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Executive 
summary

In this article, WSP looks 
into the very real ways 
virtual simulation creates 
value-added experiences 
for our clients.

With the arrival and evolution of new technologies 
and devices, the digital space is rapidly changing. 
Technology applications are expanding into all 
aspects of our society and their impact is profound, 
as cities, buildings, and infrastructure become 
ever smarter, with solutions for smart mobility, 
smart security, smart healthcare, smart governance, 
and many more becoming commonplace.

Immersive technologies are redefining digital 
interactions across a wide range of sectors, with 
Allied Market Research projecting the global 
augmented and virtual reality market could 
exceed US$571 billion worldwide by 2025.

The multitude of applications in use and in 
development are redefining engineering 
processes, providing leading solutions for 
every phase of development—planning, design, 
construction, operations and maintenance, 
to rebuilds over existing infrastructure.

Rapid advances in digital modelling and visualization, 
coupled with artificial intelligence (AI), larger and 
larger data sets, and 3D printing, are transforming 

everything from on-site training to city planning. They 
enable forms that could never have been conceived 
of or built—internal environments that respond 
intuitively to users, with an unprecedented degree of 
analysis of design, construction and performance.

“These technologies are improving in leaps and bounds, 
with new developments in hardware and software 
for every budget,” says Cindy Genkin, WSP Survey 
GIS/Mapping Supervisor. “The important aspect 
to remember is that even the most sophisticated 
technology stands or falls on the quality of the data 
underpinning it.”

Immersive technologies can be integrated into all 
stages of design, including at the very start, offering 
an experience that transports clients into virtual 
environments that reveal what their design will look 
like and how it might interact with existing assets.

By tying immersive technologies to intelligent design, 
WSP solutions not only help clients “see” their project 
in 3D, but also provide a view that can identify 
potential design flaws before the construction phase 
even begins. 
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Immersive technology is an integration of virtual content 
with the physical environment in a way that allows the user 
to engage naturally with the blended reality. In an immersive 
experience, the user accepts virtual elements of their 
environment as part of the whole, potentialy becoming less 
conscious that those elements are not part of physical reality.

Source: TechTarget
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3D modelling: Creates a digital model by following a 
series of pre-programmed rules that generate certain 
elements automatically; the model is based on internal 
logic rather than human manipulation.

  
Augmented reality (AR): Blends the physical world 
and digital world by overlaying virtual computer-
generated objects onto real-world objects.

 
Business intelligence (BI): Enables the visualization 
of data and information using interactive 
dashboards, often with GIS integration.

  
Deep learning: Structures algorithms in layers to 
create an “artificial neural network” that can learn and 
make intelligent decisions on its own.

  
Geographical information system (GIS): Provides 
enhanced mapping and analysis of data pertaining to 
geographic locations.

  
Light detection and ranging (LiDAR): Calculates 
how long it takes for light to hit an object or surface 
and reflect back to the scanner.

  
Machine learning: Uses algorithms to parse data, 
learn from that data, and make informed decisions 
based on what has been learned

  
Mixed reality (MR): Uses a hybrid approach. 3D 
holograms and context-specific data are projected onto 
a glass visor, allowing users to view and manipulate 
3D models while maintaining visual contact with 
other people and their surroundings.

Leading 
technologies

Immersive technologies interact 
with a multitude of existing 
technologies, devices, processes 
and applications to enhance 
real-world environments. 
Among the leading technologies 
revolutionizing engineering are:
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“Immersive technologies help produce perceived 
environments that could previously only be imagined,” 
explains Daniel Jurgens, WSP Technical Director – 
Digital Engineering. “They enhance the visualization 
process, providing engineers, builders, managers and 
stakeholders with insight into a structure’s core before 
it is even built.”

From the presentation of new projects, to anticipating 
design, construction and operational challenges, 
immersive technologies are contributing to more 
exact designs, and providing insights into preventive 
measures with consequences that extend further 
and further into the future, such as pre-emptive 
maintenance, public safety measures and more.

WSP is committed to being the leader in all property 
and infrastructure-related components for smart and 
connected systems, offering both policy and technical 
support to public and private clients, and acting 
as the liaison between owners and the emerging 
technologies. 

01 
To provide the client with an exact scale, real-life 
representation, WSP projected the design of the 
bridge lighting scheme with VR Head Mounted Displays 
across the project lifespan.

  
Serious games:  Applies gaming technologies to real-
life problems.

  
Unmanned aerial vehicles (UAVs) or drones: Refers 
to any remotely-controlled aerial vehicle with no 
human pilot or passengers that can be fully or partially 
autonomous.

  
Virtual reality (VR): Replaces real-world 
environments with simulated ones, generating 
computer simulations of experiences through senses 
and perception.
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Bringing the virtual 
realm to life

VR brings technical drawings to vivid life as never 
before, moving past imagining what a 2D plan might 
feel like in real life to providing a VR experience that 
simulates being immersed in the actual environment.

For clients and the public, this capability helps prevent 
unpleasant surprises and expensive or impossible 
alterations at later stages, improving the product and 
the experience. For the project team, VR can make 
collaboration easier and more effective.

“At the click of a button, we can produce a model that 
can be viewed on a VR device, sitting with the client 
and incorporating changes instantly and tangibly,” 
says Feodor Mayow, WSP Project Manager/Assistant 
Business Unit Manager.

Mayow adds, “WSP is moving toward a world where 
we do not just hand the owners the keys and the 
O&M manual—we hand them the digital model of 
architecture, structure and how it is supposed to 
operate.”

Flexible solutions at every project stage
WSP acts as a trusted digital advisor, applying 
future-ready technologies to deliver value-added 
solutions and services that best serve our clients’ 
individual needs.

WSP remains vendor – and technology-agnostic, with 
the flexibility to incorporate advancements into client 
solutions at every stage of a project.

“Our immersive technology applications and solutions 
take on many forms, enabling our experts to leverage 
new ideas and initiatives across our global network,” 
says Tom Coleman, WSP Consultant Advisory 
Services – Digital Master Planning. “From the 
planning stage to post-construction operations, WSP 
partners with global leaders in technology to build 
client-focused solutions that maximize immersive 
technologies to provide our clients with competitive 
advantages in their respective market spaces.”
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Improving public health and safety
WSP uses immersive technologies to simulate a wide 
array of possible environmental and security events.

From a structural standpoint, WSP applies these 
technologies to produce designs that are more 
resistant to natural disasters, with a structural 
integrity that can withstand multiple scenarios.

From a behavioural perspective, WSP augments 
on-site safety training using VR to create safety risk 
scenarios to demonstrate the variety of possible 
actions and their likely consequences. This process 
gives clients viable approaches to job site accident 
prevention through effective employee training.

WSP researchers are also applying a similar approach 
to the health and safety induction of large structural 
project workforces. By immersing candidates in a 
virtual work environment, contractors can screen 
for situational risks like vertigo to avoid potentially 
hazardous situations in the future.

Engaging stakeholders, shaping policy
WSP has developed interactive VR tools that 
enable clients to address stakeholder concerns in 
more immediate and concrete ways. For public 
consultations, interactive presentations can provide 
the stakeholders with a greater overall understanding 
of a project and how it will influence their 
environment. Such tools can also assist governments 
in shaping policy, by producing more effective training 
materials and public safety messages.

Sensory and information literacy
Visualizations are particularly useful for illustrating 
hard-to-imagine experiential qualities and, as WSP 
has found, finding innovative design solutions. 
As one example, WSP produced time-lapse videos 
to demonstrate how sunlight would penetrate 
throughout the space of a 60-story glazed tower 
development project at different times of day  
and year. 
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The objective was to show the client why motorized 
external shades were necessary to improve the user 
experience in internal conference rooms. Upon 
viewing the video, the client was convinced.

WSP is also crossing sensory boundaries with the 
development of VR acoustical models of designed 
spaces, providing clients with design-stage insight 
into issues such as echo levels and sound absorption.

“The goal is to provide a client with a VR headset 
and earphones to help them understand the level of 
echo or sound dampening that their future space will 
generate,” explains Michael Sparrow, WSP Principal 
Visualisation Consultant – TPT Asset Information & 
Systems. “We are developing a collaborative VR model 
that allows us to jump in together and work through 
specific relational or experiential issues.”

WSP formed a direct relationship with Stephen Few, 
a world-renowned expert known for his approach to 
simple visualization designs that raise information 
literacy. WSP experts apply Few’s information 

dashboard design methodology to infrastructure 
asset management, turning data assets into high-
value information and knowledge readily available 
for practical use by engineers and other professional 
services specialists.

Critical asset information
The latest advances in AI, ML, UAVs and data sciences 
can provide rapid and reliable extraction of critical 
asset information during construction inspection 
activities through first-hand data interpretation as 
well as post-mission data processing using algorithms.

During the operations and maintenance phases of asset 
lifecycles, UAV solutions can facilitate maintenance 
inspection by providing high-resolution data for asset 
condition assessments and effective decision support.

AR data comparing real-time building functions with 
operational norms provides building managers with a 
digital model of architecture, structure and operational 
efficiency.
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The arrival of digital twins
A “digital twin,” a relatively new term in engineering, 
recreates a virtual model of a real or planned physical 
asset and its connection into existing transport 
infrastructure.

The digital twin is kept in sync with the real-world 
asset through sensors and other sources of data in, 
or close to, real time. The digital twin can inform 
operational decision-making, and could one day make 
automatic, rule-based changes to the asset, such as 
automating updates or activating control measures. 
The twin be used to manage quality, predict and 
proactively manage operation and maintenance issues.

Given the multitude of insights and opportunities 
a digital twin offers, WSP is actively pursuing the 
right partnerships and approaches, creating targeted 
iterations that will lead to a fully integrated and 
intelligent digital twin. 

In the UK for example, backed by research and 
development funding from the Institution of Civil 
Engineers, WSP used historic data sets of precipitation 
and surface water levels to develop a training data set 
that, when applied to the system, predicted values of 
surface water levels. Similar application to manage 
runoff has also proven quite effective.

01 
Pictured: WSP deploys the DJI Matrice 210RTK for an 
inspection of New Zealand’s Newmarket Viaduct, a 
seven-lane state highway viaduct in Auckland.

01
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WSP-designed   
solutions

Queensland Rail
WSP applied AR technologies to refurbish a  
100-year-old train tunnel in Toowoomba, Queensland 
for Queensland Rail.

“Using AR to overlay new design features on the 
existing tunnel, the client can now predict how old 
and new elements work together, support each other 
or produce vulnerabilities,” says Sparrow. “With 
such advance knowledge, the client can develop 
the most efficient methods for making the desired 
improvements, while minimizing the disruption of 
train service.”

01 
WSP used AR to overlay new design features in 
the refurbishment of a 100-year-old train tunnel in 
Queensland. (Image shown is a direct capture from the 
HoloLens device.)

Some of the solutions 
WSP has designed 
for clients include:
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City of Helsinki
In Finland, WSP research efforts are focused on the 
development of new client-based solutions using 
drone technology. At the design stage, 3D models of 
the bridges were overlaid right on the video footage 
recorded by drones, which resulted as beautiful and 
cost-effective visualizations of the project.

WSP experts applied innovative solutions to design 
the Kruunusillat bridges, including Kruunuvuorensilta 
Bridge—one of the longest bridges in the world 
dedicated to pedestrians, cyclists, and public 
transportation.

At the construction stage, drones will be used for 
documentation. The 10-km tramway development 
connects three surrounding regions to the city centre 
of Helsinki. The project includes construction of three 
new bridges, a coastal walking trail and a cycling path, 
and AR/VR used provided the client with greater 
insight into the project’s complex lighting design.

03 
WSP experts applied innovative solutions, using 
specialized materials, new tools and technologies, to 
design the Kruunusillat bridges in Finland. Pictured: 
Project renderings featuring the Kruunuvuorensilta 
Bridge, the country’s longest bridge.

New Zealand Transport Agency
Every year the New Zealand (NZ) Transport Agency 
spends around NZ$4 million installing audio tactile 
profiled (ATP) road markings on roads around the 
country. The ATP markings, or rumble strips, have 
been integral in reducing head-on and loss-of-control 
road crashes by more than 20 percent. However, 
determining when to replace them had been a major 
issue for the Agency.

WSP developed user-centred immersive tools to 
measure the effects of ATP design and wear-and-tear 
on the noise and vibration levels produced, and the 
threshold at which drivers no longer perceive them.

“By creating an immersive lab environment, we could 
test a variety of materials and driver responses ahead 
of the road design and construction phases,” says 
Jared Thomas, WSP Research Manager – Behavioural 
Sciences. “The research has resulted in significant 
material cost reductions for the client, while 
optimizing and validating safety components to be 
incorporated into design and construction.”

02 
The laboratory-based simulations used inputs acquired 
in the field to ensure the realism of the stimuli. 
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VicRoads and Telstra
Working with VicRoads and Telstra, WSP developed 
MyRo™, an Internet of Things (IoT) application that 
collects, analyzes and disseminates real-time traffic 
data to motorists.

MyRo™ uses the latest technology (CCTV, 
Bluetooth/Wi-Fi connectivity and devices) to provide 
smarter and safer road work areas. The technology is 
built on an open and agile platform that uses existing 
infrastructure as well as portable devices that include 
SMART mobile traffic system trailers, trailer-
mounted message boards and trailer-mounted variable 
speed limit signs.

MyRo™ leverages a range of monitoring devices, 
closed circuit television, variable message signs, 
social media and other Intelligent Transport 
Systems (ITS) technologies, and integrates with 
other external applications such as GIS and online 
traffic simulation modelling.

Traditional tools such as variable message signs, 
websites, media releases, letters and social media are 
used to communicate with the travelling public. These 
methods of communication rely on manual processes, 
which can be inefficient and do not provide the 
information in real time.

04 
A view of the MyRo™ IoT Platform, featured in  
this video. 
05 
MyRo™ monitors traffic and roadwork activity, 
manages devices and messaging, and facilitates 
booking, scheduling and reviewing of roadwork and 
other events across the M80 Upgrade Project network.
06 
Trailer-mounted full RGB variable message boards 
are used to communicate real-time notifications on 
roadwork activities, approach speeds, incidents and 
alternate routes.

04
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An Intelligent Transportation System (ITS) is 
a combination of leading-edge information and 
communication technologies used in transportation 
and traffic management systems, to improve the 
safety, efficiency and sustainability of transportation 
networks and reduce traffic congestion.

Source: WSP

05 06
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Sydney Metro Authority
Integrating immersive technologies into the digital 
engineering workflow allowed WSP to transform data 
into a visual format for the Sidney Metro, Australia’s 
biggest public transport project to date.

VR helped inform project design decisions and 
communicate complex 3D issues, options and 
scenarios to the client, stakeholders and joint 
project teams.

Extensive stakeholder consultation has also allowed 
for the community—a key stakeholder group and 
the ultimate end user—to have a major say in the 
design and future-proofing of the Sydney Metro 
infrastructure. Using AR on site proved particularly 
insightful, with the ability to frame the design solution 
in a real-world context compelling and engaging for 
key stakeholders.

07 
Stakeholder using a tablet to view Belmore  
station via AR.

Positioning new horizons
While clear and present in a variety of solutions 
currently being offered to numerous industries, the 
world of immersive technologies is still in its infancy. 
Today’s immersive technology solutions provide 
windows on the future, providing insight and 
stimulating new ideas as to the infinite possibilities 
of tomorrow.

As a trusted and future-ready digital advisor, WSP 
remains vigilant in the assessment of new and 
emerging immersive technologies. Remaining  
vendor– and technology-agnostic, our experts are out 
ahead of the curve, working closely with global leaders 
in the technology space to identify the most efficient 
and cost-effective solutions for our clients in the 
digital age. 
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WSP Global Inc. 
1600 René-Lévesque Blvd. West 
16th floor, Montreal, Quebec 
H3H 1P9

wsp.com

As one of the world’s leading professional 
services firms, WSP provides technical 
expertise and strategic advice to clients 
in the Transportation & Infrastructure, 
Property & Buildings, Environment, 
Industry, Resources (including Mining and 
Oil & Gas) and Energy sectors, as well as 
offering project and program delivery 
and advisory services. Our experts 
include engineers, advisors, technicians, 
scientists, architects, planners, surveyors 
and environmental specialists, as well as 
other design, program and construction 
management professionals. With 
approximately 48,000 talented people 
globally, we are uniquely positioned 
to deliver successful and sustainable 
projects, wherever our clients need us.

http://wsp.com
https://www.facebook.com/WSPglobal/
https://twitter.com/wsp
https://www.linkedin.com/company/wsp/
https://www.instagram.com/wspglobal/

