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From drawing boards to

From where we came from and to where we are going
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Internet of Things
describes the network of
physical objects that are

T

“BIM is a set of
interacting policies,
processes and

technologies generating a embedded with sensors,

methodology to manage
the essential building
design and project data in
digital format throughout
the building's life-cycle”

Source: Bilal Succar - 2018

software, and other

technologies for the
purpose of connecting
and exchanging data

Source: https://www.oracle.com/br/internet-of-things/what-is-iot/

Augmented
Reality/Virtual Reality
Refers to computer-
generated simulations
that integrate the real
world (AR) or are entirely
self-contained (VR).

Source: https://www.pcmag.com/encyclopedia/term/arvr
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Definition

“A digital twin is a of

, synchronized at a

”

Digital Twin Consortium
(https://www.digitaltwinconsortium.org/glossary/index.htm#digital-twin)



Definition

“Digital Twins use real-time and historical data to
represent the past and present and simulate

predicted futures.”

Digital Twin Consortium
(https://www.digitaltwinconsortium.org/glossary/index.htm#digital-twin)



Definition

“Digital Twins are motivated by
tailored to , powered by
built on , guided by

and implemented in

Digital Twin Consortium
(https://www.digitaltwinconsortium.org/glossary/index.htm#digital-twin)

”
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The Gemini Principles: Guiding values for
the national digital twin and information
management framework (2018) - Bolton A,
Enzer M, Schooling J et al.
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Types of Twins

COMPONENT @

ASSET

TYPES OF PROCESS
DIGITAL TWIN

NETWORK OF SYSTEMS m

Digital twin: towards a meaningful framework (ARUP)
(https://www.arup.com/perspectives/publications/research/section/digital-twin-towards-a-meaningful-framework)




Levels of Sophistication

Descriptive

Visual replica of assets,

facilities and products
(e.g. 3D modelling of
plant P&ID, geospatial
maps and building
information modelling
(BIM) software)

Informative

Partial or full integration
with sensors, IT and
business software
systems, maintenance and
operational data.

Provide insights into basic
parameters, conditions or
performance of an asset at
particular points in time.

Understand normal/baseline
working conditions and
insights into anomalies
(what happened and why)

Predictive

IT-OT integration
provides more granular data
in realtime/near real-time

Advanced analytics and
machine learning applied to
Big Data to identify patterns
and provide early warnings

Inclusion of contextual data
and learning from similar
events or assets

Comprehensive

Physics-based, asset-
based or first-principles
based modelling

Real-time simulation
for what-if scenarios

Prescriptive analytics

based on industry/product
best practices recommending
actions to be taken

Transformative

Vendor agnostic integration
with multiple real-time
data feeds

Advanced algorithms for
modelling and simulation
of an entire plant/facility
or larger asset

Predictive and prescriptive
analytics (Machine learning
and Al)

3D visualization
High-speed computing power
Integration with AR and VR

Ability to take decisions to
correct issues autonomously

Verdantix Smart Innovators Digital Twins for Industrial Facilities
(https://www.verdantix.com/newsroom/press-releases/verdantix-says-
that-digital-twins-operate-at-five-different-levels-of-sophistication)



From A to the BIM to the Digital Twin

What we need to be focusing on right now

BIM Machine Real time

\Learning and Al monitoring

Reporting — . Analysis

Asset / AR/VR \ Visualization

Management




From A to the BIM to the Digital Twin

Key benefits: Design and Construction

Unite data silos Provide transparency Deliver digital Keep ahead of the curve




From A to the BIM to the Digital Twin

Key benefits: Operations
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Future-proof your built
asset

Accelerate operational Operate through a single Insight across your
readiness pane of glass portfolio



Ok, but... how?




Tandem
Autodesk

Autodesk Tandem is a cloud-based digital twin technology platform. It enables projects

to start digital and stay digital, transforming rich data into business intelligence.

AUTODESK
! TANDEM

Source: https://intandem.autodesk.com/ (text) | Speaker Files (video)



https://intandem.autodesk.com/

Tandem
Autodesk

Unlimited number of
facilities and users with
up to 1,000 tagged
assets.

S

With Facility Templates,
your teams can either
follow industry
standards, use those
standards as a starting

point, or build their own.

With Autodesk Tandem,
project teams can
contribute to a single
digital hub capturing
required data for a
digital handover.



Tandem

Categories, Templates and Parameter sets

) AUTODESK TANDEM FACILITIES MANAGE Back to Sample Facility ) Natalia Magatti's Account (\

MANAGE CLASSIFICATION SYSTEMS

Select Classification:

E'. Parameter Sets Code Description

Default (Masterformat)
[ Facility Templates 0100 00 General Requirements
£ Team To add a custom classification system LZo000 Exdsting Conditions
1. Select a classification template and click . This exports an 03 00 00 Concrete

editable template of the system
3 usage 2. Open the template in Excel or other spreadsheet app and edit as needed. 0400 00 Masonry
3. click toimport and save the custom classification to your
system. 050000 Metals

A= Organization

0600 00 Wood, Plastics, and Composites
0700 00 Thermal and Moisture Protection
0800 00 Openings

0900 00 Finishes

100000 Specialties

110000 Equipment

1200 00 Furnishings

130000 Special Construction

1400 00 Conveying Equipment

210000 Fire Suppression

220000 Plumbing

230000 Heating, Ventilating, and Air-Conditioning (HVAC)




Tandem

Element Properties

|| AUTODESK TANDEM FACILITIES MANAGE

Y  PROPERTIES

Filters
Lighting Fixtures : Pendant Light - Linear - 1
Lamp : 2440mm - 277V

TYPE

ASSET PROPERTIES

DESIGN PROPERTIES

Identity Data

5

2440mm - 277V

03 - Floor

Electrical - Lighting

INVENTORY
Electrical iti A Name

trical 277 V/1-64 VA

History

Level

03 - Floor

System

D502021

3 column groups

) Natalia Magatti's Account {'\




Tandem

Visualization

FACILITIES MANAGE

Floors

01 - Entry

feor)

lray}

Users

Equipment

Revit Categories

History

=3

Inventory

P 0001010010100 O

(@ Natélia Magatt
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How it works
Unity Reflect + Unity Pro

Import Real-time BIM model Develop

P Custom applications for digital twins,
Q unlty PI'O construction sequencing, BIM coordination, etc.

Custom viewer

2 pc O Mac &€ ios

> € unity Reflect Develop 1 J J

T D — i

Reflect on-premises

and/or cloud server VR r-@-' AR & Android




Connectivity
Autodesk plugins

Revit & Navisworks BIM 360 / Autodesk Docs

Qunty

Reflect

REGHG-5-7-8/2- 20 A&-0%=h-= Autodesk Revit 20202 - Commerc
773 Source Destination
BGEE Architecture  Structure  Steel  Systems  Inset  Annotate  Analyze  Massing &Site  Collaborate  View  Manage  Add-ins  UnityReflect  Modify (D~
] — - . 7 3 »
| & ¥ =] [ (5 W eyt
VOO E O (| PFECHEE BOSAILR 5 o e
/ Wall Door Window Component Column Roof Ceiling Floor Curtain Curtain Mullion  Railing Ramp Stair  Model Model Model Tag San g BigSketchupModel
' 2 g ' * System Grd e Text Line Group Room .
S - i | 1
elect Build Circulation Model Room & e m Rafloct Tare: Bayu Heights

Properties X 2 (30) X [ R
f‘ Leamng Cortese
™\

M 3D View - [ Jeried
3D View: {30} « 8 EditType E Romuus
Graphics 2 A
View Scale V& =1-0" Q-

) Refiect Team: High Rse + neighbourhood
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Massing clipborate  Vie Manage  Addsing

Chafksbiogel?

v Reflect

< unity

Reflect

Cancel Sync

1 Tean: Motre-Dame

Foefiect Temm: Gugge

Ezzic Roof : Cor d-—

b



Unity Reflect w/o customization
Augmented Reality

Import

Third-party
____ plugins ——



= Hiecarchy | Reflect
Create
£ 0_00_Demo* -
T Main Camera
® Cinemachine Cameras

¥ Dwrectional Light

® Post Processing Vol
* Reflection Probe

. Ly

Project ++ Animator Q Timeline © Animation | ]

M ReflectViewer
M Standalone
M Reflect
® Resources
% Scenes
1 0_00_Demo
M Navigation Test
M Trash
0 Scripts
% Standard Assets
% Environmaent
M SpeedTree
» ™7 Broadiea!
M Conder
™ palm
7 Store Assets
®® SrreamingAssets

% TextMesh Pro
g

Assets > Standard Assets > Environmant > SpeedTree > Broadieaf

% Broadleaf_Desktop Materials

9 Broadleal_Mobile Materials

W zroadieat_Desktop
Broadieaf Desktop Atlas
Beoadlea! Desitop Atiss_Billboards
Beoadleal_Desktop_Atias_Billboards Normal
Broadleaf_Desktop_ Atias_Normal
Broadleal_Desktop_Atlas_Specular

W sroadieat Modile

Broadieaf_Mobile_Atlas
Beoadleaf_Mobile_Atlas_Billboards
Broadieaf_Mobile_Atias_Billboards_Normal

Broadle:

Mobile_Atias Normal

Broadlea! Mobile_Atlas Specular

| 8roadieafBark

| BroadieatBark Normal

Broadleaves Card

M sroadleaves Card

Desktop
Desktop Normal

Maximize On Pay

O Inspecto Lghting 2 Navigat
Raflection Probe Static ~
Tag Untagged ¥ Layer 'Oeleu '
Transform
Position Z0
Rotation X0 Z0
Scale X1 Y1 r

$ VReflection Probe

HP
Type Faattime _
Refresh Mode Every frame _
Tirme Slicing Al faces at once '
Runtime settings
Importance 1
Intensity 1
Box Projection
Blend Distance 1
Box Size X 76.14518 Y 16.81522 Z 59.07236
Box Offset X 2082339 Y 595274 Z 2.783997

Cubemap capture settings

Resolution % 3
HOR 2

Shadow Distance 100

Clear Flags Skybox _
Background s
Culling Mask Nothing i

Use Occlusion Cullf

Clipping Planes  Near 0.3
Far 1000

Reflection Probe
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Digital Twin — Sensors (loT)
i.e.: Schineider HQ — AEC Collection + Forge




Digital Twin — CFD & Bl

i.e.. Booz Allen Hamilton — Autodesk Assets + Unity Reflect + Unity Pro




Digital Twin — Al + Budgeting

i.e.. Booz Allen Hamilton — Autodesk Assets + Unity Reflect + Unity Pro
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