
art 2 in this Procedural 
Cities series will explore 
the key design and control 
mechanisms for procedural 
architecture. Art direction is 

crucial in any design work and important 
to prepare well, especially when parts of 
the content creation process are technical 
and supposed to be automated. Control is 
key. If you can control it, do so! The better 
you’re prepped for pitfalls, the more time 
you free up to invest in actual design. 

1.  CONSIDER THE  
ARCHITECTURAL SCOPE

Our last article showed that combining 
different building archetypes into one 
procedural system is challenging and needs 
careful planning – or multiple subsystems. 
So naturally, when planning a project, it is 
crucial that you precisely define the entire 
artistic scope of what you would like to 
build. The more archetypes used in the 
target urban fabric, the more complex your 
setup will get.

Once the scope is defined, you can dive 
into the detailed research about how each 
aspect of the architecture is supposed to be 
translated into textured 3D geometry. This 
process is still relatively straightforward.

2.  DEFINE THE DISTANCE  
TO THE OBSERVER

The further away you are from a building, 
the fewer details you notice, and your 
brain will start filling in the missing visual 
information. The border between modelled 
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geometry and texture details fades. This 
‘trick’ is very deliberately used in 2.5D 
workflows, where projection techniques are 
used to create the impression of a detailed 
3D environment. An example of this 
technique is matte painting, which is very 
common in VFX. Other phenomena such as 
motion blur, depth of field or atmospherics 
further strengthen this effect.

Let’s have a look at this graph [Figure 1]. 
The closer you can get to the 3D building 
with your camera, the more details you will 
notice which have to ‘sit right’. This is less 
of a challenge in typical VFX work, as you 
always have full control over the camera 
moves in a shot, while in a 3D game, the 
player may be able to move very close up to 
every single building.

Due to this dynamic, it is crucial to 
define early on what the closest distance to 
the camera is, which is ‘allowed’ for your 
procedural system. And the closer this is, 
the exponentially more details you have to 
solve consistently.

Of course, it’s also very common to mix-
and-match techniques to save resources 
(both production-wise but also regarding 
hardware/disk space, e.g. in a game).

“THE BETTER YOU’RE PREPPED FOR  
PITFALLS, THE MORE TIME YOU FREE UP 
TO INVEST IN ACTUAL DESIGN”
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[Figure 1] Perceived realism 
by camera distance



3. ATTRIBUTE GRANULARITY
Procedural modelling excels at creating 
large amounts of model variations within 
given constraints. That variation typically 
comes from using random value ranges of 
specific attributes, such as floor heights or 
roof angles. 

Looking at reference images, such as the 
famous Candler Building [Figure 2], we can 
study how many control attributes we need 
to drive the design of such a building (see 
also point 5: Practical Exercise).

We find potential attributes for: ground 
floor height, number of ground floors, 
number of upper floors, upper floor 
height, number of ornamented top floors. 
Additionally, there’s multiple different 
vertical and horizontal façade structure 
subdivisions, subpatterns, deco and window 
type distributions. The list can easily have 
50 entries – for one façade type that is! 
Switching to another construction type, 
more could be added, of course. So, it 
becomes clear that:

1. The closer to a building you can get 
with the camera, the greater control  
you need
2. Having more attributes means having 
more control
3. The more control you have, the more 
you’re limiting system throughput.

Considering and balancing these factors is 
profoundly important.

4.  ENSURE ARCHITECTURAL 
CONSISTENCY

What is architectural consistency? 
Architects typically spend months 
designing just a single building, trying 
to find the best design for a given site 
and budget, optimised for quality space, 
logistics area, lighting conditions, material 
choices, acoustics, and many other 
important factors. Thus, approximating 
such designs by creating a procedural 
system that can generate hundreds or 
thousands of different buildings obviously 
has to take a few shortcuts.

To be more transparent to non-technical 
folks: this optimisation step is not solved 
with procedural modelling – it is mimicked 
or approximated by it. By taking this 
shortcut, many architectural aspects 
are usually not even bothered with, for 
reasons of optimising time and complexity. 
Especially if, for a project, the buildings will 
only be visible from a certain distance (see 
point 2). 

Examples are:
• Doors are placed in bad spots, or not at all
• The window/room arrangements are not 
synchronised across neighbouring façades
• Balconies are not accessible with a door 
and secured with railings

[Figure 2] Candler 
Building, Atlanta, USA

A few beautiful examples of different building archetypes
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Creating procedural systems that also 
directly create optimised LODs is very, 
very difficult.

To create LODs for 3D models 
efficiently, most studios use automatic 
LOD systems such as InstaLOD, 
Simplygon or similar, which take the 
high-res model and decimate it. They 

indeed work very fast for some cases 
(like cars, characters, rocks), but with  
3D architecture, the results are typically 
not satisfying and especially inconsistent. 
For example, the same architectural 
features (chimneys, dormers) often  
get decimated differently, leading to 
visual artefacts. 

At vrbn solutions, we take a different 
approach (‘the rocky road’). We control 
these things at a low level of the 
building construction itself, combined 
with an internal asset library that is fully 
consistent with three pre-existing LODs 
for each asset, creating buildings with up 
to five consistent LODs.

LEVELS OF DETAIL (LODs)
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• Roofs don’t have consistently routed 
rainwater pipes
• Distributed assets are intersecting

Following this logic, it becomes clear 
that there is a dependency between the 
efficiency of how many buildings can 
be generated with a procedural system 
versus the emerging consistency, for which 
implementing the logic takes time. This 
dependency is usually exponential and, 
therefore, tricky (but essential) to control. 

One more aspect of this topic is that the 
more assets you have available, the more 
asset layout permutations you can generate. 
You are literally starting to deal with 
infinity – and you’re starting to think about 
how to quantify ‘good’ architecture.

5. PRACTICAL EXERCISE
Topic: Defining the attribute granularity for 
procedural architecture (see point 3).

As seen in last issue’s article, attribution 
control heavily depends on the building 
typology. Therefore, sorting the archetypes 
well in the first place and then clustering 
by common features is crucial. This is true 
for the main volumetric appearance of the 
building, but also the façade structure.

As inspiration, let’s look at the Nakagin 
Capsule Tower hotel by Kisho Kurokawa 
Architect And Associates (1972). The 
detachable and replaceable capsules follow 
a very geometric base pattern [see Figure 3], 
yet the array is broken here and there. It’s 
the nature of these rules that take a simple 
principle and convert it into a structured 
organism. Finding these rules and 
expressing them in as few control attributes 
as possible that drive the 3D modelling 
process is really the true art behind the 
design of a procedural system.

Let us explore this process in a few 
exercise steps.

Step 1: For building your dream 3D city: 
isolate the target building archetypes you’d 
like to work with. Then, decide on the 
distance of how close you can get to the 
building. For each of the chosen building 
archetypes, go through steps 2-4.
Step 2: Left side of the sketch [Figure 4]: 
find reference images for the buildings 
you’d like to go for. Define also their usage 
(residential, industrial, etc).
Step 3: Middle of the sketch: think about 
the building form's volumetric breakdown 
and its best-suited attributes to describe 
this form. Examples: ground floor height, 
upper floor height, number of upper floors, 
roof form, and so on.
Step 4: Right side of the sketch: depending 
on how close to the buildings you’d like to 
get, you can skip geometric detail and just 
use textures, especially for façades. If going 
for more detail, you will need to implement 
more control for all elements and their 
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[Figure 3] Nakagin Capsule Tower – Tokyo, Japan [Figure 4] Aspects of building attribution – sketch



APPROACH AT  
VRBN SOLUTIONS

As architectural quality and 
consistency is our highest goal, 
we need to control the design at 
a very granular level. This means 
in our modelling approach for our 
high-quality buildings, we’re striving 
towards a workflow that allows us 
to control all aspects of building 
typology, building volume, façade 
patterns and elements, but also 
the art-directability of the whole 
system. Procedural systems are very 
strong with creating a lot of random 
variation, but if you need better 
control, the attribution of all details 
becomes harder and harder.

We have developed many 
different procedural approaches, 
both internally and for clients.

Our main proprietary workflow 
is deliberately not fully procedural 
and agnostic of any particular style 
of architecture or archetype – this is 
why our approach is quite unique.

dependencies define the attributes. There is, 
of course, a balance needed in this process.
Step 5: Now, it’s time to explore the full 
design space and combine the findings. 
Which building archetypes can you tackle 
with the same volumetric structure? 
Which façade types can you use on which 
archetypes? The key to the principle of 
finding the attribute clusters is carefully 
dissecting and clustering all key aspects 
that make up ‘the nature’ of the archetypes 
you chose in step 1.

There are no clear rules for this process. 
Like in our last article, the path to success 
is more depending on training the eye and 
learning how to cluster similar patterns. 
Patterns you can’t combine will need their 
own solution or even their own procedural 
(sub-) system.

6. CONCLUSION
• Art direction has a strong influence on a 
procedural system’s overall design

• Defining the project’s architectural scope 
is crucial to be determined early on
• Balancing the number of control attributes 
is an artform by itself
• Defining the target level of architectural 
consistency helps to manage complexity
• Studying reference images and finding 
commonalities is the best starting point  
for research
A good ‘rule of thumb’ to follow when 
designing procedural systems is: ‘Treat 
everything the same way, then sort out and 
solve all exceptions one by one.’

In Part 3 of this Procedural Cities series, 
we’ll explore the ‘granularity’ of procedural 
systems for 3D urban environments. We’ll 
have a special focus on the decision about 
which parts should be tackled procedurally 
– and which should not.

FYI
For any questions, please feel free to 
contact the author via info@vrbn.io

“CAREFULLY CLUSTER ALL KEY ASPECTS THAT 
MAKE UP ‘THE NATURE’ OF THE ARCHETYPES”
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Different building types using our 
proprietary modelling workflow


