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Preface / Förord 

 
The basis for this paper comes from my interest for automation and procedural 
tasks and how you can make intricate and fun designs for artists and not highly 
technical users. 
But also to show that you do not require a vast technical knowledge to create 
automated setups and tasks for artists to take part of.  
 
 
 
 
Pontus Jakobsson  



 
 
 

Summary 
 
The thesis will explore the connection and the automation in Visual Effects, and 
how that differs from our real life automated factories, and their similarities.  
By translating and understanding it into a Visual Effects context, we can be more 
efficient with our time and results.  
 
This thesis will go through a practical experiment where an automated house is 
generated from simple boxes, and with an artistic manual control,  to a more high 
resolution object than before. By using this type of approach, we will gain more 
access to faster iteration, updates and user friendly controls for more hobbyists 
and junior artists.  
 
What we will see is not a finalized product, but the concept of the idea in 
automation. As you learn more about proceduralism, we can see what sort of 
time it saves, and when to use it. Large scale productions and the like this is the 
most preferred method, if the premises would be top create fast iterable and 
differential houses between. Here is where automation thrives more than 
manual work because of the amount of output it can do.  
 
As always, these automated setups can be done differently and even more 
procedural and to remove the creative input. VFX setups and real life factories 
work in the same way, they are looking for the same thing. To take input A and 
convert it to output A, B, C, D .. and so on.  
Houdini is a 3D software package where it thrives in this kind of workflow, 
where we work in a non- destructive and non-linear environment. And it makes 
it easier to add layer on a layer on a layer, continuing in the same fashion until 
someone says stop.  
 
 
 
 
 
 
  



 

 
Abstract 

 

The world of proceduralism is vast and massive, and it’s applicable in many different areas and 
applications. The most common type of proceduralism is automated task in factories, industries 
where people don’t have to do the heavy labour that it entails.  
As we dig deeper into the art of proceduralism in the Visual Effects world, we’ll discover a new 
meaning of the word and how it is interpreted by consumers and artists. By re-defining the word 
and put it into a context of a creative base, more paths immediately opens to what you can and can’t 
do. By using automation of effects and the likes, we can achieve faster, better and more accurate 
results to use in our fantasy worlds. But how far can it reach before we lose the grip of a person's 
touch?  
 
Automation and Procedural tasks are quite the same, but can also be vastly different. A procedural 
task involves performing a procedure, which is a sequence of activities to achieve a goal. You can 
kick it further and apply this to ourselves and how we work.  
In most what we do, we follow certain steps and procedures.  Writing, reading, driving cars, cooking 
food and getting dressed. Furthermore we use procedures to identify concepts - in that we create a 
new set of procedures based on our own understanding in that area and principles.  
 
This thesis will dive in and explore these areas and will be showing different kinds of procedural and 
automated setups that can and are used within the Visual Effects world, that includes a procedural 
setup that automatically builds a house out of simple boxes - thus retaining the artistic choice and 
input of the artist. 

 
 

Abstrakt  

 
Proceduralismens värld är stor och massiv, och den är tillämplig på många olika områden och 
tillämpningar. Den vanligaste typen av proceduralism är en automatiserad uppgift i fabriker, 
industrier där människor inte behöver göra det stora arbetet som det medför. 
När vi gräver djupare in i processen med proceduralism i Visual Effects-världen, kommer vi att 
upptäcka en ny mening av ordet och hur den tolkas av konsumenter och artister. Genom att 
omdefiniera ordet och lägga det i ett sammanhang av en kreativ bas, öppnar fler vägar omedelbart 
vad du kan och inte kan göra. Genom att använda automatisering av effekter och liknande kan vi 
uppnå snabbare, bättre och mer exakta resultat att använda i våra fantasivärldar. Men hur långt 
kan det nå innan vi förlorar greppet om en persons kreativa input? 
 
Automatisering och Procedurella uppgifter  är ganska lika, men kan också vara väldigt olika. En 
procedurell uppgift innebär att man utför en uppgift, vilket är en sekvens av aktiviteter för att 
uppnå ett mål. Du kan sparka vidare och tillämpa detta på oss själva och hur vi jobbar. 
I de flesta fall gör vi vissa steg och rutiner. Skriva, läsa, köra bilar, laga mat och klä på sig. Vidare 
använder vi förfaranden för att identifiera begrepp - genom att vi skapar nya uppsättningar av 
rutiner som är baserade på vår egen förståelse inom området och principerna. 
 
Denna avhandling kommer att dyka in och utforska dessa områden och kommer att visa olika typer 
av procedurella och automatiska inställningar som kan och används inom Visual Effects-världen, 
som inkluderar en procedurell system som automatiskt bygger ett hus ut ur enkla lådor - vilket 
behåller det konstnärliga valet och inmatning av artisten. 
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1 Introduction 
 
Procedural tasks is widely used more than the average artist know, but generally 
the artist and consumer have trouble understanding how procedural and 
automated tasks translates into a context of Visual Effects rather than a factory.  
 
As the world of Visual Effects comes more into speed and the deadlines and 
amount of work massively increase, the need for more automation and 
procedural tasks is more than ever welcomed.  
 
But how can artists be more efficient but also retain that touch of creative input, 
and not letting the automation become completely generic? 
 

1.1 What this paper will evaluate 
 
The paper will give a basic understanding of what a procedural and automated 
task is in production and factories and how that has been translated to a Visual 
Effects production ground.  
 
How are these automated tasks used and built in 3D software? What are the 
requirements and bases of such setups?  
 
Practical examples will show how this can be used to build automated houses 
only from simple and generic boxes - as well as minor and simpler procedural 
tasks in Visual Effects software.  
 

1.2 Thesis statements & discussions 
 
The paper will explore the following statements & discussions: 
 

● What a procedural task is 
● Automation and procedural tasks in Visual Effects 
● Building and automating a house 
● The connection between automation and Visual Effects Artist 

  



 
 

1.3 Limitations 
 
The practical example(s) in this thesis represents the concept and workflow of 
automation, and not necessarily a finished product or finalized asset.  
You, the reader, might also  need basic knowledge when it comes to polygons, 
primitives and faces to be able to follow along easier.  
 

1.4 Subjective ground 
 
The practical examples shown in this thesis are based on one view on achieving a 
procedural setup. The same setup can be done in many different ways, and this 
thesis will be from one view.  
 
It is also dependent on your knowledge and programming experience, as tasks 
and setups can be made differently with different knowledge.  
 

1.5 3D Software 
 
The thesis is using SideFX Houdini as software in order to achieve these different 
procedural setups. Houdini is highly efficient in procedural and non-destructive 
workflow (no data loss).  

 
 
 
  



 

2 Theoretical Background 
 
In order to understand automation and proceduralism in Visual Effects, we first 
need to understand and grasp the concept and the idea of automation in factories 
and production. Visual Effects and factory automation are essentially the same 
but exhibit different ground pillars what they work on.  
 
[4]​ ​Most automation that we know handles powers sources and how we ship 
them to different locations effectively and efficiently - in the same way, the core 
of a Visual Effects production is to enhance efficiency and remove repetitive 
tasks to leave more room for the creative input.  
 

2.1 Concept of automation & procedural systems 
 
The main principle of automation and a procedural system is that they all work 
towards a goal and an end. Input A becomes output A and so forth.  
 
[1]​ Most automated systems usually needs to have an interaction with humans, 
for example, automatic bank teller machine (ATM), needs to have instructions 
from customers and act to those instructions. In other systems, there might be a 
variety of different functions and commands - and the decision-making capability 
of that system needs to be built in order to deal with those possible commands 
and instructions.  
 
A reason for decision making in automated system is the efficiency and 
optimization, much like in the Visual Effects world. The optimization usually 
occurs in processes where performance and a budget is involved, where 
minimizing costs is important in manufacturing. Such systems might use controls 
to receive sensor signals and make decisions to make the process to its optimal 
state.  
 
[3]​ ​The most common automated system is “Feedback Control”-systems.  
A feedback control systems takes in an input) and executes the tasks it was made 
to do.  
 

 
 
 



 
Such a system has five basic components,  
 

● Input,  
● Control process, 
● Output, 
● Element sensing and,  
● controller, 

 
as shown in the image above. An example of such a system would be a 
thermostat, controlling temperature and heating, but generally these kind of 
systems are designed for devices such as motors, cylinders, gears, pulley system 
and other electrical and mechanical devices.  
 
[3]​ ​Another common type is Machine Programming, where it has been given a set 
of programmed commands to execute and follow depending on a user input. In 
relativity simple systems, the systems have defined and limited number of 
actions that it can perform repeatedly and continuously until stopped. Then in 
more complex systems, the program can analyse and deviate depending on that 
input - granted the defined functions and commands supports it. All it does is 
executing a pre-made set of actions in order to reach the desired output.  
 

 
 
[3] ​Some of the programmed commands may be executed in a simple open-loop 
fashion—i.e., without the need for a feedback loop to verify that the command 
has been properly carried out. For example, a command to flip an electrical 
switch may not require feedback. The need for feedback control in an automated 
system might arise when there are variations in the raw materials being fed into 
a production process, and the system must take these variations into 
consideration by making adjustments in its controlled actions. Without feedback, 
the system would be unable to exert sufficient control over the quality of the 
process output. 
 
The programmed commands may be contained on mechanical devices (e.g., 
mechanical cams and linkages), punched paper tape, magnetic tape, magnetic 
disks, computer memory, or any of a variety of other media that have been 
developed over the years for particular applications. 
 
  



 
 

2.2 Procedural tasks & Automation in Visual Effects 
 
Automation and procedural tasks in Visual Effects works much in the same 
fashion as it does in our world, except it can differ since artists are working on 
different “material” and “product”.  
 
The definitions of material is different here, but the concept is still the same. The 
aim is to reduce costs, for example a company that creates Visual Effects and the 
time it takes for them to take Input A and create Output A.  
 
When we translate automation into Visual Effects, we’re looking more at HOW 
we can dynamically alter and change values and parameters without redefining 
our systems. Re-defining tasks mean artists needs to put more time manually 
doing this, instead, by building a procedural system, the artist creates actions 
and steps to get to the desired product.  
 
When an artist is building different setups and systems, we take into account 
what our inputs are, the amount of repetition it’s going to make, and where it's 
going to be populated and for what reasons. That usually means the artist knows 
what type of input is coming, how the artist is altering it each step into the 
product client, director, supervisor or other wants it. A common setup is to make 
a keyshot, where an effect or similar is present and shown vividly - once that gets 
an OK, the artists populate the rest of the scenes with the product since the 
system has already been built.  
 
An example can be a staircase or a bookshelf. By building our system around 
modifying and altering parameters, we need to understand what’s important and 
make a layout.   



 
 
If we were to create an automated system for a bookshelf, we need to figure out 
what parameters we need.  
 

● How many books 
● How many shelves 
● Height, width, depth 
● Type of books 
● Random placements / angle 
● etc 

 
and more.  
 
These are quick examples to what you would need to take into account when 
building automated systems, and most importantly what the actual PURPOSE of 
it will be. That means - not wasting resources on what’s not needed, directing the 
efforts that is important to the camera and what’s going to be shown.  
 
[6] ​In this thesis, the 3D software Houdini is used, and in Houdini every action is 
stored in a node. And these nodes then create a whole intricate network that 
defines a “recipe” that refines the outcome, repeated to create unique results. 
Since we have these networks, we can easily dive into any node and alter it, 
without destroying our network. That allows the artists to have a much more 
vast directability through the process and can easily make last minute changes 
that would otherwise cost a production pipeline more money.  
 

 
Image showing subnetworks in houdini 

  



 
 

3 Method 
 
The methodology will cover how an artist can achieve a building of a house by 
using procedural and automated functions. And additionally compare how to 
think and why it is important. It will also go over in what instances this is more 
preferred over manual work and how this affects the production pipeline and 
efficiency.  
 
The connection between the artist and automation will be discussed and shown 
through the practical example. We’ll see how these correlates, why we need it 
and how the efficiency this connection is for a production pipeline and deadlines.  
 

3.1 Procedural & Automated House(s) 
 
The concept and idea for this is to be able to generate a building (house) through 
the means of only basic primitive boxes.  
The premise is that any artist, mostly juniors artists or hobbyist will be able to 
pick this setup up and create a house of their choosing.  
 
By setting this premise, we know what sort of framework we need to structure it 
around. That means; easily readable, exposing basic to intermediate parameters 
to work with, giving the option to tweak the core if needed and a clear workflow 
of how to use it.  
 

 
Image of basic primitive boxes 

 
3.1.1 Layout & Planning  
 
The most important step with any setup is to map out what’s needed and what is 
important to have. Starting out with a steady base with limited functions is the 



 
best, and each update and iteration will give new and more intricate function as 
it goes on.  
 
Planning the input and the output gives a good perspective of what the artist 
wants the system to do and behave. We can see it as incremental steps.  
 
You have 0 and 1. 0 is the input and 1 is the output. Each step we can add a 
middle, giving us 0.5, which would be, in this case, the rooftops.  
Adding another, 0.75, we get the doors, 0.25 and we get windows and so on.  
 
As we continue doing so we can in a steady and controlled pace iterate our 
system with logical steps and still have a clear view of what it should do.  
 

 
Image showing how you can divide each step further 

 
As shown in the image, an artist can effectively go as deep as they want, but 
keeping the focus on core parts before going into detailed functions.  
 
3.1.2 Proxy 
 
We always create a proxy that represents the idea and concept of the house - this 
way we will get faster iterations and visuals of how it’s going to look without 
previewing high resolution geometry.  



 
 
We also use these proxies in order to build on as our base.  
 

 
Image showing a proxy from the boxes 

 
By building proxies before anything, the artist can see and spot changes that’s 
important for the concept and idea before doing the more intricate systems.  
Proxies are also used heavily when first starting out with, for example, projects 
and animations.  
The proxies used here with the building blocks, is to visualize the idea of 
placement, feeling and look of it.  
 

 
Another iteration proxy 
 

  



 
 
Once happy with the proxy - we can continue to show the next steps, by adding 
our layers.  

 
 
The image above shows a higher resolution roof, based on the proxy roof that 
was shown earlier. And from here we can further tweak the look of the roof. 
Once happy, we can add another layer on top of it.  
 

 
Same image as above, but with added roof bricks.  

 
  



 
 
3.1.3 Procedural Functions 
 
How does it work in a practical context? 
 
In this example the premise is that we’re taking in primitive boxes as a base for 
our house and we base it around that. That means it’s not completely procedural 
since we still have the creative input from a user or artist.  
The functions needs to be built around that and for that to happen we need to be 
able to define a ground for it to work on.  
 

 
Defining base pillars to work from 
 

In the image we see an automated network that defines our ground attributes 
that we will work from and build upon.  
 
As we progress further down into the house setup, we’ll get more intricate and 
longer functions.  
 
 
 
  



 
 

 
Image showing support pillars and Roof proxy networks 

 
As we can see, it all needs planning before to know what you need to have as a 
base and build on. The image above shows two proxy functions that gives us our 
basic roof shape (with A LOT of extra attributes that it is used later when we add 
our higher resolution roof and roof bricks). The other is if the box is “in the air”, if 
it is, we need to add support pillars for it to be able to stand properly on the 
ground.  
 

 
Image showing bricks functions network 



 
 

As we go further into each step, the functions gets more complicated and 
required to do more programming and calculations to be able to predict how 
things are going to be placed and how its going to work.  
 
3.1.4 User Interaction 
 
When it comes to user interaction, since this system is built in the mind of a 
hobbyist, the control panel and user interaction needs to be easy to understand 
and not be overly complicated. 
 
That’s another aspect of how procedural system works, we need to have a view 
on HOW it will be used and WHAT will be important for the artist, so they don’t 
have to crack open and dive in into the setup (because that might be even more 
confusing). Here we come into (sort of) UI design and user interaction, but its not 
we’ll bring up in here.  
 
What’s important here is to know what parameters to expose to the control 
panel, the one who builds such a system needs to think of all the aspects of how it 
can and should be controlled.  
 
As we see in the image, there’s layers of tabs that goes deeper each time - so 
much like what we’ve defined before, we can apply the same type of concept to 
our control panel - We have the major building blocks first and then we can dive 
into each aspect more and further till we get to the tiniest detail.  
 

 
Image showing control panel 
 
 
  



 

4 Empirical Data 

 

The data and knowledge from this concept and experiment revolves around 
intention. The intention of what it is going to be and to what stretch its going to 
be used.  
Meaning, what visual state will it be in? Half-hidden? Close ups? Environment? 
Keyshot houses? and so forth. It's incredibly easy to get carried away and go into 
the tiniest details because it looks amazing or is a great touch, but in reality will 
it be even noticed or is it even important to the intention and concept of the 
output? 
 
Without a clear layout or flow-chart of your procedural setup you can easily get 
lost to know what you need to prepare in order to get your main building blocks. 
That translates to lost time and “money” if you get lost and side tracked by poor 
visual planning of what it is needed and required.  
  



 

5 Results 
 

 

 
 
As we can see, the result for this practical experiment is not the ideal final 
product, but rather a concept of the idea of procedural systems.  
 
The compelling idea to this is that the amount of time saved is a copious amount.  
If this would in a large scale movie production or in a game - and the premise 
revolves around creating towns (perhaps a fantasy project) or houses, and a lot 
of them, this would have been the most efficient approach, because we retain the 
design aspect freely, in a sense, and would be able to generate an infinite amount 
of iterations with creative input over a short amount of time.  
 
On the other hand, if this would be in a low-scale production or the premise is to 
design a house in a more specific style or structure - this type of system isn’t  
 



 
 
prefered. In fact we would lose time because we wouldn't have that complete 
control over what the client would want. Then it would be better to just model 
the house itself from scratch.  
 
At the end of it - this can be shared easily and given to multiple artists at the 
same time thus increasing the output of assets in a pipeline and that saves more 
time rather than have one artist work on it.  
 
  



 
 

6 Discussion 

 

What we can see between the images from Results is that we’ve based our final 
image of a proxy, which have given us all the building blocks we would need to 
make a complete finalized asset (not in this instance).  
As noted, technical knowledge isn't necessarily required to be able to do this 
kind of things but it will improve your building process almost always. By having 
these dynamic parameters to change whatever we want to - leaves us with fast 
iterations, fast updates and fast version to present to a client or project leader for 
feedback. If you are working towards someone and their view - this is crucial in 
development.  
 
Automation in the real world and VFX is again, quite similar. We take inputs and 
we make it into a new output - for whatever premise and intention it would have. 
The main difference however, is that automation in VFX we’re struggling a lot 
with creative input and how we can keep that while increasing our efficiency. It’s 
easy to create something generic and what works - and sometimes the 
automated setup might not even work for particular instances.  
That’s why we also break these setups, create and alter it to fit our needs for that 
situation. But then we arrive back to the point where we don’t want that - it 
means we’re losing time we do not want to.  
 
So how is the connection and relationship with automation and a VFX artist?  
It has requirements in order for it to be in harmony - a good, solid technical 
background and a creative mind to weigh it up. It is to know when to make things 
manually and when to not. Because either of those will save or lose the artist 
time at the end of the day.  It's easy to get stuck on doing it manually because you 
will know for sure that you will get the OUTPUT you are looking for. But on the 
other side, the automation might even save you a huge amount of time but you 
can’t be certain at some cases. It’s a delicate balance and you would need a hefty 
amount of experience in your backpack to be able to dissect if it's safe to go this 
or that way.   



 
 

7 Conclusions 
 
All these type of automates setups can be done differently, and completely 
procedural. Its dependant on where and what the concept / premise is. But we’ve 
seen that automation between factories and automates VFX setups are quite the 
same and they are looking to achieve the same idea.  
 
There are more 3D software packages that promotes this type of workflow, 
non-destructive and non-linear type - and that helps us the artists to produce 
and achieve results in different areas more dynamically without losing any type 
of information.  
 
The continuation of this is diving down deeper into each building block and 
continue to add layers on layers.  
 
I recommend highly to continue to read and watch videos about proceduralism 
in the Visual Effects community.  
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