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Reader’s guide 

This text document is one component of my artistic reflection related to the final presentation and 
submission of my artistic research PhD. The other components of my artistic reflection can be found by 
accessing the website www.unmakingabstractions.com. The website and text are not intended to offer 
an interpretation or analyses of my work after its final completion. Rather I am sharing reflections and 
insights into my research process, influences and in-progress thinking around works, some of which are 
still in the process of being made. 

Text 

Abstraction in 3D modelling: An introduction to the artistic research 
project and how my artistic practice led me to this area of interest.
Keywords: An explanation of some terms that I use frequently: 
Abstraction, 3D modelling, Unmaking, Nonconscious Cognition, 
Co-cognizers and Cognitive Assemblages
Theoretical Frameworks: A section on how different theoretical  
frameworks have influenced my work.
Projects: An overview of the projects Secret Support, Two Rocks 
Do Not Make a Duck, Holder, and the two-part final presentation  
of my artistic research at Oseana Kunst- og Kultursenter and 
Entrée. In this section I write about my process of making the 
work. I use the different projects as departure points to further 
discuss technological, theoretical and artistic context that has 
been of importance throughout the development of each project, 
and for the artistic research as a whole.
Summary: A brief summary of my artistic research project and 
the works I have made.
Acknowledgements: Acknowledgements to those who supported 
and contributed to my artistic research.
Notes: The endnotes are used to explain terms, discuss relevant 
context or make reflections without interrupting the flow of the 
main text. 
Bibliography: A list of the works cited.

Website 

Process page: Images of work in progress, studio visits, workshops, 
lectures and seminars.
Work page: Photo documentation of completed works and some 
previous works that are relevant to this project.
Text page: This text, interviews with YouTubers and a text titled 
“Snap to Grid” in which I apply N. Kathrine Hayles’ concepts to 
reflect on the use of 3D modelling technology.
Video page: Video artworks from the Holder project, a screengr-
ab from navigating a 3D model, a work in progress video from the 
making of Secret Support, a recorded Zoom conversation with 
Gustav Tresselt and a recorded Zoom conversation with Sirisha 
Shashikanth. 
3D models page: A selection of navigable 3D models. On a tablet 
or phone one can move around the object by dragging one’s 
finger from one side of the object to another, zoom in by touch-
ing the screen with two fingers and moving them away from each 
other, and pan (move sideways) by holding two fingers down 
while moving them together across the screen. With a computer 
mouse rotating is click and drag, panning is left mouse click and 
drag, and zooming is scrolling.
Abstraction page: Fragments from texts written by art historians, 
media theorists and other thinkers who discuss abstraction in a 
way that I find relevant and enlightening for my project.

The first page on the website is a 3D model of a cube, based on 
the navi gation cubes in 3D modeling software. By moving around 
and clicking the different sides the reader will be directed to the 
pages listed above.

http://www.unmakingabstractions.com
https://www.unmakingabstractions.com/ua-wip
https://www.unmakingabstractions.com/ua-doc
https://www.unmakingabstractions.com/ua-txt
https://www.unmakingabstractions.com/ua-vid
https://www.unmakingabstractions.com/ua-3d
https://www.unmakingabstractions.com/abstract
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Abstraction in 3D modelling

In my artistic research project Unmaking Abstractions, I examine abstraction in 3D modelling. Working 
with emerging, digital fabrication techniques in the field of sculpture, I investigate what abstraction in 3D 
modelling is, how it works and how it co-evolves with some of its different contexts.

The 3D models shapeshifting on my screen are made up of algorithms, polygons, x-y-z coordinates and 
ultimately zeros and ones. They can be manipulated in scale and shape, parametrically edited, copied, 
uploaded and shared. When I use digital fabrication techniques in the workshops, vertices and surfaces1 
travel from digital materialities into wood, plastic and aluminum. Hand gestures with a mouse or VR 
controllers become numbers that in turn become objects and cities and worldviews2. These processes 
have made me wonder what abstraction in 3D modelling is and how abstractions are produced by and 
co-evolve with the contexts in which they are situated. Setting my hands to those questions using 
different 3D modelling tools, sculpting techniques, digital fabrication methods, Virtual Reality software 
and YouTube tutorials, my goal is to unmake abstractions in 3D modeling. Unmaking is to me a process 
of picking apart and building new sculptural versions of something I am trying to better understand. In 
this artistic research project, I closely study a select few instances of abstraction in 3D modelling. By 
doing so I wish to take the viewers of my work with me to explore, using our hands, eyes, and feet, 
some of the abstractions that shape our everyday life.

My interest in abstraction developed from how early on in my practice I let tools, spaces and context 
lead the way in a process-oriented workflow. I started considering how I perceive things with my bodily 
senses and how these other elements are productive forces in the work. This made me reflect on how 
we translate experiences into abstract concepts, wherein much of the experience and context that was 
there to begin with is no longer present. Consider for instance a pile of laundry; It can be 3D scanned 
and turned into x-y-z coordinates without transferring the bad smell or the annoyance of having to do 
laundry into the 3D model. When abstractions are made some qualities are included while others are 
discarded. Abstractions such as language, mathematics, digitized information, scientific models and 
economic exchange value are not neutral but context-specific, and they influence how we perceive and 
construct ourselves and our surroundings3. Working with sculpture is a way for me to study the abstrac-
tions that have become so normalized for me that I cannot see them past my habitual filter. 

Secret Support #1
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In this artistic research project, I focus on the kinds of abstractions that 3D modeling is built on. My interest 
in 3D modeling comes from using this tool for basic things such as designing transport crates or making 
exhibition models. At first, I rejected 3D modeling as an abstract and technical process that kept me desk- 
bound in a 2-dimensional screen-space, away from the physical making process. But after working with 
it more I started noticing how it played a role in shaping my work process, and that my interaction with  
a virtual4 environment also was worth consideration. The convincing display of objects with volumes on 
a flat screen allowed me to move around, zoom in on and see my sculptures from different perspectives 
before getting made. Through my use of CNC machines and 3D printers, I realized that there was much 
more to the transition from screen to object than simply clicking a button. Experiencing the disorienting 
feeling of space in Virtual Reality and the way this medium activates the body, made me curious to further 
explore spatial navigation in simulated 3D space. This experience of simulated, spatial navigation is part 
of what I aim to share in my artistic reflection with the cube on the website and the navigable 3D models on it. 

My knowledge and interest in 3D modeling and digital fabrication expanded through my involvement in 
starting Aldea Center for Contemporary Art, Design and Technology in Bergen together with Cameron 
MacLeod in 2018.5 In parallel with doing this PhD research I took part in building our workshops which 
house 3D printers, a CNC machine and other production facilities based on digital design processes. 
Over the past three years I got to learn how to use these tools and I made all the work in this PhD project 
here, often assisted by Aldea’s technicians and expert users. I was able to see how artists use emerging 
digital fabrication techniques to make new works shown in our gallery and elsewhere, and I learnt from 
an interdisciplinary group of users growing day by day.6 I wrote grant applications to keep our doors 
open, organized workshops and I followed Cameron’s work in building an infrastructure to run the 
workshops and the expertise needed to make them work. 

Cameron and I outside Aldea, shortly after opening in 2018. Photo: Kjersti Kvile

https://www.unmakingabstractions.com/
https://www.unmakingabstractions.com/ua-3d
http://aldea.art/gallery
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Keywords

Some of the following terms are important in my research but can either be understood in many ways 
or might be unfamiliar to the reader. Below are explanations of what I mean when I use these words.

Abstraction. The root of the Latin word Abstrahere means to draw away. My understanding based on this 
and from how I use this word in everyday life, is that abstraction refers to both a process and the result of 
this process. Something is extracted out of something else, and the result of this action is an abstraction. 
These abstractions can then become productive and used to generate new things, new ideas and again 
new abstractions. What these abstractions are and how they affect us is of course not the same for 
everyone. Nevertheless, the ability to “abstract from specific situations to formal representations” (N. K. 
Hayles 1999, 12) is a human capacity shared across people of different ages, cultures and times, which is 
why it feels like a meaningful topic to work with. As an artist, I must note that I am not thinking of the 
artistic style or art historical movements many would think of when putting the words art and abstraction 
together. There are however interesting connections between abstract art and other kinds of abstraction, 
and I will return to this point in the writing about the final exhibition at Oseana. On the Abstraction page  
I have included text fragments written by art historians, media theorists and other thinkers where abstrac-
tion is discussed in a way that I find relevant and enlightening for my project. Many of these text frag-
ments are the sources of quotes I use in this artistic reflection text. On the Video Page I speak with 
programmer Gustav Tresselt about how the term abstraction is used within software development and 
how abstractions take part in shaping 3D modeling tools and virtual worlds.

3D modeling. To make a digital 3D model is to use specialized software to create an object in three dimen-
sions in simulated 3D space. This object, which I refer to as a 3D model without the prefix digital, is built 
on layers of mathematical abstractions. 3D modeling is a tool used by artists, architects, designers, the 
industries of medical engineering, manufacturing, movies and games to mention a few. What you are 
using it for will decide what kind of 3D models you work with, and in my research, I have worked mainly 
with 3D modelling workflows aimed at physical production rather than image creation7. For my purposes  
I differentiate between two main categories of 3D models: polygonal models and boundary representation 
(B-rep) models. I have worked primarily with B-rep modeling where the models contain information about 
the volume as well as the surface. These kinds of 3D models are commonly used by designers and archi-
tects in Computer Assisted Design (CAD) software. A typical workflow is to make 2-dimensional, geometri-
cal sketches that are extruded into volumes, before using these designs for construction plans or convert-
ing them into G-Code8 for digital fabrication. Fusion360 is the software I use the most because it is best 
suited for the kinds of digital fabrication that we do at Aldea and for my own sculptural practice. A polygo-
nal model is a mesh of vertices (points in a coordinate system), edges (lines between the points) and faces 
(area between three points) and is an expression of the surface of the 3D model. Polygonal models are 
used to create images within computer graphics, games, VR and movies. In this research project, I encoun-
ter polygonal models mainly as output from 3D scanners and as the input to 3D printing software.

Unmaking. I understand unmaking as a process of picking apart and reassembling, where I use sculp-
ture and other artistic media to examine an abstract concept in a making process. I use different tools 
and materials to materialize and spatialize a concept that has become so ordinary to me that I can’t see  
it past my habitual filter, or my own worldview. In this project the most important unmaking method has 
been to translate between digital materialities and other materialities.9 For example from a 3D model to 
aluminum sculptures or from wooden sculptures to YouTube instructional videos. I find that these 
processes can help me reorient and see an abstraction with a different perspective, learn something 
about how it is situated and recognize it in new places in my surroundings. My intention is that my 
artwork offers some of the same possibilities for the viewer, and for this reason the viewer’s experience 
and participation is very important to me. 

https://www.unmakingabstractions.com/abstract
https://www.unmakingabstractions.com/ua-vid
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Unmaking is a method driven by curiosity and a search with an unknown end. The goal is not just to gain 
insights that can be concrete and translatable into language or other new abstractions, but perhaps even 
more importantly to provoke questions, experiences, feelings or observations that escape attempts at 
making such translations. In that sense, my process resonates with an approach described by art historian 
Sven Lütticken in the essay “Living With Abstraction”, in which he writes “The aim is not so much to 
oppose abstraction with ‘concrete facts’; rather, it is to make concrete the omnipresence of abstraction” 
(2013, 148). Unmaking is the stage in my work process where I figure out what the work should be, and I 
usually undertake this alone. But when I get to the production of the work, I am often assisted by other 
people. This is partly because I work with such a wide range of materials and techniques that I cannot be a 
specialist in all of them. I am a generalist and not a specialist when it comes to making sculptures. I also 
need help from others because my sculptures and installations are often too large, both in size and 
amount of labor needed to produce them, to be able to make them alone. On the Process page there are 
many images of production settings involving people assisting me, in most cases people hired by Aldea.10 

Nonconscious Cognition, Co-Cognizers and Cognitive Assemblages. These are all terms formulated by 
N.Kathrine Hayles in her book Unthought: The Power of The Cognitive Nonconscious. Nonconscious 
Cognition is a cognitive capability that humans share with animals, plants and technical systems. Hayles 
defines cognition as “a process that interprets information in a context that connects it with meaning” 
(2017, 22–26), and the nonconscious cognition is a rapid, almost instantaneous, mode of processing 
inaccessible to our conscious awareness, a form of thinking without thinking (10,27). In many cases 
where the gathering and interpretation of information has become too computationally heavy for 
humans (such as various kinds of data gathering), we have invented technical systems to assist us in 
this work. They become our technical co-cognizers, with whom we form human-technical cognitive 
assemblages. By formulating a theoretical framework in Unthought, Hayles offers us tools to understand 
human-technology relations, to understand how human agency is shaping technology and to make 
better decisions about things like what choices should and should not be left to a machine to make.

For my own work I find the concept nonconscious cognition productive for reflecting on how I take in 
information from my surroundings when I make work without consciously thinking about every step of 
what I am doing. Particularly interesting for my research project is how Hayles’ conceptual framework 
opens to thinking about how 3D modelling tools assist me in creating abstractions by carrying out 
nonconscious cognitive processes. 

My studio at Aldea

https://www.unmakingabstractions.com/ua-wip
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Theoretical frameworks

Before going into the individual projects, I will outline which theoretical frameworks are relevant for this 
project and why. These perspectives have been valuable for thinking through what is going on in my own 
work and at the same time help me comprehend the urgency in questions about how humans perceive 
and construct ourselves and the worlds that we live in.

Early on in my practice I found resonance in phenomenological perspectives when thinking about human 
perception, body, movement and space and. As I have described earlier in the section titled Abstraction in 
3D modeling, my curiosity about abstraction comes from setting out on an artistic practice with questions 
about how interacting with an environment influenced my work. Two of the leading voices in traditional 
phenomenology, Edmund Husserl (1970) and Martin Heidegger (1977), also show some of the factors at 
play in mathematical and technological abstraction11 and thus, how concerns regarding abstraction in 3D 
modelling have a philosophical background predating their origins. 

To consider how abstractions in 3D modelling tools influence my work, myself and the contexts they 
co-evolve in I will turn to more contemporary philosophical frameworks that are generally more optimistic 
towards technology and in part reject the above-mentioned thinkers12. Philosopher Tamar Sharon labels 
them, amongst others such as Donna Haraway and N.Kathrine Hayles, radical posthumanists13. What I find 
refreshing about these perspectives is that their main objective is not to deem new technologies good or 
bad, but rather to radically think through what implications they have for human-technology interactions, 
how we look at the world and what it means to be human. In this reflexive model of technology “technolo-
gies are both seen as the product of human creativity and a force that shapes human existence” (Sharon 
2014, 79). Hayles has been the most influential thinker for me in this research, whose work I had the pleasure 
of getting to know further through two lectures she gave in Bergen during the time of my research (2019), 
(2020). I find her writing compelling because she brings together research from a number of different 
disciplines to describe in a concrete way what is going on and what is at stake when we use technology to 
the extent that we do in the contemporary, developed world. She is able to communicate her analyses to 
non-expert readers, and to build a theoretical toolset which can help us to reach a better understanding of 
and make better choices regarding the technologies that we create and use. Along with many other contem-
porary thinkers Hayles decenters the human subject and rejects the idea of a fixed, stable human with a 
boundary between itself and the world. This attitude towards human subjectivity as something fragmented 
and fluid was popularized by Haraway in her “Cyborg Manifesto” (1991), described by Sharon as a founda-
tional text for radical posthumanism. What’s more, Hayles and Haraway share a strong emphasis on context 
and embodiment, topics at the core of Haraway’s seminal essay “Situated Knowledges” (1991).14 Rejecting 
both social constructivism and doctrines of objectivity Haraway argues for a feminist objectivity which 
recognizes the partial perspective of the researcher as well as their context, but at the same time strives for 
“a no-nonsense commitment to faithful accounts of a ‘real world’” (187). This kind of feminist objectivity is 
compelling to me as an artist-researcher both in terms of how I do research and what I study: In practical 
terms I reflect on my own standpoint and studio work without limiting my concerns to artistic processes, and 
I think that I can only reach a faithful account of abstraction in 3D modelling through a hands-on engagement 
with the technologies and workflows that I study. In Haraway’s words “Understanding how these visual 
systems work, technically, socially, and psychically ought to be a way of embodying feminist objectivity.” 
(190). On a theoretical level Situated Knowledges also unpacks some of the key questions in my work, as the 
essay shows how the embodiment and situatedness of tools – whether they are made to look at something, 
make scientific illustrations or create other objects – take part in shaping the way that we look at the world.

Books by N.Kathrine Hayles



Projects



9

Secret Support

Secret Support (2019) is a series of aluminum sculptures based on the support structures that hold an 
object in place while it is printed on a Formlabs 3D printer. In the making of this work, I explored the relation 
between material embodiment and abstract information in the form of an algorithm used for 3D printing. 

The meaning of this work unfolded through the process of making it, which I describe in the paragraph to 
follow. I was curious about the support structure that came out of our resin 3D printer at Aldea because I 
had previously made works based on the relation between technological development, industry, the shape 
of support structures and the labor that goes into the making of them15. A resin printer works by shooting 
laser beams into a tray of liquid resin and hardening it onto a build plate. The build plate slowly pulls out 
of the tray, making the code emerge as an object of dripping plastic held up by support structures. These 
supports were interesting to me because unlike the structures I had looked at before, they didn’t appear 
more modular or uniform than their technological predecessors. Rather, they have odd variations that 
come from being customized to fit each object for print. Moreover, a machine had entirely taken over the 
design and the making of these forms. It seems like a magic trick when you click the “auto-generate 
supports” button in the Preform software used to prepare the 3D models before printing them. 

Following my method of unmaking, my approach to researching these support structures and finding 
out about this magic trick was to make them into sculptures. I wanted to enlarge them in size to allow for 
a more active bodily and spatio-temporal engagement by myself and the viewer. My plan was to export 
the 3D model from preform, change their scale, and export production plans for these new sculptures. 
This export option turned out to be unavailable in Preform, because the algorithm that generates these 
supports is proprietary information which could be jeopardized if somebody were able to reverse-calcu-
late based on an exported model.16 

Work in progress images from Secret Support
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Whilst working on these sculptures I was influenced by discovering the writing of Hayles. After reading 
pages 12–13 in How We Became Posthuman (1999) I realized that she would be an invaluable companion 
for thinking through this research project, and I have come to return to these pages many times through-
out this research. Hayles maps out relations between abstraction, information, materiality and embodi-
ment, and she explains that abstraction is a necessary component in all theorizing, and not problematic in 
itself. The problem arises with the assumption that these abstractions – in the example she discusses, the 
zeros and ones – are the foundational elements of an entire reality, and that they are independent from 
their material embodiment. In such a scenario one could upload consciousness to a computer and 
become independent of the material world, and thereby, immortal. This transhumanist worldview and 
vision of the future, whose most famous proponents are Hans Moravec, Ray Kurzweil and today, Elon 
Musk, is one that the Cybernetics movement in the 60s helped create. By making the leap from embodied 
reality to abstract information this movement created what Hayles calls “a new variation of an ancient 
game, in which disembodied information becomes the ultimate Platonic Form.” (13)17

In making my support structure sculptures I faced the problem of transferring a shape from one materi-
ality into another. Without the smooth export option given to me by a software abstracting this shape 
into x-y-z coordinates, I was left with a laborious, manual process; Measuring the printed plastic struc-
tures with a caliper, drawing them in Fusion360 and measuring by eye if the two structures were alike.18 
After that I had to transfer the enlarged shapes and their measurements onto paper, cut the aluminum 
tubes and match them with the drawing before the welder finally joined them together. The information 
about this shape would sometimes be instantiated in the gap between the tips of my caliper, and some-
times as electrical signals firing through my brain. I had to do the job of the software myself and to 
become the interface between the screen and object. The secret algorithm was materialized in this series 
of manual translations, of which the final artwork in a sense became a material consequence. 

I showed the sculpture series Secret Support at Hovedøya in Oslo in 2020 as part of the annual Coast 
Contemporary exhibition and public program19. This year’s edition had the title Constructing Structures, 
in which curator and founder Tanja Sæter gathered artists and art workers to reflect on the matters of 
age, gender, equality and the lack of buildings to house the history of women in the art world. (Sæter 
2020). In addition to showing my work and presenting my research I led a reading group based on the 
book Support Structures (2015) by Celine Condorelli and Gavin Wade. Condorelli is an architect and artist 
who has made artworks, curated exhibitions and done extensive research on both the formal qualities of 
support structures and what they support. In her exhibition Corps á Corps at the Institute of Modern Art in 
Brisbane (2017), she created works based on the history and theory of exhibition design. The objects 
displayed were at once support structures for art works and at the same time sculptures in themselves,  
a strategy that I have also used when making the exhibition architecture for the presentation at Oseana 
and the interior architecture for Entrée. 

https://www.unmakingabstractions.com/abstract
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Holder

Holder (2020) is a series of interactive sculptures with accompanying YouTube instructional videos. When I 
made this piece, I wanted to learn more about the online community of people sharing knowledge on how to 
use 3D modeling tools. As I had learned 3D modeling by watching many online tutorials myself, I got curious 
about some of the standards in these videos, and if they might have something to do with the abstractions in 
these cognitive assemblages. The exercise object was often a wrench or another useful thing, the back-
ground music sounds like it comes from the 90s and the YouTube instructors represented a very homoge-
nous group of people; usually white, male, European or American, between twenty and fifty years old. I 
wanted to examine these standards more closely and to look for the possibilities of breaking with them.

I have previously made work about standards in computer graphics, such as the sculpture series 
Standard Primitives (2016), based on the standard library of shapes in the 3D modeling software 
3DstudioMax, and the video How to Make a Utah Teapot (2016).20 The Utah Teapot is a digitized version 
of a Melitta teapot, turned into a 3D model by computer scientist Martin Newell at the Utah University in 
the mid-1970s. The computer-generated teapot has since then achieved a unique cybercultural status 
due to its widespread usage as a standard object in 3D modeling software programs. In the book Image 
Objects (2021) Associate Professor of Film & Media Jacob Gaboury has written a chapter on the object 
standard Utah Teapot. He presents it as one of five technical objects in computer graphics that have 
affected the industry of 3D modeling, which he argues has transformed the computer from a calculating 
machine into an interactive medium. In addition to examining a standard object of 3D modeling, the 
video How to Make a Utah Teapot was also the first artwork in which I used the format of the online 
tutorial, a format that I delved into further in the making of Holder. 

I contacted the owners of the YouTube channels Design Sangam, Product Design Online and MufasuCAD 
who all teach how to use Fusion360, which is the same 3D modeling software I use myself. I commis-
sioned them to make one how-to tutorial each that demonstrates how to 3D model and fabricate three 
different sculpture designs that I made. After making the videos I also conducted short interviews with 
them where I asked questions about why they make online tutorials, what example objects they use and 
who their followers are. The interviews can be found on the Text page. The YouTube tutorials can be 
found on the Video Page and on the YouTubers’ respective channels. When Holder is exhibited the 
videos are also presented alongside the sculptures which they demonstrate how to make. 

The Holder sculptures were inspired by the tool holders from our workshop at Aldea21 and by Brazilian artist 
Lygia Clark’s interactive pieces Bichos (1965). Clark was part of the Latin American Neo-Concrete movement 
and made works using a formal, geometric expression, many of which were made to be interacted with. In 
the section on the final presentation of Unmaking Abstractions I write more about how the legacy of the 
Neo-Concrete movement have been influential on my artistic research. With the piece Holder I wanted to 
share part of my own working process with the audience of my work. The online tutorials show step-by-
step how to make my sculptures, and they can also be used by the followers of the YouTube channels to 
learn some of the different features of Fusion360. I present the sculptures as holders for color samples and 
leftover materials that the audience can use to create their own compositions and color combinations. 

Screengrab from the Holder YouTube video made by Design Sangam

https://www.unmakingabstractions.com/ua-txt
https://www.unmakingabstractions.com/ua-vid
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Holder 2

The shapes of the Holder sculptures come from making a quick, one-movement hand drawn line, 
directly onto the piece of wood I would use for the sculpture. I then took a picture of the drawing and 
imported it into Fusion360 before tracing over it with a Bezier curve22. I was curious to see how the hand 
drawn line changed by the co-cognizing 3D modeling software and this mathematically expressed curve. 
The Bezier curve can be found in all the common digital design software, such as Photoshop, Illustrator 
and different 3D modeling software. It has given shape to designed objects since it was first mathemati-
cally formulated by the French engineer Pierre Bézier for the purpose of designing cars. 

While making this piece I was attending the seminar Technologies Are Us – Feminist Perspectives on 
Posthuman Futures organized by The Center for Women and Gender Studies at UiB. In preparation for 
the lecture Ethics and the Posthuman: A Feminist Perspective (2020) by N. Kathrine Hayles we read parts 
of the book Unthought (2017). This is when I was introduced to the concepts of nonconscious cognition, 
cognitive assemblages and co-cognizers, and started thinking about what they could mean in relation to 
3D modeling. By outsourcing the computationally heavy job of converting a drawing or hand move-
ments into x-y-z coordinates, we pass on part of the noncognitive labor to the 3D modeling tools which 
become our co-cognizers, assisting us in building the layers of abstractions needed to create a 3D 
model. The cognitive assemblages are formed in an interconnected web of teachers, buyers and sellers 
of knowledge and online services, software, learning platforms and sales platforms. In a conversation 
with Sirisha Shashikanth, owner of the Design Sangam YouTube channel, we speak about such networks 
towards the end of a recorded Zoom conversation which can be found on the Video Page. My under-
standing of what Hayles writes about these assemblages is that we cannot be fully in control of what 
happens in such huge and layered networks, because our agency is punctuated. But we nevertheless 
have an ethical responsibility to shape them according to how we want them to be and to work hard to 
understand them because “conceptualizing interactions between human and technical systems [that] 
enables us to understand more clearly the political, cultural, and ethical stakes of living in contemporary 
developed societies.” (prologue) I explore this further in the essay “Snap to Grid” written after the 
seminar, which can be found on the Text Page.

https://www.unmakingabstractions.com/ua-vid
https://www.unmakingabstractions.com/ua-txt
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Thinking of 3D-modelling technology as a co-cognizer made even more sense after a 3D modeling in 
Virtual Reality workshop which I took part in developing and organizing at Aldea in collaboration with 
KMD in June 2021. In this four-day workshop, images of which can be found on the Process page, a 
group of participants learnt how to make 3D models in VR and 3D print the models they made. Using VR 
controllers, a person moves their arms around in the space and these movements are translated into 
numbers and further abstractions that the VR system uses to generate a 3D model. This abstraction from 
movement to numbers is hard to imagine being possible to do without the assistance of a co-cognizing 
technology. 23 The same goes for the printing of the final objects. The 3D printing software transforms 
the 3D model into G-code which tells the printer exactly how to move to precisely place thin layers of 
extruded plastic. In the end the material adds up as a three-dimensional, physical object, an object which 
multiple abstractions ago was created with the movement of somebody’s hands.

Brianda Rivas Tovar demonstrates how to use the VR modeling software Kodon at a workshop at Aldea in June 2021

https://www.unmakingabstractions.com/ua-wip
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Two Rocks Do Not Make a Duck – a work in progress

Two Rocks Do Not Make a Duck (2019-) is an interactive, augmented virtuality24 artwork that is an ongo-
ing, collaborative project which I am working on together with Cameron MacLeod. As this work has not 
been completed,25 I will use this section to describe part of the process of making the work, the interests 
motivating our collaboration and relevant artistic context. By referring to previous works I have made 
and to the workshop on 3D modeling in VR, I will reflect on the technologies of VR and augmented 
virtuality, and on connections between technological standardization and abstraction. In this way I intend 
to share some insights into a work that is not yet complete.

Cameron and I started developing Two Rocks Do Not Make a Duck at the Banff Center in Canada in 2019 
during the Digital Promises thematic residency led by the artists Fatimah Tuggar and Jon Rafman. The 
installation consists of rock shaped sculptures made from Hydrocal and styrofoam before being 3D scanned 
and brought into a virtual environment using VR trackers26. The environment the rocks were brought into 
was an altered version of the landscape surrounding the installation, with houses and human-made 
structures removed. When we showed the first iteration of the work at Banff one could see the mountains 
in the national park through the windows of the room where the work was installed. When putting on the 
headset and looking in the same directions, virtual mountains would appear in the same place. 

The second version of Two Rocks Do Not Make a Duck is being developed for the 2022 Munch Museum 
Triennale The machine is us, a group exhibition dealing with the role of technology in contemporary society. 
Once the participant puts on the headset, they can see a virtual version of the Bjørvika landscape surrounding 
the museum, as it might have been in some prehistoric moment without buildings, roads or infrastructure. 
By lifting and moving the rock shaped sculptures the users can trigger changes in the environment, such as 
changing the time of day, season or weather. On the Video Page there is a short video demonstration of how 
we are currently working on corresponding the movement of the VR trackers with changes in the landscape.

The firtst iteration of Two Rocks Do Not Make a Duck, shown at  
the Banff Center for Arts and Creativity.

https://www.unmakingabstractions.com/ua-vid


15

The title Two Rocks Do Not Make a Duck refers to a Canadian saying which means you need more than 
two rocks to make a path-showing cairn. I found it interesting how cairns both show the way in the 
landscape, but also have been used for early map-making. Cairns were used as reference points, or 
survey marks, that cartographers would use to measure the angle between two points in a landscape. 
This allowed them to use triangulation to calculate distances in the landscape, a method later applied in 
laser 3D scanning. In this way the cairn is an object both for the abstract representation of the landscape 
and the direct experience of it. 

Spatial navigation in VR is one of the most challenging and fascinating aspects of this medium. When I 
put on a VR headset, I can see an environment moving according to my body which itself is invisible. 
The floor height or other parameters of the physical space may be slightly out of sync with the virtual 
environment, leaving me feeling dizzy, as if I am out of sync myself. At the same time the virtual envi-
ronment feels more genuinely three-dimensional when seen through VR goggles rather than on a 
screen. At times, the technology succeeds in making itself and all of its layered abstractions invisible. 

At this stage in our working process, we are experimenting with drawing virtual lines between the rocks 
that the users hold and the celestial bodies in the real world, such as the North Star, the sun and the 
moon. We want to explore the possibility of using augmented virtuality to make more visceral our 
position on the planet and in the universe. I have worked with similar projects before that aim at breaking 
down the difference between my abstract knowledge of what the world is, and my direct sensory experi-
ence of it27. For example, in the video piece The Distance To The Horizon (2016) I filmed a journey at sea, 
with the aim of conveying an experience of the curvature of the Earth. Also, my public sculpture Parallel 
Sogndal (2015) does a similar thing, by functioning as a reference point allowing people to see in which 
direction the Earth is turning. These approaches to an artwork as an instrument for understanding 
directions, space, time and our place on the planet and in the universe, follow a tradition from minimalist 
and landscape artists, such as Nancy Holt, who made Sun Tunnels (1973–76) in Utah or Charles Ross’s 
Star Axis naked eye observatory in New Mexico. The Norway-based, American artist Jessica Macmillan 
recently made the piece Time Line (2021) in Longyearbyen, Spitsbergen, where she shot a laser beam into 
the polar night indicating the exact direction of the movement of our solar system through the universe. 

By merging physical objects with a virtual reality, we wish to move through a new kind of mixed reality 
landscape and to share this exploration with an audience.28 An important element in achieving this 
blending of worlds is to create a convincing simulation of nature and of the geography surrounding the 
site of the installation. To create a realistic simulation of the natural world it is nearly impossible to scan 
or build every single 3D model from scratch. This is especially the case when working in VR, because the 
computer must continuously real-time render each 3D model in the scene and every model must be 
optimized29. The solution for us, as it is for most game developers and computer graphics specialists, is 
to download ready-made 3D models (assets). 

Screenshot from building a virtual replica of the Bjørvika landscape in Unreal Engine
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As building blocks for virtual environments, these standard asset libraries contribute to a standardization 
of virtual worlds. For instance, the 3D models of beach rocks we have used originate in Tenerife because 
that is where assets creator Quixel did the 3D scanning of maritime nature.30 If the development in this 
industry continues the trajectory that it has now, I have no doubt that these rocks will soon be accompa-
nied by beach rocks from all over the world. But this moment of homogeneity in a fairly new technology 
makes it possible to clearly identify that these worlds are built by zeros and ones. It once more brings 
me back to the same pages in How We Became Posthuman that I refer to in the section on Secret Support, 
in which Hayles writes about abstraction and the movement from materiality to information: The prob-
lem is not to reduce from complex objects to simplified abstractions she explains; rather, it is the 
assumption that these abstractions (the zeros and ones) can be used to create full new worlds that can 
substitute the flesh of the physical world. “[W]hen we make moves that erase the world’s multiplicity, we 
risk losing sight of the variegated leaves, fractal branchings, and particular bark textures that make up 
the forest” (1999, 12). 

Although teapots and beach rocks don’t seem like contentious artefacts, other computational abstrac-
tions can make it clear how more than similar looking virtual beaches are at stake when it comes to 
technological standardizations. Artificial Intelligences (AI), as an example, have shown themselves to be 
biased on the bases of to race, gender and age. These biases are due to the choice of datasets on which 
they train, the click-workers who train them, and how they are constructed. Machine Vision in Everyday 
Life is a research project led by Jill Walker Rettberg based at the Department of Humanities at the 
University in Bergen which explores how new algorithmic images are affecting us as a society and as 
individuals. In her article “Intuition Machines”, one of the researchers in the Machine Vision group Linda 
Kronman, refers to artworks that ”demonstrate how human agency shapes the ways that machines 
perceive the world and reveal how values and biases are hardcoded into nonconscious cognitive 
machine vision systems” (Kronman 2020). Stephanie Dinkins is an artist whose work on the topic of AI 
and machine generated images is inspiring because she uses her practice to construct new alternatives 
rather than passively pointing to a problem. Dinkins is currently working on creating a fair and unbiased 
AI, and in her presentation On love, data and technologies rooted in care (2021, Bergen) she asked the 
audience to contribute to building this AI by sharing their data with her. 

In a recorded Zoom conversation with Gustav Tresselt, founder and Chief Executive Officer of the VR 
modeling company Tenklabs, we discuss abstraction in coding, 3D modeling and VR, and how abstrac-
tions take part in shaping virtual worlds. The conversation with Tresselt follows up after his presentation 
at the VR to 3D modeling workshop at Aldea in June 2021. Tresselt points out that you must know what 
you are trying to achieve before you can start making abstractions by including some elements and 
discarding others. To know the end goal of an artwork before the making of it can be difficult when 
following a method of unmaking, as through this approach the substance of a work unfolds incremen-
tally. This process is also different in the context of a collaboration, as much of the dialogue I normally 
have with tools and materials, now is a dialogue with another person. Cameron and I share the different 
kinds of jobs involved in making Two Rocks Do Not Make a Duck, according to our expertise in the 
different areas. For example, Cameron does the technological research and works in Unreal Engine31 
with assistance by software experts, such as the artist Rory Malone who has been an intern working at 
Aldea through the Erasmus exchange program in 2021. I have worked on the sculptural objects and the 
scanning of them. Questions about how to solve practical matters is often what drives our conversations 
about how we want to develop the piece further and what type of experiences we want to share with an 
audience. Our collaboration with Two Rocks Do Not Make a Duck in many ways mirrors our partnership 
in starting Aldea. Cameron has background in computer graphics and an artistic practice exploring the 
effects that emerging technology has on culture and society. My own practice is grounded in an explora-
tion of tools and the making process, and much of it was formed inside of the workshops of the Royal 
Institute of Art where I did my Master of Fine art. Together, we have built workshops for work with wood, 
metal and digital fabrication that facilitate artist and other creative professionals in their work with 
making physical objects based on digital design processes.

https://www.unmakingabstractions.com/ua-vid


Final Presentation 

In the two-part final presentation of my work, I have engaged Randi Grov Berger, director of the Bergen-
based gallery Entrée, as curator of both iterations. One part is an exhibition of finished works at Oseana 
Kunst- og Kultursenter located in Os outside Bergen. The other part is an open studio with a series of 
public events at Entrée’s gallery in Bergen city center.



Part one: Exhibition at Oseana

For the second part of the final presentation of my works I have a large space at Oseana to work with a 
more classic exhibition format. I have titled the exhibition Oppløyste Abstraksjonar, which is not a direct 
translation of Unmaking Abstractions. This is because there is no Norwegian word which means the 
same as unmaking. The word “oppløyste”, however, points to one of the central elements of unmaking, 
which is to pick something apart. In this exhibition I am showing Secret Support, Holder, the new sculp-
ture series Objects at Hand and the new exhibition architecture and artwork Explode Mesh. In these new 
works I want to look further into the geometrical construction of 3D models, the emerging industry of 3D 
scanning service providers, and the connections between geometric abstraction in art and 3D modeling. 

Sirisha Shashikanth who made one of the Holder video tutorials for me has recently started working in 
the company CGI Simulations with 3D scanning and reverse engineering. I have bought the 3D models 
of the objects that she and her colleagues scanned when they were training on how to operate a new 
laser 3D scanner; a computer mouse, a hammer, a vacuum cleaner, a toy car, a Ganesh idol, a motorcy-
cle helmet, and other things they had available at their office. As the example of the Utah Teapot dis-
cussed in the section on Holder, and other standards discussed in the section on Two Rocks Do Not 
Make a Duck show, these “objects at hand” have taken part in forming the technology of 3D modeling. 
By asking Shashikanth to share these seemingly random things from their office, I wanted to look at how 
these things might show something about the environment in which this technology is developing. 
Moreover, I wanted to examine how an object transforms both in appearance and meaning in the 
translations between digital and non-digital materialities.32 On the Video Page there is a recorded zoom 
conversation where Shashikanth tells me more about the objects she scanned, the process of scanning 
and reverse engineering them, and about her work as a mechanical engineer in Hyderabad, India. 

Installation shot from the exhibition Oppløyste Abstraksjonar showing the works  
Explode Mesh, Secret Support and Objects at Hand. Photo: Bent René Synnevåg
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Using a laser scanner, Shashikanth transformed the things in her office into point cloud data33. This data 
only contains information about the shape of the objects, and properties such as color, or even information 
about what the object actually is, are left out. She then converted the point cloud data into a polygonal 
mesh in the standard 3D model format STL before uploading it to our shared, online folder. I download the 
files before opening them with the 3D printer’s slicer software, in which you can see the object on the 
printer bed and use automated functions to repair the model for printing. I have chosen to repair the 
models just enough to be printable, because the visible polygons, half broken objects and other imperfec-
tions bear traces of the technology and a process of learning how to use it. The Prusa printers at Aldea 
used to 3D print the objects have a print volume of 250 × 210 × 210 mm, and we re-scaled the models to fit 
that size.34 Some of the objects are almost identical in scale to the originals, while others have shrunk. The 
hammer became small in my hand and the computer mouse very large. Some of them, like the Ganesh 
idol, were scale-less to begin with, in the sense that it is an object which often appears in many different 
scales. Things like the toy car and house were already a down-sized version of the object they depict. Two 
of the objects we could not really understand what was, but after speaking with Shashikanth in the Zoom 
conversation mentioned, I realized that what we had called “the anti-plate” due to its shape looking like a 
negative form of a plate, was in fact coasters for teacups, now unrecognizable due to its removal from 
context, its doubling in size and poor detail quality in the scan. After repairing the mesh and scaling the 
objects, the 3D model was ready to be converted to G-code and sent to the printer. The G-code tells the 
printer where to extrudes plastic filament onto the print bed, and the printer leaves thin, horizontal layers of 
filament one at the time. The thin layers could be seen in the printed objects which were then used to make 
one- and two-part silicone molds before finally casting jesmonite into them. In the end the sculptures come 
out of their molds as objects with distortions in shape and meaning, hinting to their layers of abstractions, 
and to the process of being translated through different digital and non-digital material embodiments. 

In addition to turning the 3D model of the hammer into a jesmonite sculpture, I used it to create the 
exhibition architecture Explode Mesh at Oseana. I increased the size of the hammer and lowered the 
polygon count until a mesh of triangles was visible, and the shape of the hammer invisible. I found an 
excerpt of this mesh that could be used to build two walls and plinths to place sculptures on. In addition 
to serving the function of supporting the other art works, these sculptural walls and plinths also tie 
together the works in the exhibition. I use colors and materials strategically to contribute to merging the 
works together as one coherent installation at Oseana, and to create connections between the two 
spaces of Oseana and Entrée. Some of the stools from Entrée are used for the presentation of the 
YouTube videos, the blue laminate surface from the furniture at Entrée reappears on the floor pedestals, 
and the jesmonite sculptures pick up the yellow color from the exhibition architecture. 

The 3D printed computer mouse and hammer used in the process  
of making two of the sculptures in “Objects at Hand”
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When I reduced the polygon count of the 3D models for the exhibition architecture, the connection to 
abstract, geometric art became very visible. Navigating around a low poly35 version of the scanned 
vacuum cleaner, my screen displayed something which looked like an animation of a Neo-Concrete 
painting. The low poly version of the vacuum cleaner can be found on the 3D models page, and a screen 
recording of navigating around it can be found on the Video Page,. Lygia Clark’s artistic practice and 
engagement in the Neo-Concrete movement has been an interesting lens through which to look at 3D 
modeling throughout my research. In the Neo-Concrete Manifesto (Castro, et al.) the authors deny the 
“legitimacy of scientifist and positivist attitudes in art.” Rejecting the universalist claims of modernist, 
formal abstraction, and insisting on the subjective, sensory engagement with the world, these artists did 
not believe that there could be such a thing as a universal geometric language, that something could 
mean the same for everyone who looked at it. They were inspired by the phenomenology of Maurice 
Merleau-Ponty and interested in the emergence of the world as a meeting between the participant and 
the environment in which they are. To me, this resonates with a reflexive view of technology and my own 
approach to 3D modeling technologies; Despite being built up by geometric abstractions, the technology 
is not universal, but co-evolving within specific histories and contexts, shaped by and shaping their users. 

Interactivity was central to the work of the Neo-Concretists, one of the most iconic works of which was 
the ‘Parangolés’ by Brazilian artist Hélio Oiticica. This series of works consists of “wearable paintings” 
which were activated by dance and movements, and first developed together with a community of 
samba dancers and musicians among the people of Manguera Hill. I was first introduced to the work of 
Oiticia, Clark and the Neo-Concrete movement in the exhibition Constructed Vision – Abstract and 
Concrete art in Latin Amerika from the collection of Ella Fontanals-Cisneros at Haus Konstruktiv in Zürich 
in 2011. It was a comprehensive and stunning exhibition which I came to think back on many times in 
the years to follow, and often during my artistic research. I saw video works, sculptures, installations and 
paintings that interrogated the relation between surface and volume, the grid structure, and the effect 
that the urban landscapes expanding in modernist Latin America during the 1950s had on sensory 
experience and people’s relation to their environment. Revisiting these art works has been helpful in 
navigating from the screen to physical objects and through 3D modeling technology as a new type of 
infrastructure that is shaping our surroundings and the way we see them today.

Aldea workshop manager Kjetil Smedal constructing the exhibition architecture for Oseana

https://www.unmakingabstractions.com/ua-3d
https://www.unmakingabstractions.com/ua-vid
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Despite the connections I see between Neo-Concrete art, 3D modeling and abstraction, it can be challeng-
ing to get an overview of how abstraction in art relates to other kinds of abstractions. For more than a 
century, artist with very different practices have made works labeled “abstract art”. Around a decade ago 
there was a renewed interest in abstraction in contemporary art, exemplified by the exhibition NNA-NNA-
NNA at the Astrup Fearnley Museum in Oslo. In this group show which mapped out tendencies of 
abstraction in the Norwegian art scene at the time, my work Sexagesimal 36 l was shown next to works by 
artists such as Camilla Løw and Anders Sletvold Moe.

Starting in 2010 Maria Lind curated a series of exhibitions and events within the framework of the research 
project Abstract Possible and edited the book Abstraction (2013) in the Whitechapel Documents of 
Contemporary Art series. This book is an anthology of texts on abstraction, grouped into categories 
corresponding to her research on “formal abstraction”, “economic abstraction” and “social abstraction”. 
This compilation of texts has been a great help in mapping out relations between abstraction in art and 
elsewhere, some excerpts of which can be found on the Abstraction page; In “Abstraction and Culture” the 
painter Peter Halley explains how abstractions become standards when he states that “Abstraction is 
based on the idea of the organization of discrete, specific incidents into more generalized, repeatable 
patterns” (Lind 2013, 137). Towards the end of the essay, he concludes that “abstraction, really has nothing 
to do with aesthetic concerns, nor can it be formally characterized by the use of specific shapes, tech-
niques or configurations”. This statement contradicts what the first director of MoMA, Alfred H Barr wrote 
almost a century earlier. In “Cubism and Abstract Art” he draws connections between aesthetics and the 
action of abstraction (Lind 2013, 28). He makes a distinction between pure abstractions and near-abstrac-
tions, where the latter is an action of abstraction, that is to extract something out of something else. By 
extracting polygons from a hammer to build a wall, and by extracting bits of information from other 
objects and transforming it through different material embodiments, this is a process I have become more 
acquainted with throughout my artistic research.

https://www.unmakingabstractions.com/abstract


Part two: Open studio at Entreé and transforming the white cube 

In 2022 Entrée will run a program that is focused on socially engaged practices, comprising workshops, 
performances, lectures and talks. In addition to being one of the artists in this program (with my open 
studio), I have redesigned Entrée’s white cube interior, transforming it into a space that can accommodate 
the artists and events taking place throughout that year. See images of this interior on the Works page.

Through the open studio I plan to share works in progress, material samples, library, notes and my 
artistic reflection, as well as a public program of talks and workshops. I will also be present myself most 
days to speak to the gallery-studio visitors. My goal with this public interface is to have an exchange 
about my artistic research project with an audience beyond the field of artistic research, and to invite 
people to join me in unfolding my research through its final weeks. Below follows a description of the 
making of the interior and a short introduction to the public program.

To facilitate the 2022 arts program of Entrée, they wished to transform the white cube into a space with 
shelves from floor to ceiling, a large table in the middle and seating. The shelves are hung on cleats and 
can be moved around, a system that I have copied from the workshop interiors at Aldea where we use 
cleats to hang tools. The other artists exhibiting at Entreé during 2022 will also have cleat lengths 
available to them that they can use to attach anything that they wish onto. To give shape to the shelves I 
have used the Bezier curve to make a split through a rectangle piece of plywood, cut them out with a 
CNC and assembled the two parts in a 90-degree angle as a modular shelf unit. I wanted to continue 
working with the Bezier curve, to take a closer look at this line by materializing it, sanding it, painting it, 
and creating a surrounding environment with it. 

Open Studio at Entrée. Photo: Bent René Synnevåg
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One significant advantage of digital fabrication became apparent in the development of this work: The 
software and the CNC make it easy to create a design with minimal material waste and manual labor, 
something which was important to be able to create a custom-made interior within a modest budget. 
After I developed the prototypes, Aldea produced and installed the interior. The shelves and furniture are 
made to be moved around and fit into many different constellations. When the first group of artists put 
in place their collection of handmade artist books in the exhibition SIGLA BINDA37 they reorganized the 
shelves and put the tables together to form a long, curved display- and working-surface. To be able to 
test different values on parameters such as material thickness and distance between shelves in the 
design process, it was useful to develop a parametric design, allowing me to change these values from a 
spread sheet. Parametric design is something which is influencing architecture and interiors around us a 
lot today, and it is one of the attributes of abstraction in 3D modeling which I will explore further in two 
public events at Entrée listed below.

For the colors of the interior at Entrée I chose a combination of light grey stain on the plywood walls, a 
dark blue stain and black paint on the shelves, a bright, blue laminate surface for the table and stool tops 
and a burgundy hardwood imitation stain on cleats and furniture legs. My approach to finding the color 
combination was similar to how I work with colors in sculpture and installations. I try to find a combina-
tion of colors and materials that doesn’t give me any clear associations to a particular place or style or 
environment. This has to do with abstraction, as I am following a nonconscious cognitive process and 
resisting to simplify or translate the color combination into another concept. Whether this is successful 
depends on who is looking, and I don’t think it is possible to get away from abstractions altogether. But 
for me it is important that while I am working the color combination must be interesting to look at. That 
means it must bounce off and between associations, creating new combinations that I cannot quite put 
my finger on. There must be a span from bright to dark and from saturated to unsaturated, and some-
thing that stings my eye slightly – in the case of the Entrée interior the burgundy hardwood imitation on 
the cleats and furniture legs. 

A bookbinding workshop by artist Rita Marhaug in connection  
to the SIGLA BINDA exhibition of artist books
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Public Program at Entrée

Saturday 12. February from 12.00–16.00

Workshop in parametric design by Patrícia Šichmanová
Patrícia Šichmanová is an artist and digital lab manager at Aldea Center for Contemporary Art, Design 
and Technology. She will introduce the use of parametric design in the 3D-modeling software Fusion360. 

Sunday 13. February at 13.00

Lecture by Gabriele de Seta
Gabriele de Seta holds a PhD from the Hong Kong Polytechnic University and was a Postdoctoral Fellow at 
the Institute of Ethnology, Academia Sinica in Taipei. Gabriele is currently a Postdoctoral Researcher at the 
University of Bergen, where he is part of the ERC-funded project “Machine Vision in Everyday Life”. His 
research work, grounded on ethnographic engagement across multiple sites, focuses on digital media 
practices, sociotechnical entanglements and vernacular creativity in the Chinese-speaking world. In his talk 
at Entrée, Gabriele will revisit Luciana Parisis’ book Contagious Architecture to speculate about the role of 
abstraction, modeling and algorithms in creative practices such as parametric design and music-making. 

Friday 25. February at 19.00

Lecture by N. Kathrine Hayles
Professor N. Kathrine Hayles is a literary critic and theorist. Her writing includes the books How We 
Became Posthuman and Unthought: The Power of the Cognitive Nonconscious. She is known for 
breaking new ground at the intersection of the sciences and the humanities.

Saturday 5. March at 15.00

Lecture by Felipe R Pena
Felipe R Pena is a Brazilian curator based in Oslo and Rio de Janeiro where he runs the gallery Cavalo. 
At Entrée Pena will give a lecture on the artist Lygia Clark and the Neo-Concrete movement. Focusing on 
its participatory approach and relation to modernism in Brazil in the 1950’s, Felipe will consider how 
their legacy is affecting art and architecture in Latin America today.

Thursday 10. March at 18.00

Performance Lecture by Sidsel Christensen
Sidsel Christensen is an artist and PhD candidate at KMD. In her performance lecture Christensen will 
activate the interior at Entrée and share elements of her artistic research project “Hyperspace as reflec-
tive tool: strange movements through spatial, digital and text-based media.” In this research project 
Christensen investigates how scientific/mathematical models of physical dimensions and their interrela-
tionships, can be used as a generative tool in contemporary art.
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Summary

In this artistic research project, I follow in the footsteps of many artists before me working with sculpture 
and dealing with questions of abstraction. I have taken with me the concerns and enquiries of these 
artists, and revisited them using emerging, digital fabrication techniques. Instances from my own experi-
ence of learning and using 3D modeling tools have become starting points to examine what abstraction 
in 3D modeling is, how it works and how it co-evolves with some of their contexts. In Secret Support I 
examined translations between material embodiment and the abstract information of an algorithm used 
in 3D printing. With the YouTube tutorials and sculptures in the piece Holder, I set up two kinds of interac-
tive situations to examine one of the informal, learning platforms in which 3D modeling technology is 
developing. In Two Rocks Do Not Make a Duck I collaborate with Cameron MacLeod on creating an 
augmented virtuality piece where we wish to take the audience with us to navigate through new, mixed 
reality spaces. In the exhibition Oppløyste Abstraksjonar I have made the exhibition architecture Explode 
Mesh which draws connections between geometric abstraction in art and 3D modeling. I have made a 
series of jesmonite sculptures titled Objects at Hand, which bear traces of alterations in size, material, 
surface texture, context and meaning, due to the processes of abstraction and the transitions between 
digital and non-digital materialities they have gone through. At Entrée I have used the Bezier curve and 
digital fabrication to create a new, flexible interior for the 2022 program of the gallery. I will occupy this 
space myself for six weeks with my open studio where I invite guests and audiences to join me in unfold-
ing the last bits of my artistic research through these final weeks. 
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  Notes

 1 A vertex in a 3D model is a point, sometimes 
referred to a node. A surface is the area 
between 3 or more such vertices.

 2 The way in which technology shapes our view 
on the world is a common topic amongst 
many philosophers of technology, includ-
ing thinkers as diverse as Martin Heidegger, 
N.Kathrine Hayles, Donna Haraway, Bruno 
Latour and Marshall McLuhan. One early 
example can be found in “The Crisis” by 
Edmund Husserl, where he explains how a 
geometrization of nature is not only changing 
science but our worldview. “Thus the world 
and, correlatively, philosophy, take on a com-
pletely new appearance.”(61)

 3 Take for example the linguistic abstraction 
“man” as it has been used for centuries as 
a stand-in word for all humans. The prob-
lems that come out of defining the human 
and its associated rights, responsibilities 
and privileges within the narrow frame-
work of “man” is a central topic in radical 
posthumanist thinking and discussed by 
scholars like N.Kathrine Hayles and Rosa 
Braidotti. Hayles points to the common cri-
tique against liberal philosophies as “the 
tendency to use the plural to give voice to 
a privileged few while presuming to speak 
for everyone; the masking of deep struc-
tural inequalities by enfranchising some 
while others remain excluded..” (1999, 87). 
When I speak about worldviews shaped 
by abstractions and vice versa I am sensi-
tive to the problem of speaking on behalf of 
other people, and I do not intend to say that 
everyone share the same experiences, worl-
dviews or abstractions. Nevertheless, the 
capability that humans have to use abstrac-
tions is one of the qualities we share across 
different cultures, ages and times, and that is 
also why I find them meaningful to examine. 

 4 The contemporary mainstream under-
standing of “Virtual” is exemplified by the 
Apple Dictionary (v. 2.3.0) entry for Virtual /
Computing: “not physically existing as such 
but made by software to appear to do so: 
virtual images”. I agree with this in the sense 
that the trees that I see in Virtual Reality are 
not physical trees. But the definition is impre-
cise. As I discuss in the writing on Secret 
Support and elsewhere in the text, I believe all 
digital and virtual things must have a materi-
al embodiment to exist, and therefor that the 
definition given above sets up a false binary 
between the virtual and the physical. When 
I use the word virtual, I refer to something 
which is made by software to appear to exist, 
but that still has its own digital materiality.

 5 I started Aldea together with my husband 
Cameron MacLeod who has since been the 
director of the organization. In addition to work-
shops Aldea has a gallery, a studio collective, a 
residency program and we develop software. 

 6 For our opening exhibition at Aldea in 2018 
we used the CNC to produce two large 
reliefs (It must fall1 and It must fall 2) by the 
Italian artist group BB5000. Other artists, 
such as Sandra Vaka (NO), Sydney Chen 
(US), Iain Ball (UK), Paul Barsch (GE), Dorota 
Gaweda (PL) and Eglé Kulbokaité(LT) took 
part in our artist in residence programs 
and used our digital fabrication facilities to 
create new works. In 2021the Bergen based, 
Swedish artist Linda Morell had a solo exhi-
bition in which most of her sculptures were 
created using 3D modeling in Virtual Reality, 
before being 3D printed, milled out on a 
CNC or welded based on digitally designed 

drawings. In 2021 we hired artist Patricia 
Sichmanova as our digital lab technician, 
and in her practice, she uses 3D modeling to 
migrate between making processes in glass 
casting, Virtual Reality and 3D printing.

 7 One exception to this is the piece Two Rocks 
Do Not Make a Duck where the 3D models 
are used to create the virtual environment. 
In this piece the 3D models used to create 
the surrounding environment are download-
ed as ready-made assets from the gaming 
engine. The 3D models for the rocks are 
made using a 3D scanner which captured 
both its shape and texture surface.

 8 G-code stands for Geometric Code, and it is 
the most widely used programming language 
for running digital fabrication machines 
such as 3D printers and CNC machines. The 
G-code tells the machines where to move, 
how fast to move and what path to follow.

 9 Hayles and many new materialist think-
ers have shown us how the digital is also 
material. This makes it problematic to use 
the word physical as a binary alternative 
to digital, or real as a binary alternative to 
virtual. That is why I here use the term “other 
materialities” to describe all materials that 
are not digital. In previous versions I have 
written about my project as if the relation-
ship between digital and non-digital materi-
alities in sculpture practice was a topic, but 
in my case it is more precise to describe this 
as a method. That is simply because it seems 
“ontologically resolved”, in the sense that 
I am convinced by Hayles, and by the many 
contemporary artists who contest the idea of 
disembodied information by showing us its 
material side. For example Oslo based artist 
Ayatgali Tuleubek created a sauna using heat 
generated by computers (Groundbreaking 
Computational Methods for Generating 
Heat and Value, 2020, In collaboration with 
Michael Rasmussen). Swedish artist Nina 
Canell shows us the sculptural side of infor-
mation transmission by displaying slices of 
huge cables (Brief Syllable (Weak), 2015) and 
Irish artist John Gerrard makes the cloud a 
bit more tangible by depicting the gigan-
tic datafarms where servers are located in 
the desert (Farm (Pryor Creek, Oklahoma) 
2015). Post-internet art is a label given to an 
art movement with which I share one strate-
gy, namely the transition of an object that we 
usually encounter on the screen into a physi-
cal object. Where my practice is grounded in 
a curiosity of the making process, I perceive 
these practices to be more oriented towards 
internet culture, circulation and the question 
of how internet has affected the art field. 

 10 When I need assistance to produce my work, I 
always pay the people who work for me. The 
hiring often goes through Aldea, who I then 
in turn pay. The work Two Rocks Do Not Make 
a Duck is an exception, as this is a collabora-
tion with Cameron MacLeod where we share 
the authorship and ownership of this work. 
For that project I have made a declaration of 
collaboration with Cameron that is submitted 
to the KMD research administration. I have 
also made declarations of collaborations with 
the YouTubers who made the Holder videos, 
even if they were paid for their work, as well 
as with Sirisha Shashikanth and Gustav 
Tresselt in regard to the video conversations 
uploaded to my reflection website.

 11 I base this on my understanding of part two in 
The Crisis by Husserl and Heidegger’s essay 
On the Question Concerning Technology. 
In The Crisis Husserl writes about how the 
natural sciences and the mathematization of 

nature makes us see nature and ourselves 
through a mathematical abstraction, obscur-
ing from us the lifeworld itself. Searching 
for the essence of technology in order to 
make our relation to it “free”, Heidegger 
writes about how technology can do a similar 
thing; It makes us see things just as the func-
tion they have, and not their other prop-
erties or relational qualities. He calls this 
view an “enframing”, and that the things 
around us and ultimately humanity itself, 
merely become a “standing reserve”, that is, 
resources waiting to be exploited.

 12 “Classical philosophy of technology can 
be seen as offering essentialist critiques of 
technology that refer back to foundational 
narratives of the organic human, an uncon-
taminated nature or an authentic reality, that 
echo the dualist paradigm of humanism. 
These critiques are viewed as nostalgic and 
escapist by radical and methodological post-
humanism.”(Sharon, 2014, 80). Although 
radical posthumanism disagrees with a 
lot of what traditional phenomenologists, 
especially Heidegger, have to say, there are 
however postphenomenologist philoso-
phers, who build on the tradition of phenom-
enology and have many ideas in common 
with radical posthumanist thinkers. For 
example, Don Ihde and Peter-Paul Verbeek 
who consider technology as mediating our 
relationship to the world and influencing 
how we see it. This perspective brings to 
mind how Hayles (1999, 12-13) shows that 
the creation of the computer and the cyber-
netics movement contributed to making 
people think of information as something 
separate from physical reality. 

 13 In Human Nature Sharon maps of different 
versions of posthumanism. Both Hayles and 
Haraway are labeled “radical posthuman-
ists”. Radical posthumanism is “character-
ized by the view that bio- and enhancement 
technologies, by undermining the fixity of 
categories like “nature” and “the human”, 
contribute to a deconstruction of narratives 
based in human uniqueness and call for a 
radical rethinking of what it means to be 
human”. (2014, 34)

 14 “Situated Knowledges” became especial-
ly important for me through close reading it 
together with a reading group of colleagues 
in the artistic research program consist-
ing of Petrine Vinje, Ida Falck Øien, Rosalind 
Goldberg, Lisa Badouin Lie, Sara Eliassen and 
Signe Becker. Part of our group performed 
a public reading of “Situated Knowledges” 
at the Artistic Research Forum in Oslo. See 
images of this event on the Process Page.

 15 Images of previous the previous work Terra 
Nullius, Riegelbau and Sao Paulo can be 
found on the Work Page

 16 In the growing industry of 3D printing com-
panies compete using different strate-
gies. Some of them create products that 
user communities take part in developing, 
whereas others go for what is referred to 
as a closed system. Formlabs, one of the 
3D printers we have at Aldea has a closed 
system, meaning that you have to use their 
own software Preform to run their printers 
and their own brand of expensive resin to 
print with. By contrast the market leading 
filament-based 3D printer, the Prusa print-
ers, is open source. You can download the 
3D files of the 3D printer and print your own 
machine. These are by far the best filament 
printers available in their price bracket, and 
we now have four of these at Aldea due to 
the increasing demand to use them. 

https://www.unmakingabstractions.com/ua-wip
https://www.unmakingabstractions.com/ua-doc


28

 17 Chapters 3–4 in How We Became Posthuman 
goes into this historical analyses in detail.

 18 See a work in progress video of this on the 
Video Page

 19 Coast Contemporary is an annual event 
gathering artists, art workers and the public. 
It usually happens as a journey along the 
Norwegian coast on the Hurtigruten cruise 
ships, with stops along the west coast on 
the way. In 2020 the cruise was replaced by 
a gathering at the Hovedøya island in the 
Oslofjord, due to the many restrictions fol-
lowing the ongoing Covid-19 pandemic. 

 20 These two works were some of my recent proj-
ects when I formulated the application to the 
PhD program at KMD, and my starting point 
for thinking about abstraction in 3D modeling.

 21 One of the first things Cameron did to 
organize the workshops was to create tool 
holders that were visible and easily accessi-
ble so that it would be easy for people to find 
their way in the workshop. Most of these 
tool holders were made on the CNC, such 
as a piece of wood with slots milled into it to 
hold milling bits, caliper, screws and tools 
for changing bits.

 22 I think in a sense a study of the phenome-
non which Husserl describes as the technical 
“capacity to make the straight straighter and 
the flat flatter”. (The Crisis, p 25)

 23 Hayles describes nonconscious cognition 
in Unthought. P 11: “Technical cognitions 
are designed specifically to keep human 
consciousness from being overwhelmed 
by passive informational streams so large, 
complex, and multifaceted that they could 
never be processed by human brains.”

 24 Augmented virtuality is a format that merges 
physical objects with virtual environments.

 25 The exhibition and presentation of this piece 
has been delayed due to a delay in the build-
ing of the new Munch Museum. As the work 
is site-specific we cannot present it else-
where, and we could not start on essential 
parts of the work process until site visits 
were possible in fall 2021.

 26 A VR tracker is a piece of hardware with 
sensors on it that communicates to the com-
puter where it is located in the space. The 
trackers can be attached to physical objects, 
whose movements then can be tracked in 
the virtual scene. 

 27 For some people there is not such a big differ-
ence between what they experience and what 
they believe. For example the Flat Earthers, 
a growing movement that inspired my work 
“The Frisbeeperspective” (2018), believe the 
Earth is flat because that’s what it looks like.

 28 The release of the “Metaverse”, announced 
to happen in 2022, is Facebook’s plan to 
make Virtual Reality blend in with people’s 
everyday lives and off-line worlds. This was 
still a distant prospect when Cameron and 
I first started experimenting with making 
augmented virtuality works in 2016. The 
possible future of a mixed reality becoming 
part of people’s everyday lives makes this 
technology and format even more interest-
ing to examine. The announcement of the 
Metaverse has fuelled an intense technolog-
ical development in the industries of gaming 
and VR, coinciding with the development of 
our work. This has resulted in new features, 
asset libraries, software and hardware that 
will help us make our work being released 
at times on a weekly basis. In the fall of 2021 
several producers of hardware and software 
were in a race to release their products to 
match the timing with the announcement 
of the Metaverse project. Cameron visited 

one of these companies, Varjo, in Finland 
in 2016, and we went to try out their latest 
headset just after this announcement in Oslo 
in October 2021. I did not have great expec-
tations for their new headset, as it sounded 
to me like “just more pixels”. But trying it on 
was an experience that put those assump-
tions to shame. I could stay in VR without 
feeling dizzy or uncomfortable, and for the 
first time I could really pay attention to what 
I was looking at and not the disorienting 
feeling of looking itself. One of their demo-
games is an eye tracking game, in which 
the goggles identify which part of the image 
your pupils are looking at. It was a remark-
able and at the same time scary experience 
to see this technology materialize my sense 
of vision with such precision. Scary, because 
my iris is biometric, personal data which 
I prefer not to share with tech companies, 
and fascinating because it was like someone 
constantly showing me “I see what you 
see”. Varjo currently has good ethical guide-
lines and policies about not sharing sensi-
tive, biometric information of their users to 
third-party companies. One of the market 
leading headset producers Oculus, on the 
contrary, is owned by Facebook and you 
must have a Facebook account to use it. 
One of the big problems with Facebook and 
other actors in what Shoshana Zuboff has 
labeled industry of surveilence capitalism, is 
as she discusses in her 2019 book The Age of 
Surveilence Capitalism, is the asymmetry in 
access to information. The surveilence cap-
italists know a lot about you, and you know 
very little about them and how they use the 
data and knowledge they have about you.

 29 To optimize a 3D model is to alter its mesh 
and texture with the purpose of reducing its 
file size. This is important especially in VR, 
in order for the 3D models to take up as little 
as possible of the computer’s graphics card 
capacity and processing powers. 

 30 A stanardization of virtual worlds gets 
further reinforced because Quixel was 
recently bought up by the gaming engine 
Unreal Engine, and the virtual objects that 
would previously cost a lot of money to 
download or a lot of time to make can now 
be downloaded for free.

 31 Unreal Engine is a software used to create 
computer graphics, games and movies.

 32 Morehshin Allahyari is an American artist 
whose practice both makes use of and 
examines the technologies of 3D scan-
ning, 3D modeling and 3D printing. In The 
3D Additivist Manifesto she has created 
a compendium of artworks by more than 
100 artists and theorists that speculate on 
the possibilities and impact of 3D printing 
technology. Her work Material Speculation: 
ISIS (2015-2016) is a 3D modeling and 3D 
printing project aimed at reconstructing 12 
cultural artefacts destroyed by ISIS during 
the war in Syria in 2015. In her work Digital 
Colonialism Allahyari focuses on “colonial 
powers in relationship to technologies such 
as 3D printers and 3D scanners and their 
use/misuse in the construction of in danger 
or lost artefacts and cultural heritage of the 
Middle-East”. (Allahyari u.d.)

 33 This paragraph contains some technical 
terms which I will explain here. Point cloud 
data is a set of data points in space, regis-
tered by 3D scanners to capture the form of 
an object. A polygonal mesh is a geometri-
cal representation of a 3D model, made of 
vertices, edges and faces. An STL (Standard 
Triangle Language) file is a standard format 

for 3D models. It contains information 
about the shape and triangular mesh of the 
model, but not about attributes like color or 
surface texture. A slicer is a software used 
by 3D printers to prepare files for print. The 
term slicer refers to the process of slicing 
the object into many thin, horizontal layers 
before printing these layers with 3D printing 
filament (printing material) one at a time. A 
print bed is the flat surface which the printer 
extrudes the filament onto. G-code stands 
for Geometric Code, and it is the most 
widely used programming language for 
running digital fabrication machines such as 
3D printers and CNC machines. The G-code 
tells the machines where to move, how fast 
to move and what path to follow.

 34 The artist Oliver Laric makes sculptures by 
printing out 3D scanned objects. The fig-
urative and intricate shapes are split up 
into cubes with different material qualities, 
something which to me gives a charac-
teristic look of being made with 3D print-
ers with limited print volumes and then 
puzzled together. See for example the work 
Ram with Human (2021). On his website 
threedscans.com he has made available for 
download 3D scans from the collections of 
institutions such as Musée Guimet in Paris 
and KODE art museum in Bergen, the latter 
as a collaboration with the gallery Entrée.

 35 Low-poly is a term used in 3D modeling to 
refer to a polygonal 3D model with relatively 
few polygons.

 36 Sexagesimal (2015) is a work based on the 
sexagesimal numeral system which is used 
to measure time, angles and geographi-
cal coordinates. Originating in a counting 
of the fingers and knuckles, the numeral 
system has 60 as its base and a total of 12 
factor numbers. The factor numbers were 
used in the piece to decide the dimensions 
and angles of the painted aluminum boards 
leaning against the wall, angles which would 
appear different depending on the viewers 
relative position to them.

 37 SIGLA BINDA (27.11.21–23.01.22) was 
a presentation of artist books by the 
artists Nanna Gunhild Amstrup, Kristin 
Thóra Guðbartsdóttir, Solveig Landa, Rita 
Marhaug, Svanborg Matthíasdóttir Imi 
Maufe, Ingiríður Óðinsdóttir, Anna Snædís 
Sigmarsdóttir, Sigurborg Stefánsdóttir, 
Randi Annie Strand. 

https://www.unmakingabstractions.com/ua-vid
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