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Abstract 
 

 

Double-Rendering: Computer Graphics and Airbrush  

in the Work of Austin Lee and Avery Singer 

 

Ho Won Kim 

 

 

This thesis explores the aesthetic potential of computer graphics and the airbrush in 

contemporary art. While these techniques have been widely used in producing diverse forms of 

artwork, they have yet to receive substantial scholarly attention. Thus, this study aims to fill this 

gap by examining the “double-rendering” practice of two contemporary artists, Austin Lee and 

Avery Singer. The research focuses on Lee and Singer’s intricate processes of computer graphics 

rendering and the subsequent manual reproduction of these images, primarily utilizing the 

airbrush. The main objective of this investigation is to illuminate how these techniques 

contribute to the expansion of conventional image-making practices. 

By drawing on a media archaeology approach, this thesis reviews Lee and Singer’s 

practice within the broader framework of optical media, realism, and the application of 

mechanical instruments in fine art. First, it revisits critical issues that emerged during the nascent 

stages of computer graphics development, as well as examples of fine art pieces crafted with the 

airbrush. This delineates the unique attributes of these tools in their fundamental functions of 

digitized simulation and mechanical mediation, enabling an examination of Lee and Singer’s 

practice, not solely in terms of artwork creation, but also in the context of exhibition display.  

This study culminates in a reassessment of the indispensability of computer graphics and 

the airbrush, crucial instruments for understanding vision and art production within the 

contemporary technological landscape. Despite appearing to be unrelated, these two techniques 

together are indicative of today’s transformation in human visual perception and subjectivity. 
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Instead of relegating them to the periphery as subsidiary skills, the research situates these 

techniques at the core of art history.   
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Introduction 
 

The emergence of computer graphics—rendered images of three-dimensional (3D) 

geometry-based models—has heralded a paradigm shift not only in the manner we create images 

but also in the way we perceive and interpret our world via computational means. The impact of 

computer graphics is not limited to the virtual realms of 3D animation or video games; it has 

materially pervaded and influenced various aspects of our daily lives. Notably, the process of 

designing objects such as mugs, cars, planes, buildings, and cities starts with computer graphics. 

Likewise, a large number of contemporary artists begin their artistic creations with computer 

graphics. This application of computer graphics does not restrict itself to digital forms such as 

Virtual Reality (VR) or Non-Fungible Token (NFT) art.1 Two-dimensional (2D) and 3D 

computer graphics created using various software and hardware have become the foundation for 

a variety of physical forms of art, including paintings, sculptures, and multi-media installations, 

whether they are manually crafted or mechanically generated. 

Even though computer graphics have become ubiquitous in daily life, they are often 

unnoticed due to their own invisibility. In his 2021 book Image Objects: An Archaeology of 

Computer Graphics, film and media scholar Jacob Gaboury argues that the discussion 

surrounding computer graphics frequently revolves around their ability to achieve “realism and 

 
1 A non-fungible token (NFT) is a digital asset recorded in and linked to a blockchain, a 

technology that enables smart contracts resistant to duplication, substitution, or subdivision. 

NFTs are primarily used for certifying ownership and authenticity, and once recorded on the 

blockchain, the record is permanent. The characteristics of NFTs provide artists with the ability 

to authenticate their digital creations, as well as to imbue them with scarcity and exclusivity, 

making them valuable in a new market online. This has led to the widespread use of NFTs in 

digital art, showing dramatic market growth in 2020 and 2021. 
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mimesis.”2 Particularly, the objectives of computer graphics are often presumed to be the 

replication of formal and aesthetic standards from pre-existing media, as demonstrated by terms 

such as “photorealistic” rendering or “cinematic” effects. As a result, the evaluation of computer 

graphics primarily centers on their capacity to simulate another medium, rather than on their own 

relationship with the world they represent. As Gaboury eloquently states, “the more advanced 

computer graphics become, the less visible they appear to be and the less we remark on their 

ubiquity.”3 

Likewise, despite the integration of computer graphics into artistic practice in recent 

decades, computer graphics itself has not received sufficient attention as a distinct object of 

analysis.4 This tendency is observable in various discourses, such as post-media or post-Internet, 

which emerged to scrutinize the effects of digital technology on art. In his 2016 essay, “Why, 

Post-Internet Art?” cinema and media scholar Jihoon Kim examines how these discourses frame 

the impact of the digital on art and the artistic medium.5 Kim observes that post-media theory, 

led by artist and theorist Peter Weibel and new media scholar Lev Manovich in the early and 

mid-2000s, posits that digital technology challenges the traditional concepts of medium 

 
2 Jacob Gaboury, Image Objects: An Archaeology of Computer Graphics (Cambridge: MIT 

Press, 2021), 4. 

 
3 Gaboury, 3-4.  

 
4 In his book, Gaboury observes that the literature on the history of computer graphics is scarce 

compared to its artistic applications in fields such as 3D animation and graphic design. See 

Gaboury, 3, 204. 

 
5 Jihoon Kim, “Why, Post-Internet Art?” Art in Culture, November 2016, 98-101. In this essay, 

Kim also discusses in depth the post-medium theory led by art historian Rosalind Krauss. 

Chapter 1 of this study offers an in-depth analysis of Krauss’s post-medium theory. 
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specificity and blurs the distinctions between art genres and forms based on them.6 The 

advocates of post-media theory view that all media interact with each other and that the hybrid 

forms of artworks enabled by new media are well-suited to address the social, cultural, and 

political contexts of the digital era. Similarly, post-Internet art, coined by artist and curator 

Marisa Olson, inherits and extends the arguments of post-media theory.7 Traversing online and 

offline, material and immaterial, the Internet and physical worlds, post-Internet art seeks to 

reinterpret and recreate old media—or conventional artistic mediums—through the concepts and 

aesthetics of new media. 

These discourses have enabled the integration of new media, including computer 

graphics, into art history. However, the newness of new media has not received sufficient 

attention in comparison to their placement within a longer historical tradition. While the 

positioning of digital software and hardware within the existing art historical canon has 

effectively established its place in the field, the emphasis on its convergence with prior media 

carries the potential danger of disregarding its distinctive characteristics as a medium. It is true 

 
6 For a comprehensive understanding of post-media theory, see Lev Manovich, The Language of 

the New Media (Cambridge: MIT Press, 2001); Peter Weibel, “The Post-Media Condition,” 

Mute, March 19, 2012, https://www.metamute.org/editorial/lab/post-media-condition. The essay 

was originally written for the catalog of the exhibition Digital Transit at Centro Cultural del 

Conde Duque, Madrid, held from February 7 to April 2, 2006. 

 
7 Chapter 2 provides the detailed review on post-internet art. Kim, in his essay, provides an 

overview of several newly coined terms, including “New Aesthetics” by James Bridle, 

“Neomateriality” by Christiane Paul, and “Post-digital” by Florian Cramer. These concepts 

explore the effects of digital or virtual media on the analog and physical world, similar to the 

focus of Post-Internet art. See Kim, 96-7. For more information on each term, see Christiane 

Paul, “From Immateriality to Neomateriality: Art and the Conditions of Digital Materiality,” in 

ISEA 2015: Proceedings of the 21st International Symposium on Electronic Art (Vancouver, 

2015): 552-555.; Florian Cramer, “What is ‘Post-Digital’?” APRJA 3, no. 1 (2014): 10-24, 

https://doi.org/10.7146/aprja.v3i1.116068.; James Bridle, “The New Aesthetics and its Politics,” 

in You Are Here: Art After the Internet, ed. Omar Kholeif (Manchester: Home; London: SPACE, 

2017), 20-27. 
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that computer graphics can incorporate elements of preceding media, yet they do not strictly 

adhere to the representational and mimetic traditions. Instead, they can be regarded as a unique 

artistic medium, capable of developing distinctive characteristics through the simulation of other 

media. Therefore, it is necessary to explore computer graphics as a medium in its own right, 

rather than solely as a composite and extension of prior media. 

This study aims to address the primary inquiries: how does the computer’s reproduction 

of representational images differ from that of previous optical media? In what ways does 

computer graphics both continue and diverge from these precedents? How might computer 

graphics alter human perception, fields of vision, and subjectivity? 

The practices of two New York-based contemporary artists, Austin Lee (b. 1983) and 

Avery Singer (b. 1987), provide valuable insight into the questions raised. Both artists utilize 

computer graphics as a foundational image for their physical works. Their creative process starts 

with virtual reality drawing programs or 3D modeling software to create computer-generated 

imagery (CGI). The resulting images are then transformed into physical forms, mainly using an 

airbrush and acrylic paint on canvas. By exploring the process of creating computer graphics and 

then transferring them to physical form, this study aims to gain a better understanding of the 

mediation inherent in computer graphics and the conventions they have developed in relation to 

historical visual mediums. 

This study seeks to highlight the distinctive qualities of computer graphics as an artistic 

medium by examining not only the finished artworks, but also the immaterial and material 

processes involved in their production. While prior literature on related topics, such as post-

Internet art, has discussed the issues of computer graphics, the focus has primarily been on how 

these images are circulated and distributed online, rather than a detailed exploration of their 



 

 5 

creation process. In keeping with this prior literature, this study endeavors to provide equitable 

attention to both the inception of computer graphics by Lee and Singer and their subsequent 

transition and conversion into tangible form. By closely scrutinizing the formal elements and 

subject matter of Lee and Singer’s computer graphics, this study examines the ramifications of 

their initial digital creations for the ultimate physical outcomes. 

The concept of “rendering” serves as a useful framework for this investigation, as it 

bridges the divide between digital and physical mediums. In the history of art and architecture, 

rendering has been used to refer to the act of detailed representation of objects, buildings, and 

views in material image-making. However, in the context of computer science, rendering refers 

to the process of generating computer graphics from a data set. By examining Lee and Singer’s 

creative process as a “double-rendering” practice, which involves rendering in both the computer 

science and art historical sense, this study attempts to avoid oversimplifying their work as a mere 

assertion of material forms over immaterial computer graphics. Through the notion of double-

rendering, this study seeks for a nuanced analysis of Lee and Singer’s practice, revealing the 

unique aesthetic potential of computer graphics as an artistic medium. 

Among various tools and equipment to translate computer graphics into physical artwork, 

this study draws attention to the airbrush. The focus on the airbrush is motivated not only by its 

primary usage by Lee and Singer, but also by its distinct position in the fine arts and art history. 

Since its mass production in the 1880s, the airbrush has been employed for various art forms. It 

was initially introduced for retouching and finishing photographs in the late nineteenth century 

and later adopted by pioneering avant-garde artists for fine art. The airbrush has also been widely 

used in pop art during the mid-late twentieth century and remains popular among contemporary 

artists due to the distinct visual effects it produces.  
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However, despite its long history with artwork, the airbrush has been overlooked in the 

literature. In his 2015 dissertation “An Investigation into the History of the Airbrush and the 

Impact of the Conservation Treatment of Airbrushed Canvas Paintings,” design and art scholar 

Mohamed Abdeldayem Ahmed Soltan points out that the literature addressing the use of the 

airbrush in fine arts is very limited.8 Although Soltan does not provide a definitive explanation 

for the omission of the airbrush in art history, he suggests potential reasons for this oversight: the 

airbrush was primarily used in commercial art and graphic studios when it was first marketed in 

the late nineteenth century. Additionally, the mechanical nature of the airbrush has been 

criticized for debasing art and making it appear cheap. 

This study focuses on the mechanical nature of the airbrush and its role in the artistic 

practice of Lee and Singer. The meaning of the mechanical has evolved with technological 

advancements, making it necessary to reevaluate the airbrush’s mechanicity in the context of fine 

art under current technological conditions. The reasons and historical contexts surrounding Lee 

and Singer’s choice to use the airbrush to transfer their computer graphics need to be thoroughly 

analyzed. To this end, this study seeks to address another series of questions: How did the 

airbrush assume a mechanical nature in contradistinction to other painting tools? How can the 

negative perception of the airbrush’s mechanicity during the late-nineteenth and early-twentieth 

centuries can be redeemed in the current century? And finally, what aesthetic possibilities does 

the combination of airbrush and computer graphics hold? 

This study explores the respective histories of computer graphics and the airbrush to 

provide answers to the questions posed. Examining the origins and early history of technology is 

 
8 Mohamed Abdeldayem Ahmen Soltan, “An Investigation into the History of the Airbrush and 

the Impact of the Conservation Treatment of Airbrushed Canvas Paintings” (PhD diss., 

University of Northumbria at Newcastle, 2015), 31, ProQuest Dissertations & Theses Global. 
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an effective way not only to comprehend its current application and significance, but also to 

speculate on possible developments it has yet to pursue. Media archaeology, as both a theory and 

a method of scrutinizing the current digital media environment, “excavat[es] the past in order to 

understand the present and the future.”9 Research utilizing this media archaeological framework 

concentrates on the excavations of antiquated hardware or software—often neglected and 

forgotten, along with archival materials, not to elicit nostalgia, but to illuminate current and 

potential digital media practices. Hence, media archaeology enables a dual consideration of old 

and new media to understand their technological conditions and to envision alternative 

trajectories. 

Grounded in the theoretical framework and method of media archaeology, this study 

endeavors to review the relationship between computer graphics and the airbrush and their 

connections with previous optical and artistic mediums. Even though Lee and Singer’s work 

involves double-rendering on both digital and physical platforms, and is indivisible, this study 

dissects each stage of the process. Through this approach, the study seeks to uncover a range of 

historical contexts that are concealed within the closely intertwined process of doubled image 

making. This study is structured into three main chapters, each focusing on a specific area of Lee 

and Singer’s practice, including 3D modeling and rendering, airbrushing, and exhibition display 

and design. Each chapter provides a relevant analysis of Lee and Singer’s work, as well as a 

review of pertinent literature and precedents of their practice. The meaning and significance of 

 
9 Jussi Parikka, What is Media Archaeology? (Cambridge; Malden: Polity Press, 2012), 2. For 

practical examples of media archaeology’s use in different disciplines, see Erkki Huhtamo and 

Jussi Parikka, eds., Media Archeology: Approaches, Applications, and Implications (Berkeley: 

University of California Press, 2011). 
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these precedents are further discussed in relation to contemporary digital media-based visual art 

creation. 

Chapter 1. Rendering as Simulation of Reality provides a historical overview of 

computer graphics as a distinctive visual medium. Particular attention is paid to the early stages 

of its development, focusing on the “hidden surface problem.” The chapter examines the 

principal role of computer graphics in simulating reality and expounds on its impact on visual 

perception and subjectivity. Additionally, the chapter explores how Lee and Singer’s computer 

graphics reflect the changing role and status of the artist in the contemporary technological 

landscape. The final section of the chapter investigates how Lee’s and Singer’s practices signal 

the possibility of a reinvention of computer graphics, drawing on Rosalind Krauss’s notion of 

post-medium. 

Chapter 2. Rendering as Mechanical Mediation explores the intersection of airbrush 

and computer graphics, which enables an in-depth examination of concepts such as 

representation, perspective, and subjectivity. The chapter begins by tracing the history of the 

airbrush and its use in fine art, along with its acceptance within the artistic community. In 

particular, the chapter reviews the works of avant-garde artists Man Ray and László Moholy-

Nagy, Photorealism in the mid-twentieth century, and post-Internet art in the early twenty-first 

century to investigate the mechanical nature of the airbrush and its potential. The final section of 

the chapter analyzes Lee and Singer’s use of the airbrush in their work, arguing that it signals a 

shift in their subjectivity in relation to the mediating and simulating properties of computer 

graphics. 

Chapter 3. Rendering as Embodied Experience expands the analysis of Lee and 

Singer’s double-rendering work to the exhibition space. Through an examination of Lee and 
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Singer’s recent major solo exhibitions, this chapter investigates how their approach diverges 

from the traditional white cube gallery space and the implications of such a departure. To explore 

this matter, the chapter revisits the artistic practice of El Lissitzky and the curatorial work of 

Alexander Dorner, who were pioneers in expanding the issues of vision or experience in artwork 

to the scale of the exhibition space. By juxtaposing these nascent endeavors with the artistic 

practice of Lee and Singer, this chapter examines the manner in which they update their 

forerunners’ efforts to align with the contemporary visual experience rooted in computer 

graphics. 
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Chapter 1. Rendering as Simulation of Reality 
 

This study investigates the aesthetic potential of computer graphics as an artistic medium 

by analyzing its combination with airbrushing. While this study depicts the creative process of 

Austin Lee and Avery Singer as a double-rendering practice, whereby the creation of their 

images in the virtual and physical realms are inseparable, it is essential to analyze the individual 

rendering methodologies employed by each artist. Accordingly, Chapter 1. Rendering as 

Simulation of Reality reviews Lee and Singer’s initial computer-based rendering. Drawing on 

Jacob Gaboury’s media archaeological study of computer graphics, the first section of this 

chapter highlights the unique qualities of computer graphics as an artistic medium in the 

historical context of optical media. It also examines how computer graphics has affected human 

visual perception and subjectivity, changing the dynamic between the image and the viewer. The 

latter section of the chapter analyzes the individual working processes of Lee and Singer for 

computer graphics in detail, emphasizing how their rendering procedures reflect the changed role 

and status of the artist in today’s technological environment. 

 

Early History of Computer Graphics 

What are computer graphics? Technically, computer graphics—also often called 

computer-generated imagery (CGI)—refers to all images created with the assistance of the 

computer, or more specifically, by computational processing. However, to understand its unique 

qualities as an artistic medium, this study constrains the scope of computer graphics to a more 

specific subfield by embracing the definition of computer scientist Alvy Ray Smith. In his 2021 

book A Biography of the Pixel, Smith defines computer graphics as the final image produced 

after the following two steps: first, creating objects “by modeling them with invisible geometry 
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in Creative Space,” and then presenting them “by rendering the geometry-based models into the 

spread pixels of a Display Space.”10 In his definition, “Creative Space” refers to the unrestricted 

computational environment where geometry-based forms can be modeled, while “Display 

Space” refers to the area where views from Creative Space are shown, frequently restricted to 

outputs like paper, smartphone screens, or Virtual Reality (VR) goggles. Depending on Display 

Space, identical geometric objects in Creative Space can be rendered multiple times in various 

formats. His fundamental distinction between the two spaces is useful because it highlights the 

geometry models and their variability when rendered as the distinguishing characteristic of 

computer graphics.  

Smith further subdivides the geometry models into two-dimensional (2D) models, such as 

various polygon shapes, and three-dimensional (3D) models, consisting of a polygon mesh 

comprised of infinite minute polygons. This study focuses on the latter, computer graphics as a 

rendering of a 3D geometry model. This narrow definition of computer graphics allows for a 

comparison between computer graphics and preceding optical mediums whose early efforts 

aimed to represent 3D objects from the real world, or more broadly, reality.11 

 
10 Alvy Ray Smith, A Biography of the Pixel (Cambridge: MIT Press, 2021), 240-1.  

 
11 Depending on the primary purpose of 3D computer graphics, Smith categorizes them as object-

oriented and image-oriented. The former is typically used to design objects, frequently with 

computer-aided design (CAD) programs, and thus requires a more precise representation. On the 

contrary, the latter’s sole purpose is to be viewed, necessitating a convincing appearance but not 

necessarily accurate measurements. See Smith, 249-52. Nevertheless, he also acknowledges that 

they both are closely related and have histories that are inextricably intertwined. 



 

 12 

In the early 1950s, computer projects at the Massachusetts Institute of Technology (MIT), 

such as Whirlwind I12 and SAGE (Semi-Automatic Ground Equipment),13 developed the first 

practical methods for displaying CGI, laying the groundwork for the discipline of computer 

graphics. At this time, researchers began experimenting with the earliest versions of computer 

graphics, such as Ben F. Laposky’s Oscillon No. 4, which depicts waveforms produced by an 

oscilloscope.14 [Fig. 1] It was not until 1960 that Verne Hudson, a designer at the Boeing 

Airplane Company, used the term “computer graphics” for the first time.15 Then, the first 3D 

model constructed from vector lines—the direct ancestor of the computer graphics this study 

examines—was created in 1964 by William A. Fetter, who also worked at Boeing with 

Hudson.16 [Fig. 2] The image created by Fetter was a human figure known as the “Boeing Man” 

or “First Man,” a standard cockpit model used for aircraft layout studies.17 The 1960s was 

 
12 Whirlwind I, introduced in 1951, was one of the first digital electronic computers capable of 

real-time processing. The computer was the first to use magnetic-core memory, allowing it to 

store and retrieve information significantly faster than previous computers. Initially, it was 

designed as a flight simulator for training the United States military during World War II. 

 
13 SAGE was a system of large computers and associated networks developed in the 1950s and 

1960s by MIT and the United States Air Force. It was created as a defense system to give the US 

air defense and real-time surveillance during the Cold War. SAGE used the Whirlwind II 

computer program, an improved version of the Whirlwind I magnetic-core memory. 

 
14 An oscilloscope, also called an o-scope, is an electronic test instrument that displays electrical 

voltages. It presents them in a graph over time as a two-dimensional plot on a screen, allowing 

users to visualize the changes in a signal. 

 
15 Gaboury, 12. 

 
16 Gaboury, 12.  

 
17 The significance and potential of computer graphics’ simulation function were particularly 

interesting to Fetter. See William A. Fetter, “A Progression of Human Figures Simulated by 

Computer Graphics,” IEEE Computer Graphics and Applications 2, no. 9 (November 1982): 9, 

https://doi.org/10.1109/MCG.1982.1674468. 
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arguably a watershed period for the field of computer graphics, one that attracted considerable 

attention from both academia and industry. This era provides valuable insights into the 

contemporary visual culture driven by computer graphics. 

Jacob Gaboury, a film and media scholar, explores this early stage of computer graphics 

to grasp the specificity of its representation process. In his book Image Objects: An Archaeology 

of Computer Graphics published in 2021, Gaboury provides a succinct yet comprehensive 

overview of recent media archaeological research on computer graphics to stress the significance 

of revisiting the early history of computer graphics.18 According to him, computer graphics are 

often considered an extension of earlier optical media, such as photography and film.19 The 

perspectival projection has been employed to establish continuity between these distinct forms of 

mediums. Characterized by three-dimensional Euclidean geometry and Cartesian coordinates, 

perspective has served as the foundation of realism across various media technologies since the 

fifteenth century. The adoption of perspective techniques in 3D modeling software, such as 

Blender, facilitates CGI’s association with traditions of mimesis and realism. [Fig. 3] Gaboury 

acknowledges that there is no universal system of perspective projection, and that its techniques 

and forms differ across media and periods. However, he argues that the various historical 

contexts grants it cultural significance. Its malleability and adaptability enables an examination 

of the sociopolitical and technocultural conditions from which it emanates: “[I]t is perhaps more 

 
18 See Gaboury, “Introduction” and “Chapter 1 Culling Vision: Hidden Surface Algorithms and 

the Problem of Visibility.”  

 
19 According to Gaboury, this phenomenon is especially prevalent in film studies, “where 

computer graphics are synonymous with special effects and visual simulation.” See Gaboury, 

204. For more information, see Kristen Whissel, Spectacular Digital Effects: CGI and 

Contemporary Cinema (Durham: Duke University Press, 2014); Stephen Prince, Digital Visual 

Effects in Cinema: The Seduction of Reality (New Brunswick; Rutgers University Press, 2011). 
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useful to think through perspective as a set of culturally and historically situated practices that 

are maintained precisely through their adoption and transformation by emerging media 

technologies.”20  

Nevertheless, Gaboury contends that the prevalent discussion on graphical realism and 

the use of perspectival mode in media archaeological investigations on computer graphics has 

neglected the historical development of computer graphics, which distinguishes it from the 

extensive history of visual representation through optical mediums.21 He thus finds the newness 

of computer graphics in the computer itself, which is primarily a mathematical or electronic 

operator, rather than a visual medium. To be specific, the computer’s capacity to capture and 

represent graphical images is constrained by vision and light. Unlike film and photography, 

which rely on capturing the light reflected from an object’s surface through a lens, computer 

graphics must first imagine the entire space and then create images that only show the portions 

that must be visible from a particular viewpoint. It means that the computer necessitates the 

simulation of the entire reality before rendering images, requiring a fundamentally different 

approach to visual representation. 

To gain a more thorough comprehension of this simulation process, Gaboury suggests 

revisiting the 1960s and 1970s when the divergence between reality and its simulation was most 

notable.22 He specifically highlights the significance of the “hidden surface problem,” which 

presented unique challenges and opportunities for CGI in its early stages.23 [Fig. 4] The hidden 

 
20 Gaboury, 38. 

 
21 Gaboury, 23, 29, 38. 

 
22 Gaboury particularly draws attention to the University of Utah, where the embryonic field of 

computer graphics was initially established. 
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surface problem refers to the challenge of determining which surfaces of 3D models are not 

visible from the viewer’s perspective and, therefore, should be hidden when the image is 

rendered. Again, unlike film and photography, which represent only the visible surfaces of 

objects by capturing reflected light, computer graphics encode information about 3D objects 

based on their vertices, not their surfaces. This characteristic of computer graphics allows it to 

comprehend the entirety of 3D objects, including their backs, normally hidden from view. 

However, it also means that, in order to produce a visual representation of 3D objects that 

approximates the realism of traditional optical media, the computer must not only display what is 

visible, but also hide what cannot be seen. As Gaboury eloquently puts it, “[computer] graphics 

must not only calculate that which is to be seen but also anticipate and hide that which is known 

yet should not be shown, that which must be made hidden and invisible.”24 This early hidden 

surface problem demonstrates that computer graphics’ simulation is not only related to the logic 

of the visible, but also to the culled or erased, thereby highlighting the unique capabilities and 

limitations of computer graphics as a visual medium.25 

This distinction between the representation of reality and the simulation of reality before 

producing a representational graphic holds significant implications for human perception of the 

 
23 Gaboury, 31-2. Since early graphics were primarily wireframe structures, Gaboury explains, 

the problem was initially formulated as a hidden “line” problem. After advancements in 

rendering algorithms allowed for shading and other opacity indicators, the issue was reframed as 

a hidden “surface” problem. 

 
24 Gaboury, 32.  

 
25 Since 1963, the hidden surface problem in computer graphics has been solved using hidden 

surface algorithms, which can be classified as “object space,” “image space,” and “list priority” 

algorithms based on how they handle objects during simulation. In addition to these algorithms, 

the hardware component Z-buffer, also known as a depth buffer, provided a lasting solution. For 

a detailed account of the solution to the hidden surface problem, see Gaboury, 44-54. 
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world. Gaboury explains that, in the visual representation tradition, space is mapped and 

displayed in relation to the viewer, providing a structured system for perspective.26 Under this 

regime, the human observer has the advantage of viewing the world from a privileged viewpoint, 

as demonstrated by the linear perspective that proportionally scales objects according to the 

human eye. Similar to Gaboury, art historian W. J. T. Mitchell, in his 1987 book Iconology: 

Image, Text, Ideology, argues that the Western tradition of linear perspective has been used as a 

tool of imperialism to colonize the non-Western world culturally. According to him, perspective 

served as a quasi-scientific tool, as it was a “natural representation of the way things look, the 

way we see, or … the way things really are.”27 Under the banner of reason and objectivity, 

naturalist painting and its principal technique of linear perspective impacts the perception of 

reality for colonial Western subjects. 

 However, computer graphics departs from this tradition, as 3D objects in the 

computational environment must be described in advance to be rendered visible. These non-

phenomenological graphical objects are known before humans perceive them, in contrasts to the 

traditional visual representation where phenomenological perception is the basis. In addition, the 

viewpoints in virtual reality are detached from the physical position of the viewer. Even though 

the perspective employed by computer graphics software resembles the conventional perspective 

projection, its standpoints are not necessarily associated with the human eye. Then, how might 

the changes in human perception of the world resulting from computer graphics impact human 

subjectivity? How are the mode of perception and the creation of human subjectivity related? 

 
26 Gaboury, 37-8. 

 
27 W. J. T. Mitchell, Iconology: Image, Text, Ideology (Chicago: University of Chicago Press, 

1987), 37. Emphasis original.  
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The Influence of Computer Graphics on Human Subjectivity 

Art historian Jonathan Crary offers insights into the answers to these questions. In his 

seminal work Techniques of the Observer: On Vision and Modernity in the Nineteenth Century 

published in 1990, Crary contends that the early decades of the nineteenth century marked a 

significant reconfiguration of human subjectivity in modern society. Focusing on modern visual 

culture, Crary describes this societal transformation by drawing a contrast between the camera 

obscura and nineteenth-century optical technology.28 The camera obscura—generally regarded as 

the predecessor of photography—is a dark chamber into which a monocular aperture admits 

daylight and projects an inverted image of the outside world onto the wall inside. [Fig. 5] The 

camera obscura creates a stable and ordered relation of representation between the outer and 

inner worlds, establishing a separation between the instrument and the observer. 

However, according to Crary, the stability of the camera obscura became too inflexible to 

accommodate the new demands for mobility brought about by nascent capitalism and 

industrialism in the early nineteenth century.29 As a result of the limitations of the camera 

obscura, physiological optics became a dominant field of research. The rise of physiological 

optics led to a heightened self-awareness of the act of observation, resulting in the development 

of new optical devices. Crary pays particular attention to the “stereoscope” as a symptomatic 

example of the nineteenth-century observer. [Fig. 6] The stereoscope is a device that creates the 

 
28 Jonathan Crary, Techniques of the Observer: On Vision and Modernity in the Nineteenth 

Century (Cambridge: MIT Press, 1992), 5, 23. 

 
29 See Crary, “Subjective Vision and the Separation of the Senses” and “Techniques of the 

Observer.” Even though Crary primarily examines stereoscope, he also considers other optical 

media, including thaumatrope (wonder turner), phenakistiscope (deceptive view), zoetrope 

(wheel of like), kaleidoscope, and diorama. These devices create optical illusions of motion or 

depth. 
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illusion of a three-dimensional image by allowing the observer to perceptually superimpose two 

side-by-side stereographic images taken of the same scene from slightly different angles. Crary 

argues, “[t]he stereoscope signals an eradication of the point of view around which, for several 

centuries, meanings had been assigned reciprocally to an observer and the object of his or her 

vision.”30 Unlike the camera obscura, the stereoscope does not claim access to a stable reality, 

but produces a realistic image independent of an actual referent. The observer ceased to be a 

passive receiver of sensation and instead became the site and producer of sensation.31 Thus, 

looking through a stereoscope, one perceives perception itself, not an external image observed 

from a cut-off human subject. The stereoscope presents the clearest image of the new, 

autonomous observer, establishing that vision is formed internally by the observer within, not by 

the world. This transition led to a reconstruction of human subjectivity, which assumed a new 

role as a participant in visual perception procedures. 

Like stereoscopy in the nineteenth century, computer graphics in the late twentieth and 

early twenty-first centuries have contributed to the shaping of contemporary modes of visual 

perception and subjectivity.32 Similar to the camera obscura, computer graphics create a sense of 

alienation for viewers due to the dematerialization of vision. While visual media derived from 

the camera obscura tradition achieve this effect by presenting fixed viewpoints, computer 

 
30 Crary, 128. Emphasis original.  

 
31 Crary, 75. 

 
32 In the introduction of Techniques of the Observer, Crary briefly discusses the emergence of a 

new mode of vision associated with digital technology. He contends that the modern visual 

regime, founded on physiological principles, has collapsed under the weight of this regime based 

on digital media. That’s because neither the real world nor the observer’s position is referenced 

in the newly developed computer-generated images. According to Crary, the advent of digital 

technology “effectively nullifies” the meanings of observer and representation. See Crary, 1-2. 
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graphics do so by allowing for the positioning of a virtual camera at any angle to render an 

image, thus providing a perspective detached from human observers. It is also crucial to 

acknowledge that, prior to rendering, there are always a non-phenomenological computer 

graphical objects and worlds that exceed the human visual perception process. In this sense, a 

clear distinction is reintroduced between the outer and inner worlds. Unlike the camera obscura 

tradition, where the viewer remains inside while the world lies outside, computer graphics 

present a reversed relationship between the inner and outer worlds. The computational world 

within the computer represents the inner world, whereas the viewer who perceives the resulting 

images represents the external world. This distinction reinstates the passive role of viewers, as 

they become recipients of sensory information rather than active producers of experience, since 

they cannot fully comprehend the virtual reality that lies beyond the confines of the rendered 

images. 

However, this reorientation of the observers does not entirely eliminate their subjectivity, 

but reconstructs it. Even though the emergence of a viewpoint grounded in non-

phenomenological computational worlds might suggest otherwise, the viewers are not merely 

reduced to passive subjects. Instead, they are endowed with new forms of privilege as they 

participate in the process of perceiving the virtual world as equal agents. 

In his 2006 book, Bodies in Code: Interfaces with Digital Media, media theorist Mark B. 

N. Hansen challenges the common assumption that digital media tends to disembody human 

subjects. Hansen argues that human visual perception can be reconstructed in virtual reality as 

the viewer’s body remains a crucial factor in shaping and experiencing it. He introduces the 

concept of a “body-in-code” to emphasize that such a body does not imply a “purely 
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informational body” or “digital disembodiment of the everyday body.”33 Instead, it refers to “a 

body whose (still primary) constructive or creative power is expanded through new interactional 

possibilities offered by the coded programs of artificial reality.”34 The body-in-code interacts 

with digital media in ways that enhance and transform its embodied experience, thereby blurring 

the boundary between reality and virtuality. To support this claim, Hansen reimagines virtual 

reality as mixed reality, drawing from the insights of media theorist Oliver Grau: “[T]he virtual 

now denotes a space full of information that can be activated, revealed, reorganized, and 

recombined, added to and transformed as the user navigates real space.”35 In this 

reconceptualization, the body plays a central role in the interface to the virtual, shaping and 

transforming its own perception through active interaction with digital media. Consequently, the 

human body does not become purely informational or digitally disembodied, but co-embodied 

with technologies. 

Within this vein of reasoning, the viewers of CGI are rescued from being reduced to mere 

passive recipients of information, disconnected from virtual reality. Instead, they are transformed 

into active participants in the perception of computational worlds. Despite the non-

phenomenological nature of computer graphics, the involvement of the viewer remains 

indispensable. While the computer employs data processing to simulate objects and their 

environment, the human still initiates orders and controls settings. Computer graphics rendering 

is an interactive process that requires real-time participation from the viewer. Moreover, at a 

 
33 Mark B. N. Hansen, Bodies in code: Interfaces with Digital Media (New York; London: 

Routledge), 20. 

 
34 Hansen, 38. Emphasis original.  

 
35 Hansen, 2. 



 

 21 

fundamental level, the human subject becomes the space in which the perception of the 

computational environment is ultimately formed. Computer graphics observers receive 

information about virtual reality and perceive simulated light and perspective through the various 

interfaces provided by computer graphics software. Humans cannot autonomously perceive and 

represent the world of computer graphics. Similarly, computers alone cannot facilitate observers’ 

perception of their environment without the human body serving as the ultimate space where 

perception occurs. This mutual dependence between the computer and the human viewer 

reorients their respective roles and necessitates collaboration and cooperation. It is crucial to 

recognize that the rendering of computer graphics involves a joint effort between humans and 

machines. 

 

Austin Lee and Avery Singer’s 3D Rendering 

Austin Lee (b. 1983) and Avery Singer (b. 1987) are two contemporary artists whose 

double-rendering practices demonstrate the aesthetic potential of computer graphics as a 

medium, transcending both the digital physical realms. Their image-making process comprises 

two steps: firstly, they create 3D objects and scenes, and subsequently convert the rendered 

graphics into physical forms, primarily airbrushed paintings. This chapter concentrates on their 

initial rendering step for digital images using the computer, with particular attention to the tools 

and software employed. This in-depth analysis of computer graphics rendering process facilitates 

a critical examination not only of how computer graphics simulate reality rather than 

simply reproduce it, but also of how they alter the artists’ perception of reality and subjectivity. 

Lee and Singer have both expanded the medium of painting by incorporating cutting-

edge digital imaging technologies into their artistic practices. A brief biography of the artists is 
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helpful to better understand their motivations behind their use of computer graphics. Lee was 

born in 1983 in Las Vegas, Nevada, and raised in Philadelphia, Pennsylvania. He received his 

BFA from Tyler School of Art at Temple University and his MFA from Yale University School 

of Art in 2013. Singer was born in 1987 in New York, New York, to artists Greg Singer and 

Janet Kusmierski. Singer’s father, Greg Singer, was also a projectionist at the Museum of 

Modern Art (MoMA) in New York, where she often joined him in the projection booth in the 

basement of the MoMA. Raised in an artistic household, Singer studied painting at Cooper 

Union School of Art, where she earned her BFA in 2010. 

The artists born and raised in the United States during the 1980s and 1990s were likely 

exposed to computer graphics at an early stage of its development, primarily through video 

games. This was a period when video games made notable advancements in their visuals.36 Since 

the 1980s, video games utilized a flattened 2D system called isometric projection.37 It allowed 

for a flattened playing field that evoked a 3D space, producing a 3D perspective untethered from 

any particular viewing angle or presumed subject. In the 1990s, computer graphics hardware 

became more accessible to the video games market, and their graphics began to resemble 

cinematic forms of perspective projection more closely. Games with polygon-based 3D graphics 

and linear perspective became increasingly prevalent during this time. The first-person shooter 

(FPS) genre also flourished, deriving from existing visual conventions in photography and film. 

 
36 For more information, see Jacob Gaboury, “Perspective,” in Debugging Game History: A 

Critical Lexicon, eds. Henry Lowood and Raiford Guins (Cambridge: MIT Press, 2016), 359-

367. 

 
37 In Chapter 3, isometric projection and the wider concept of axonometric projection in the 

history of video games is examined in greater depth.  
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Moreover, it is plausible that the artists grew up viewing and being influenced by Internet 

art, also known as net art, emerged in the 1990s.38 The term refers to artwork produced using 

computers, for instance, by downloading images or creating online platforms that make art 

interactive and accessible over the Internet. Internet art can manifest in multiple forms, including 

websites, software, and more. Artists involved in Internet art practice often noticed the Internet’s 

ability to operate beyond political, social, or cultural boundaries, and produced subversive works, 

transcending the traditional dominance of the physical gallery and museum system. Various 

types of digital images, including CGI, are an integral part of the visual culture and artistic 

practice to which Lee and Singer have been exposed, so it is not surprising that they use 

computer graphics as the foundation for their paintings.39 

Although both Lee and Singer have adopted computer graphics for their practices, the 

software and hardware they use are quite different. First, Lee creates 3D models with Oculus 

Quest, a VR headset with touch controllers—a pair of handled units used to control hand 

 
38 Chapter 2 explores the similarities and differences between Lee and Singer’s double-rendering 

technique and post-Internet art, the successor to net art. 

 
39 It is worth noting that both Lee and Singer began exploring 3D modeling software after 

finishing their studies. Singer began using SketchUp to design her works in 2013, three years 

following her graduation from Cooper Union. Similarly, although Lee had experimented with 

computer-based image creation techniques during his undergraduate studies, he did not initially 

use 3D computer graphics programs. In his career after graduating from Yale University, Lee 

primarily used Adobe Photoshop to create compositions, but in the middle to late 2010s he began 

incorporating VR tools into his work. Although Lee did not specify the exact year, he mentioned 

in a 2019 article that New York-based artist Rachel Rossin introduced him to VR technology. 

For more information, see Siddhartha Mitter, “Avery Singer Pushes the Limits of Painting,” W 

Magazine, September 7, 2021, https://www.wmagazine.com/culture/avery-singer-artist-

interview.; Scott Indrisek, “Austin Lee’s Feel-Good Art is More Complicated Than it Seems,” 

Garage, March 13, 2019, https://garage.vice.com/en_us/article/kzd5ax/austin-lees-feel-good-art-

is-more-complicated-than-it-seems. 
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gestures.40 [Fig. 7 and 8] This equipment and its creative software Medium, which is comparable 

to Adobe Photoshop but for 3D images, allow the artist to draw 3D forms in the digital space 

with his physical body and hands. This equipment enables his virtual reality drawings to have 

gestural and bodily forms that are in sync with his actual body. These formal characteristics are 

related to his use of Blender, a 3D modeling and imaging software originally designed for 3D 

video games and animation. Lee’s preference for Blender can be explained by the program’s 

effective rendering of organic shapes and diverse texture types.  

Meanwhile, Singer uses SketchUp to create computer graphics.41 [Fig. 9 and 10] 

SketchUp is a 3D modeling software oriented toward architecture, urban planning, and interior 

design. Its modeling is limited to hard surfaces, such as houses or furniture. Since SketchUp 

requires only a computer monitor and mouse rather than a headset with touch controllers, 

Singer’s SketchUp creation process is less synchronized with her body than Lee’s process with 

Oculus Quest and Medium. As a result, her 3D models appear to be polygonal and chunky 

compared to Lee’s amorphous forms. However, SketchUp’s modeling enables Singer to create a 

more complex and detailed illustration of either an object or the entire virtual space structures. 

Although Lee and Singer’s 3D models appear different, their computer graphics are 

rendered using the same algorithmic process. Gaboury argues that computer graphics follow a 

 
40 “Austin Lee: Virtual Δ Object,” Pace Prints, accessed April 23, 2023, 

https://paceprints.com/2020/austin-lee-virtual-d-object. 

 
41 “Artists: Avery Singer,” Hauser & Wirth, accessed April 23, 2023, https://www.hauserw 

irth.com/artists/26658-avery-singer/. Singer’s earlier works, created primarily in the early to 

mid-2010s, largely depict the lives of artists with polygonal figures in a grayscale or black-and-

white tone. However, her recent works manifest more vivid colors and realistic graphics. For her 

recent graphics, she has primarily relied on Daz Studio, a widely-used 3D rendering program for 

video games, as it provides realistic human models. This study focuses on her earlier works, 

which were created primarily with SketchUp, because they more clearly illustrate the 3D 

modeling and rendering process with geometry-based objects. 
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standardized process known as the graphics pipeline to generate a representational image. 

As Smith defines computer graphics using the concepts of Creative Space and Display Space, 

Gaboury uses three different spaces to delineate the distinct stages in the graphics pipeline: “a 

move from object space to world space to screen space.”42 Object space refers to the coordinate 

system unique to each object in the scene, based on its vertices alone. To transform an object 

from object space to world space—the contextual space that all objects in the scene share, a 4x4 

matrix is used to determine the object’s location and orientation relative to a global origin. 

During this transition from object space to world space, the computer calculates global effects, 

such as lighting and shading. In turn, screen space corresponds to the display device or screen, 

where each pixel of an object is positioned on a 2D plane. To move an object from world space 

to screen space, the virtual camera or observer must be defined at this stage in order to calculate 

an image relative to the correct perspective. Then, the clipping is enacted to map the object onto 

a viewing window or frustum, representing the user’s camera or viewpoint. Once the object is in 

the screen space, it is rasterized into pixels assigned a color value based on the corresponding 

color or texture. 

Lee and Singer demonstrate a sophisticated comprehension of the rendering process 

through their adept use of light and shadow effects, as well as their application of diverse 

perspectives in their computer graphics. For example, Lee’s 2022 work, Piano Painting, along 

with rendered images of the 3D model and 3D animation, explores this point. [Fig. 11, 12 and 

13] The rendered image with a purple color tone suggests that the figure seated on the piano 

chair served as the basis for the finished 3D scenes in yellow color tone, which depict two 

hugging figures sitting on the same chair. This series of works provides insight into Lee’s 

 
42 Gaboury, 160. 
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experiment with simulation in the virtual space, utilizing various color tones and focal points. 

Similarly, Singer’s two Untitled works from 2017 depict two renditions of the same 3D model of 

a curly-haired figure seated at a table with a bottle, wine glass, and strainer. [Fig. 14, 15 and 16] 

Notable is Singer’s skillful manipulation of light and depiction of shadow in the several versions 

of the graphics depicted with different viewpoints. Collectively, the works by Lee and Singer 

suggest that their primary interest in computer graphics lies in the multiple renderings of 

identical 3D models and, more specifically, multiple simulations of the same environment. 

 

Techniques of the Computer Graphics Observer 

In addition to the formal aspects of Lee and Singer’s computer graphics, their subject 

matter, as well as the visual references they employ, offer valuable insights into the intricate 

relationship between simulation and reality, and its effect on their perception of reality. Lee and 

Singer draw inspiration from a variety of contemporary visual sources, including imagery from 

popular culture and memes to create such scenes of fantasy and illusion. What is noteworthy here 

is their direct references to the composition of historical paintings and or incorporation of pivotal 

moments in art history.  

Lee’s Piano Painting, for example, was inspired by Johannes Vermeer’s seventeenth-

century painting A Young Woman seated at a Virginal.43 [Fig. 17] Lee’s reference to Dutch 

 
43 In the social media post where Lee shares the work-in-progress rendering images for Piano 

Painting, Lee explicitly references artist David Hockney’s 2001 book, Secret Knowledge: 

Rediscovering the Lost Techniques of the Old Masters. Hockney’s thesis postulates that great old 

masters from the 15th to the 19th century utilized optical instruments, including mirrors and 

lenses, to achieve realistic effects in their paintings. Notably, Hockney highlights Vermeer as an 

artist who purportedly used a camera obscura to project images onto the canvas, thereby 

achieving photo-realistic representation. Lee attributes his use of 3D scanning, the equivalent to 

the camera obscura, to Hockney’s theory. According to Lee, this approach allowed him to 

“experiment more with form” while retaining “some human presence underneath.” See Austin 
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Baroque painting is not direct reproductions of the original image, but rather creative 

reinterpretation that demonstrates his engagement with the simulation function of computer 

graphics.44 Lee’s Piano Painting features two hugging figures, depicted in playful yellow tones, 

which are known to represent the artist and his partner at the time of creation. The composition 

of the painting is a recreation of Vermeer’s, which Lee utilizes as a reference point to simulate 

reality in a virtual environment. His computer graphics are not only a different rendition of a 

historical painting, but also another rendition of his own life. This dual-logic rendering is typical 

of Lee’s works, in which he often depicts friends, lovers, and family who share their emotions, as 

seen in his 2022 work Hold. [Fig. 18] Despite their flat surfaces and sharp edges that may seem 

mechanical and inhumane, his works convey genuine emotions from everyday life, such as joy 

and love. Lee’s use of computer graphics thus extends beyond the mere creation of visually 

appealing effects. Instead, it is a means for him to envision and visualize emotional expression 

within and through the digital realm. 

Similarly, Singer utilizes computer graphics to explore the cultural and historical contexts 

of her identity as an artist by portraying scenes from the contemporary art world. For instance, 

Singer’s 2012 painting The Studio Visit, one of her early works exploring artists’ lives like her 

own, presents a studio visit scene in which an artist and gallerist or patron are seated side by side. 

[Fig. 19] Her 2014 painting Happening depicts an imaginary artist studio during the 1960s avant-

garde, with the figure on the floor evoking the practice of Abstract Expressionists of the era. 

 
Lee (@austinleee), “I’ve been making airbrush paintings based on 3d models,” Instagram, 

March 10, 2022, https://www.instagram.com/p/Ca7hfb4Lt5Z/?utm_source=ig_web_copy_link. 

For more information on Hockney’s theory, see David Hockney, Secret Knowledge: 

Rediscovering the Lost Techniques of the Old Masters (New York: Viking Studio, 2006). 

 
44 This becomes more evident in Chapter 2, where they experiment with multiple renderings of 

each computer graphics, crossing the boundaries of immaterial images and material forms.  
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[Fig. 20] Through her works that portray simulated art-world scenarios created with computer 

graphics software, Singer reworks and reimagines her reality. For Singer, computer graphics 

become a way to navigate between the fantasies and realities of artists’ life. In doing so, 

computer graphics allows her to reference traditions of Futurism or Cubism for the compositions, 

thus providing another rendition of such avant-garde works. Computer graphics hence serve as a 

means for Singer to simulate her life as an artist while engaging aesthetic traditions. 

The simulation created by Lee and Singer in the virtual environment has a remarkable 

influence that extends beyond the boundaries of the simulated world, ultimately affecting the 

subjective perception of reality held by the artists. Both artists have revealed their interest in 

exploring how reality is constructed and otherwise perceived through computer graphics. For 

instance, Lee has stated that he has investigated the narrowing gulf between the real world and 

virtual reality or the intertwining of our fantasies with our lives. 45 His exploration of emotions 

expressed through digital technologies is an extension of his investigation of what constitutes 

reality and what promotes their perception as real. Singer also has mentioned that she is intrigued 

by the confusion between reality and illusion, as well as the boundaries of reality:  

I was like, ‘I haven’t seen a contemporary studio visit painted. I want to 

explore that.’ Or, I was like, ‘I want to make a painting that’s about how the 

location of myself is behind my own eyes.’ … It’s sensing and perceiving and 

it’s making an internal model of reality. It’s asking: What is that reality? What 

does it look like? How do you translate it into a painting?46 

 
45 Nadja Sayej, “Austin Lee’s Uncanny Visions of Our Tech-Saturated Universe,” Surface, 

March 29, 2022, https://www.surfacemag.com/articles/austin-lee-exhibition-jeffrey-deitch/.; 

“Austin Lee,” Many of Them Magazine 8, June, 2021, https://peresprojects.com/wp/ 

wp-content/uploads/2017/02/AL-Many-of-Them-8-JUN21.pdf. 

 
46 Randy Kennedy, “The Location of the Self,” Ursula, November 19, 2020, 

https://www.hauserwirth.com/ursula/30512-the-location-of-the-self-avery-singer-ottessa-

moshfegh/. See also Jason Rosenfeld, “Avery Singer with Jason Rosenfeld,” The Brooklyn Rail, 

September 2021, https://brooklynrail.org/2021/09/art/Avery-Singer-with-Jason-Rosenfeld. 
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Consequently, constructing 3D models within computational space, often grounded in their 

personal experience, serves as a mechanism for both of them to experiment with the expansion 

and alteration of reality.  

In this regard, the computer graphics created by Lee and Singer are not only objects of 

perception but also agents of perception that influence their understanding of reality. Lee and 

Singer utilize computer graphics to reinterpret reality, exploring the interplay between simulation 

and reality as mutually constitutive categories rather than dichotomous ones. The intervention of 

the computer in this process disrupts not only the distinction between physical and virtual reality, 

but also between human and machine.47 Hence, the reality represented by Lee and Singer 

through computer graphics exemplifies a reality that exists both internally and externally to the 

observers. 

 

Reinventing Computer Graphics as an Artistic Medium 

The works of Lee and Singer illustrate the potential of computer graphics as an artistic 

medium. Since first using the term “post-medium” in her 1997 essay “…And Then Turn Away? 

An Essay on James Coleman,” art historian Rosalind E. Krauss has investigated the notion of the 

medium and its reinvention in contemporary art. Her initial inspiration stemmed from the 

concept of medium specificity by Clement Greenberg, an art critic who emphasized the unique 

formal qualities and limitations of each artistic medium. However, Krauss later challenged this 

idea by exploring how artists integrate multiple media to develop new modes of artistic 

expression. Since the 1970s, intermedia artwork has gained popularity, rendering the modernist 

 
47 Their use of airbrushing echoes this while obscuring the human intervention processes. In the 

following chapter, specific arguments are provided. 



 

 30 

doctrine of medium specify outdated in distinguishing various art forms, such as painting and 

sculpture. This phenomenon, which Krauss termed the post-medium condition, is evident in the 

abundance of multimedia and installation art in international exhibitions and art fairs.48 Krauss 

views this crisis of the medium as an opportunity for it to be updated or, in her words, 

reinvented, arguing that obsolescence is a prerequisite for reinventing the medium. 

Krauss draws upon the works of philosopher Walter Benjamin to support her argument 

for the reinvention of the medium. Benjamin held a keen interest in outmoded technology and 

cultural artifacts due to their revolutionary and redemptive potential. Krauss notes that 

“Benjamin believed that at the birth of a given social form or technological process the utopian 

dimension was present and, furthermore, that it is precisely at the moment of the obsolescence of 

that technology that it once more releases this dimension, like the last gleam of a dying star.”49 

Benjamin contends that the liberation of the promises and failures associated with a technology’s 

early days of invention, which are released when the technology becomes obsolete, can lead to 

societal transformation. He elucidates this claim by describing how Surrealist artists explore the 

aesthetics of the steel structures and factory buildings as a reflection of the political climate of 

the time.50 Consequently, from Benjamin’s perspective, technology’s obsolescence represents a 

redemptive opportunity, as the various memories stored in a given technology can only be 

revealed after it has become obsolete. 

 
48 Rosalind E. Krauss, A Voyage on the North Sea: Art in the Age of the Post-medium Condition 

(New York: Thames & Hudson, 2000), 20. 

 
49 Ibid., 41. 

 
50 Walter Benjamin, “Dream Kitsch,” in Walter Benjamin, Selected Writings Vol. 2: 1927-1934, 

eds. Michael W. Jennings, Howard Eiland, and Gary Smith, trans. Rodney Livingstone et al. 

(Massachusetts: Belknap press of Harvard University Press, 1999), 3. 
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Krauss employs Benjamin’s method of redemption to reinvent the medium in two ways: 

for the overall concept of the medium and for the specific art genre. First, Krauss argues that an 

outdated medium can be reinvented through the expression of its accumulated cultural memories 

and artistic conventions: 

[T]he reinvention … concerns the idea of a medium as such, a medium as a set 

of conventions derived from (but not identical with) the material conditions of 

a given technical support, conventions out of which to develop a form of 

expressiveness that can be both projective and mnemonic.51 

 

In other words, the medium encompasses not only the material foundation, but also the cognitive 

potential stored in its “technical supports,” a term coined by Krauss to describe the medium. For 

instance, the reinvention of analog photography or film strip cinema in today’s digital climate 

involves recalling and reimagining how they have been conceived through various formats and 

concepts. By redefining these individual mediums, Krauss redeems the general concept of the 

medium, which can function as self-differentiating technical supports. 

Even though Krauss has not made digital media the primary focus of her discussion on 

the reinvention of the medium, this does not mean that they lack the potential for reinvention. 

Krauss assumes an adversarial position toward digital media by including it among the 

significant contributors to the post-medium condition, alongside multimedia and installation 

works.52 Krauss argues that digital media rejects or forgets traditional concepts of the medium or 

art experiences. For example, Krauss compares film to television and video and concludes that 

the latter cannot be reinvented as a medium because they lack the formal and empirical unity: 

 
51 Rosalind E. Krauss, “Reinventing the Medium,” Critical Inquiry 25, no. 2 (Winter 1999): 296. 

 
52 Rosalind E. Krauss, Under Blue Cup (Cambridge: MIT Press, 2011), 37. 
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“[T]elevision and video seem Hydra-headed, existing in endlessly diverse forms, spaces, and 

temporalities for which no single instance seems to provide a formal unity for the whole.”53 

Borrowing the terminology of media scholar Samuel Weber, Krauss utilizes the concept 

of “constitutive heterogeneity” to describe the complex and multifaced nature of digital media. 

Krauss maintains that digital media cannot differentiate themselves from other media due to their 

varied and diverse nature.54 The operational characteristics of digital media—in particular, the 

optical-fiber network and the data flow, which encode all content as a sequence of numbers—

contribute significantly to this heterogeneity.55 Consequently, Krauss regards Friedrich Kittler as 

the “Cassandra” of the medium,56 as he celebrates the heterogeneous qualities of digital media by 

claiming that “a total media link on a digital base will erase the very concept of medium.”57 

Nevertheless, Krauss’s theory on the reinvention of the medium retains its relevance in 

the context of digital media, as it offers the potential for expansion to encompass the norms and 

practices associated with the technical supports of digital media. This expansion involves 

transcending a purely material conception of the medium by recognizing memory as an essential 

component. Notably, it is not exclusively the case that only traditional non-digital technological 

mediums may be employed to reimagine the expressive potential of artistic practice. While 

digital media’s primary function is to computationally process codes and data, its constituent 

 
53 Krauss, A Voyage on the North Sea, 31. 

 
54 Ibid.  

 
55 Krauss, Under Blue Cup, 35. 

 
56 Ibid.  

 
57 Friedrich Kittler, Gramophone, Film, Typewriter, trans. by Geoffrey Winthrop-Young and 

Michael Wutz (Stanford: Stanford University Press, 1999), 2. 
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components, such as software, hardware, algorithms, and user interfaces, can evoke memories of 

technical support and identity its unique qualities. 

As a result, computer graphics can be considered a legitimate medium subject to 

reinvention. Due to the recent proliferation of alternative and effective methods for creating 

computer graphics, reinventing computer graphics has also become a pressing issue. The 

emergence of Generative AI (Artificial Intelligence), such as DALL-E58 and Stable Diffusion,59 

has presented a challenge to the conventional practices of computer graphics. These AI 

generators can produce high-resolution graphical images based on natural language text prompts, 

dispensing with the need for users to create 3D geometry-based models with computer graphics 

programs. This innovation raises the question of whether computer graphics will become 

obsolete in the near future. Nonetheless, this situation provides an opportunity to comprehend the 

complexity of computer graphics through the old techniques and conventions inherent in them: 

the simulation of objects. 

Here, Gaboury’s discussion once again provides a useful basis for identifying the distinct 

conventions and techniques of computer graphics, and for reinventing them as self-

differentiating technical support. In his book Image Objects, Gaboury argues that computer 

graphics have transformed the computer from “a tool for procedural calculation” to “a medium 

 
58 DALL-E is a deep learning artificial intelligence system developed by OpenAI to generate 

digital images from a natural language description. OpenAI revealed it in January 2021, and 

DALL-E 2, the successor to the original, was announced in April 2022.  

 
59 Stable Diffusion is a text-to-image AI model that can generate realistic images based on 

natural language description. The model was developed by Stability AI, in collaboration with 

EleutherAI and LAION, and released in August 2022. 
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structured by a distinct ontological claim.”60 This transformation began in the early 1970s when 

researchers in computer graphics separated physical objects from their properties, such as 

reflectance, texture, and viscosity, to create a repertory of test objects—the Utah Teapot is a 

well-known example—that could be reused, thus reducing the costs of CGI. This bifurcation 

between objects and their properties established the groundwork for a comprehensive revolution 

in computational culture, the rise of object-oriented programming (OOP).61 The literal physical 

and digital objects and the object orientation have established a new set of relations, structured 

not by a vision, but by the nature of objects: “[W]hat an object is and how it relates to the world 

around it—that is, … a new kind of computational ontology derived from objects.”62 The 

emergence of new relational networks surrounding computer graphics has expanded its role 

beyond that of a mere visual representation to encompass object and world simulation. This shift 

prompts a reorientation from vision, perspective, or the observer, towards the object itself.  

Gaboury’s discussion on the ontological status of computer graphics provides a valuable 

framework for the reinvention of computer graphics as a medium. Its self-differentiating feature 

lies in its ability not only to produce representational images, but also to simulate objects and, 

ultimately, reality. While Lee and Singer’s exploration of light, shadow, and perspective 

demonstrates the potential of computer graphics for realistic rendering in the tradition of optical 

 
60 Gaboury, 7. Emphasis original. For more information on a computational ontology with a 

focus on object simulation, see Gaboury “Chapter 3 Model Objects: The Utah Teapot as 

Standard and Icon” and “Chapter 4 Object Paradigms: On the Origins of Object Orientation.” 

 
61 Object-oriented programming is a programming paradigm that groups data attributes with 

functions or methods into a unit, known as an “object.” In OOP, a system is represented as a 

group of objects, each representing a different system component. Object-oriented programming 

languages typically follow a class-based approach, wherein a “class” defines the data attributes 

and acts as a blueprint for objects. 

 
62 Gaboury, 126. 
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media, their multiple renderings of the same 3D environment, often anchored in their own 

reality, highlight the fundamental function of computer graphics as being oriented towards the 

simulation and perception of the object and the physical world. Their approach reveals not only 

the visual effects enabled by the computer, but also the relationship between computer graphics, 

the virtual environment, and the real world. This dual logic of computer graphics, both as images 

and objects, is further emphasized in their second rendering process, where they translate 

computer graphics into painting, primarily with the airbrush. 
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Chapter 2. Rendering as Mechanical Mediation 
 

The previous chapter provided an overview of Lee and Singer’s initial rendering process 

for computer graphics and its potential as an artistic medium. With their inherent logic of 

simulation that pertains to both the digital and physical realms, computer graphics offer both 

artists the opportunity to explore the perception of reality. Chapter 2. Rendering as Mechanical 

Mediation investigates how the artists’ use of the airbrush is related to their first rendering with 

computer graphics. This chapter analyzes the advantages of the airbrush relative to other tools 

and techniques for translating computer-generated imagery into a painted form. To achieve this 

objective, the first half of the chapter scrutinizes the early history of the airbrush and its 

application in the fine arts. In the latter half of the chapter, Lee and Singer’s airbrushing process 

is examined in detail, with a particular emphasis on the implications of its mechanical mediation 

and its impact on the artists’ subjectivities. 

 

Early History of the Airbrush and its Adoption in Commercial Art 

What are the characteristics and functions of an airbrush? Merriam-Webster defines the 

airbrush as “an atomizer for applying by compressed air a fine spray (as of paint or liquid 

color).”63 Another definition provided by The Oxford Dictionary of Art and Artists is as follows: 

“An instrument for spraying paint or similar substance (ink, dye, varnish) by means of 

compressed air.”64 While definitions of the airbrush may vary, the majority emphasizes the use 

 
63 Merriam-Webster, s.v. “airbrush (n.),” accessed April 23, 2023, https://www.merriam-

webster.com/dictionary/airbrush. 

 
64 Ian Chilvers, “airbrush,” The Oxford Dictionary of Art and Artists Online. Oxford University 

Press, accessed April 23, 2023. 
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of compressed air as the primary mechanism for its operation.65 The use of compressed air in 

conjunction with a manual tool is a significant feature of the airbrush because it permits broader 

and faster distribution of paint, as well as finer control and higher gloss in comparison to 

traditional bristle brushes. 

Thanks to its ability to produce such visual effects, the airbrush has been widely utilized 

for commercial art since its mass introduction in 1883. Among its popular applications are the 

retouching and coloring of photographs. The airbrush’s suitability for finishing photographs was 

evident from its first known patent issued by American artist Frank E. Stanley in 1876. The 

patent states the “atomizer,” the first type of airbrush, is intended for “finishing” photographs.66 

[Fig. 21] The finishing process for photographs was essential during the nineteenth century, 

especially for photo enlargement, as the then-dominant solar print technique had limitations in 

terms of color fading. The airbrush emerged as the tool of choice for effectively correcting flaws 

caused by photo enlargement. Thus, the airbrush found widespread use in photography studios, 

resulting in its enormous success in commercial art. For instance, photography studios of the era 

proudly advertised in newspapers such as the St. Paul Daily Globe (1887), the Los Angeles 

 
65 Notably, the invention of air compressors was instrumental in the evolution of the airbrush. 

Otto Van Guericke, a German scientist, is credited with inventing the first air pump in 1654, 

after which it was continuously improved over centuries, for instance by being motorized. By the 

end of the nineteenth century, air compressors and compressed air were used for artistic purposes 

in addition to industrial and manufacturing applications. See Soltan, 9-11. 

 
66 Soltan, 11-2. Soltan clarifies that although various types of atomizers have been improved by 

others, Stanley was the one who patented it first and described its purpose. The patent of 

Stanley’s atomizer emphasizes its uniformity and controllability when spraying paint. However, 

the direct ancestor of today’s airbrushes was later designed by Charles Laurence Burdick, who 

registered related patents between 1889 and 1991, and later adopted by Thayer and Chandler, an 

art supplies company founded in 1893 by Henry Thayer and Charles Chandler. Burdick founded 

his own company, the Fountain Brush Company, in Great Britain in 1893 and named his airbrush 

device the “aerograph.” See Soltan, 21-3. 
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Herald (1893), and the Kansas City Journal (1899) that they used the airbrush or employed 

airbrush artists.67 In addition, job advertisements in newspapers such as the Pittsburg Dispatch 

(1891), the San Francisco Call (1896), and the New-York Tribune (1898) provide evidence of the 

high demand for airbrush artists throughout the United States and the availability of stable jobs 

with good pay.68 

 

Early Recognition of the Airbrush in Fine Art 

Following the commercial success of the airbrush, several attempts were made to 

integrate this tool into the realm of fine art. One such endeavor is exemplified by the American 

brothers Liberty and Charles Walkup, who patented their airbrush in December 1882 and began 

mass production shortly after that. The airbrush they produced was called “paint distributor,” 

named after Abner Peeler, who had invented his own airbrush earlier and then sold his patent 

rights to the Walkup brothers in 1881. The Walkups’ paint distributor gained remarkable 

popularity, leading them to establish “The Rockford Manufacturing Co.” in Rockford, Illinois, in 

April of 1883. To attract a wider variety of customers, particularly the fine arts practitioners, the 

Walkups modified their paint distributor and associated patents three times in September 1883, 

May 1884, and January 1885.69 Of particular interest, none of the three patents mention 

photography; rather, all improvements were explicitly intended for the fine arts and painting. The 

Walkups also renamed their device and business to “air brush” and ”The Air Brush 

 
67 Soltan, 27. 

 
68 Soltan, 35-6. 

 
69 The third and final 1885 patent notably features the “double-action” function, which enables 

both air and paints to be controlled with one hand-one trigger, thereby enhancing portability. 
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Manufacturing Company (or abbreviated The Air Brush MFG, Co),” respectively, in October 

1883, to appeal to artists who had previously relied on more conventional tools. 

The Walkup company made more direct efforts to increase the airbrush’s visibility in the 

art world.70 In addition to creating various advertising campaigns, including flyers and 

pamphlets, the company published its own magazine, The Air Brush Journal, in 1891. 

Furthermore, the company announced the awarding of two prizes at the Eighth Annual 

Convention of the Photographers’ Association of America in May 1887. These prizes were 

offered for the best black-and-white and watercolor portraits, which had to be completed solely 

with airbrushes. Even though the prizes were awarded for photographs and not paintings, these 

efforts were successful in not only increasing the company’s sales, but also raising awareness of 

the airbrush among artists. As more people expressed interest in the device and sought to learn 

how to use an airbrush, the company announced plans for an art school in Rockford. Although 

the company had already provided training lessons and had expanded its offerings by opening a 

studio and hiring airbrush artists, demand for such sessions was so high that the company 

decided to increase them even further. Finally, in September 1888, Liberty Walkup founded the 

Illinois Art School, which emphasized airbrush techniques heavily in its curriculum.71 [Fig. 22] 

Despite the efforts of the Walkups to promote the airbrush within the art world during its 

early introduction to the market, the device did not receive the same level of success with fine art 

 
70 Soltan, 31-7. 

 
71 According to Soltan, it appears that the Illinois Art School not a long-lasting institution and 

may have closed around 1902. Its closure may be related to a devastating fire that occurred in 

Rockford in November 1895. The fire caused extensive damage to many businesses in the area, 

including the Air Brush Company and the Illinois Art School. However, Soltan also noted that 

the company was already experiencing difficulties due to the competition from other airbrush 

businesses. See Soltan, 36-7. 
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practitioners as it did with photographers and illustrators. In fact, the airbrush faced severe 

opposition from the art community. One of the criticisms levied against the airbrush was that it 

produced “machine work.” An excerpt from The Philadelphia Photographer, written by its 

editor Edward Wilson in 1884, attempts to refute such accusations:  

We cannot see how the air-brush instrument can become an instrument “for 

cheapening work and producing results which will not be artistic.” The real 

fact of the case is, that it can only be used by an artist who has ability to think. 

… Even those who have been heretofore prejudiced against mechanical 

appliances that would conflict with or weaken the free hand of the artist, have 

accepted this new-born novelty, and are free in their unqualified praise of it as 

a rapid-working auxiliary in the hands of artist who work in crayon and liquid 

colors.72 

 

Along with Wilson’s defense of the airbrush in his editorial, the Walkup company responded to 

criticisms by attributing them to biases against a labor-saving and time-efficient mechanical 

device. The airbrush indeed reduces the manual labor and time necessary to create art; 

nevertheless, its mechanical nature seemed to challenge traditional notions of fine art that 

emphasized the “free hand” of the artist. As a result, some artists even concealed their use of 

airbrush in their work, despite relying on it.73 

 

Airbrush and the Fine Arts in the Twentieth Century 

 

However, a few artists in the early twentieth century, particularly those associated with 

the avant-garde movement, openly embraced the airbrush in their artistic practice to depart from 

traditional methods of fine art. These artists recognized the aesthetic potential of the airbrush’s 

mechanical nature. Notably, Man Ray (1980-1976), a central figure in the avant-garde and a 

 
72 E. L. Wilson, “The Air-Brush,” The Philadelphia Photographer (1864-1888), June 1, 1884, 

173. Emphasis added.  

 
73 Soltan, 26. 
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significant contributor to the Dada movement, extensively used the airbrush in his work. Having 

worked in a graphic studio, Man Ray found the tool that helped him develop an unconventional 

art technique antithetical to traditional painting methods. In a conversation with art historian 

Arturo Schwarz, Man Ray states that the unique mechanical properties of the airbrush allowed 

him to discover an alternative mode of painting:  

When I discovered the airbrush it was a revelation — it was wonderful to be 

able to paint a picture without touching the canvas; this was a pure cerebral 

activity. It was also like painting in 3-D; to obtain the desired effects you had 

to move the airbrush nearer or farther from the canvas.74 

 

Man Ray pioneered the use of the airbrush in his artwork and coined the term 

“aerographs” to describe his airbrushed paintings. For example, one of his early aerographs, 

Suicide, created in 1917 and originally titled The Theatre of the Soul, features various abstract 

elements in the composition, such as two oval forms a triangular configuration.75 [Fig. 23] These 

elements display a combination of sharp lines with smooth tonal gradations and delicate textures, 

which are evidently produced by the airbrush. Another noteworthy example of Man Ray’s 

aerographs is My First Born, created in 1919. [Fig. 24] This piece depicts the airbrush itself, 

including its attached pump and brush. The meticulous clarity and detail of the airbrush 

illustration demonstrates his deep understanding and skilled application of the airbrush. 

In his 2003 publication Conversion to Modernism: The Early Work of Man Ray, Francis 

Naumann, curator and art dealer, drew attention to the similarities between Man Ray’s 

 
74 Arturo Schwarz, Man Ray: The Rigour of Imagination (New York: Rizzoli, 1977), 39. 

Emphasis added. 

 
75 Man Ray disclosed that the work was intended to represent a scene from the same-titled play 

by Russian director and playwright Nikolai Evreinof (1879-1935). For more information, see 

Fancis M. Naumann, Conversion to Modernism: The Early Work of Man Ray (New Brunswick: 

Rutgers University Press, 2003), 184-6. 
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airbrushing and photography processes.76 Naumann highlighted that just as light must pass 

through a negative before falling onto photosensitive paper in photography, the pigment in the 

airbrush ink tank must pass through the nozzle before being deposited onto paper or canvas. To 

direct the spray only onto the desired area, Man Ray often employed physical stencils or real 

objects, over which he sprayed the pigment. This process is more similar to photography than 

traditional painting methods. In response to Naumann’s inquiry, Man Ray acknowledged that he 

was aware of appropriating photographic procedure for his unique technique for aerographs: 

The use of the airbrush and mechanical drawing instruments in creating a work 

of art [was] being frowned at; this would serve my purpose in painting a 

picture that did not cater to the taste for sloppy virtuosity. It was my object to 

express an idea almost photographically—before I took up photography—and 

remove all traces of manual dexterity.77  

 

Man Ray’s aerographs thus illustrate that the airbrush functioned as an intermediary between 

painting and photography, specifically between the material pigment and the immaterial light. 

Man Ray recognized that the mechanical properties of the airbrush facilitated the application of 

photographic techniques to the distribution of paint. However, Man Ray’s contemporaries had a 

negative reaction to his airbrushed paintings. As he disclosed in the interview with Naumann, his 

works were frowned upon due to the mechanical nature of the airbrush: “When I began painting 

with the airbrush I had already been accused of debasing art by painting with a mechanical 

instrument.”78 

 
76 Ibid., 184.  

 
77 Ibid., 204.  

 
78 Ibid., 186. 
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László Moholy-Nagy (1895-1946) is another notable figure who employed the airbrush 

in the early twentieth century. He was not only a prominent artist but also a professor at the 

Bauhaus in Germany. The Bauhaus, which operated from 1919 to 1933, had a significant global 

impact on the art and design fields worldwide due to its commitment to utilizing mechanical 

tools suited for the industrial era.79 Art historian Brigid Doherty, in her 2009 essay on Moholy-

Nagy’s 1923 work EM3 (or Construction in Enamel 3), notes his interest in methods that 

“exceed the capacities, and eliminate the traces, of the hand.”80 Moholy-Nagy believed that the 

airbrush was a suitable tool for his artistic purpose. In his 1926 work AL 3, he employed the 

airbrush to create a geometric and abstract composition that shows a precision resembling that of 

a machine. [Fig. 25] The even and impersonal surface created by the airbrush, which minimized 

the signs of the artist’s hand, was a quality that Moholy-Nagy highly valued. Furthermore, 

Moholy-Nagy strongly encouraged his students to develop their visual vocabularies by adopting 

the airbrush. The excerpt from his artist’s statement demonstrates his appreciation of the 

mechanical nature of the airbrush: “An airbrush and spray gun, for example, can produce a 

smooth and impersonal surface treatment which is beyond the skill of the hand. I was not afraid 

to employ such tools to achieve machine-like perfection. I was not at all afraid of losing the 

personal touch, so highly valued in previous painting.”81  

 
79 Soltan, 44-5. 

 
80 Brigid Doherty, “László Moholy-Nagy. Constructions in Enamel. 1923,” in Bauhaus 1919-

1933: Workshops for Modernity, eds. Barry Bergdoll and Leah Dickerman (New York: Museum 

of Modern Art, 2009), 133.  

 
81 László Moholy-Nagy, “Abstract of an Artist,” in The New Vision and Abstract of an Artist. 4th  

ed. (New York: Wittenborn, 1947), 79. Emphasis original.  
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Similar to Man Ray, Moholy-Nagy also incorporated the process of photography into his 

artistic practice. In his view, using human hands or paintbrushes to create optical works of art is 

not the most optimal way but rather a detour. As such, he focused on exploring the interplay 

between direct light and paint or pigment.82 He further developed this interest by creating a series 

of works known as “photograms,” which he extensively pursued from 1922 to 1943. Despite 

their resemblance to photographs, photograms were created without the use of a camera. Objects 

were placed directly on photographic paper and exposed to light, which captured the outlines of 

the objects on the surface of the paper. His 1926 Fotogramm exemplifies this technique, wherein 

the artist’s hand and paintbrush were used to create shapes on the photosensitized paper. [Fig. 

26] 

Moholy-Nagy did not use the airbrush in his photograms, yet his airbrushed paintings and 

photograms are closely linked. First, the intersecting geometric forms of different transparencies 

in his photograms are also seen in his airbrushed paintings. More importantly, both series of 

works share a concern with immaterial mediation to create machine-like images that minimize 

the intervention of the artist’s hand. The airbrush enabled Moholy-Nagy to make forms not 

through direct contact with a canvas but through the mediation of compressed air. Similarly, his 

photograms were not generated with a camera, but rather with light itself as a medium to produce 

images. In his 1928 essay “The New Vision,” Moholy-Nagy explicitly emphasizes the 

correlation between airbrushing and photograms.83 Originally written in German, the essay 

 
82 Noam M. Elcott, “Into the Dark Chamber: Avant-Garde Photograms and the Cinematic 

Imaginary” (PhD diss., Princeton University, 2009), 17, ProQuest Dissertations & Theses 

Global. 

 
83 László Moholy-Nagy, “The New Vision,” in The New Vision and Abstract of an Artist. 4th ed. 

(New York: Wittenborn, 1947), 38-39. 
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expounds on the new space-time concept, which is evident not only in Moholy-Nagy’s own 

works but also in those of his contemporaries. Moholy-Nagy asserts that artists in Neoplasticism, 

Suprematism, and Constructivism movements have devised a new visual language by departing 

from naturalistic representations and arranging pure colors and forms as direct expressions of 

space.84 For instance, in his examination of the works of Constructivists, including their 

airbrushed paintings and photograms, Moholy-Nagy pays particular attention to the surface in 

terms of their spatial conception. Both the airbrushed paintings and photograms demonstrate a 

thin, transparent surface that blends with the background, making unique atmospheric effects. 

Moholy-Nagy’s analysis elucidates the critical role of the airbrush in creating these effects by 

“subordinating” or “sublimating” the pigment, leading to new visual expressions that respond 

directly to light, similar to his photograms.85 

Man Ray’s aerographs and Moholy-Nagy’s photograms serve as examples of how the 

mechanicity of the airbrush, despite being criticized by artists in the late nineteenth century, 

ultimately became an attractive feature of the tool. It allowed the artists to create machine-like, 

specifically camera-like, effects in their paintings. Although they received criticism for debasing 

art with mechanical tools, their use of the airbrush undoubtedly expanded the boundaries of 

painting, particularly in conjunction with photography and optics. 

Although the avant-garde pioneers employed the airbrush in the early twentieth century, 

it was largely absent from the fine arts after World War II until the late 1950s. However, the 

 
84 Chapter 3 delves further into Suprematism and Constructivism, specifically in connection to 

the works of the Russian avant-garde artist El Lissitzky (1890-1941), as historical antecedents 

that resonate with Lee and Singer’s exhibition installation and display techniques to expand 

spatial experience. 

 
85 Moholy-Nagy, “The New Vision,” 39. 
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advent of the Pop Art movement in the 1960s, along with the rise of mass culture and the 

advertising industry, led to a resurgence of interest in the airbrush among artists. Photorealism in 

the 1960s and 1970s is significant not just because of its frequent use of airbrushing techniques, 

but also due to its close association with Man Ray and Moholy-Nagy’s practices. Generally 

regarded as a subgenre of Pop Art, Photorealism artists utilized photographs as source material 

for their paintings, aiming to achieve a highly realistic photographic appearance through 

painting. The Photorealists frequently utilized the airbrush technique to transfer photographic 

images onto canvas due to its ability to facilitate precise adjustments and bold expressions of 

color and texture in their painting. This tool allowed them to achieve faithful reproduction of 

photographs, regardless of whether the artwork was monochromatic or vibrant, or whether the 

subject was a portrait or an object. Louis K. Meisel, the art dealer who coined the term 

“Photorealism,” attempted to theorize the movement not only by the artists’ use of photographs 

as reference images for their paintings, but also by their knowledge and application of 

mechanical tools, as Bauhaus education emphasized. Meisel outlined the following 

characteristics of a Photorealistic work: 

The Photo-Realist uses a mechanical or semi-mechanical means to transfer the 

information to the canvas. 

The Photo-Realist must have the technical ability to make the finished work 

appear photographic.86 

 

 
86 Louis K. Meisel, Gregory Battcock, and Helene Zucker-Seeman, Photo-Realism (New York: 

Harry N. Abrams, 1980), 13. Other criteria include: “The [Photorealist] uses the camera and 

photograph to gather information,” “The artist must have exhibited work as a [Photorealist] by 

1972 to be considered one of the central [Photorealists],” and “The artist must have devoted at 

least five years to the development and exhibition of [Photorealist] work.” Even though Meisel’s 

definition has served as a basis for theoretical examination of Photorealist artists, it has been 

criticized for its arbitrary criteria, such as “exhibition as a Photorealist” and “at least five years of 

devotion.” 
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Thus, the Photorealists’ reliance on mechanical tools to produce particular photographic effects 

in their paintings—paintings that look like mechanically reproduced photographs, with no traces 

of the artists’ hands—positioned them within the broader context of the avant-garde tradition. 

Both the early avant-garde artists and Photorealists established a connection between the 

airbrush and photography, albeit with different focuses. While Man Ray and Moholy-Nagy 

experimented with creating photographic images without a camera, Photorealists used previously 

taken photographs as source material. The artistic practice of Audrey Flack (b. 1931), an eminent 

member of the Photorealism movement, exemplifies this point perfectly. Seeking to diverge from 

the Abstract Expressionism movement of the late 1940s and 1950s, Flack developed a realistic 

style, especially in the form of large photorealistic paintings. These works, such as her 1977 

work MARILYN (VANITAS), frequently depict pop icons and religious images. [Fig. 27]   

Flack employs a particular process to create her paintings: first, she photographs 

hundreds of still-life compositions in real life, selects one for a painting, and projects the slide of 

the photograph onto a canvas. The projected image is then painted over with an airbrush after she 

has taped and masked off the areas that should not be painted. Flack’s approach diverges from 

that of Man Ray and Moholy-Nagy, as they utilized the airbrush as a means to simulate the 

effects of light and the photographic process in their paintings, whereas, for Flack, the airbrush 

was a tool to achieve realistic representations of photographic images. Furthermore, Flack’s 

approach is distinguished by her direct use of photographs captured by a camera as source 

material for her paintings, which contrasts with the avant-garde artists’ practice of appropriating 

processes that generate photographic images without the use of a camera. 

The use of photographic images as references for paintings has been met with criticism 

directed toward Photorealists. A lack of authorship and personal expression has been attributed 
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to Photorealists; reliance on mechanically reproduced photographic images in their works, as 

some critics contend. For example, in her extensive 1980 survey of the “superrealism” 

movement, which is synonymous with Photorealism, art historian Christine Lindey notes that 

critics have labeled Photorealists as “retrogressive” and “naive”: “[T]he cool realism of the style 

has … earned it the distinction of being vitriolically attacked by many critics. It has been 

dismissed for being cold and inhuman, retrogressive, or merely naïve, by an art press.”87 The 

criticism that their work is viewed as “cold” and “inhuman” is related not only to the mechanical 

nature of the airbrush, but also to the literal visual translation of photography, which is not 

captured by the human eye but by a mechanical camera. Even Meisel, who coined the term 

Photorealism and attempted to develop a theory of the movement, believes that Photorealism did 

not require intellectualization or interpretation:  

One of the reasons there has been no outstanding critic championing Photo-

Realism is that there is really very little to interpret or explain; the paintings 

speak for themselves. Where there is more to know and understand, the artists 

themselves have been vociferous and coherent. … All the artists have been 

interviewed; many have written about their work. What they say is what there 

is; there are no mysteries or secrets.88 

 

However, to dismiss Photorealism works as merely superficial would overlook their 

aesthetic potential. There have been calls to reevaluate the Photorealism movement within a 

broader historical context of the relationship between painting and photography. Christie K. 

Hajela argues for such a reevaluation, examining the work of California-based artist Robert 

 
87 Christine Lindey, Supperealist Painting and Sculpture (New York: William Morrow & Co, 

Inc., 1980), 7. Emphasis added. 

 
88 Meisel, Battcock, and Zucker-Seeman, 20. For more information about the criticisms against 

the Photorealism movement in its early stage, see Louis K. Meisel and Linda 

Chase, Photorealism at the Millennium (New York: Harry N. Abrams, 2002). 
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Bechtle (1932-2020), one of the most prominent Photorealists of the time, as a case study. 

Despite being heavily influenced by the Bay Area figurative movement, Bechtle attempted to 

distinguish his work by using photographs as visual references for his paintings.89 Hajela argues 

that Bechtle’s depictions of ordinary American suburban vehicles, such as his 1965 painting 

featuring a 1956 Chrysler model that recreated meticulously with brush and oil paint from his 

own snapshots, provide a unique perspective on the relationship between painting and 

photography. [Fig. 28] 

According to Hajela, Bechtle’s practice was an effort to revive the tradition of realism, 

which had become obsolete due to the widespread use of photographic images in media and 

advertising during the 1960s. By using snapshots he took himself, rather than art photography—

the high-photography as fine art, Bechtle’s Photorealist engagement with the photograph was an 

innovation that was not possible in previous decades. 90 Although photographs have been used in 

fine art for almost a century, it was not until the 1970s that the commercial production of 

photographic images exploded and became ingrained in daily life. In this context, Bechtle’s 

photorealistic works focus not on the subjects of his photos, such as automobiles or ordinary 

lives of people, but rather on mundane photographic imagery itself, and how images have altered 

people’s perception of reality. By combining elements of the tradition of realism painting with 

popular snapshots, Bechtle intended to investigate “the unique social and cultural perception of 

photography in the United States during the late sixties.”91  

 
89 Christie K. Hajela, “Painting Photography: Robert Bechtle and the Critical Legacy of 1960s 

Photorealism” (Master’s thesis, University of Oregon, 2015), 8-11, ProQuest Dissertations & 

Theses Global. 

 
90 Hajela, 45. 

 
91 Hajela, 42. 
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Despite the distinct motivations underlying their use of the airbrush technique, the avant-

garde artists and Photorealists both show how the tool can serve as a link between painting and 

photography. Of particular significance is the mechanicity of the airbrush, which enables the 

incorporation of the optical medium’s process into the traditions of painting and realism. The 

visual effects engendered by the airbrush technique are not just conducive to creating a realistic 

and mimetic appearance. They also relate to the subjects portrayed, such as the new space-time 

conception of the industrial era or the social and cultural perceptions evoked by mundane 

photographic imagery. 

 

Lee and Singer’s Airbrushing Process  

Even though Lee and Singer do not employ photographs or photographic techniques in 

their paintings, their utilization of the airbrush technique still represents a continuation of the 

artistic legacy established by their forerunners. To understand this, it is helpful to trace back to 

the time when they started using the airbrush. During a 2013 video interview, which took place 

in conjunction with the group exhibition Yes, but Less! at Apt 16 Art Space in Newark, Lee 

explains that he had frequently been using and experimenting with it to achieve opaque colors 

created digitally in his paintings.92 Singer began incorporating airbrushing into her practice 

around the same time, specifically in 2012.93 Facing financial constraints right after she had 

 
92 Ruy Sanchez Blanco and Daria Irincheeva, “Yes, but Less! – Austin Lee,” Vimeo Video, 5:29, 

January 19, 2015. https://vimeo.com/117202392. Lee did not provide a precise year when he 

started using the airbrush technique. However, based on his statements during the interview, it 

can be inferred that he had been exploring airbrushing since the early 2010s. While his recent 

pieces are entirely created with airbrushing, his earlier works demonstrate that he also utilized 

bristle brushes or his hands to apply paint. 

 
93 “Screen Burn,” Metropolitan Museum of Art, accessed April 23, 2023, 

https://www.metmuseum.org/art/collection/search/830418. 
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graduated, she was looking for affordable painting materials and tools and then found the 

airbrush. Singer noted that she was particularly interested in how the airbrush could enhance her 

pencil drawings. Since then, both Lee and Singer have used the airbrush as their primary tool for 

transforming their computer graphics into painterly form.94 

As discussed in the previous chapter, the foundational computer graphics of Lee and 

Singer differ in appearance due to their use of different software and tools for CGI creation. 

Lee’s graphics have gestural, organic, and sculptural forms in bold, vivid colors, while Singer’s 

show precise, angular, and architectural qualities in grayscale with subtle touches of color. 

Nevertheless, their airbrushing techniques are similar, as their graphics are rendered using the 

standardized graphics pipeline: projection and masking. For instance, Lee’s working process 

video exemplifies that projection is typically the initial step in their airbrushing process. [Fig. 29] 

The projection onto canvas or panels enables them to sketch basic lines and determine the order 

in which different parts should be painted. Subsequently, masking with tapes or paper stencils 

becomes essential to ensure specific areas remain unpainted.95 [Fig. 30] With these techniques, 

the airbrush is more suitable for depicting light and shadow effects rendered in computer 

graphics compared to the bristle brush. Additionally, these procedures enable Lee and Singer to 

effectively replicate both gestural forms with blurred lines and angular shapes with sharp edges, 

as observed in their respective computer graphics. By utilizing the airbrush technique and its 

photorealistic—or computer graphics-realistic—effects, Lee and Singer can accurately reproduce 

computer graphics on physical surfaces.  

 
 
94 Mitter. 

 
95 Additionally, Singer uses liquid rubber as masking. The shape of the liquid rubber is more 

organic and fluid, which corresponds to her later series of works beginning in the late 2010s. 
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Lee and Singer’s appreciation for the airbrush extends beyond its ability to facilitate 

precise representation of computer graphics; they also value the sense of mechanical mediation 

that the airbrush fosters. Lee and Singer have expressed interest in the issues around the artist’s 

hand and body when creating art. For example, Lee’s use of the airbrush is closely connected to 

his exploration of how human gestures and touch can be digitally translated. In a 2021 interview 

with Many of Them Magazine, Lee delves into his fascination with the disparity between 

physical and digital hand movements. 96 He cites an example of the uneven lines produced by a 

mouse, a feature that is absent when using a physical bristle brush. As noted in a 2020 statement 

for Pace Prints, highlighting the divide between physical and digital movements constitutes a 

crucial aspect of his artistic practice: “I like making the digital drawings large because I’m 

basically translating these quick digital gestures, a flick of my wrist, into shapes that are body 

sized. I like the big paintings and prints to feel effortless even though a lot of effort is put into 

making them look simple.”97 Lee’s preferred tool, the airbrush, functions similarly to a mouse or 

hand controller as it delivers pigment through compressed air rather than direct application. In 

this sense, the airbrush becomes an extension of Lee’s image-creation process in the 

computational environment toward reality, simulating the gap between mediated body gestures 

or movement and their physical counterpart. 

Similarly, but for a different reason, Singer is interested in how technology has removed 

the artist’s hand from painting. For Singer, painting technique or physical painting leaves behind 

a “romanticized connection between understanding, emotion, and decision” that the viewer can 

 
96 “Austin Lee,” Many of Them Magazine 8. 

 
97 “Austin Lee: Virtual Δ Object,” Pace Prints.  
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trace back to the beginning of its process.98 Singer hence prefers non-manual image-making 

techniques such as spray paint, silk-screening, and printing over painting with bristle brushes, 

leaving fewer traces of hands.99 The mechanical nature of the airbrush, which was initially 

criticized by the fine arts community, was a natural choice for Singer to use.  

The artists’ cognizance and awareness of mediation by the airbrush is critical in 

explaining their choice to translate computer graphics into a physical form. This decision can be 

understood in the context of post-Internet art, which has emerged in the mid-2000s. Referring to 

art “after the Internet,” rather than art “on the Internet,”100 post-Internet art challenges the 

boundaries between Internet use and artistic practice. Coined by Marisa Olson, a New York-

based artist and curator, the term was originally used to describe the act of appropriating sources 

found on the Internet, such as texts, images, or videos, by surfing and downloading.101 As net-

based artists began to move their works from the online space to physical galleries by producing 

physical objects, Olson expanded her definition of post-Internet art to include physical objects. 

In this regard, “post” signifies not only “following” but also “in style of,”102 which suggests that 

post-Internet art extends beyond the web. As such, post-Internet art encompasses a range of 

 
98 Orit Gat, “Venice Biennale artist, Avery Singer talks processes, robots, and post-human 

painting,” Art Basel, accessed April 23, 2023, https://artbasel.com/news/avery-singer- venice-

biennale-2019-kraupa-tuskany-zeidler. In Singer’s 2017-2018 painting, the hand is one of her 

most prominent motifs. 

 
99 Ibid. 

 
100 Lauren Cornell, “Net Results: Closing the gap between art and life online,” Timeout New York, 

February 9, 2006: 69. Emphasis added. 

 
101 Kim, “Why, Post-Internet Art?” 

 
102  Marisa Olson, “POSTINTERNET: Art after the Internet,” Foam Magazine 29, Winter 

2011/2012, 60. 
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mediums, including paintings, sculptures, and installations. Gene McHugh, a writer and curator, 

argues that post-Internet art erases the boundaries between new media and traditional art: 

[Post-Internet art refers to] Art responding to a general cultural condition that 

may also be described as “Post Internet” – when the Internet is less a novelty 

and more a banality. … [Post-Internet art is] Art from the Internet world that 

mutates to the conventions of the art world. As the work mutates itself to become 

more like art world art, the work mutates art world art to become more like the 

Internet.103 

 

This expanded definition of post-Internet art has been criticized, with some questioning 

whether it contributes to either technological innovation or artistic conventions. From the 

perspective of new media art, post-Internet art may be viewed as a retrogressive practice because 

it reverts to traditional forms and materials to express digital ideas. As the Internet is a medium 

that operates without physicality, it may be argued that post-Internet art should be represented 

with digital-based mediums. For this reason, art writer Brian Droitcour contends that post-

Internet art lacks critical or theoretical justification for departing from its early Internet-based 

approach.104 Furthermore, the transformation of post-Internet art into conventional forms seems 

questionable because its presence in galleries or art fairs implies commercial interest. Felix Petty, 

a journalist and writer, suggests that post-Internet art has become monetized, remarking, “[t]he 

art market merely took over the aesthetic, dumped the ideology, and started making money. … 

 
103 Gene McHugh, Post Internet: Notes on the Internet and Art 12.29.09>09.05.10 (Brescia: Link 

Editions, 2011), 16. 

 
104  Brian Droitcour, “The Perils of Post-Internet Art,” Art in America, October 29, 2014, 

https://www.artnews.com/art-in-america/fe%E2%80%99%3Batures/the-perils-of-post-internet-

art-63040/. 
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[P]ost-Internet art went mainstream and became, quickly, only a style instead of a set of ideas 

and ideals.”105 

The criticisms leveled against post-Internet art also apply to the computer graphics-based 

paintings of Lee and Singer. Had Lee and Singer adopted computer graphics as a fundamental 

aspect of their practice, they could have shared their work as 3D object files or distributed 

rendered images only online as still images or animations, without creating physical work. 

However, Lee and Singer’s recreation of physical objects manually from their computer graphics 

follows a different logic than post-Internet art. To make physical work, the post-Internet artist 

primarily employs images circulated online, which may not necessarily be computer graphics, a 

rendering of a 3D geometry model. While Lee and Singer do incorporate images from the 

Internet in their work as well, the crucial distinguishing factor is that they invariably create 3D 

models of the scenes from the original image through computer graphics software. For Lee and 

Singer, this simulation within the computational environment affords the opportunity to explore 

how reality can be constructed and also perceived differently. This is also consonant with the 

unique ontological claim of computer graphics as a medium, wherein even if they are created in 

a virtual environment, they remain inexorably linked to the nature of physical objects. The 

legitimacy of Lee and Singer’s creation of physical objects from computer graphics is grounded 

in the inherent dual logic of computer graphics as both images and objects. Their doubled image-

making process is not a distinct procedure but rather unified one from the beginning. 

 

 

 
105 Felix Petty, “2014, the year... the post internet art world went mainstream,” i-D, December 23, 

2014, https://i-d.vice.com/en_uk/article/mbebxv/2014-the-year-the-post-internet-art-world-went-

mainstream. 
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The Airbrush as a tool that Permeates the History of Painting, Photography, and 

Computer Graphics 

 

Lee and Singer’s double-rendering practice relies heavily on the airbrush, which plays a 

critical role in connecting the converging and diverging histories of painting, photography, and 

computer graphics. The significance of the airbrush is particularly relevant in examining how 

technological advancements have impacted the assessment of an artist’s manual dexterity and 

creative freedom. By using the airbrush as the primary tool to convert computer graphics into 

paintings, Lee and Singer expose the historical relationship between the tool and the artist’s 

hands. It should be noted, however, that Lee and Singer do not move in the same direction as the 

early twentieth-century avant-garde artists and Photorealists. While Man Ray and Moholy-Nagy 

eventually shifted their focus towards photography after experimenting with aerographs and 

photograms, Lee and Singer returned to the airbrush and painting. Conversely, while 

Photorealists ultimately created paintings exclusively through manual labor with the airbrush, 

Lee and Singer continued to explore the mechanical mediation of their labor by incorporating 

different types of machinery. 

Lee utilizes 3D printing to create his sculptures. [Fig. 31] His use of the 3D printer does 

not merely demonstrate the machine’s capabilities beyond those of the artist; instead, it illustrates 

the dialogue between artist and computer during the image translation process. In the same 

interview with Many of Them Magazine, Lee explains that when deciding whether a digital 

image should be a painting or a sculpture, he considers the medium and the form it depicts.106 

Lee typically draws in virtual reality from the front, as if he were creating a 2D painting, and he 

expects the drawing to be viewed from the front as well. However, since virtual reality is a 3D 

 
106 “Austin Lee,” Many of Them Magazine 8. 



 

 57 

space, his drawing takes on unexpected abstract forms when viewed from the side or from 

behind. Lee opts to 3D print such drawings so viewers can examine their forms with a 360-

degree view, revealing how the computer simulates 3D forms during the modeling and rendering 

processes. 

Singer pursued her interest in the significance of the artist’s hand and the physical act of 

painting even further by removing her hand from the airbrushing process.107 Since 2016, Singer 

has utilized Michelangelo/ArtRobo, a robot arm-controlled airbrush machine used primarily in 

the aircraft and automobile painting industries.108 [Fig. 32] It functions similarly to manual 

airbrushing in that it first measures the area where the paint will be sprayed and then sprays the 

paint. However, it operates only under certain temperature and humidity conditions. In the W 

Magazine interview, Singer discloses her desire to “develop a robot that could digitally 

airbrush.”109 In this context, “digitally” does not refer to painting in a digital environment, such 

as with Photoshop’s airbrush tool. Instead, it refers to a computer-controlled robot that employs a 

digitized airbrushing system.  

Even though Lee and Singer have moved from hand-held airbrushes to 3D printing and a 

computer-controlled airbrush robot, this transition is related to the sense of mediation enabled by 

those machines and their collaborative effort. Their work raises questions about the extent to 

which an artist can delegate their creative agency to a machine and the potential gaps or glitches 

that may arise as a result. For instance, Lee’s sculptures often feature unexpected forms when 

 
107 Mitter.  

 
108 Franklin Melendez, “COMPOSITIONAL MACHINES. Seeking an endgame or a new 

beginning, Avery Singer explores what it means to dream of painting without the hand,” Flash 

Art, May 25, 2020, https://flash---art.com/article/avery-singer-compositional-machines/. 
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viewed from different angles, while Singer’s use of multiple layers of paint creates ambiguous 

images. In this sense, their machine-generated works do not assert the dominance of mechanical 

labor over the artist. Instead, they provoke contemplation regarding collaborative creativity and 

manual labor. 

Even though Lee and Singer have not directly addressed the issues of mechanical 

mediation or simulation methods, they are likely aware of these ideas. In a 2022 interview with 

Brooke Nicolas, Lee stated that he is interested in “rendered shapes and atmospheric spaces” as 

well as “different ways of seeing an image.”110 He prefers the airbrush to the bristle brush 

because the former is more effective at reflecting the effect of simulated lighting and perspective 

in a computational environment. Similarly, Singer stated in a 2019 interview with Orit Gat that 

airbrushing is a means of experimenting with the embodiment and disembodiment of her body 

during the rendering process.111 Aside from the apparent visual effects enabled by the airbrush, 

their use of the airbrush can also be interpreted as a reorganization of the sense of simulation and 

mediation by vision via computer graphics. 

Since its introduction in the late nineteenth century, the airbrush has sought recognition 

within the fine arts sphere. Although avant-garde artists employed the airbrush under various 

names such as paint distributor, atomizer, and airbrush, its mechanical properties have prevented 

its acceptance as a fine art tool. However, within the current technological climate, the airbrush’s 

mechanical attributes can be reevaluated. The advent of highly precise 3D printers has altered 

perceptions of airbrushing, which is no longer regarded as undermining the manual labor of 

 
110 Brooke Nicholas, “Interview: Austin Lee at Jeffrey Deitch By Brooke Nicholas,” Whitehot 

Magazine, April, 2022, https://whitehotmagazine.com/articles/austin-lee-by-brooke- 

nicholas/5378. 
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artists and devaluing their talents. Rather, airbrushing underscores their fastidious craftsmanship 

in tandem with mechanical assistance. As such, Lee and Singer’s use of the airbrush to transform 

computer graphics suggests that the tool’s mediation is not merely supplementary, but necessary, 

to create realistic computer graphics effects and control what human artists cannot control alone.  

Lee and Singer’s use of advanced computer graphics software and machinery that 

facilitate the effortless reproduction of CGI does not diminish their continued emphasis on the 

role of the artist’s body and painting. In Lee’s 3D animation works, for instance, an artist figure 

is portrayed painting within a virtual reality environment, with Lee serving as the mediator of the 

figure’s movement. [Fig. 33] Similarly, Singer’s paintings often feature subjects that include 

literal depictions of hands, resembling the aesthetics of Moholy-Nagy’s photograms. [Fig. 34] 

By doing so, Lee and Singer extend the legacy of Man Ray and Moholy-Nagy, who 

experimented with the airbrush to simulate photographic images, and the Photorealists, who 

explored the impact of everyday imagery in their work through realistically rendered airbrush 

paintings. Using airbrushing techniques, Lee and Singer not only transform foundational digital 

images into physical forms but also make visible the impact of computer graphics on visual 

perception and subjectivity. 
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Chapter 3. Rendering as Embodied Experience 
 

The previous two chapters analyzed Lee and Singer’s double-rendering practice, which 

involves the translation of computer graphics into physical works. The artists’ image-making 

process primarily relies on the cooperation and mediation of the computer and the airbrush to 

simulate not only the representational image but also the reality itself. Chapter 3. Rendering as 

Embodied Experience extends this investigation beyond the boundaries of their artworks and into 

exhibition spaces. This chapter firsts examine the installations featured in their solo exhibitions, 

focusing mainly on the issues of virtual simulation and physical experience. The chapter draws 

on historical examples that have sought to enable an embodied experience within exhibition 

spaces to contextualize Lee and Singer’s endeavors within this tradition. Rendering has been a 

critical technique in experimenting with spatial experiences in architecture, thus providing a 

useful framework. Based on the literature from architectural studies, the last part of this chapter 

explores the extent to which Lee and Singer’s exhibition displays are related to the new space-

time concept enabled by computer-based rendering techniques. 

 

Lee and Singer’s Experiments with Non-white-cube Installation 

Lee and Singer adopt an experimental approach in presenting their works, which 

highlights the dual nature of their works as images and objects. The artists extend upon the 

traditional association between paintings and walls within the white cube exhibition space. Their 

innovative efforts are especially noticeable in the integration of the flexibility and variability of 

light and shadow, as well as the perspectival mode of virtual reality, into the physical exhibition 

environment. For example, Lee’s recent solo exhibitions, Austin Lee: Aah at Peres Projects, 

Berlin, in 2020 and Austin Lee: Like It Is at Jeffrey Deitch, New York, in 2022 exemplify his 
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attempts to deviate from traditional white cube exhibition settings. [Fig. 35 and 36] The 

exhibition spaces are adorned with vivid and bright wall colors, such as blue and red, which 

mark a significant departure from the predominantly white walls that have been featured in most 

past exhibitions at both galleries. Moreover, Lee’s paintings diverge from the conventional 

placement practices, as they are not positioned at eye-level or centered on the wall. Instead, they 

are situated in non-traditional areas, such as above exit doors or near the corners of the ceiling. 

Through his use of the full height and width of the wall, Lee challenges the customary 

presentation of painting within the white cube gallery space. 

Similarly, Singer departs from the traditional hanging of paintings in her exhibitions.112 

Her solo shows Avery Singer: Pictures Punish Words at Kunsthalle Zürich in 2014-2015 

and Avery Singer: Scenes at Stedelijk Museum Amsterdam in 2016 feature unique display 

structures that challenge gallery practices. [Fig. 37 and 38] To hang Pictures Punish Words, for 

instance, she utilizes steel poles installed across the gallery space, allowing for a 360-degree 

view of each work. Likewise, in Scenes, the paintings are mounted on white standing structures, 

detached from the wall, and positioned at various angles, creating intersecting axes for the 

paintings. By introducing these new exhibition methods, both Lee and Singer actively engage 

viewers and encourage them to immerse themselves in the artwork. 

The presentation of artworks within exhibition spaces has historically sought to create 

subjective viewing experiences that extend beyond the mere display of works in physical spaces. 

Art historian Charlotte Klonk provides a comprehensive account of the evolution of exhibition 

spaces in her seminal 2009 book, Spaces of Experience: Art Gallery Interiors from 1800 to 

 
112 This chapter is primarily dedicated to examining Singer’s exhibitions during the early to mid-

2010s when the artist predominantly created polygonal figures.  
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2000.113 While museums had existed prior to the nineteenth century, it was during this period 

that museums emerged as institutions dedicated to educating the public through diverse 

collections of objects. To entertain and enlighten the public, exhibitions of this period started 

employing various display technologies. For example, panoramas were utilized to showcase 

large-scale reconstructions of famous battle scenes or historical events. This new mode of 

display, on the one hand, can be viewed as responses to technological advancements and the 

popularization of science.114 On the other hand, their content, which focused on sociopolitical 

events or locations, played a key role in shaping national identities and narratives.115 

In his 2002 essay “Géricault, the Panorama, and Sites of Reality in the Early Nineteenth 

Century,” Crary offers a comprehensive analysis of the panorama and its impact on new modes 

of visual perception during the early nineteenth century. Crary, in the essay, focuses on French 

painter Théodore Géricault’s The Raft of the Medusa (1818-1819) and The Wreck of the Medusa, 

a moving panorama created by Messrs Marshalls, both of which depict the shipwreck of the 

French frigate Medusa in 1816. According to Crary, these works signify the emergence of 

fragmented and unstable visual experience that challenges the illusion of a stable and coherent 

 
113 Charlotte Klonk, Spaces of Experience: Art Gallery Interiors from 1800 to 2000 (New Haven: 

Yale University Press, 2009), 1-18. 

 
114 Carin Berkowitz and Bernard Lightman, “Introduction,” in Science Museums in Transition : 

Cultures of Display in Nineteenth-Century Britain and America (Baltimore: University of 

Pittsburgh Press, 2017), 1-4. The magic lantern was also introduced by Berkowitz and Lightman 

as a crucial scientific exhibition method for major museums and international expositions at the 

time.  

 
115 To gain a deeper understanding of the historical significance and impact of the painted 

panorama, particularly with regards to its socio-political implications such as its association with 

imperialism, see Katie Trumpener and Tim Barringer, eds., On the Viewing Platform: The 

Panorama Between Canvas and Screen (New Haven: Yale University Press, 2020). 
 



 

 63 

reality.116 This perception of the world is part of a broader shift in perception that occurred 

during the early nineteenth century, which is linked to technological and societal changes, 

paralleling his discussion of stereoscopy in his book Techniques of the Observer. Accordingly, 

panoramas serve as a successful example of how the new display techniques of the nineteenth 

century fundamentally altered people’s understanding of the world and perception of it, as well 

as subjectivity. 

The white cube gallery space—which Lee and Singer’s exhibitions attempt to diverge 

from—is also an exhibition method invented in the twentieth century to emphasize the purity and 

autonomy of the art object. It is characterized by neutral white walls with minimal adornment in 

the exhibition space.117 Klonk provides a detailed history of the white exhibition space, tracing 

its roots back to the nineteenth century in England. The National Gallery in London pioneered an 

innovative approach to the display of paintings during this period. This involved the placement 

of paintings by hanging them at eye level, rather than following the established salon-style hang 

convention.118 Such a practice generated explicit discussions of the wall color, as the empty walls 

emphasized the walls themselves. The lighting conditions also became a part of the discussion, 

leading to the adoption of a uniform color scheme for illumination. In the course of the twentieth 

 
116 Jonathan Crary, “Géricault, the Panorama, and Sites of Reality in the Early Nineteenth 

Century,” Grey Room, no. 9 (2002): 13. 
 
117 Art historian and critic Brian O’Doherty criticized the modernist obsession with the white 

cube approach as it creates an illusion of artworks being divorced from their geographical 

context. O’Doherty’s essays on this topic were originally published in three parts in Artforum in 

1976 and later compiled into a book titled Inside the White Cube. For a more extensive analysis 

of this subject, see Brian O’Doherty’s, Inside the White Cube: The Ideology of the Gallery Space 

(Berkeley: University of California Press, 1999). 
 
118 Chapter 1 “The Spectator as Citizen” and Chapter 3 “Exteriority and Exhibition Spaces in 

Weimar Germany” provide detailed summaries of early experiments with the white exhibition 

space in England and Germany. 
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century, the adoption of a neutral background, most prevalently white, gained widespread 

recognition as the standard practice for gallery walls.  

The concept of the white cube gallery space, which had been evolving across Europe and 

the United States during the nineteenth century, was institutionalized and popularized by Alfred 

H. Barr Jr. (1902-1981), the first director of the Museum of Modern Art in New York. Barr’s 

critical contribution was demonstrated through his 1936 exhibition Cubism and Abstract Art, 

which is widely regarded as a milestone in establishing the white cube concept. [Fig. 39] Seeking 

to provide a historical survey of important modern art movements, Barr situated Cubism and 

abstraction in a crucial position within the exhibition. In order to enhance the visual impact of 

these movements, Barr presented abstract and Cubist works as autonomous and self-explanatory, 

eliminating any potential associations with political or social contexts. The implementation of 

white walls and controlled lighting within the cubic environment served to isolate and elevate the 

works on display. Barr’s focus on abstract and Cubist works extended beyond paintings to 

sculptures, which were individually presented on independent pedestals.119  

Lee and Singer utilize installation strategies that differ from the modernist white cube 

approach, despite variations in their specific methods. In Lee’s exhibitions, the colored 

background resonates with the bright tones of his paintings, extending the plane of the painting 

toward the wall and incorporating the wall into the pictorial space. For Singer, the display 

structures deviate from the traditional function of pedestals for modernist sculptures, which tend 

to separate the works from viewers. Instead, they invite viewers to walk around the two-

dimensional paintings in 360-degree, providing a more immersive experience. Lee and Singer’s 

 
119 In addition to the traditional mediums of painting and sculpture, the exhibition also featured an 

atypical approach for its time by presenting photography, architecture, furniture, typography and 

posters, theatre, and film together. 
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exhibition method reintroduces artworks from an isolated, static space to a dynamic and 

embodied space, encouraging active engagement by viewers as they navigate the gallery. 

It is important to acknowledge that despite deviating from the traditional white cube 

exhibition space, Lee and Singer are not completely rejecting its logic. The white cube approach 

emphasized essential elements of works, such as line, color, and form of abstract and Cubist art, 

through the use of white walls with minimal distractions. Lee and Singer’s use of non-white wall 

colors and freestanding structures detached from the wall seems to contradict the white cube 

approach. However, in fact, it continues the idea that exhibitions should emphasize the formal 

qualities of their artworks: the flexibility of light or perspective in the virtual space. Therefore, it 

is essential to thoroughly examine the contexts of Lee and Singer’s installation methods, not only 

as a means of challenging the modernist white cube but also as a way of expanding upon the 

artworks and exhibition spaces of the modernist era. 

 

Modern Art Transcending the Constraints of the Wall 

While the modernist white cube and Lee and Singer’s exhibition spaces may differ in 

their goals and appearances, there exist certain formal similarities between the works of Lee and 

Singer and those of modernism artists. One of these similarities lies in the underlying geometry 

of the 3D forms, which serves as the foundation for Lee and Singer’s computer graphics, and is a 

crucial element of both abstract and Cubist art. For instance, Lee’s quasi-abstract shapes 

resemble compositions of abstract paintings, and Singer’s polygonal shapes evoke Cubist 

portraits and still life paintings. These formal qualities are often related to the concept of space 

and 3D environment, not just for Lee and Singer, but also for modern artists. Paradoxically, 

while the white cube attempts to isolate the works from the exhibition space and viewer, those 
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modernist’s geometry-based works have elements of expanding the pictorial plane into the 

exhibition space and inviting viewers in it. 

El Lissitzky (1890-1941), a pioneering Russian avant-garde artist, is a prime example of 

an artist whose geometric forms see to transcend abstract painting and expand into the 3D space. 

Although Lissitzky began his career creating illustrations for Yiddish children’s books in the 

service of Jewish culture, he later became a notable figure in abstract art. In 1919, Lissitzky was 

invited by Marc Chagall (1887-1985), then the director of the People’s Art School in Vitebsk, to 

teach architecture and graphics.120 During this time, he met Kazimir Malevich (1879-1934), who 

had laid the foundations of Suprematism. Malevich’s radical approach to art led Lissitzky away 

from figurative art and toward Suprematism. Lissitzky found the movement’s simple geometric 

shapes to be a pure form of expression, free from the constraints of the natural world. He was 

particularly intrigued by how Suprematism opened up new spatial dimensions for perception 

through a black and white square. 

The impact of Suprematism on Lissitzky’s artistic practice is evident in his “Proun” 

series, which the artist created intensively between 1919 and the mid-1920s. Lissitzky coined the 

term Proun as an abbreviation for the Russian words “Proekt utverzhdenya novogo (project for 

the affirmation of the new),” or “pro-UNOVIS,” the abbreviated form of “Utverditeli Novogo 

Iskusstva(affirmers of the new art),” the name of the Suprematist group led by Malevich.121 The 

Prouns, created in various mediums such as paintings, prints, and drawings, are characterized by 

dynamic geometric shapes and vibrant colors that draw the viewer’s attention into the three-

 
120 It is important to note that after emigrating from Russia in 1909, Lissitzky studied 

architectural engineering at the Technische Hochschule in Darmstadt, Germany. 

 
121 A. D. Sarabianov, “El Lissitzky,” Encyclopedia Britannica, December 26, 2022, 

https://www.britannica.com/biography/El-Lissitzky. 



 

 67 

dimensional space within the piece. For example, Proun 19D painting features overlapping, 

diagonal rectangular and circular shapes in different color tones, creating a perception of depth 

and an impression of solid figures floating in space. [Fig. 40] 

Lissitzky’s Proun series was not restricted to two-dimensional works, but also extended 

to installation art, the Proun Room. [Fig. 41 and 42] Initially displayed at the Great Art 

Exhibition, Berlin, in 1923, this three-dimensional piece was a physical manifestation of 

Lissitzky’s two-dimensional Prouns in the gallery setting. The installation is comprised of a self-

contained room with walls adorned by abstract geometric shapes. These shapes, fabricated from 

natural wood, are painted in bold colors and disrupt the monochromatic white plane of the walls. 

The result is an immersive environment where Lissitzky’s shapes, originating from his Prouns, 

engage in a direct interaction with the three-dimensional space they inhabit. 

The formal qualities of Lissitzky’s Prouns and Proun Room demonstrate the potential of 

geometric shapes and forms to extend from a two-dimensional painting surface into a three-

dimensional space. To create his Proun series, Lissitzky employed axonometry, a method for 

representing a three-dimensional object on a two-dimensional surface while preserving all three 

dimensions.122 [Fig. 43] Axonometry portrays objects without distortion along the axis, thereby 

enabling precise measurements of dimensions from the drawing itself. Art historian Yve-Alain 

Bois, in his 1990 essay “From - ∞ to 0 to + ∞: Axonometry or Lissitzky’s Mathematical 

Paradigm,” argues that Lissitzky’s use of axonometry was not only a formal style but also an 

endeavor to transcend the limitations of traditional perspective in painting. According to Bois, 

the traditional perspective relies on the viewer’s anthropomorphic position and assumes a 

 
122 Axonometry is further subdivided into isometric, dimetric, and trimetric projections, 

depending on the exact angle of deviation from orthogonal. 
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singular point of view, which structurally restricts the experience of infinite abstract space that 

Suprematists strive to achieve.123 In contrast, Lissitzky believes that a parallel projection 

drawing, such as axonometry, can foster an appreciation of infinity beyond the human perception 

of the world.124 Axonometry maintains the geometric relationship of an object, regardless a 

particular angle of perspectival perception. Although axonometry does not allow viewers to 

“see” infinity, it enables them to “grasp” it, transcending the boundaries of specific 

anthropomorphic viewpoints.125 Lissitzky’s words on Prouns aptly capture this effect of 

axonometry, which liberates the viewer from the restrictions of the horizon and enables them to 

explore the boundless realm of the imagination: 

We saw that the surface of the Proun ceases to be a picture and turns into a 

structure round which we must circle, looking at it from all sides, peering down 

from above, investigating from below. This result is that the one axis of the 

picture which stood at right angles to the horizontal was destroyed. Circling 

round it, we screw ourselves into the space.126 

 
123 Yve-Alain Bois, “From - ∞ to 0 to + ∞: Axonometry or Lissitzky’s mathematical paradigm,” 

in El Lissitzky 1890-1941: Architect, Painter, Photographer, Typographer, eds. Jan Debbaut et 

al., trans. by Kathie Somerwil-Ayrthon et al. (Eindhoven: Municipal Van Abbemuseum, 1990), 

28-30. 
 
124 Lissitzky’s use of axonometric vision in his artwork has direct ties to the history of computer 

graphics and virtual reality. Gaboury’s 2016 essay “Perspective” explores the history of 3D 

projection and its utilization to create a sense of immersion, presence, and embodiment in 

computer graphics and video games. Gaboury’s analysis focuses on the use of perspective in 

video games to produce immersive effects, which have evolved alongside the development of 

realistic perspectival modes. For instance, to structure space and time, 1980s video games 

utilized isometric projection, a type of axonometric vision with 120-degree angles between the 

projections of three dimensions. Still, even as the rendering of realistic 3D objects with cinematic 

perspective has become prevalent in CAD systems like Blender and SketchUp, axonometry 

continues to be a standard 3D projection method when working with 3D models. See Gaboury, 

“Perspective,” 361-2. 
 
125 Bois, 30. 
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It is important to note that the experience of infinite space, which Lissitzky aimed to 

achieve through his Proun series, is intricately connected to reality he inhabited in and its 

sociopolitical context. Art historian Éva Forgács, in her 2003 essay “Definitive Space: The Many 

Utopias of El Lissitzky’s Proun Room,” argues that the Proun Room was a utopian space that 

embodied the artist’s vision of a new society, drawing inspiration from Suprematism and 

Constructivism, two pivotal Russian avant-garde movements.127 While Suprematism, with its use 

of abstract and geometric forms, constitutes one aspect of Lissitzky’s work, it still adheres to the 

conventional form of painting and falls short of realizing the avant-garde utopian goal of creating 

a total artwork that seamlessly integrates art into life.128 In response to this limitation, Lissitzky 

turned to Constructivism, which emphasized the use of industrial materials and the practical 

application of art. According to the Constructivist paradigm, art should serve a societal function 

that benefits the community and the nation, necessitating the creation of utilitarian designs. To 

achieve this goal, Lissitzky created the Proun Room installation in real space, extending the two-

dimensional geometry of Suprematism into a three-dimensional environment. Thus, the Proun 

Room not only allowed viewers to navigate the three-dimensional geometric shapes depicted in 

Lissitzky’s Prouns but also enabled them to experience the sense of totality that Lissitzky had 

envisioned. 

 
126 El Lissitzky, “PROUN; Not World Visions, BUT – World Reality,” in El Lissitzky: Life, 

Letters, Texts, eds. Sophie Lissitzky-Küppersm, trans. Helene Aldwinckle and Mary Whittall 

(London: Thames & Hudson, 1980), 347. 

 
127 Éva Forgács, “Definitive Space: The Many Utopias of El Lissitzky’s Proun Room” in 

Situating El Lissitzky: Vitebsk, Berlin, Moscow, eds. Nancy Perloff and Brian Reed (Los 

Angeles: Getty Research Institute, 2003), 47-8. 

  
128 Ibid., 47, 56. 
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Simulation of Vision Through the Exhibition  

Apart from Lissitzky, the curatorial practice of Alexander Dorner (1893-1957), a 

contemporary of Lissitzky, also offers valuable and insightful perspectives on translating new 

modes of visual representation in modern art to a three-dimensional space. This approach 

extends beyond installation art, such as Lissitzky’s Proun Room, to encompass the wider scope 

of exhibition design. As an art historian and former director of the Provinzialmuseum in Hanover 

and the Rhode Island School of Design Museum of Art in Providence, Dorner made noteworthy 

contributions to the field of exhibition design.  

Throughout his professional career, Dorner has consistently challenged the limitations of 

conventional painting display methods, which restrict the viewer’s perspective to a 

predetermined position relative to the artwork. To address this issue, Dorner explored innovative 

exhibition methodologies, including the creation of immersive “atmosphere rooms.” 129 These 

spaces aimed to communicate the distinctive characteristics of a particular historical epoch 

through the integration of various elements, such as artwork, architectural design, music, and 

other educational components, resulting in dynamic and experiential environments within the 

gallery. By constructing and conveying the cultural milieu of the era, Dorner’s curatorial 

approach transformed the exhibition into an interactive and total experience. 

Dorner’s curatorial practice was intricately intertwined with the new modes of vision in 

the early twentieth century, which stemmed from his keen interest in the history of vision in 

visual art. Similar to Lissitzky, Dorner argues that modern art was characterized by a four-

dimensional perspective that diverged from the linear and fixed viewpoints of the Renaissance 

 
129 Rebecca Uchill, “Storehouse to Powerhouse: The Museum Perspectives of Alexander 

Dorner,” in Why Art Museums?: The Unfinished Work of Alexander Dorner, eds. Sarah Ganz 

Blythe and Andrew Martinez (Providence: RISD Museum; Cambridge: MIT Press, 2018), 46-9. 



 

 71 

tradition.130 The shared interests of Lissitzky and Dorner in the expressions of new vision were 

embodied in their collaborative project, the Abstract Cabinet (1927-8), a gallery space designed 

by Lissitzky that Dorner commissioned for the Provinzialmuseum, Hanover.131 [Fig. 44 and 45] 

The Abstract Cabinet was more than just a place to display modern art; it provided an immersive 

opportunity to incarnate the new vision portrayed in that art. The gallery featured the works of 

prominent artists such as Ludwig Mies van der Rohe (1886-1969), Piet Mondrian (1872-1944), 

Moholy-Nagy, and Lissitzky himself. The exhibition design aimed to initiate a conversation 

between the artworks and the exhibition space, thereby enabling an interactive dialogue. 

Lissitzky achieved this effect by incorporating reflective materials like glass and colored frames 

around the paintings, in addition to modular and adjustable elements, that challenged the 

established notions of fixed viewpoints and spatiality within the exhibition space. Consequently, 

the Abstract Cabinet functioned not just as a mere backdrop for showcasing the artworks but 

rather as an artwork in and of itself, permitting the audience to explore dynamic and flexible 

viewing conditions. 

 
130 Ibid., 45-6, 49. 

 
131 Although Lissitzky and Dorner worked closely together on the Abstract Cabinet, there is also 

an opinion that they have different goals for the gallery installation. objectives with the gallery 

installation. In her 2003 essay “Constructivism Disoriented: El Lissitzky’s Dresden and 

Hannover Demonstrationsräume,” art historian Maria Gough analyzes Lissitzky’s Abstract 

Cabinet and another exhibition space he created, Demonstration Rooms in Dresden in 1926. 

Gough argues that Dorner misunderstood the dematerializing effects that Lissitzky was trying to 

achieve in the Abstract Cabinet. For Dorner, the effects were meant to correspond to the abstract 

artworks included, creating a synthetic exhibition content. In contrast, Lissitzky aimed to 

differentiate—rather than synthesize—the works and foster viewer engagement with new 

connections by encouraging their own movement within the gallery space. See Maria Gough, 

“Constructivism Disoriented: El Lissitzky’s Dresden and Hannover Demonstrationsräume,” in 

Situating El Lissitzky: Vitebsk, Berlin, Moscow, eds. Nancy Perloff and Brian Reed (Los 

Angeles: Getty Research Institute, 2003), 108-9. 
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Despite their shared interest in the issue of vision and perspective and their collaboration 

on the creation of the Abstract Cabinet, the partnership between Dorner and Lissitzky was short-

lived. Noam M. Elcott, an art historian, highlighted their differing views on the role of film and 

the dematerialization of art in his 2011 essay “Rooms of Our Time: László Moholy-Nagy and the 

Stillbirth of Multi-media Museums.”132 Dorner advocated for film as an essential medium for the 

future of art and believed that the dematerialization of art was as a necessary step in this 

direction. He thus argued that painting was an inadequate means of exploring new spatial forms 

and favored the transparency that cinema provided. In contrast, while acknowledging film’s 

potential, Lissitzky criticized its reliance on materialized surface projection as well as the 

disembodiment of projection images. Lissitzky sought to eliminate two-dimensional surface 

projection and demolish gallery walls, promoting viewer activation in exhibition spaces.133 

Dorner, on the contrary, considered walls as essential to the new spatial experience, along with 

the transparency and immateriality of cinematic projection.134 

The conflicting viewpoints of Lissitzky and Dorner culminated in Lissitzky’s formulation 

of the seemingly contradictory concept of “a-material materiality.” In his 1925 essay, “A. and 

 
132 Noam M. Elcott, “Rooms of Our Time: László Moholy-Nagy and the Stillbirth of Multi-

Media Museums,” in Screen/space: the Projected Image in Contemporary Art, ed. Tamara Trodd 

(Manchester: Manchester University Press, 2011), 25-6.  

 
133 In his article for Proun Room, Lissitzky argues vehemently for the abolition of all walls for 

the display of artwork: “The organization of the wall is not, therefore, to be conceived in terms 

of being painted or in terms of pictures. To paint over the walls and to hang pictures on them are 

equally wrong. The new room neither needs nor desires pictures – it is not in fact a picture if it is 

transposed into flat surfaces. This explains the hostility of the picture-painters towards us: we are 

destroying the wall as a resting-place for their pictures.” See El Lissitzky, “Proun Room, Great 

Berlin Art Exhibition,” in El Lissitzky: Life, Letters, Texts, eds. Sophie Lissitzky-Küppersm, 

trans. Helene Aldwinckle and Mary Whittall (London: Thames & Hudson, 1980), 365. 

 
134 Elcott, “Rooms of Our Time,” 29-30. 
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Pangeometry,” Lissitzky scrutinizes the evolving role of perspective in art, charting its trajectory 

from the static two-dimensional plane to the illusionary space of perspective, the ideal 

Suprematism space, and finally to the imaginary space encompassing the continuity of time. 

Lissitzky contends that objects in motion give rise to a new expression of space, thereby 

producing immaterial effects, a-material materiality: 

Here I have traced the variability of our conception of space and the 

corresponding forms of [art], and in doing so I have arrived at an a-material 

materiality. That sounds paradoxical. Yet facts prove that ‘progression consists 

in our being led to consider certain views as obvious and necessary which our 

forefathers considered as incomprehensible, for they were incapable of 

comprehending them.135  

 

The concept of a-material materiality exemplifies his innovative approach to space and form. It 

highlights the dynamic interplay between the planar and the cubic, as well as the physical and 

imagined, as expressed in Lissitzky’s artworks and exhibition design. 

Lee and Singer’s installation techniques continue the avant-garde tradition of 

experimental exhibition displays. In consonance with Lissitzky’s artistic approach and Dorner’s 

curatorial method, the presentation of paintings by Lee and Singer aligns with the new mode of 

visual perception facilitated by computer graphics. Furthermore, it juxtaposes the imagined 

reality, initially simulated through computer graphics and then reproduced in their paintings, 

onto the physical space. However, there are also notable points of divergence between these 

experiments in exhibition displays. Lissitzky’s approach expanded the boundaries of painting 

beyond its medium-specificity into an architectural scale, transforming it into an installation of 

room dimensions. In the meantime, Dorner’s exploration of the immateriality and 

 
135 El Lissitzky, “A. and Pangeometry,” in El Lissitzky: Life, Letters, Texts, eds. Sophie Lissitzky-

Küppersm, trans. Helene Aldwinckle and Mary Whittall (London: Thames & Hudson, 1980), 

357. Emphasis added. 
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disembodiment of cinema led him to display cinematic works within a museum setting. This is 

exemplified by his collaboration with Moholy-Nagy on the exhibition Rooms of Our Time.136 In 

contrast, Lee and Singer maintain strong ties to traditional painting formats, setting them apart 

from both Lissitzky and Dorner. 

Notwithstanding their varying methodologies, it is noteworthy that these artists and 

curator share a common objective: to explore innovative exhibition display techniques that 

correspond to evolving visual modes and perceptions resulting from societal and technological 

developments. As Elcott notes in his essay, the efforts of Dorner and his contemporaries reflect 

“the mediatized conception of time and space, constructed through photography, film, and 

architecture.”137 Just as these media inspired Lissitzky and Dorner to explore new exhibition 

techniques, computer graphics have motivated Lee and Singer to create immersive, participatory, 

and captivating exhibition spaces. Lee and Singer’s contemporary display exemplifies the 

mediated and simulated conception of time and space, constructed through computer graphics. 

 

Double-Rendering beyond the Image toward the Space 

The rendering process offers a valuable framework for understanding how computers 

have influenced spatial experience. In her 2020 essay “Rendering: On Experience and 

Experiments,” architecture historian Lucia Allais thoroughly examines the historical relationship 

between rendering and experience, beginning with early modern and culminating in 

 
136 Elcott’s essay delves deeper into the collaborative project known as “Room of Our Time,” 

which Moholy-Nagy and Dorner conceived. This museum gallery intended to exhibit 

photography and film in a cinematic space but was ultimately unrealized. 

 
137 Elcott, “Rooms of Our Time,” 27. 
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contemporary rendering practices.138 She argues that rendering has become an experiential 

category, independent of its material referent, and that the rendering process has become an 

experience in its own right. For her, the potential of rendering lies in its ability to reconnect the 

two meanings of experience, namely “as given from external reality—as an input to the senses,” 

and “as something constructed through practice and repetition—as an output of the body.”139 

While Allais characterizes the viewing experience through a computer screen as detached 

from the sensory realm, she also recognizes the potential for computer graphics to become 

constitutive of human abilities.140 In reference to Ivan Edward Sutherland, the inventor of 

Sketchpad which revolutionized the way architects work by enabling swift and effortless digital 

sketching, Allais notes that he “hoped to enlist artists to help perfect his tool, but the tool would 

also transform their craft, retraining them to operate in computing space.”141 Allais’s analysis of 

rendering demonstrates that it is not simply a matter of drawing or modeling, but rather an all-

encompassing experience. Thus, computer graphics and their rendering methods do not simply 

precede but rather reconfigure human experience, transcending the boundaries of physical and 

virtual realities and offering new possibilities for spatial navigation. 

Allais’s archeological investigation of rendering sheds light on how Lee and Singer’s use 

of 3D-modeled scenes in virtual reality can facilitate the creation of an integrated and immersive 

 
138 Lucia Allais, “Rendering: On Experience and Experiments,” in Design Technics: 

Archaeologies of Architectural Practice, eds. Zeynep Çelik Alexander and John May 

(Minneapolis: University of Minnesota Press, 2020), 1-6. 
 
139 Ibid., 4. 
 
140 It is noteworthy that Allais also references the concept of “the inward definition of machine 

vision” in the context of computer graphics rendering, which pertains to the process by which 

computers conceal certain lines to create a surface. See Allais, 28. 
 
141 Ibid., 27. 
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experience in physical space. The tools utilized by Lee and Singer during their double-rendering 

process, the computer and airbrush, enable them to interweave the given non-physical reality 

with the physical reality. This integration is achieved not just on the level of tools but also on a 

larger, architectural scale in their installation. Lee and Singer actively construct a physical space 

in which their computer graphics are reenacted, emphasizing the connection between reality and 

simulation.  

During his 2021 solo exhibition, Austin Lee: Human Nature at M Woods Museums in 

Beijing, Lee created an exhibition space that synthesized physical and digital elements, resulting 

in an immersive experience that merged with the viewers themselves. As outlined in the 

museum’s press release, each room of the show not only presents Lee’s works but also 

incorporates particular color schemes or symbols designed by the artist, reinforcing his vision of 

connectivity.142 

The Flowers Gallery, located on the second floor of the exhibition space, provides an 

illustrative example. [Fig. 46] This particular room includes seven paintings of vibrantly-hued 

flowers. Its distinguishing characteristics lie in its flower-patterned wallpapers. The blue 

wallpaper embellishing the walls creates the illusion of airbrushed flower illustrations, just like 

the paintings, although they are digitally generated. This installation effectively extends the 

pictorial plane of the paintings into the physical space while also challenging the boundaries of 

digital and manual labor. Simultaneously, the wallpaper on the floor features a pattern of line 

flower drawings set on a neon-pink background. The luminosity produced throughout the 

 
142 “Austin Lee: Human Nature,” M Woods Museums, accessed April 23, 2023, 

https://www.mwoods.org/Austin-Lee-Human-Nature. 
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exhibition space can be analogized to the global illumination effect frequently employed in the 

rendering process for computer graphics. 

Another notable example is the Main Hall on the first floor, which features a variety of 

Lee’s video works, alongside sculptures, furniture, and a water fountain, all of which were 

created using 3D printing. [Fig. 47] The subjects of these works are wide-ranging, including 

happy human figures, animal-like creatures, and historical paintings such as The Dance II (1910) 

by Henri Matisse. Yet the Main Hall’s reflective floor creates a unique environment in which the 

video works are reflected on its surface and combined with the physical sculptures to create the 

illusion of a single virtual space. Additionally, the blending of the flowing water sound from the 

fountain with the sound of the video works enhances the immersive quality of the superimposed 

digital images on the physical space. In a 2022 interview with White Hot Magazine, Lee 

expresses that such installations serve as an extension of his exploration of 3D environments.143 

He emphasizes the importance of using space to enhance the viewing experience of his works. 

Singer, however, has not provided a formal statement about her perspective on the 

installation. Nevertheless, it is evident that she endeavors to realize the architectural and spatial 

potential of her computer graphics.144 One noteworthy example is her 2015 installation, 

Untitled, first exhibited in the Statements section of Art Basel 2015 by Kraupa-Tuskany Zeidler 

gallery. [Fig. 48 and 49] This installation consists of an entire room constructed using acrylic 

 
143 Nicholas. 

 
144 During an interview with the Brooklyn Rail for her 2021 solo exhibition Reality Ender at 

Hauser & Wirth, Singer was asked about the unique installation of her paintings, which were 

hung close to the ground. In response, Singer stated that she had an idea but did not plan to 

intervene in the architecture. However, in the same exhibition, Singer installed the small 

paintings Sculptor (2021) and Sculpture (Study) (2021) next to a much larger work, Happening 

(2021), indicating that she is playing with the scale of the paintings. This manipulation of scale 

reflects the flexibility of image size when she is working on computer graphics. See Rosenfeld. 
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paintings on canvas and wood, arranged in a spatial composition. The vast installation portrays 

Singer’s digitally-created figures, including blocky human faces and pixelated animal forms, in 

an array of geometric and polygonal shapes. A relatively less abstract depiction of a nude female 

torso is also observed. All of these figures are intricately superimposed on each another, creating 

a palpable sense of depth within the paintings themselves.  

This effect is amplified by the light installation within the room, which is comprised of 

nine floor-mounted lights. In contrast to the typical spotlight in the gallery setting, the lights 

from the floor emit a uniform and consistent brightness that permeates the entire room. The 

outcome resembles a virtual reality environment and entices the viewer’s physical presence to 

enter the immersive setting. In addition, the ceiling, normally used for the lights, features a 

painting of large, white geometric forms that appear to float in the air, placing the observer 

within the digital realm and beneath them.145 The work’s scale and structure surpass the physical 

limitations of painting and entice viewers to explore the digital universe it evokes. 

In an interview with PIN-UP in 2015, Singer discloses her intention to “show an iPhone 

in a painting.”146 This does not suggest a literal depiction of the device’s screen, but rather an 

incorporation of the experience of viewing digital images on an iPhone screen. In contrast to the 

black-white-gray color tone of the installation, a glowing blue dot is visible on the right side of 

the wall. According to Singer, the blue glow symbolizes the blue light emanating from an iPhone 

 
145 In contrast to the installation of the piece as a room at Kraupa-Tuskany Zeidler’s booth during 

Art Basel 2015, the artwork’s configuration was modified in its subsequent display at her 2016 

show Avery Singer: Scenes at Stedelijk Museum Amsterdam. The room’s wall paintings were 

detached and arranged horizontally on the museum wall, while the ceiling was hung separately in 

a facing orientation towards the former wall. 

 
146 Tess Edmonson, “Avery Singer, Female Genius,” PIN-UP, Fall/Winter 2015/2016, 

https://archive.pinupmagazine.org/articles/avery-singer-female-genius. 
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screen. However, its appearance also resembles the light from the electronic vape held by the 

figure portrayed in the painting. This ambiguity in the meaning of the blue light, whether 

originating from physical electronic devices or the virtual screen world of the iPhone, is 

consistent with Singer’s artistic style that blends both realms together. 

The installations by both Lee and Singer reflect their experience of creating computer 

graphics, which entails using their bodies to construct the input received from the computer. In a 

similar vein, the viewers of the exhibitions can engage in a physical experience by receiving the 

input of information and reconstructing the virtual environment that is embedded in it, thereby 

creating an output towards the computational space. As such, the display methods employed by 

Lee and Singer can be considered as part of their double-rendering practice. While Lee 

proactively intervenes in the architecture of the exhibition space, Singer refrains from doing so. 

Nevertheless, in their installations that originate from their computer graphics, the input and 

output are no longer separate but interconnected, surpassing the conventional human-machine 

and material-virtual dichotomies.  

Moreover, Lee and Singer’s installations serve not just as a physical representation of 

their artistic practice, but also as a reconstruction of the reality they imagine. Their computer 

graphics frequently draw inspiration from their personal experiences. Lee’s work revolves 

around the emotions evoked within the computational environment, while Singer explores the 

life of artists in the contemporary art world. As a result, their installation methods create a 

platform where their imagined realities interweave with the actual reality, rather than isolating 

these realities in a context-less environment. Ultimately, the installations by Lee and Singer 

prompt the viewers to ponder not only the virtual environments in general but also the 

coexistence of humans and machines.  
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Conclusion 
 

This thesis explores the aesthetic potential of computer graphics and the airbrush by 

examining the double-rendering practice of Austin Lee and Avery Singer. Their practices 

transcend the conventional binary of images and objects, as well as the digital and physical 

realms, indicating a new ontology for computer graphics as an artistic medium. Employing a 

media archaeology framework, this research systematically scrutinizes the historical 

connotations and implications of the rendering process in computer graphics and airbrushing. 

The findings of this study provide valuable insights into how Lee and Singer’s artworks embody 

the impact of computer graphics on human visual perception and subjectivity. 

Computer graphics have inherited the legacy of optical media, while also deviating from 

it through their unique simulation procedure before generating representational imagery. This 

simulation process not only establishes the foundation of computer graphics’ dual logic of 

images and objects but also enables its reinvention as a distinct medium. This discussion of the 

reinvention of computer graphics highlights that their unique attributes are not solely restricted to 

their visual effects, but also extend to their mediation between the virtual and real worlds, as well 

as between the computer and the artist. Therefore, Lee and Singer’s computer graphics do not 

merely function as passive objects of perception but rather as active agents of perception. 

The new ontology of computer graphics prompts inquiries into Lee and Singer’s use of 

the airbrush to translate their computer-generated imagery into physical forms. The airbrush’s 

unique mechanical feature of compressed air for pigment application has enabled an interplay 

between painting, photography, and computer graphics. Lee and Singer have adeptly utilized the 

mechanical properties of the airbrush to achieve the desired outcomes of computer-generated 

imagery while simultaneously exploring the sense of mediation inherent in digital technologies. 
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The airbrush serves not only as a tool to achieve the visual effects of computer graphics but also 

as an instrument for examining the mechanical mediation intrinsic to the artistic creation process. 

In this way, just as computer graphics mediate between images and objects, the practices of Lee 

and Singer exemplify the airbrush’s ability to connect the rich relationship between the artist’s 

hand and images generated by optical media.  

Lee and Singer’s double-rendering practices expand the dual logic of computer graphics 

beyond the artwork and into a physical spatial experience. Drawing upon their work within the 

computational environment, the artists create exhibitions that deviate from the traditional white 

cube gallery. These exhibition spaces frequently incorporate lively wall colors, reflective 

materials, and unique display structures, embodying novel modes of vision, visual perception, 

and subjectivity. Furthermore, these unique spaces provide a platform for Lee and Singer’s 

imagined realities to merge with actual reality, inviting viewers to contemplate not only the 

simulation function of computer graphics, but how such simulation can be combined with reality. 

Thus, reflecting the dual image-making processes of Lee and Singer, their installation techniques 

transcend the conventional dichotomies of giver-receiver and input-output, creating a cohesive 

and immersive experience for viewers. 

The investigation of Lee and Singer’s double-rendering practice advances the 

comprehension of the interaction between human artists and tools, encompassing both the digital 

and non-digital. Through an investigation into the combination of computer graphics and the 

airbrush, this study positions the former as a legible medium of analysis in art history. It also 

establishes the latter as an essential instrument in the interplay between painting and the 

representational images. This underscores the intricate connections between the history of 

rendering, representation, and realism and the evolution of painting, photography, and computer 
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graphics. This research provides a foundation for future scholarship on this critical subject. The 

renewed focus on computer graphics has significant implications for the history of art, opening 

up new avenues for investigating its aesthetic potential as a unique medium. 
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Appendix. MODA Curates Exhibition 
 

Austin Lee: Double-Rendering 

The Miriam and Ira D. Wallach Art Gallery 

March 25 – April 9, 2023 

 

 

Double-Rendering, a solo exhibition of New York-based artist Austin Lee (b. 1983), explores the 

aesthetic possibilities of combining computer-generated imagery and airbrushing. Lee employs 

his own digital drawings created with cutting-edge computer graphics technology, such as virtual 

reality (VR). They serve as a basis for his paintings and sculptures, which incorporate his unique 

airbrush technique. This exhibition investigates Lee’s two-fold image-making practice to reveal 

the impact that computer graphics have not only on artistic creation but also on the experience of 

reality. 

 

The title of the exhibition alludes to the double meaning of the term rendering: it is used in 

computer science to describe the generation of computer graphics from a data set, and it also 

refers to the process of reproducing or representing reality in conventional art forms. This double 

definition of rendering enables the analysis of Lee’s artistic practice as a continuous and 

inextricably linked “double-rendering” process instead of a simple assertion of materiality over 

immateriality. 

 

Double-Rendering comprises five new works that examine the interconnectedness of happiness 

and sadness. Lee views digital technology not as an inhumane tool that reduces everything to 0 

and 1 but as a means of delving deeper into human emotions and visualizing their various 

manifestations. His work, which straddles the realms of painting, sculpture, and 3D animation, 

demonstrates how mechanical tools and human agents can coexist in today’s technological 

environment. Lee’s practice consistently reiterates that technology is an active and responsive 

tool for artistic production and that virtual and physical images are not distinct but rather 

multilayered and hybridized. 

 

 

Related Programming: 

 

WALLACH TALKS | MODA CURATES 2023 

Wallach Art Gallery, Lenfest Center for the Arts 

March 25, 2023, 1:00 PM 

 

WALLACH TALKS | IN CONVERSATION: JACOB GABOURY AND AUSTIN LEE 

Online 

March 30, 2023, 6:30 – 7:30 PM 
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Excerpts from the Exhibition Publication © Columbia University, New York 
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Installation Views © Olympia Shannon 
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