

: Fietain Template

B Reporting
e Specified Dverall ¥ alues:

FF |24 | Ffwo

Feport Title:
|FF / FL Specifications & Results

Authar:

| Tier

Include Sample Crozz Sections

§ | Generate Report... Cloze

CRKENNEDY BULDING CONSTRUCTION



The LGS file format — Cloudworx Integration with Revit

= TruSpace now supports Revit
2018 and 2019 and includes
support for layers

* CloudWorks for Revit now
supports Revit 2019

= Supports LGS files
= New: Align Point Cloud to Model
functionality

* No more coordinate system
expertise needed! Easy
alignment tool for 3D
modellers.

= Support for Russian steel catalog

* Greater utility to more
users/customers

* Now fully localized

* Greater accessibility for more

users/customers

C.R.Kennedy

I BUILDING CONSTRUCTION |

>
\ K

ReHG -G -@=2-F0A &0 %R~

Autodesk Revit 2019 - Not For Resale Version - Project1 - 3D View: 3D View

Architecture  Structure  Steel Systems Insert Annotate Analyze Massing & Site  Collaborate  View  Manage Add-Ins  Site Designer  CloudWorx  Modify  Precast

A 2 =N = OpenProject [t E= Sk Qe il Forward A
: ‘-fJ & User % e =5 LaX A&
&) Close Project i e # Backward
Open Open Open — Open @& Point Clipping  Box LimitBox  View View
MS View JetStream LGS [ SaveProject  Nova MS

Project Set Level By Clipping

Properties X [} Level1

@ 3D View

3D View: 3D View2 | £ Edit Type
Graphics

2
Detail Level Medium

Parts Visibility
Visibility/Grap.
Graphic Displ...
Discipline
Default Analy...
Sun Path |
Extents

Crop View
Crop Region ...
Far C| ive

Manager Fence  3Point X % Reset Clip Right'

&/ Pipe % Workplane @\3( ‘C@ >,

e g . ) > ~/
75 ConnectPipe ¥ Section z

Purge  Regenerate Point

) Flange 4% Steel Ref Geom  Points  Visibilit

Fitters

[B) 2lign Point Cloud to Madel

Alignment tools

Maove

-

Move Rotate in view
ViewX [4[*
Maove X
Rotate

Zoom distance to target: 1' - 0"

East | North

3 Planes

Elevation | |0.108 ft

ViewY | Pixels

Move Y Mowe XY

Line-Line

CRKENNEDY BULDING CONSTRUCTION



The LGS file format — Cloudworx Integration with Revit
B @ © & Color Mapping @ ) ,i—, ] % % ;’Hrlp

| Autodesk Revit 2017 - Not For Resale Version
Manage  Adddns | CloudWorc | A

BleBa-S -0 =5-LYOA G-

&t Open Project Py g L Y- <+ Forwad -~ & Pipe S Workplane  (;
«f—J J 1] & User % 41X \x

o= Ca s ”
&) Close Project h + Backward 75 Connect Pipe T Section ) O True Color 2 5 3 1) About
Import  Impent Impont & Pont  Clipping Polygonal  LimitBox _ View View 2 Purge  Regenerate Point  LevelD Clash COE COE Export Import '
MS View JetStream ) Save Project Nova MS Manager Fence Point Y i Reset Clip  Right Flange 3_5 Steel Ref Geam Pownts  Visibaity ' = Intensaty Manager Import Bxport Ponts Points | [T} Point Info
Project Set Level By Clipping Fitters Rendesing Tools COE Family Info |

Properties X

@ 30 View o

30 View: 30 View 1 - £ edit Type

Graphics R .
Vewsce [T
scale Value | 1 B

Detad Level Medium
Parts Visibidty  Show Oniginal

Visability/Graphi... | Edat... |
Graphic Display... [ 7 Y- |
Discipline Coordinaton
Show Hidden Li... By Discpline
Default Analysis.. None
Sub-Discipline ] 3
Sun Path
Extents R - !

Bropertics help

Project Browser - Project3 x
= 0, Views [Discipline} -
& Coordination x
Mechanscal
HVAC
Fioor Plans
0+ Mech .
1+ Mech

Ceiling Plans
0 - Ceing Mech
1 - Celing Mech
30 Views
(30)
= Elevations (Building Eleva
East - Mexh
North « Mech
South « Mech
West - Mech
Plumbeng -
‘ i ' 111 B GGRHED o RMETE
Chick or Drag & Main Mode . W<l N O R

~ .
o [ W TS [TReE| o [Eme e PSe e ( x ([0 NOs - v SR ACEOD s

», C.R Kennedy
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The LGS file format — Cloudworx Integration with Revit

’/" OA @G- S Autodesk Revt 2017 « Not For Resale Version - Projectd « 3D View: 30 View 1 I» [—]m 5 1 markking@lel- @ S e =
Mmi e Analyre  Massing & Site 1 ‘Manage Adddns  CloudWoers  Autodesk Pomnt Layout  Leica  Modify : . ' . ‘

sausai | - - Pipe Workplane 73 & Color Mapping on [ [ ?) Help
1 & User & i \x @ Oy + | i | 5
& Close Project * Backward m Connect Pipe n & True Ce 1) Abownt
Import  Impont Import & Pownt View x Purge  Regenerate Poimt  Level0 Clash COE COE  Export 2
MS View JetStream o] Save Project a MS % Reset Chip  Right Flange §f Steel Red Geom Points  Visibility % o Intensity Manager [mport Export | Point 1) Pont Indo
Project Set Level By Fitters Rendering Tooks COE Family Info -
2 -3

Propetties

3D View: 3D View 1 v | £ Edit Type

Graphics R .
View Scale E:]
Detail Level Medium 1
Parts Visibdty  Show Oniginal
Vissbilty/Graphi. Edat...

Graphic Display... Edat... ]
Discipline Coordinatson

Show Hidden Li... By Discpline
Default Analysis—. None
Sun Path

Extents 2
Crop View -

x
Flooe Plans
Level 0
Level }
Site N
& Celing Plans W
§ 30 Views
Elevations (12mm Circle)
East E
North
South
West
3 8 Legends
[ Schedules/Quantities
View Lt
£ Sheets (a)
AL100 - Unnamed
i HI] Families -
4 [ Groups - 111 EEAKKGRHES ¢ BMETT '
Click to select, TAB for aiternates, CTRL adds, SHIFT unselects. 5y Jo BN SN 0P
\)— .
R \r*"""* indo tate Yo & LY M F@Chsterbe... Do List frescos . | |03 (2 Ho c & © IR

‘ C R. Kennedy
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The LGS file format — Cloudworx Integration with Revit

Autodesk Revit 2017 - Not For Resale Version - Bancroft combined.rvt - 30 View: 30 View 1 |
e CloudWorx

4| Forward i J/ Pipe B Workplane ([ [P > \ & Color Mapping [con feoe ?) Help
i X B & @ i 55 €3

+ Backward 745 Connect Pipe T Section & True Color 2 1) About
View Purge  Regenerate Point  LevelD Clash COE COE  Export Import  *
= & Intensaty Manager Import Export Pounts Points | LI Point Info

=g

A G- ELS S

[ &! OpenProject  [fon A
_t.J J 7 e ] & User %
& Close Project
Import  Import Impont & Point  Chpping  Box LimitBox " 7
MS View JetStream [ SaveProgect  Nova MS Manager Fence Poinmt X % Reset Clip  Rught Flange L& Steel Ref Geom Ponts  Visibilty

Project Set Level By Clipping Fitters Rendering Tooks COE Family nfo | 8|

FPropedies x aOR "

@ 3D View .

oView 30vienT_7) £ EatType
Graphics F

Viewcale 11 ]

sle Value 1

m

Detail Level Fine
Parts Vissbility  Show Onigenal
Visibility/Geaphi... Edit... l
Graphic Display... Edit... ]
Disciphine Coordination
Show Hudden L. By Discipline
Default Analysis... None
Sun Path

Extents 2
Crop View 4

Eopertics help

Project Beowser - Bancroft combineant X

=0, Views (a) -
= - Floor Plans |
Level 0
Level 1
Site
1 Ceiling Plans
30 Views
30 View 1 8l
3D View 2
30 View 3
(30)
Elevations (12mm Circle)
East
North
South
West
i 8 Legends
B3 Schedules/Quantities -
View List - 111 EHGIAGANEY ¢ BRMETE ¢ '
Clickto select, TAB for altemates, CTRL adds, SHIFT unselects. ; £ 0 (@ M ManMoce ; G <5 5% O Fa
— —

—
s
( 4
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The LGS file format — Cloudworx Integration with Revit

Autodesk Navisworks Manage 2018 (NOT FOR RESALE)  Untitled

Demo

Home Viewpoint Review Animation View Output BIM 360 Render [MelITIMeY o -
.} Open i /7 ﬂ g 4/ Forward A~ %‘ & Point Visibility ; 0. ° s
= > =
- 4 5 . o
Close e {~ Backward " Point Sna| On/Off
Import Open - Clipping Hide Limit X Regenerate Color \ i Clash Check | Open - Onf JetStream
MS View JetStream '] Save |Manager Outside Box Axis~ [k ResetClip Points Mapping 9% Density Off ~ ‘ TruSpace @& Camera Off ‘ i Point Info ‘Experience

Clipping v \ Rendering ‘ Tool | TruSpace v \ Info =

Project v

224] LORYRRS

Name Status Clashes New  Active Reviewed Approved Resolved

Test 1 New |0 0 0 0 0 0

Select Results
Setting Standard
Clash Type:
[=1-Clash Model Arch & MEP.nwc
[-<No level>
Floor Level

[H-Level O
Threshoid [#-Ceiing Level

Anti-clash

CRKENNEDY BULDING CONSTRUCTION



The Shift to Digital Construction — Digital Engineering

Digital .
Construction coumerion eLca

& HANDOVER Geasystems
Building Information Modelling (BIM)

3) ON TIME v STRUCTURAL
: . o ' MONITORING
is applied at every stage of the .

construction and infrastructure process

- when it has to be right

& on spec

SURVEYING/
1 REALITY
CAPTURE

FACILITIES
MANAGEMENT -

4

PLANNING,
CONCEPT, 3D DESIGN
& PRE-CONSTRUCTION

CONNECTING
INFRASTRUCTURE

SETTING OUT,
SITE LAYOUT

SITEWORKS/
/Bl EARTHWORKS
& GRADING

7 CONSTRUCTION

VALIDATION UL
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The Shift to Digital Construction — ICON Intelligent Construction
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The Shift to Digital Construction — ICON Intelligent Construction
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The Shift to Digital Construction — ICON Intelligent Construction
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The Shift to Digital Construction — ICON Intelligent Construction
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The Shift to Digital Construction — ICON Intelligent Construction

* Much faster & easier to layout from top of deck (no lifts) and to inspect for
correct hanger type and spacing

* Avoid drilling from a lift (bottom of deck) after slab poured — labor intensive
and dangerous, messy work

* Bottom of deck work reduced to screwing in / inserting hangers into sleeves

i M=

:
\
:

; “i ‘w ]
“1 a' Fra fi
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The Shift to Digital Construction — BIM Workflows

/\AUTODESK.

A | {\AUTODESK
'N'J‘I:}EEE
€ €
L BIM / VDC Focused
L Solution for BIM
A ; | < professionals L 4
1 S
L
Y
Constructible Model — Leica iICON Robot
eLca
Geosystems

Production Layout Focused

C.R.Kennedy
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The Shift to Digital Construction — ICON Intelligent Construction

ADD LAYOUT POINTS TO MODELS
USING LEICA BUILDING LINK FOR
AUTODESK REVIT

‘ 4 ( R Kenned\|
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The Shift to Digital Construction — ICON Intelligent Construction

Import Information

Import successful:
Points: 77
Lines: 300
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The Shift to Digital Construction — ICON Intelligent Construction

iCON AUTO PILOT SETUP
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The Shift to Digital Construction — BIM Workflows

C.R.Kennedy
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The Shift to Digital Construction — BIM Workflows

A AUTODESK

0'0"

00"

iICON robot model will
appear in the virtual
environment to match
the reality.

You are now ready to
start laying out or back
checking / QA / QC

C.R.Kennedy

I BUILDING CONSTRUCTION |

>
K

CRKENNEDY BULDING CONSTRUCTION



More information — Upcoming CR Kennedy events

Asset Management for Infrastructure Summit, Sydney, 12-13 September
Future Infrastructure Summit, Brisbane, 22 October

Leica Geosystems Roadshow, Brisbane, 24 October

SSSi Spatial Information Day SIDx, Adelaide, 26th October

Leica Geosystems Roadshow, Sydney, 26 October

Leica Geosystems Roadshow, Melbourne, October 29

Leica Geosystems Roadshow, Adelaide, October 31

Leica Geosystems Roadshow, Perth, November 2

MBA SA Member Event, Adelaide November 22

MELBIM, Melbourne, November 22

https://survey.crkennedy.com.au/blogs/events
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https://survey.crkennedy.com.au/blogs/events

One more thing ....

o (R Kennedy
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40.34 ft?
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Coming soon ...
http://building.crkennedy.com.au

Jeica

Geosystems
- when it has to be right
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