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What is a Digital Twin?

A virtual replica of a physical product, 
process, or system.

A bridge between the physical & digital 
worlds, using sensors to collect real-

time data about a physical item.

This data is then used to create a digital 
duplicate of the item, allowing it to be 

understood, analyzed, manipulated, or 
optimized. 

Other terms include virtual prototyping, 
hybrid twin technology, virtual twin, and 

digital asset management. 

Integrate artificial intelligence (AI) & 
machine learning (ML) to bring data, 

algorithms, and context together.

Enable organizations to test new ideas, 
uncover problems before they happen, 

get new answers to new questions, and 
monitor items remotely.

A glimpse into the future…



4



5

How are Digital Twins 
being used?

Improving complex business 
processes – building  predictive 

models and simulations.

Traditionally used to improve the 
performance of single assets, 

such as wind turbines/engines.

Now, they connect not just one 
asset but rather systems of 

assets or even entire 
organizations. 

As they bring together more and 
more assets and combine them 

with information about processes 
and people, their ability to help 

solve complex problems is 
increasing.

s.

For example, the National Football League used statistically-built digital twins to test proposed 

changes to player equipment without risking the health and safety of real players.
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Use  in Commercial Real 
Estate

Building operators bring together 
previously unconnected systems. 

Security, monitoring, HVAC,  
wayfinding systems provide new 
insights, optimize workflows, and 

monitor processes remotely. 

Occupant control over spaces & 
environmental conditions, 

enhancing the user experience.

By optimizing systems and 
connecting people - reduce costs, 

avoid future costs, increase 
utilization, improve overall asset 

performance & value.
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Here to stay?

Trends suggest that we’re on the 
verge of a digital twin explosion.

Research by Gartner has found 
that 48 percent of organizations 
using IoT are also using or plan 

to use digital twins in 2018. 

50% of large manufacturers 
have at least one digital twin 

initiative launched by 2020.  Will 
triple by 2022. 

Digital twin technology integrates 
sophisticated IoT sensors, AI, 

and machine learning, to solve 
difficult challenges. 

Powered by high-performing 
databases that can pull together 

and process many data sets in 
real-time.

Computing speed, power, cost

Mining/Interpreting Big Data

IoT

AI

Machine Learning

Augmented Reality
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Digital Twin Future?

Remarkable possibilities at the 
organizational level in the built 

environment. 

Improve efficiencies, optimize 
processes, detect problems 

before they occur, and innovate 
for the future. 

Afford operators and designers 
detailed, intricate views of 

physical assets – remotely. 

Unprecedented control over 
information, activation, & 

visualization.

Facilitates better decision-
making.

Gartner “Hype Cycle” for Emerging Technologies, 2018
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Digital Twin Future?

Helping organizations stay 
ahead of digital disruption by 

understanding changing 
preferences, customizations and 

experiences. 

Cognitive digital twins move 
beyond human intuition to design 

and refine future machines. 

The campus is a machine for 
community.

DT’s fill the gap between 
construction modeling and digital 

futures that facilitate smart 
campus management.

Gartner “Hype Cycle”
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Campus Planning?

Geographic digital twins have 
been popularized in urban 

planning in the Smart Cities 
movement. 

Interactive platforms capture and 
display real-time 3D and 4D 

spatial data in order to model 
urban environments (cities) and 

the data feeds within them.

AR can be used to create 
augmented reality maps, 
buildings, and data feeds 

projected onto tabletops for 
collaborative viewing.

Digital twins of built assets are 
seen as a logical extension at an 
individual asset level and even at 

a national level in the UK. 

Gartner “Hype Cycle” for Consumer Technologies, 2007
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Campus Planning?

Combining big data analytics 
with reality modeling establishes 

the digital twin campus...

…which displays various levels 
of temporal and spatial data 

needed to manage a building’s 
facilities efficiently in a unified 

dashboard. 

Allows facilities managers to 
operate and troubleshoot 

systems from remote locations, 
improving productivity and 

comfort of building occupants 
and eliminating energy waste.

Gartner “Hype Cycle” for Marketing Technologies, 2014
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Intelligent 3D Data 

Intuitive access to asset 
information. 

IoT sensor data feeds the model, 
environmental status is current.

Real-time visibility of utilization, 
equipment status, utilities, 
devices, construction, and 

maintenance.

Optimization for temporary 
conditions, including safe routing 

for pedestrians, traffic, and 
autonomous vehicles.

Enhances signage, wayfinding, 
digital brand presentation & 

consistency. 

Increased maintenance 
efficiency.

Gartner “Hype Cycle” for Enterprise Architecture, 2020
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From Micro to Macro

A realistic digital representation 
of assets, processes or systems 

in the built environment that 
adds social and economic value 

by augmenting decision 
processes. 

Ideally able catalog information 
and to mimic the dynamics of 

real-world elements.

All functionalities, internal 
mechanics, simulated behaviors.  

Relationship with environment 
throughout the entire lifecycle.

Diverse scales of digital twins, 
from asset fabrications, to 
buildings, to precincts, to  

communities & cities.
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From Micro to Macro

With the advent of the IoT, digital 
twins can monitor for desired 
state and act when a desired 

state is not reached. 

Digital twins are created in the 
BIM environment.
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Challenges?

Interoperable DT’s required 
across entire networks & supply 

chains. 

Challenges involve globalization, 
new sharing & interoperability 

capabilities. 

Managing all data for digital twin 
among partners as systems 

evolve will be a challenge.

Genuine value requires a holistic 
approach to store, manage and 

manipulate digital data. 

Need for a robust industry 
change management process to 

ensure accurate maintenance 
and alignment of virtual and 

physical configurations.



Implementation Basics

B r i d g i n g  t h e  G a p  B e t w e e n  
D e s i g n  a n d  A s s e t  M a n a g e m e n t



Lifecycle of delivery – continuous flow

CLIENT 

ENGAGEMENT

BIDDING/

MOBILISATION

RAPID 

OPTIONEERING

DETAILED 

DESIGN
MANUFACTURE ASSEMBLY

DIGITAL ASSET 

MANAGEMENT

Employers 

Information 

Requirements

Data 

Requirements 

Digital BIM 

Execution Plans

Digital Survey Data Lake, Common Data Environment 

Offsite/3D 

manufacture

On site Data 

collection

Digital Twin

Digitally enabled project management 

Digital Rehearsal

Generative

Design

Model Based 

Design
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Positioning Digital Asset Management 
Across The Lifecycle

Digital design 
& build BIM

“3D digital twin”

Asset data (Uniformat, 
IFC, COBie, etc.)

Whole Life simulation

Digital Operate 
& Maintain

EAM Work Mgmt

IoT integration platform

Analytics platform

Asset performance mgmt

Asset 
Disposals

Asset 
Investment 
Planning

Circa 20% Life cycle cost Circa 80% Life cycle cost

Handover

Handback
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What is a BIM (Building Information Model)? 

As first defined in the National BIM Standard-United 

States® (NBIMS-US™), a BIM “is a digital 

representation of physical and functional 

characteristics of a facility. 

As such, it serves as a shared knowledge resource 

for information about a facility, forming a reliable 

basis for decisions during its life cycle from inception 

onward.”
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The Asset Information Model

The Asset Information Model 

matures over time.  

It plays a critical role in translating 

and managing data requirements of 

the Enterprise Asset Management 

System.
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What Information Is Collected? And How?

Types of Data

• Geometric Data

• Parametric Data

• Field Data

• Operation and 

Maintenance Data

Types of Collection

• BIM Authoring Software

• Custom Spreadsheets

• COBie

• FM/Work Order/CMMS 

Software



COBie Carl Can’t Find It

As Constructed Info

• Hard Copies, Prints, 

Plans

• “Digital” PDF’s

• 2D CAD Files

O&M Manuals

• Binders & Boxes

• “Digital” PDF’s



The Gemini Principles

Center for Digital Built Britain - https://www.cdbb.cam.ac.uk/system/files/documents/TheGeminiPrinciples.pdf



The Digital Twin Thread

Basic
Full Enhanced

Next 
Generation

Digital Twin Scale

The digital twin is driven by a digital thread whereby data is 

exchanged between multiple functions and technologies 

which are required to enable a digital twin.



Digital Twin Expertise 

People & Processes Technology & Data Benefits Management

✓ Domain knowledge and 
expertise

✓ Business Analyst skills

✓ End to End technology 
architecture ET, OT, & IT

✓ Information Management 
Expertise

✓ Integration with enterprise 
asset management and 
capital programming to 
identify and manage benefits 
realization
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Author, convenor, and contributor to supporting international standards 
(ISO 55000, BS-1192, ISO 19650, and Digital Twin)



Flipping the Process

I. Common Approach

Problem 
Statement

Product Cost Capability Benefit

User Story Capability Benefit Cost
Work

Package
Product

II. Recommended Approach – Beginning with the Users of the Twin

10 year Roadmap

DT Architecture
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Reality Capture & Visualization
Planning Digital Twin
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Planners can leverage data on use, availability and 
type to run scenarios and optimize layouts for a 
building or entire complex. 

In this example, data on space usage from different 
time periods can be interpreted to consider new use 
alternatives and optimal space planning.



Reality Capture & Visualization
Rehearsal Digital Twin
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Interoperability between systems in a 
digital twin provide visibility in time and 
space dimensions to avoid conflicts. 

In this example, engineers had the ability 
to view underground utilities to optimize 
proposed placement of and relocation of 
utilities with new pilings.
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AR for Field Support – Site Assessment



Reality Capture & Visualization
Rehearsal Digital Twin
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When it comes to decisions about business 
investments, high quality visualizations can play 
a key part. 

In this example, interactive and immersive 
visualization helps to test restricted space 
suitability.



Performance Optimization
Asset Management Digital Twin
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Digital twins can be connected 
to enterprise asset 
management systems to 
enhance operations and 
maintenance activities.

In the example, discrete assets 
are linked to work order data 
and manufacturer details to 
support efficiency in 
maintenance work.



Performance Optimization
Operations Digital Twin
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Fully mature digital twins are 
connected to sensors to support 
real-time monitoring and response 
through AI.

In the example, algorithms are 
interpreting energy consumptions 
and making recommendations for 
adjustments. 



Data-Rich
Design

Obstacles to Overcome

• Tipping point commitment.

• Value recognition.

• Supply chains are still disjointed.

• ISO Standards are still relatively new.

• People store and manage data differently.

• Not everyone is on board – yet…

• 3D work requires industry mindshift!



Data-Rich
Design

Where to Start

• Operations & Maintenance In The Room.

• Pick Some Assets (That Matter).

• Require Classification Systems (Off-The-Shelf).

• Focus On Problems Needing Solutions (Not Vice-Versa).



Demystifying the Digital Twin
Connecting the Virtual and Physical

TKINS

V

Tuesday, July 13th | 10:30 AM | Regency 3

FEFPA Summer Conference 2021

Diplomat Beach Resort

QUESTIONS?

https://indd.adobe.com/view/7536414f-0481-40d4-9054-30e169753624

