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Game engines such as Unity & Unreal have changed 
the way that visualisations are produced and content 
is created. The majority of the immersive content 
used in game engines is created using flatscreen 
3D software; via BIM from programs such as Revit 
or Navisworks; CAD applications such as AutoCAD, 
Alias, CATIA etc; and meshes from 3D modelling 
and visualisation tools such as 3ds Max, Rhino, 
Sketchup and Blender (Unity, 2020). This chapter 
looks at this method of visualisation in more detail 
and also considers some of the emerging techniques 
for immersive content creation that includes reality 
capture with 3D scanning and the creation of 
geometry in VR using XR spatial design tools. 

“The definition of visualisation has broadened 
to be about more than just creating pictures for 
humans to observe. It is now about creating digital 
experiences in the physical world” (Forrester, 2020) 
and these experiences: “are fundamentally both 
immersive, because the digital representation of 
reality approaches the authenticity of our analogue 
experience of reality, and interactive, because users 
have precise control over their experience and vantage 
point.” (Unity, 2020). This type of visualisation is 
unrivalled in terms of visual communication and 
is being termed Real-Time 3D (RT3D) because of 
its ability to action real-time updates. The benefits 
of this to the industry are clear but cost of RT3D 
production is a drawback: “Developing even a 
simple scene that can be interacted with at the most 
fundamental level is expensive and time consuming. 
This price of admission is an immediate turn-off 
to most architecture and design firms who have a 
limited amount of time and money to put together a 
design presentation and will almost never spend it on 
something so extravagant” (Easy Render, 2020).

Despite the cost implication the prevalence of RT3D 
visualisation architecture is growing and Knock, 
2020, asks: “With the world leaning more towards 
immersive technologies and more competition to 
win tenders, this raises the question - Is this where 
the future is heading? Are still images a viable way 
of securing a pitch? Or are those days now behind 

us?”. As a recruiter he is also well placed to identify 
skills gaps: “More and more, there is a reoccurring 
theme of clients asking for candidates to have 
experience in the game engines like Unreal and 
Unity; but also, candidates who are looking to upskill 
and develop their understanding of them” (Knock, 
2020) and Morphosis Architects, agree that there 
is an opportunity: “immersive technologies are also 
opening up new roles in the AEC industry, creating 
opportunities for a rising generation of designers and 
technologists with skill-sets that straddle architecture, 
visualization, and scripting” (Design Boom, 2020)

Typically an architecture company has the following 
visualisation requirements – Rendered Views, Videos, 
360 Views, VR and Interactive Models – Heatherwick 
Studio (Simply Rhino 3D Tutorials & Events, 2020) 
Before the need for RT3D, the first three requirements 
could be produced in software such as 3ds Max 
or Rhino with a significant level of post-production 
done in programs such as Photoshop. The release 
of rendering tools such as V-Ray improved the level 
of visual fidelity and reduced the level of post-
production but are specific to that rendering engine; 
and ultimately both approaches are limited to the 
production of a single frame. The introduction of 
a game engine to the design process enables the 
production of RT3D visualisation.

Implementation of a game engines to the visualisation 
process requires a different way of working: “To 
achieve the best performance and visual quality 
when deploying to various platforms, real-time 3D 
content typically needs to be optimised” (Unity, 
2020). The procedure is labour intensive and careful 
preparation of the geometry is required: removing 
hidden geometry, converting to mesh, merging and 
subdividing, and reducing poly count: “a good rule-
of-thumb is to keep the number of polygon faces 
in a model below 50,000” (Design Boom, 2020). 
Additionally the game engine learning curve is quite 
steep, due to the need for programming skills, and 
if importing 3D models the process is one-way as 
there is no direct link; changes made in the creation 
software are not updated in the game engine. 

To develop a RT3D visualisation an experiment was devised with Twinmotion - a RT3D visualisation platform for 
designers and architects, powered by Unreal, that features a direct link and icon-based interface. Using a free model 
downloaded from ARCHICAD an environment was created, camera paths were setup and interactive elements were 
added. The presenter mode was used to produce an interactive walkthrough viewable as an executable file on a PC 
and a VR application that was tested on the Oculus Quest headset via the link cable. The creation process was easy 
and required no coding skills. It was also very quick but the disadvantage seemed to be the lack of customisation 
particularly with regards to the interactive elements. It can be concluded that Twinmotion is very effective for creating 
fast real-time visualisations and could be used in an architectural practice to quickly communicate designs. If a 
more custom solution is required then the game engine approach would be needed. Presently, it is not possible to 
share files between Twinmotion and Unreal but if it was, a more desirable workflow would be to start a project in 
Twinmotion and build functionality in Unreal. This integrated workflow is being developed to be released in 2021.
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The drawing process was relatively straightforward and 
1:1 scale was found to be useful for confirming spatial 
volume and placement of geometry but drafting tools 
were limited: “In order for modelling in VR to become 
viable in the professional world, however, it must be 
developed further to rival the current capabilities of 
traditional CAD systems. Initial CAD in VR capabilities 
that would be required include implementing translation, 
rotation, scaling and toggling snap to grid on and off. 
Offering more geometry features would also be essential 
(Feeman et al, 2018)

Architects have been developing their own versions 
of VR CAD integration and the: “solution is to have 
architects more engaged in advancing technology. 
Architects need to be part of the making of their own 
tools” (Wang, 2020). Several studies have been carried 
out to evaluate the effectiveness of CAD modelling in 
VR with the most promising software being identified 
as Mindesk: “a plugin for Rhino 5 that allows for CAD 
model creation from within a virtual environment” 
(Feeman et al, 2018). Results show that: “CAD models 
made in VR could be viewed, edited, and evaluated in 
the traditional CAD engine once the user completed the 
modelling within the VR environment” and “VR could be 
leveraged to generate concepts and ideas more quickly 
than traditional CAD when used for simple models or 
communicating information quickly about 3D geometry” 
(Feeman et al, 2018) but the process was hindered by a 
limited number of drafting tools (Wang, 2020).

Barcelona Pavilion VR

Crucial to Immersive Design is the ability to create 
content in VR: “Creators want a more hands on 
approach to designing in real time” and require 
an: “integrated Design Process, design in 2D or in 
3D environments, parametric modelling and live 
integration with existing tools, immediate feedback” 
(Weir-McCall, 2020). The adoption of XR spatial 
design tools will help to facilitate this but also need 
to address rather than add to a pre-existing problem 
within the industry – interoperability. There are 
numerous 3D applications with different levels of 
compatibility for each task throughout the project 
and, as David Weir-McCall remarks, “One of my pain 
points as an architect was that you always had these 
different platforms that just didn’t talk to each other. 
One of the great things that I’m seeing across the 
sector is people creating new tools to help address 
these problems” (AEC Business, 2020). The most 
successful tools will be those that make the process 
more seamless.

There is a rich ecosystem of XR spatial design tools 
- Gravity Sketch, Tvori, Masterpiece, Quill, Medium, 

Tiltbrush etc – that work in a more natural way than 
making 3D with a 2D UI: “Because we now have 
spatially aware displays, we can finally see digital 
objects in true 3D” (Pangilinan et al, 2019, p45) 
and: “A well-executed VR tool makes flat tools like 
3ds Max or Blender look like a chore” (Alfredo, 
2019) whereby the use of: “such CAD tools lack the 
immediacy and expressiveness of sketches” (de Klerk 
et al, 2019). In VR creation encourages creativity: 
“VR immersion within design environments increases 
designers’ involvement with the design itself, enriches 
their imagination and creativity, enhances their 
performance and increases their design’s complexity” 
(Alatta & Freewan, 2017) improves spatial perception: 
“VR fills a gap in the architectural design process: 
creating spaces in direct relation to the body, making 
it possible to assess the design of spaces at full scale 
as they are created” (de Klerk et al, 2019).

To test these findings an experiment was setup to 
evaluate the live link between Mindesk with Rhino 
and Unreal by drawing The Barcelona Pavilion in VR 
by Mies van der Rohe.
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Can point clouds be used to create an immersive 
experience in a game engine? Using a 3D scan and 
Unity an experiment was undertaken to answer this 
question. The point cloud data used was in .e57 
format and therefore not suitable for direct integration 
with Unity because of the lack of: “planar surfaces, 
hence preventing a similar simple conversion to 
a mesh model. The visualisation of points in Unity 
is infeasible because points are infinitely small and 
therefore not visible” (Unity, 2020)

To be able to import the point cloud into Unity the 
file needed to be converted into a mesh format using 
mesh conversion software. Upon conversion an .fbx 
format was produced that imported well into Unity 
whilst retaining its textural information.

Disappointingly the mesh quality was poor and 
despite correcting several inverted normals in 3ds 
Max the time to repair damaged geometry would 
have been considerable. Interestingly, these findings 

are comparable to those found the paper ‘Immersive 
visualisation of construction point cloud data, meshes 
and BIM models in a VR environment’ that stated 
that: “The advantage of mesh visualisations is that a 
scene can be displayed with a large degree of textural 
detail while not occupying a lot of storage space or 
requiring high amounts of computational resources. 
However, the drawback is that these data tend to 
be less geometrically accurate, certainly at element 
edges. Scenes with a lot of clutter and sharp-edged 
elements, of which construction sites are excellent 
examples, pose severe challenges to create high 
quality geometrical meshes” (Vincke et al, 2019)

Notwithstanding problems with the imported geometry 
an interactive walkthrough was produced that can 
be experienced in VR in an Oculus Quest headset 
using the link cable and leads to the conclusion 
that this type of content creation has huge potential 
for architectural visualisation however the mesh 
conversion process needs further refinement. 
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Social VR platforms include VR Chat, Mozilla Hubs, 
Sansar to name but a few and from attending Venice 
Expanded 2020 in VR Chat and ARS Electronica 
2020 in Mozilla Hubs first-hand experience was 
obtained. Each festival was housed in its own unique 
virtual environment and was easily accessible by 
virtual visitors in headsets or online.

The consistent unique selling point of all of these 
platforms is accessibility and ease of use (Perera, 
2020) and it can be seen that use is starting to go 
beyond purely social as (Alfredo, 2019) concludes that 
they will: “evolve into a more general playground to 
think within”. As a consequence, Social VR is starting 
to be added to architectural academic curriculums 
for sandboxing to improve embodied experience 
understanding (KooZA/rch, 2019). 

To test, a world creation experiment was undertaken 
to determine whether a Social VR platform could be 

used to sandbox an existing 3D concept and Mozilla 
Hubs was selected because it features Spoke, an 
online 3D creation tool, that would prove crucial to 
evaluate whether 3D assets created in other platforms 
could be integrated into a new world.

The world was based on a 3D world recreation of the 
Bristol Light Festival and was constructed with 360 
footage captured during the event along with assets 
created specifically for this project created in 3ds 
Max. Assets were transferred to Spoke via .glb format 
however this not directly writable and the Babylon.
js exporter plugin was required. Once converted the 
geometry imported well and Spoke was used to add 
sounds clips and the floor was made walkable. The 
world was then published and could be explored 
online and in headset. After initial compatibility issues 
were resolved the process proved seamless, easy 
to update and successfully produced an embodied 
experience of the original 3D concept.


