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Abstract 

 

0x2e is a performance that investigates the relationship between technology, human 

labour, and memory through laserography—a technique that utilizes sound-modulated 

laser light to create images. The work transforms the performance space into a darkroom 

environment, involving direct human participation in a photographic process where 

randomness and imperfections play crucial aesthetic roles. Performers decipher 

ambiguous signals originating from the entity known as Skener, who appears to control the 

system, drawing on concepts of impermanence. 0x2e reconstructs and disintegrates 

personal experiences, exploring unpredictability and the lasting impact of memories. 

 

Keywords: laserography; sound-modulated light; visual music; vector synthesis; real-time 

composition; laser display 
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Glossary 

 

Cathode-Ray Tube (CRT). A vacuum tube with electron guns and a phosphorescent screen 

inside oscilloscopes used to display images by emitting and directing a beam of electrons 

onto the screen. 

DAC (Digital-to-Analog Converter): A device that converts digital data into an analog 

signal, used primarily in audio playback and various signal processing applications  

electron beam. A stream of electrons directed through a vacuum, air, or matter and is 

utilized primarily in electronic displays, such as cathode-ray tubes (CRTs) found primarily in 

obsolete televisions and scientific instruments such as oscilloscopes and vector screens. 

laser. Device that emits light through a process of optical amplification based on the 

stimulated emission of electromagnetic radiation. 

laserography. A technique that employs sound-modulated laser light to draw on 

photosensitive surfaces. It translates audio inputs into visual expressions, capturing the 

ephemeral nature of sound as permanent visual art. 

Lissajous figures. Visual representation of the relationship between two waveforms and 

their phase and frequency often used in sound visualization and Vector Synthesis to create 

complex geometric patterns. 

memory of light. Used metaphorically to describe the persistence of visual traces left by 

light in laserography. 

optical sound: A method where audio is encoded as optical images on a film strip, allowing 

sound to synchronize with visual content during playback. 

oscilloscope. An electronic device that visualizes voltage or signal waveforms as they vary 

over time. Typically used in electrical engineering and physics to measure and analyze 

electronic signals, but also employed creatively in Visual Music to transform sound into 

corresponding visual forms. 

oscilloscope music. A form of Visual Music allows viewers to 'see' sound through the visual 

representation of audio signals on the oscilloscope.  



ix 

persistence refers to the continuation of an effect after the cause has been removed. In 

this paper, it is used in context with sound-modulated light to describe how light effects 

remain visible after the initiating source has ceased. 

photon beam. A narrow stream of particles of light that carry energy. 

 

raster: A method of image representation where visuals are composed of a grid of pixels 

or points. Each pixel can be independently defined for color and intensity, making raster 

graphics ideal for detailed and realistic images like photographs. This contrasts with vector 

graphics, which use mathematical formulas to create images that can be scaled without 

losing quality. 

Skener.  A fictional overseer within the 0x2e system, neither fully human nor fully 

machine. Functioning as both a guide and a disruptor of transmission, Skener governs the 

flow of signals that shape the performance’s narrative logic. 

sound-modulated light. Light whose intensity, color, or spatial distribution is controlled by 

sound signals. This technique is used in various artistic and scientific applications to create 

visual representations of sound, allowing for a synesthetic experience where auditory 

elements are converted into visual stimuli. 

synesthesia. The psychological phenomenon or artistic technique of translating 

experiences from one sensory modality (like hearing) to another (like sight), enabling a 

unified sensory perception where sounds can be seen as well as heard. 

vector. In the context of computer graphics and digital artwork, vectors represent images 

in terms of lines and curves defined by mathematical formulas, which allows for infinite 

scalability without loss of image quality. 

vector displays. Devices that use a direct beam of electrons to draw images on a screen, 

different from raster displays that scan lines horizontally. Vector displays excel in displaying 

sharp lines and curves and are often used in applications requiring precise graphic 

rendering such as oscilloscopes and older arcade games. 

 

Vector Synthesis. A method that uses control voltages to direct a beam’s path within 

devices like oscilloscopes and vector displays, translating audio signals into visual 

representations through geometric patterns. 
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Vector Vision Research (VVR): The work in progress study of point-based image display 

technologies, including vector screens, oscilloscopes, and laser projections. 

 

videotape. Analog media used for recording and playing back audio and video using 

magnetic tape. Although largely replaced by digital formats, videotapes are still valued in 

artistic contexts for their unique visual and auditory qualities.. 

Visual Music: An interdisciplinary field where visuals are synchronized to music, creating 

an integrated audio-visual experience.  

volumetric light. Refers to the way light occupies and defines three-dimensional space, 

creating visible beams or regions of illumination that seem to have physical presence or 

volume. In artistic and theatrical settings, volumetric lighting is used to enhance visual 

depth and atmosphere, often achieved with the aid of haze, fog, or dust, which scatters the 

light and makes the paths of light beams visible. 

 

0x2e. A performance and research project that investigates the interaction of human 

labour and technology within a darkroom, transforming memories into tangible visual 

form. 
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Opening Image 
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Introduction 

I have been interested in video art since my first encounter with videotapes and 

cathode-ray tubes at local flea markets in post-war Bosnia and Herzegovina. What fascinates 

me about this medium is its analog unpredictability. Manipulating found footage served me 

as a means to explore how visual anomalies, such as distortions and decay, can reflect 

fragmented memories of war. What interested me was the feedback effect, specifically, the 

randomness occurring during interaction with humans and space. I modified, scratched, 

and overwrote videotapes to explore the possibilities of reconstructing memories.   

 

My current research is driven by the interest in a multimodal experience of sound 

and visuals, inspired by the traditions of Vector Synthesis, with a particular focus on sound-

modulated light. A concept utilized in creative applications for oscilloscopes and laser 

displays. In my project 0x2e, I created a simulation of the darkroom where artworks were 

developed, live in front of an audience, making each performance an integral part of the 

artistic process. I have been exploring how light modulated by sound can leave traces on 

photosensitive materials. With this project, I intend to question the role persistence plays in 

sound and light, further examining how space and human interaction influence their 

perception, their immediacy and enduring effects after the initial sources have ceased. 

 

This interdisciplinary practice is rooted in science and technology. Some readers 

may find certain terms in this paper challenging, so I recommend referring to the Glossary, 

where italicized terms are explained as clearly as possible. My goal is to explore the 

historical timeline and the scientific theories that drive the development of laserography. 

By addressing the technological aspects, I hope to encourage artists to engage deeply with 

their tools, rather than relying on basic understanding or outsourcing their operation.  
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Vector Sound and Light  

Sound-modulated light is a technique that uses control voltages to direct and shape 

beams in devices like oscilloscopes and vector displays. It translates audio signals into 

visual forms through geometric patterns by controlling the path, colour, and intensity of 

light.  Lissajous figures, first explored by Nathaniel Bowditch in 1815 and further developed 

by Jules-Antoine Lissajous in 1857, are complex visual patterns generated by the 

intersection of two sinusoidal waves oscillating at different frequencies and phases. When 

displayed on oscilloscopes, these figures represent the relationship between sound waves 

in a precise, visual form. The horizontal and vertical axes of the oscilloscope correspond to 

the two input signals, creating a dynamic interplay of shape and motion based on the 

harmonic relationship between the waves. Lissajous figures not only reveal mathematical 

connections between frequency, amplitude, and phase but also lay the foundation for 

creative explorations (Fig. 1).  

 

 

Figure 1. Lissajous figures: frequency relations and phase differences  

Credit: Holzer, Aron, and Holzapfel, “Laser Phase Synthesis,” NIME 2023.  

Figure used under CC BY License. 
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The development of cross-modal explorations using oscilloscopes and laser displays is 

rooted in the tradition of Visual Music, also referred to as colour music. Visual music is an 

interdisciplinary art form that translates musical elements into visual expressions. By using 

musical structures, such as rhythm, harmony, and melody, it creates compositions that 

blend auditory and visual experiences, fostering a synesthetic perception. 

 

 

Figure 2. Mary Ellen Bute using an oscilloscope, 1930.  

Credit: Center for Visual Music Archive. 

Artists including László Moholy-Nagy, Mary Ellen Bute, Thomas Wilfred, and Oskar 

Fischinger pioneered the Visual Music movement. Bute’s exploration of sound visualization 

through oscillographics in the 1930s involved translating sound signals into choreographed 

visual shapes. These shapes represented the variations in frequency and amplitude of the 

sound, fostering a synesthetic experience where auditory and visual stimuli were 

intertwined (Fig. 2). Synesthesia was originally defined as the phenomenon in which 

“stimulation of one sensory modality automatically triggers perception in a second 

modality” (Harrison and Baron-Cohen, 1997: 3). Neuropsychologist Richard E. Cytowic 

expands on this, describing it as the “automatic, involuntary, affect-laden, and conscious 

perception of a sensory experience,” where the triggering stimulus cannot be suppressed 
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or controlled (Cytowic, 2018: 3). Oscilloscopes are a tool that uniquely express this principle 

of multimodal interaction between sound and light. 

Oscilloscopes bridge hearing and vision through analog technology. They connect 

audio and visual expressions by translating sound into visuals, using sound-driven electron 

beams to draw on phosphor-coated screens. A digital-to-analog converter controls the 

voltages that steer the beam, generating complex shapes and patterns. This principle 

underpins applications such as radar displays, CRT televisions, oscilloscopes, early 

computer graphics, and laser displays. Though originally designed as scientific instruments 

for measuring voltage, oscilloscopes have seen a resurgence as artistic tools. 

Artistic Laser Applications 

The technique of translating sound signals into visual light patterns, originally 

demonstrated with oscilloscopes, has been adapted for modern laser systems in 

performances and live shows. In 1973, Elsa Garmire co-founded Laser Images with Ivan 

Dryer, where they pioneered the first laser show synchronized to Aaron Copland's Fanfare 

for the Common Man. Garmire’s innovative work in synchronizing lasers with music 

exemplifies her influential role in nonlinear optics and the creative application of laser 

technology.  

 

Building on these breakthroughs, Ronald Pellegrino emerged as a pioneering laser 

artist, transforming projected shapes into sound audible through loudspeakers. In his 

ongoing work, both image and sound originate from a single source, further advancing the 

integration of sensory modalities. Drawing on the concepts outlined in The Electronic Arts of 

Sound and Light (1983), Pellegrino underscores that the synthesis of sound and light 

extends beyond artistic experimentation. It represents a profound exploration of human 

perception. His emphasis on "real-time composition" aligns with the notion that electronic 

arts bridge the gap between sensory experiences, dissolving traditional boundaries 

between seeing and hearing. Pellegrino’s work and writings advocate for synesthetic art as 
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a medium that not only challenges conventional interpretation but also redefines how 

electronic instruments can expand the human sensory field into unified, multidimensional 

experiences.  

 

More recently, artists like Robin Fox have utilized laptops and digital-to-analog 

converters to drive laser projections, building on his earlier work with oscilloscopes to 

create experiences in pieces such as BackScatter (2004). Similarly, Edwin van der Heide’s 

project LSP (2008) explores composing lasers through haze, with both musical structure 

and visual timing. Following in their footsteps, Robert Henke has incorporated lasers 

into several of his performances and installations, including the Lumiere (2013) series as 

well as Phosphor (2017). 

 

Derek Holzer's artistic project Vector Synthesis, along with his performance in 

Brooklyn, USA, in 2019, inspired me to delve into the field of audio-visual synthesis. This 

experience motivated me to begin implementing computational algorithms to translate 

audio signals into visual forms. Events like the Vector Hack Festival, organized by Holzer 

and Ivan Marusic Klif, bring together artists who utilize audio signals to control beams of 

electrons or light, often allowing the soundtrack itself to generate a visual output. Notably, 

artists such as Jerobeam Fenderson and Alberto Novello have contributed valuable open-

source materials that are instrumental in contemporary applications of this practice. In his 

oscilloscope music album Mushrooms, Fenderson explores the direct relationship between 

sound and its visual manifestation by employing Ableton and Max for Live1 to create a 

continuous, mathematically complex narrative that is also aesthetically appealing. 

 

 
1 Max for Live is an extension of the Max/MSP visual programming language, allowing users to build custom 

instruments and effects within Ableton Live.  
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Understanding obsolete technology2 is essential for artistic practices that build on 

its mechanical or electrical principles. These technologies not only serve as a foundation for 

new creative expressions but also open pathways for future explorations. In my work, I 

combine sound and visual elements to create cross-sensory experiences. This investigation 

aims to show how obsolete technologies can be reimagined and revitalized within 

contemporary art. By grasping their core mechanisms, artists can harness these tools and 

merge them with modern computing power to create works that bridge the past and 

present. 

 

By utilizing older instruments such as oscilloscopes and new laser devices, I explore 

sound as it morphs into visual forms and also search for ways to capture this 

transformation. This exploration allows me to observe the synesthetic experiences 

facilitated by the combination of these instruments. This concept is central to my work, as it 

underscores how these outdated devices can be transformed into playgrounds for creative 

exploration, not out of nostalgia, but rather, inspiring new directions in contemporary 

artistic practices. 

 

  

 
2 Obsolete technology - media or technology no longer in use or favored, often due to newer technologies 

replacing older methods or devices. For more information, refer to Media Archeology and the writings of Erkki 

Huhtamo and Jussi Parikka. 
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Vector Vision Research 

 This contextual research has shaped my creative practice, which has unfolded in 

two phases: first, within the confines of the oscilloscope screen, and later expanding into 

physical space. Discovering that the same technique could be applied to laser projections 

naturally propelled my work beyond the screen, opening new dimensions in my 

exploration of vector-based art and space. 

Screen Space 

In the first phase of my research on vector vision, during my time at Phase Space, 

we used oscilloscopes, precursors to modern sound-modulated laser displays. Unlike 

raster displays that build images pixel by pixel, oscilloscopes draw continuous lines 

between voltage points, making them ideal for visualizing sound. Operating in XY mode, 

they interpret separate stereo channels (Left and Right) as spatial coordinates, producing 

continuously shifting shapes (Figure 3). 

 

 

Figure 3. Sound-modulated electron beam in Cathode-Ray tube 

Credit: Created by author. 

 

 



8 

The illustration shows the basic principle of a cathode-ray tube: an electron beam is 

deflected by electromagnetic fields and projected onto a phosphor-coated screen. When 

modulated by audio signals on the X and Y axes, the beam generates fluid visual forms in 

real-time. I began this stage of my research by exploring the analog process of sound 

visualization through tools like oscilloscopes, where sound waves modulate the movement 

of electron beams, creating dynamic, real-time visual patterns. Traditionally, this process 

relied on analog synthesizers and control voltages to generate geometric shapes on 

phosphor-coated screens, offering an immediate and tactile interaction between sound 

and image. 

 

Building on this methodology, I recreate and extend these analog principles into the 

digital realm. By using tools such as Phosphorm3 and eSynth4 alongside programming 

environments like SuperCollider and TouchDesigner, I translate these sound-driven 

processes into flexible, computer-based workflows. This digitized approach allows for more 

complex manipulation, making the process not only more functional but also highly 

performative. 

 

To push this exploration further, I used a video camera to capture the signal 

displayed on the oscilloscope screen and then fed the resulting video signal into a 

projector, while the speakers delivered the accompanying live sound for the performances. 

While the ephemeral light trace on the screen's phosphorescent coating fascinated me, I 

realized that the setup lacked a crucial element: immediate interaction with forms in space. 

The presence of a video camera between the oscilloscope and the projector introduced 

latency, disrupting the seamless connection I sought between sound, light, and spatial 

elements. 

 
3 Phosphorm is an open-source FM synthesizer developed by Andrei Jay during my time at Phase 

Space. We explored its use in generating sound-modulated visuals for vector displays. 
4 eSynth is a digital synthesizer developed by Eric Sluyter. Instrument was customized for my 

audiovisual performances, allowing sound to directly generate and control visuals. 
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This need for real-time interaction prompted me to explore alternative methods, 

leading to the discovery of laser display systems. Unlike traditional video projections, lasers 

allowed me to bypass the latency, enabling precise, instantaneous translations of sound 

into light that could unfold more directly into the performance space. 

Laser Space  

 

Working with oscilloscopes gave me foundational knowledge of the technical 

principles behind sound-modulated light, which paved the way for my transition into laser 

display systems. While oscilloscopes use electron beams to draw patterns on a phosphor-

coated screen, laser displays use beams of light (photons) projected across space to create 

visual forms. This shift allowed me to explore how sound can control light more 

dynamically and spatially. 

 

One of my early experiments involved repurposing a broken Mr. Christmas laser 

projector, found in a local thrift store, and adapting it into a drawing device. By feeding 

voltage from a custom-built digital-to-analog converter (DAC) into an ILDA (International 

Laser Display Association) converter, I transformed audio signals into vector-based laser 

drawings (Figure 4).  
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Figure 4. Custom-built DAC into an ILDA converter 

Credit: Created by author. 

 

The multi-channel DAC follows ILDA standards, which ensure precise control over 

the laser’s movement along the X and Y axes, the modulation of RGB colors, and the 

beam’s intensity (where I am converting six channels, one for each of these variables). This 

system allows for the creation of dynamic visuals driven directly by sound, merging audio 

and light into a continuous, flowing expression that extends beyond the confines of screen-

based displays and expands within physical space. 
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Figure 5. Modulating Light and Sound using FM Synthesis 

Credit: Created by author. 

 

This setup demonstrates how a stereo audio signal generated by a synthesizer is 

split into Left and Right channels, then routed to both an oscilloscope and a laser display 

through mirror galvo motors. The same sound drives visual output simultaneously on the 

cathode-ray screen and in laser projection, allowing real-time visualization of audio 

waveforms. By expanding this configuration with a multi-channel DAC and ILDA interface, I 

was later able to apply the system in immersive environments. In one such configuration, 

the audience sits on the floor of a narrow room filled with mist, experiencing sound not 

only as auditory input but as physical vibration. Simultaneously, they witness laser forms 

moving through the haze, creating an immersive space where light and sound converge. 

Each movement of the beam is shaped by sound, producing vector images that are also 

translated through the speaker coil to become audible. 
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The audiovisual performance Manta Rays at Boombox, a venue inside of a steel 

shipping container, inspired me to push this concept further, moving beyond traditional 

Lissajous figures. The fluid motion of laser-drawn forms in Manta Rays suggested the 

evolution of sea creatures, merging and transforming in continuous flow. This imagery 

sparked my desire to create increasingly complex forms, illustrating a progression from 

simple patterns to intricate visual compositions. Through laser projections, I aim to evoke a 

sense of organic evolution—where sound and light interact seamlessly, giving rise to ever-

changing visual phenomena that mimic the fluidity of natural life forms (Figure 6).  

 
 

Figure 6. Manta Rays, stills, March 2024, Boombox, Vancouver 

Credit: Created by author. 

 

Despite the limitations inherent to vector drawing in laser systems, computers and 

programming have allowed me to push beyond these constraints and explore new ways of 

translating sound into visuals. One of these explorations involved revisiting the concept of 

scanlines from obsolete CRT televisions. Traditionally, scanlines are now used as a visual 
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effect to evoke the retro aesthetic of older CRT displays, but I repurpose them as a 

technique to optimize complex bitmaps into vectors suitable for laser projection. 

 

This investigation led me to reflect on the idea of permanence in visual media and 

the role of phosphorescent coatings inside CRTs. These coatings temporarily retain and 

gradually release the energy emitted by electron beams. Rather than disappearing 

instantly, the light lingers on the screen as a fading glow, imprinting a short-term memory 

of motion or signal. This delayed decay became a conceptual starting point for thinking 

about how surfaces could function as memory-bearing substrates in visual art. The notion 

of retaining light extends beyond CRT phosphors to include materials that capture external 

sources, such as laser-exposed photosensitive paper or phosphorescent paint that stores 

and slowly emits ambient or directed light. These surfaces do not simply reflect or display 

light; they absorb it, preserve its presence, and release it over time, creating visual 

afterimages that echo past gestures or events. From this, I developed the idea of surfaces 

as memoryscapes, spaces that hold traces of light as residual signals within a continuum of 

time and perception. 

Vector Vision Research forms the foundation of my practice, focusing on the technical 

and aesthetic potential of sound-modulated light in vector-based systems such as 

oscilloscopes and lasers. While this phase emphasizes signal generation and spatial 

rendering, the following section—Memory Mapping—marks a conceptual shift. I treat the 

visual traces of persisting light not merely as ephemeral displays but as inscriptions of time 

and perception. These laser-drawn forms begin to function as records of memory, 

preserving fleeting auditory experiences through light-based imprints. This transition 

positions laserography as a medium of sensory inscription,  translating auditory input into 

lasting visual form. 
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Figure 7. Vector Vision, laserograph on canvas, 24’’ x 30’’, 2024 

Credit: Created by author. 

 

This work is a self-portrait rendered through scan lines that reduce the image to its 

essential contours, simplifying it into vectors a laser can redraw. The technique recalls the 

visual scarcity of early video game graphics and echoes how analog televisions constructed 

images line by line. The white band cutting across the face is drawn by the laser using 

freshly activated phosphorescent paint. 
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Memory Mapping 

 My current research is focused on the application of sound-modulated 

laserography. I define laserography as a medium that uses laser light to draw on photo-

sensitive surfaces in real-time. The persistence of sound-modulated light refers to a 

phenomenon where interactions between sound and light are visually retained, allowing 

auditory experiences to be seen and preserved as visual scores.  By modulating the laser 

beam with sound frequencies, audio signals directly shape the behaviour of the light, 

influencing how it interacts with the surface. As a result, laserographs are not static images 

but dynamic records of light in motion, capturing fleeting moments infused with auditory 

influences. This process transforms aural signals into a physical, visual form through laser 

displays. 

 

Figure 8. Nocturna Signalium, work in progress, laserograph on canvas, 16 ft x 10 ft, 

2024. Credit: Created by author. 

My interest in laserography and preserving light emerged from work on Nocturna 

Signalium (Figure 8). In this piece, I used phosphorescent materials, which temporarily 

capture and store light, creating a memoryscape where signals leave behind visible traces. 

These patterns resemble constellations, mapping interconnected points of light into 
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structured networks. Like celestial constellations, these forms suggest a larger system 

composed of smaller, interconnected elements, evoking the idea of memory as a dynamic 

network. 

Just as constellations represent human interpretations of stars, the forms in 

Nocturna Signalium visually echo the movement of sound and signals, captured through the 

act of redrawing with laser light. This work explores the balance between randomness and 

intention: constellations emerge from random arrangements of stars, yet humans assign 

them meaning and form; similarly, the visual traces in my work reflect sound pathways that 

are structured yet transient. This process of creating and re-creating forms highlights the 

transient nature of memory. Memories are not fixed; they are continually rewritten by new 

experiences and emotions. Nocturna Signalium became a metaphor for this fluidity. 

Memories disintegrate over time, yet persist in altered forms. This cycle of decay and 

renewal parallels the way signals are transmitted, lost, and reinterpreted. The act of 

drawing and redrawing with light mirrors the way memories shift, erode, and recombine, 

raising the question: How do memories decay over time, and yet endure in new, altered forms? 

Signal Persistence 

Just as phosphorescent surfaces can momentarily retain the imprint of a laser-

drawn signal, chemical processes in early photography also explored how light could leave 

lasting traces. This idea is further explored in my experimentation with cyanotype, a 

technique that extends the concept of light as inscription into the realm of material 

permanence. In 1834, William Henry Fox Talbot and Sir John Herschel pioneered 

techniques to capture traces of light on photosensitive surfaces, producing static visual 

records of fleeting moments. Early methods, such as photogenic drawing, relied on contact 

printing, where objects or negatives were placed directly onto photosensitive materials and 

exposed to light. Over time, these exposures created detailed imprints, preserving the 

physical presence of the objects. 
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Building on Talbot’s foundational work, I integrate photosensitive materials into my 

practice to capture light as a real-time inscription. In my work, both light and sound act as 

mediums of creation, translating auditory signals into visual forms. This concept of moving 

light echoes the established tradition of light painting, an art form rooted in experimental 

photography from the early 20th century. One of the most iconic examples is Picasso’s 

collaboration with photographer Gjon Mili in 1949, where Picasso used a small electric light 

to "draw" in the air, captured through long-exposure photography. 

Laserography expands on these earlier experiments by using laser light to engrave 

images on photochemically treated materials. Here, light becomes more than just an 

ephemeral trace. It is an active, dynamic tool for visual creation. By modulating lasers with 

sound frequencies, I enable the direct translation of sound into light patterns, allowing 

viewers to witness sound becoming visual. 
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Figure 9. Autoportrait, laserograph on paper, 8.5 inch x 11 inch, 2024. 

Credit: Created by author. 

 

This exploration prompted me to consider new ways of capturing and preserving 

memories, physically imprinting traces of sound and light. In Autoportrait, I converted 

image data into points that form vectors, resulting in a graphic representation of the 

sound. These vectors were then projected as laser-drawn images and subsequently 

imprinted onto photochemical surfaces. This technique of transforming sound into a visual 

form was further explored in the performance 0x2e. 
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In developing this technique, I combined laser projection with cyanotype5 to create 

drawings on a range of surfaces, including paper, wood, canvas, and textiles. Algorithms 

further enhance this process by translating sound data into coordinated instructions for 

laser movement, enabling precise, complex patterns to be engraved with light in real-time. 

An example of this is the etched banknote exhibited at the Audain Gallery in Vancouver 

(Figure 10). In this piece, sound-modulated signals generate layered patterns reminiscent 

of the dithering technique used to blend colours in lower bit-depth images, demonstrating 

how audio signals can shape intricate visual forms. 

 

Figure 10. Dissolution of Value, laserography on paper, 2024.  

Credit: Created by author. 

 

The strength of laserography lies in its fusion of photochemical variability with 

computational precision, enabling dynamic and evolving images that go beyond the static 

limitations of traditional light painting. This method creates a seamless dialogue between 

analog processes and digital control, where light and sound collaborate to produce 

intricate, time-based inscriptions in physical space.  

 
5 A photographic printing process that produces a cyan-blue print using light-sensitive iron salts. 
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0x2e: Radna Akcija6 

The development of 0x2e began in the spring 2024 as an effort to expand my studio 

practice into a performative environment, evolving through collaborative experiments at 

611 Studios. Students from SFU SCA were invited to participate in a devising process 

through weekly meetings, contributing their input and experimentation.  

 

Figure 11. 0x2e Devised group work, SFU SCA’s 611 Alexander Studios, February 2024. 

Credit: Created by author. 

We worked hands-on with photographic materials, experimental instruments, and 

laser light, exposing photosensitive surfaces to signals. In March 2024, we entered Studio T 

for a week-long workshop to further refine the performance, which later took place in 

September 2024. This iterative process emphasized the cyclical nature of labour, with tasks 

such as coating, cutting, and exposing canvases echoing the rhythms of factory work. 

 

6 ‘Radna Akcija’ translates to a workers' movement in Socialist Yugoslavia where citizens voluntarily 

participated in collective labour projects rooted in the principles of solidarity, communal effort, and 

self-management. 
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Multi-channel laser systems were central to the darkroom development and 

performance, as the studio practice itself functioned as a darkroom environment. This 

system, along with synthesizers, generated a drone soundscape, creating not only the sonic 

atmosphere but also driving the movement of the lasers. These lasers are modulated in 

real-time, exposing cyanotype-coated canvases and phosphorescent pigments. The 

laserographs became physical manifestations of the signals, reflecting the transformation 

from sound to light to image. 

 

Figure 12. Skener Station, Studio T, SCA, March 2024.  

Photo Credit: Carlo Marchet 

In the performance resulting from the workshops, performers followed detailed 

action lists to maintain consistency despite the unpredictable nature of Skener’s 

transmissions, which were fragmented signals from an unseen figure who acted as both 

guide and disruptor. Skener’s random commands introduced an element of 

unpredictability, through which even small deviations in timing resulted in distorted 
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laserographs. This interplay of control and randomness reflected the delicate balance 

between human labour and technological precision. 

Figure 13. 0x2e 4th Performance, still, Studio T, September 5, 2024. 

Photo Credit: NK Photo 

The performance space was framed by two primary lasers. The first exposed central 

canvases creating expansive visual records of the transmissions. The second interacted 

with a blacklight screen, generating layered patterns that added depth to the visual 

experience. A third laser, positioned behind a black screen, represented Skener’s presence. 

This laser responded to sound signals, projecting linear beams of light, transforming 

Skener’s disembodied voice into visible forms (Figure 13). 

The process culminated in the creation of laserographs that extended beyond static 

artworks. Each laserograph captured the processing of signals, documenting not just the 

final result but the entire journey of sound as it transformed into light and became 

inscribed on physical surfaces. These artworks embodied the tension between precision 

and unpredictability, where live inputs intersected with human execution.  
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Transmissions and Artifacts 

The 0x2e project unfolds through two distinct but interconnected experiences: a live 

performance at Studio T and an artifact exhibition at the Audain gallery. Although they 

operate separately, these outcomes engage in a dialogue with each other, exploring the 

same themes of labour, memory, and technology from different angles. 
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Figure 14. 0x2e Work in Progress, stills, Studio T, September, 2024.  
Photo credit: NK Photo 
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Studio T Performance 

The live performance at Studio T emphasized the cyclical transmission of signals, 

where Skener’s fragmented transmissions were interpreted by performers and 

materialized as laserographs in real-time. Performers carried out their regular tasks while 

watching countdown screens on stage, which indicated when a transmission would occur. 

Despite this preparation, the transmissions arrived randomly, disrupting their routines and 

forcing them to react suddenly like receiving a message from an unknown source. Their 

actions became a blend of mundane repetition and spontaneous response, mirroring the 

unpredictable nature of working within a system influenced by external transmissions. 

 

Figure 15. Transmission in progress, 0x2e, Studio T, September 2024.  

Photo credit: NK Photo 

Each signal embodied a fleeting moment, dissolving into the next, reflecting the 

rhythm of repetitive labour and ephemeral creation. Skener’s transmissions, acting as 

fragmented memories from distant places and times, created visual distortions whenever 
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the timing faltered, resulting in laserographs that became incomplete traces of distant 

transmissions—ruins of unreachable origins. 

 

Figure 16. Transmission III & IV, laserographs on paper, 5 ft x 5 ft, 2024. 

Photo credit: NK Photo 

Audain Gallery Exhibition  

The artifacts exhibited at the Audain Gallery—Transmission V, Skener Vision, 

banknotes and punchcards—serve as physical records of the performance. These pieces 

capture the fleeting nature of signal-driven creation, preserving moments shaped by sound 

and light. For example, the portrait of Skener (Figure 19) displayed at the front store of the 

gallery gradually fades under sunlight, embodying the concept of memory erosion. 

Similarly, the punch card series printed on manila index cards reflects both identity and 

impermanence, as only the first card was preserved while the rest were left to decay over 

time. 
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Figure 17. Punchcard 1/36,  

laserograph on index card,  

Audain Gallery, Sept 2024. 

Credit: Created by author. 
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Figure 18. Punchcard set of 12, laserograph on index cards,  Audain Gallery, Sept 2024.  

Credit: Created by author. 

 

 

Figure 19. Transmission V: Skener, laserograph on canvas, 5 ft x 5ft. 2024.  

Credit: Created by author. 
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Figure 20.  Permanence of Disintegration, Audain Gallery, September 2024. 

 Credit: Created by author. 

 

  

Figure 21. Skener Vision, installation, Audain Gallery, September 2024.   

Credit: Created by author. 
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Future Vector Visions 

Looking forward, the integration of laserography in new environments, such as 

abandoned military complexes and post-industrial spaces of former Yugoslavia, presents 

an opportunity to rethink memory and decay in architectural settings. These spaces, 

marked by histories of transformation and neglect, become active canvases for laser-based 

interventions. By layering signal transmissions over decaying physical structures, I aim to 

revitalize spaces while reflecting on the ways memory is preserved, eroded, and 

reimagined. This exploration will extend the project's inquiry into how value, whether in 

labour, history, or memory, is constructed, lost, and reinterpreted over time. 

Future developments in laserography will focus on accessibility and functionality. I 

plan to design software that reduces computational power in converting bitmaps to 

vectors, as well as create a portable raster laser system. These tools will allow for more 

agile interventions across diverse spaces, fostering greater experimentation and 

collaboration. Additionally, I aim to develop a comprehensive manual on laserography, 

documenting methodologies and techniques to support other artists interested in this 

medium. 

Ultimately, the deliberate fading of laserographs during the performance mirrored 

the transience of memory, each mark being both a product and a trace, dissolving over 

time. This project invites contemplation of how randomness, labour, and decay converge to 

create fleeting moments that remain impactful, even in their impermanence. Much like the 

Yugoslav 20,000 dinar banknote I altered with my portrait, the work interrogates the 

shifting meanings of labour and value, bridging personal and collective histories. Through 

0x2e, I reflect on the enduring tension between creation and loss, and how random 

transmissions persist through continuous cycles of disintegration and renewal. 
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Appendix A. Credits 

 

At Simon Fraser University, we live and work on the unceded traditional territories of the 

xʷməθkʷəy̓əm (Musqueam), Sḵwx̱wú7mesh Úxwumixw (Squamish), səl̓ilw̓ətaʔɬ (Tsleil-

Waututh), q̓íc̓əy̓ (Katzie), kʷikʷəƛ̓əm (Kwikwetlem), Qayqayt, Kwantlen, Semiahmoo and 

Tsawwassen peoples.  

 

0x2e 
 

Cast: 

Czarina Agustines, Sara van Gaalen, Charlotte Samuel, Carlo Marchet 

 

Collaborators: 

Colleen Bayati, Adam Smith, Ricardo Gutierrez, and Maddy Woodley 

 

Technical Director:  

Ben Rogalsky 

 

Production Manager: 

Emily Neumann 

 

Scenic Artist: 

Uroš Šanjević 

 

Chemicals: 

SFU Science Store 

 

Special thanks to my supervisors Noé Rodrigues, Wladimiro Woyno, Ben Rogalsky, Miles 

Lavkulich, Sanja Horic, Monique Cloutier, Logan Wilkinson, Lauren MacLeod, Jean Routhier 

and the GCAPES Team.  
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Appendix B. Reclaiming Value  

 I replaced the iconic image of Alija Sirotanović, emblem of the ideal socialist worker 

in former Yugoslavia, with my own portrait. This gesture holds personal resonance, as my 

grandfather was also a miner. By etching my portrait onto the devalued 20,000 dinar note, 

I'm symbolically taking over the shift, reclaiming the value through artistic labour where 

inflation had stripped it away. Sirotanović, a miner renowned for his record-breaking coal 

extraction, was a hero of socialist labour, celebrated for his physical strength and 

unwavering dedication to the collective good. His likeness on the Yugoslav dinar 

represented the valorization of the working class, the backbone of the socialist state. Yet 

despite his contributions and status as a celebrated figure, he died in poverty, a stark 

reminder of how systems can fail even their most devoted workers. By etching my own 

portrait onto the same banknote released in my birth year, I’m drawing a complex parallel 

between his labour and my own while also reflecting on both the collapse of that system 

and its personal significance in history.  

 

   

Figure B1. Brković on Yugoslavian 20,000 dinar banknote, digital, 2024.  

Credit: Created by author. 
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The act of mining, digging into the earth to extract something valuable, becomes a 

metaphor for my work in the darkroom. As Sirotanović excavated coal from deep 

underground, I too engaged in an extraction process, but my medium is light, and my tool 

is a laser. In the darkroom, I manipulate light and sound, etching forms onto various 

surfaces, liberating images from the void.  

  

 

Figure B2. Dissolution of Value, laserography on paper, 2024.  

Credit: Created by author. 

 

Dissolution of Value captures the fragmented transformation of the Yugoslavian 

20,000 dinar note through laserography, questioning the nature of value and labour in 

contemporary art. There’s a strong personal resonance in this substitution. Born at the 

brink of Yugoslavia’s collapse and shaped by the war in Bosnia and Herzegovina, I carry the 

weight of that history within me. Sirotanović’s labour symbolized the collective effort that 

defined socialist ideology, an effort rooted in community and shared purpose. The system 

disintegrated a few years after my birth, marking a seismic shift in the political and cultural 



35 

landscape I would later navigate. My own labour, now as an immigrant and artist in 

Canada, reflects this transition from a collectivist past to a contemporary world defined by 

individualism and technological progress. I am no longer part of a socialist state nor the 

frozen nationalism of the Balkans, but a migrant worker, working in a dead capitalist 

society where labour and value are defined differently.  

Yet even in this shift, there is a connection between Sirotanović’s work and mine. His 

efforts, though physical and gruelling, were deeply tied to creation and transformation: 

pulling coal from darkness, fuelling industries, and quite literally keeping the lights on. My 

work, while different in form and in time, still centers on creation through labour, but 

instead of coal, I mine memory, crafting images that speak to both personal and collective 

histories.  

 Banknotes represent value in monetary, social, and cultural terms, and by placing 

myself on this note, I am interrogating the value of artistic labour. What does it mean to 

work with light, sound, and technology in today’s world? What does it mean to be an artist 

who comes from a background shaped by socialist ideals of hard work and collective 

identity, but who now operates in a globalized, often commodified, art world? The 

banknote, with my portrait etched over Sirotanović’s, serves as a reminder of the shifting 

definitions of labour and worth, and the ways in which those shifts are entangled with the 

histories we carry.  

My work in Canada, far from Bosnia and Herzegovina, is still in many ways 

connected to that legacy of hard work, transformation, and the constant search for value in 

the materials I engage with. It is through continuous engagement and dedication that the 

medium emerges as a natural conduit for channelling memories and narratives. This 

medium becomes a voice, allowing me to speak with authenticity and depth, intertwining 

past and present in a continuous dialogue of meaning and transformation.  
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By overlaying my portrait on Sirotanović’s, I am entering into dialogue with his 

legacy. I am acknowledging the labour of the past while situating myself as an artist in the 

present, aware of the changing contexts of work, value, and identity. In this piece, I explore 

the ways in which labour, whether physical or artistic, shapes our lives and how those of us 

who come from histories of collective struggle continue to negotiate our place in a world 

where the meanings of work and worth are constantly evolving. 


