Visualizing Music with Video Game Technologies
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<1> Introduction

An ethereal figure rendered in points of light levitates in a lotus position, while a pulsing techno
beat throbs away as synthesizer pads wash over the mix. In the background, pyramids and other
geometric shapes are rendered in neon particles, flickering in time to the music. The colors
glow with each pulse from the drum machine. In the foreground, wireframe entities fly on-
screen and are quickly destroyed by arcs of light emitting from the player, exploding like
fireworks in glistening showers of dots. Each arc of light sounds an exquisite, plucked
synthesizer note, forming a percussive layer in rhythmic synchronization and harmonic unity
with the music. At once, shards of light explode from a cuboid entity and a spinning vortex
transports us to another place, amidst chiming sounds as the music swells with a rush of snares.
Like a DJ dropping in the next track, the music transitions, and the scene changes. Now we are
engulfed by organic creatures and morphing cubes, amidst showers of light and sound that
encircle, echoing harmonic fragments of sound, all building towards a glimmering, euphoric
climax.

This is a description of Rez Infinite (Monstars 2017), an updated version of the video
game Rez (United Game Artists 2001), which brings the classic title up-to-date with modern
graphics and various other enhancements such as virtual reality (VR) support. Taking
inspiration from the “visual music” paintings of Kandinsky (Gordan 2017), Rez adapted the
form of an “on-rails shooter” game?, providing a psychedelic journey through retro-futuristic
wireframe landscapes. Besides having a striking visual aesthetic, the game was innovative in
the way it merged the mechanics of sound, music, and gameplay. In Rez, as the player fires

shots at enemies, they trigger percussive hits and drum machine sounds, which are quantized



in relation to the music, synchronizing sound effects with the music soundtrack and gameplay.
In combination with the vibrations of the game pad, the game offers a multimodal experience,
which can be understood as “synaesthetic” through the interlinking of graphics, sounds, and
interactivity in accordance with musical patterns and structures.?

Video game engines provide software frameworks for developing computer games.
However, the use of these engines as tools for designing interactive 3D worlds is gradually
becoming ubiquitous in areas beyond their immediate use-case in video game development.
For instance, they are now used in areas such as digital art, film and TV, training simulations,
architectural visualizations, and museum and heritage applications. The main reasons are
related to cost, visual quality, the convenience of real-time rendering workflows, and their
capabilities for developing for VR and augmented/mixed reality (AR/MR). Similarly, game
engines also provide new opportunities for visualizing sound and music and are increasingly
being used to generate live visuals projected at concerts, audio-visual installations,
performances, and more (Weinel 2020a; Turchet, Hamilton, and Camci 2021; James Cook
2023, chapter xxxx).

With the advent of Covid-19, this situation has intensified, as many live music events
have been forced to reimagine themselves via live-streams or in virtual environments.® Here
game engines often provide the toolkit for generating virtual concert arenas and spaces. For
instance, electronic dance music mega-festival Tomorrowland (2020) live-streamed all their
concerts in virtual arenas that were made in the Unreal game engine (The Boolean 2020). DJs
performing in front of green screens were superimposed over the elaborate, fictitious scenes of
hedonistic revelry, in which computer-generated characters danced in front of elaborate digital
stage sets and light shows. For human viewers, the scene would have been viewed over the

Internet, perhaps inducing bouts of jealously towards the surrealistic CGIl automatons, who



seemed to be having all the fun as they twerked away mechanically to big-name electronic
dance music DJs like Tiesto.

From Rez to Tomorrowland, video game engines provide a variety of new ways to
visualize and experience music. In this chapter | will discuss how these technologies are giving
rise to new forms of music visualization®. First, | will provide a brief tour through a spectrum
of work related to music visualization, from early visual-music paintings and films to the latest
VJ performances, music video games, and VR experiences. Following this, I will discuss one
of my own projects: Cyberdream (2019-2021), a VR music visualization, which takes the user
on a psychedelic flight across synaesthetic landscapes in which the user can “paint with sound”
while listening to a soundtrack of 1990s-style rave music. Lastly, | will discuss a selection of
student projects that explore sound design in the context of video game engines. These projects
indicate new forms that may emerge when students studying programmes not directly related
to games development are brought into contact with these technologies. This will also provide
some pedagogical insights that will be useful for educators wanting to support growth in this
area. By tracing the trajectory of music visualizations from past to present, and observing
nascent forms in this area, we shall see how a new paradigm of gamified music visualizations
is gradually emerging. This paradigm is currently amorphous, as new possibilities are rapidly
being explored by practitioners working in this area, but broadly consists of audio-visual
projects created with game engines, which visualize music, yet may incorporate traces of the
video games through aspects such as control systems, use of game characters or game-like
virtual worlds. In this chapter I will indicate some of the new forms that are emerging in this
area, whilst also discussing possible strategies for cultivating further innovation through

education.

<1> Music Visualizations



Music visualizations is a term that may often be associated with the visual plugins found in
music players such as Winamp or iTunes, which generate colorful patterns of light that dance
in correspondence with the frequency and amplitude of an input-audio signal. However, in this
section | will take a somewhat broader view in order to consider a wider spectrum of practices
in which visuals are produced in response to sound and music. While these may involve the
use of generative methods and audio signal analysis, they may also be composed using artistic
approaches of design. Using these approaches, it is possible to map and synchronize various
aspects of sound to visual forms, either through automated, computational approaches; hand-
made techniques; or approaches that fall somewhere between the two. By taking a broader
view, it is my intention to highlight that each of these areas many suggest their own valid set
of approaches, which may be informative for the design of new works.

In the early twentieth century, the term visual music was coined in relation to the works
of Kandinsky, whose paintings organize patterns and shapes into forms that interpret the
structure of music. As discussed by Brougher and Mattis (2005), visual music is a field that
would subsequently grow in the mid-twentieth century to include experimental animated films,
such as pioneering works by Oskar Fischinger, Jordan Belson, John Whitney, and others. These
works are characterized by meticulous hand-crafted animations in which abstract forms move
across the screen in correspondence with music. Circles or squares may appear with their
coordinates mapping to progressions in pitch; while visual textures may reflect qualities of
sound; or the timing of visual events may be organized relative to musical divisions. These
filmmakers used a range of techniques, such as hand-drawn animation, clips of Kinetic
sculptures, or early forms of computer graphics. In my own work (see Weinel 2021b), | have
also been particularly interested in the visual music compositions of Harry Smith, whose works
were conceptualized as representations of visual hallucinations that Smith saw while listening

to jazz music under the influence of marijuana (Sitney 1965, 270). It is also of note, since here



we are considering the progression of these artistic forms into new technological modalities,
that visual music events such as the Vortex Concerts (1957-1959) explored the potential of
planetariums for creating immersive spatial concerts with multiple projectors and
loudspeakers,® pre-empting the fulldome® and VR experiences of today.

Running parallel to visual music in the 1960s and 1970s, psychedelic lightshows were
another form in which visuals were designed to complement music. While visual music films
were often meticulously composed via the crafting of fixed-media films, psychedelic light
shows were usually spontaneous and ad-hoc, being formed live to provide the visuals for rock
concerts of the time. As discussed in a recent interview, the Nova Express were one group who
were active in providing these light shows in the UK, performing shows for the Pink Floyd and
others in the North of England during the late 1960s and 1970s (Weinel 2018b). In their work,
liquids were mixed in concave glass dishes taken from clock-faces, above overhead projectors,
stills were displayed via slide-projectors, while celluloid films beamed found imagery. These
images would overlap with each other and the performing band members, causing sound and
image to merge together into a synesthetic whole. These approaches were markedly
improvisational, with multiple visual performers using their hands to mask the various
projections, providing visual rhythms and textures to reflect musical patterns.

These psychedelic light shows were the forerunner of what would later become known
as VJing (video jockey) in the 1980s and 1990s (Faulkner 2006). In the era of music television
(MTV), VJs would use hardware video mixing technologies to make cuts between different
clips, providing visual montages of footage showing gyrating dancers or computer graphics
animations. At nightclubs and festivals, these visuals provided a visual accompaniment for DJ
performances. The style is epitomized by Humanoid’s Stakker Humanoid (1988) music video,
an intense and highly colorful stroboscopic visual montage drawn from footage that is also

seen on two longer videos The Evil Acid Baron Show (Various Artists 1988) and Eurotechno



(Stakker 1989). Long-form VJ mixes can also be found on various VHS tapes such as
Cyberdelia (VR, 1992); VR and Dr. Devious’s Dance in Cyberspace (1992), and sequels;
Future Shock (Various Artists 1993); the Studio 'K7 X-Mix series (1993-1998); Hex’s Global
Chaos (1993); and Eat Static’s Intrusion (1994). Many of these VVJ mixes incorporate looping
computer graphics animations. At this time, it was becoming more feasible to make computer
animations with home computers such as PCs’, or the Commodore Amiga, which was also
used for electronic dance music production (Weinel 2018a). Some VJ productions have stylistic
connections with works produced within the demoscene, a computer subculture focusing on
the production of real-time demos, which showcase graphical, musical, and coding skills
(Polgar 2005). Many demoscene productions incorporate audio-reactive effects, and footage
from Amiga demoscene discs can be spotted in many of visuals used in those VVJ mixes on the
VHS tapes mentioned above. Conversely, demoscene productions such as Coma by Rebels
(1990), Acid Collection by The Qutsider (n.d.), and Music Compilation by Random Access
(n.d.), are among those that pay homage to acid house-style visuals and music — the influence
clearly flows in both directions.

Music visualizers can be found as hardware or software devices. They use audio-
reactivity, typically using frequency and amplitude properties of an audio signal to modulate
visual images. Early hardware music visualizers such as the Atari Video Music receive an input
audio signal, and output pulsing diamond patterns on a TV. Such devices were later replaced
by software such as Jeff Minter’s VLM, which was built into the hardware of video game
consoles such as the Atari Jaguar CD, allowing the user to watch colorful patterns of sound and
light generated in response to any piece of music (Bell 2019). While such approaches have
been critiqued for not offering more tailored, specific visuals for individual pieces of music
(Dannenberg 2005), clearly the utility of such approaches is their precision and flexibility, since

they work with any audio signal and thus can used with any piece or genre of music.



Also of relevance to our discussion here, are Hex’s innovative Escape (1991), Anti
Static (1993), and Head Crash (1995) multimedia discs for the Philips CDi interactive system.
These multimedia works blur the boundaries between visual music, music visualizations, VJ
mixes, and demoscene productions, by providing a mixture of real-time graphics that
incorporate generative elements, yet are specifically designed for a set of ambient and rave
music tracks. The visualisations can run automatically, but also provide features that allow the
user to control various parameters of the visuals, and choose the music track that will be played.

VJing practices extend into the twenty-first century, with technologies progressing with
the times. Where, previously, video mixing required expensive hardware, low-cost home
computers increasingly offered more power and became capable of real-time video mixing.
Alongside this, software tools were created to facilitate VVJ performance, such as Resolume or
VDMX. Contemporary work in this area ranges from VJ mixes that provide the live visuals for
nightclubs and festivals, to integrated audio-visual performances, in which the artist(s) create
both sound and visuals. Examples of the latter type can be found at arts events such as Splice
Festival (2016-2018) in London, however there are often no clear dividing lines between these
areas. As explored in a panel discussion at London South Bank University (Rietveld et al.
2019), some VJs have their roots in club culture, while others may be inspired by visual music,
experimental film, the demoscene, and other areas, broadly reflecting the diversity and cross-
pollination of forms and genres that is often at play in contemporary art and music culture.
With this in mind, modern VJ performances may incorporate carefully composed materials
made with analogue and/or digital techniques, real-time visuals generated through synthesis of
graphics based on analysis of an audio signal, or real-time transformation of materials through
manipulation of video filters using haptic interfaces and/or audio signal analysis leading to pre-

composed (fixed-media) or real-time works that are performed live.



As noted, video game engines provide interesting opportunities for artists wanting to
create music visualizations, since they provide a readily accessible spatial toolkit with flexible
possibilities for rendering 3D audio-visual environments®. Yet as may be observed via titles
such as Rez, video game culture also comes with its own history of music visualizations, via
commercial titles on various platforms. The design of Rez has been imitated or adapted by other
games. For example, Lost Future Omega (Mebius 2018) is a recent indie example for Nintendo
Switch that exhibits similar gameplay and audio-visual synchronization, while other shooting
games such as Beat Hazard (Cold Beam Games 2010) offer a different approach by pairing
arcade-style action with audio-reactive graphics.

The genre of ‘rhythm game’, which includes popular titles such as Dance Dance
Revolution (Konami 1998-2020), Taiko no Tatsujin (Namco 2001-2021), and Guitar Hero
(Harmonix 2005-2015), challenges players to trigger buttons in synchronization with musical
sequences, sometimes using non-standard controllers such as dance-mats, drum-controllers, or
guitar controllers, respectively. A recent adaptation of this format for VR, Beat Saber (Beat
Games 2019) is a rhythm game that challenges the player to slash at colored blocks with a
lightsaber in time with the music, and another variation of the rhythm game concept, Audio
Surf (Fitterer 2008), challenges the user to control a vehicle as it races through a course
structured on musical patterns. In a later variation of this idea, Thumper (Drool 2016) propels
the player along courses at breakneck speeds, surrounded by spectral demonic forms, which
are particularly effective in VR.

Lastly, though not games, there are virtual concert experiences which are made using
game engines, sometimes for experience on a computer or VR. As already mentioned, the
online edition of Tomorrowland used the Unreal game engine to provide concert footage of a
virtual festival, with DJs superimposed, and the event live-streamed for ticket holders. Other

online music festivals have taken slightly different approaches; for example, Lost Horizon



provided a virtual festival site which players could walk around by using an avatar in VR
(Kocay 2020). Meanwhile, the Melody VR (MelodyVR 2019) platform uses 360-degree concert
footage to allow the user to experience videos of concerts from various angles.

In summary, this section has provided an outline of some of the main areas in the
development of music visualizations to date. Of course, this is not an exhaustive account, but
will be sufficient for our purposes here to illustrate key areas that are relevant to this field.
Readers are encouraged to use this as a starting point for their own explorations, as closer
inspection of individual artists and works will reveal many nuanced variations of what has been
discussed here. Across those examples explored, we find various approaches whereby visual
images are provided as a complement to music, but the approaches for doing this have been
shaped by the evolution of technologies and audio-visual culture. As this occurs, earlier
conceptual approaches may remain valid, and there is much to gain from applying these to
generate works with newer immersive technologies, such as those provided by current video
game engines. With this in mind, the next section will discuss Cyberdream, a piece made in

Unity, which translates the aesthetic forms of 1990s VJing into the domain of VR.

<1> Cyberdream

Cyberdream is VR music visualization that developed as a progression from my previous work
in audio-visual performance under the alias Soundcat. Each Soundcat performance consisted
of a DJ mix incorporating existing electronic dance music tracks, which were combined with a
VJ mix of original visuals. The visuals were created using a variety of methods using analogue
and digital techniques including direct animation, where materials are hand-painted on 8mm
film; geometric animations programmed in Processing (a programming language for visual
design); 3D animations of abstract shapes; and stop-motion animation techniques (Weinel

2019b). These were used to create original music videos for each track, via live mixing in the



studio with VDMX, and the individual music videos then provided the basis for the DJ/VJ sets,
which were realized with Serato DJ Pro with a video plugin.® The audio-visual content of these
performances combined 1990s breakbeat hardcore music with retro-computer graphics visuals,
taking inspiration from psychedelic VJ mixes from this era (such as those discussed earlier),
demoscene animations, and vaporwave.!? Structurally, these performances provide transitions
between tracks as the mix progresses in time, and each piece of music has a discrete set of
corresponding visual materials. As | will discuss in this section, a similar aesthetic and
structural approach was used in Cyberdream, translating the idea of a DJ/VJ performance into
VR.

The first iteration of Cyberdream for Oculus GearVR provides an experience analogous
to a DJ/VJ set, in which the user journeys through a series of 3D scenes set to a soundtrack of
1990s rave music and vaporwave (Weinel 2019a). Each scene was designed based on the visual
language of these music genres, and has a corresponding music track, so that as the user moves
through the various scenes, each offers a distinct audio-visual experience. The menu screen is
a pastiche of a rave flier,'! providing a looming face suspended over a retro-futuristic wireframe
landscape, which is combined with original ambient-techno music. As the journey begins, the
user flies above a bridge of oscillating tiles into a fractal pyramid, surrounded by strange
sculptures and checkerboards. The next scene displays a 3D infinity pool suspended in a hazy
pink sky, with broken mannequin heads floating lifelessly in the water, while a looping
vaporwave track is heard in the background. The next track has a UK garage/grime beat and
provides psychedelic spiral patterns, which oscillate in front and behind the viewer, over a
hand-painted background with various airbrush and paint textures rendered in purple and neon
orange. Following this, a techno track is heard while flying through a sea of Windows 95 pop-
ups that display messages like “work,” “buy,” “take selfies,” and “like sponsored link.” In the

next scene, the visuals shift to a landscape of purple checkerboard mountains and rave music,



while flickering pixel-art computer cursors rain from the sky. After this, the user finds
themselves suspended above a sea of oscillating cubes, which change in size and color,
producing wave effects above and below, while a vaporwave track is heard. In the next scene
the user is suspended in a different room of oscillating cubes, while a more energetic track
incorporating aspects of techno and vaporwave is heard. In the penultimate scene, more
vaporwave sounds are heard, while pearlescent spheres move in Lissajous patterns. Finally, the
user is plunged into a dark room with flickering arrows, while high-speed acid techno music is
heard and a message reads 'the future is lost, crash the system, back to the tribes.' Overall, the
experience provides a flight through a series of 3D audio-visual scenes, with a structure that is
analogous to a DJ/VJ mix.

The second iteration of Cyberdream for Oculus Quest (Fig. 1) built upon and extended
the GearVVR version. Structurally, the piece continues to use the same 3D scenes as before, but
the updated musical soundtrack focuses more significantly on original breakbeat hardcore
compositions. These tracks were created using the Roland Cloud suite of virtual synthesizer
plugins, which simulate classic synthesizers of the type commonly used in this style of music
during the 1990s. In addition, this version uses the Wwise game audio middleware software to
implement the sound design, improving the transitions between music tracks, and providing a
more continuous sonic experience. As one scene fades out and the next fades in, the music
cross-fades in synchronization, in the style of a DJ mix. This is implemented with a
“horizontal” music arrangement in Wwise,*2 so that moving between scenes triggers the
introduction of a new track that comes in at the beginning of a bar and is matched with the
same tempo.

Another addition which the Oculus Quest version of Cyberdream provides is the

introduction of audio-visual sound toys (Weinel 2021a). As shown in Fig. 1, these allow the



user to project sounds and beams of light from their hands, where the look of the beams is

related to the sound and vice-versa. Three audio-visual sound toys are provided:

Zig-Zag Toy shoots jagged orange beams and emits pulsing sounds, which are
rhythmically synchronized with the soundtrack. This toy provides various pulse
sequences, which the user can switch between using the primary and secondary triggers
of the Oculus Touch controllers. Each time a pulse sound is emitted, the zig-zag
arrangement of points on the beam changes. Sounds are spatially located to the left or
right, depending on whether this toy is used with the left or right hand, and in situations
where it is used in both, a temporal offset between the left and right pulses produces a
satisfying thickening of the sound.

Circle Toy projects linear blue-green beams, which rotate in a circular pattern, and
sound asynchronous pulsing sounds, which are not synchronized with the background
music. The user can adjust the rate at which the pulses of Circle Toy sound, and the
speed and width of the circular rotations. For this toy, sounds emit from the end point
of the beam, and pointing the beam in different directions allows spatial movement of
these sounds in 3D audio.

Streamer Toy emits yellow arcs of lighting from the hands, which fall away before the
user and produce dissonant droning sounds. The movement of the arcs is related to
gestural movements of the controllers, which continue to affect the coordinates of the
beams as they fall away from the user. Sounds are spatialized from the tip of each

lighting beam.

For all three sound toys, using the thumbstick on the Oculus Touch controller allows various

filters and pitch-shifting effects to be applied in real time, where modifying the sound also

produces corresponding changes to the visual appearance of the beams, by applying oscillating

changes. The user can also switch between the various toys using the A and B buttons on the



controllers. As before, the sound design of these features is also accomplished in Wwise, using

various combinations of sound triggering and real-time parameter controls (RTPCs).

[INSERT FIG. 1]

Fig. 1. Jonathan Weinel’s Cyberdream (2019-2020) project, featuring a journey through
synesthetic environments, where the user can interactively paint with sound using audio-visual

sound toys.

Informal feedback on Cyberdream has provided some positive indication that the
approaches used work well for audiences. The project was shown at various events including:
Event Two, an exhibition of computer art held at the Royal College of Art (London, 15-17 July
2019); ACM Audio Mostly 2019 (University of Nottingham, 18-20 September 2019), where
the demo received an award; and SIGGRAPH Asia 2021 (Weinel, 2021). The piece exhibits
several novel features which contribute towards our understanding of possible compositional
methodologies in this area. First, it shows how a VR project can be organized to structurally
resemble the form of a DJ or VJ mix, by incorporating a structure where the user flies through
a series of 3D audio-visual scenes. Additionally, the design of the scenes themselves reflects
what | refer to as a “symbolic” approach to music visualization, whereby iconic or
representational visuals are designed in response to the visual language associated with the
genres of music in question, as identified through associated cultural artefacts such as rave
fliers, album artwork, or VVJ performances (Weinel 2020b). This approach differs from those
that base the design of the music visualization on analysis of audio signals, although such
approaches could also be incorporated when using this method. A symbolic approach such as

this makes sense for VR, because it allows for the construction of representational 3D spaces



that are specifically related to the music. Lastly, the Oculus Quest version of the project
incorporates interactivity via the inclusion of audio-visual sound toys, which allow the user to
creatively paint with sound in a manner that interlocks with the rhythmic soundtrack. In this
way, the macro structural form of the project resembles a DJ/VJ mix, while micro structural
elements can be composed using the toys, and both forms are designed to merge together in

terms of both sounds and visuals.

<1> Student Projects
As part of courses in sound design that | have taught at London South Bank University and the
University of Greenwich, | have supervised students working on a variety of projects using the
Unity game engine. Some of these projects have been remarkably innovative, and they are
interesting to consider for our discussion in this chapter. In this section | will therefore provide
an overview of the projects produced by the students, and reflect on some pedagogical issues
that arise on these courses. This will be informative for the purposes of this chapter, since the
application of video game engines for visualizing music is quite a recent development, and
bringing new minds to this area will support further innovation. Through appropriately
designed courses, it is possible to bring students studying courses such as sound design, which
are not primarily related to games development, into contact with game engine technologies.
They can be encouraged to explore their use for creative projects that are not necessarily ‘video
games’ in the usual sense. The examples in this section will indicate the type of work that sound
design students make in these contexts, and will be revealing for educators keen to support the
growth of work in this area.

At London South Bank University, from 2018-2020, Chris Holtum (2020) developed
two audio-visual performances using video game engines, as part of his undergraduate degree.

The first piece: The Hill that Bleeds (2019) was an interactive sound-art piece incorporating



spatial audio and surrealist landscapes, with sonic sculptures that users can discover and
explore. The second piece, Simulacra (2020), facilitates audio-visual performance, providing
a linear narrative in which the composer travels between audio-visual landmarks inspired by
surrealist art (Fig. 2). Each landmark relates to a musical track and incorporates ambient and
percussive layers of sonic material. The piece utilizes the game-audio middleware software
FMOD to develop the audio interactions, which can be triggered and manipulated in live
performances via a PlayStation 4 controller. Drawing on Holtum’s interests in electronica and
audio-visual performance, these pieces reflect interesting uses of Unity, FMOD, and game
controllers as a means to facilitate audio-visual composition. In particular, Simulacra also
points towards the use of a game engine as a vehicle for designing work that is performed by

the composer, rather than by multiple players/users.

[INSERT FIGURE 2]

Fig. 2. Chris Holtum’s audio-visual performance Simulacra (2020).

Together with the other works such as those discussed earlier in this chapter, Holtum’s
projects were among those used as examples for a third-year undergraduate module on sound
design for games at the University of Greenwich, which I taught from 2019-2021. In the first
semester, the students were first introduced to the Unity game engine. They learned how to
create a 3D project using terrain tools, import third-party assets such as models, animations,
and first-person perspective controllers, and implement sounds using spatial 3D audio. They
then took part in a series of lectures and workshops addressing various areas of theory and
practice in video game audio, leading to an analytical essay on video game audio, and a Wwise

portfolio demonstrating interactive video game audio designs. In the second semester, the focus



shifted back to Unity, as the students developed an independent sound design project using the
video game engine. The students were encouraged not only to think about the video game
engine as a tool for making games, but to also consider how it might be used in other contexts
for generating sonic art installations, music visualizations, or audio-visual performances. They
were also introduced to the tools and workflows required for producing VR and augmented
reality experiences with Unity and considerations for showcasing these works in exhibitions or
performances.

In 2019-2020, teaching was predominantly carried out face-to-face, but shifted towards
blended learning and online delivery towards the end of the course due to the Covid-19
pandemic. The student projects consisted of a mixture of game-like experiences and interactive
artworks. These projects included: a psychological horror game set in a woodland campsite
(Patricia Magyar); a science fiction horror experience set on a spaceship in outer space (Jack
Bell-Hyland); and a journey across a postapocalyptic landscape (Eduard Fadgyas). Two other
projects provided virtual music-festival experiences: one allowing the player to walk around
an open-air rock festival which used stem-recordings of a rock band to provide 3D
spatialization of the different instruments (Marek Fialka); and another provided multiple tents
at an electronic dance music festival, complete with lighting and revelers wandering the site at
dusk (Elliot Puffett). While the latter two pieces approximated the appearance of a real-world
festival, Ashley Maclaughlin took a more experimental approach, developing his interests in
psychedelic music by modeling a hallucinatory tropical island with giant mushrooms and
abandoned military vehicles. This piece incorporated sonic sculptures as points of interest,
which emitted sounds that were meticulously crafted using hardware synthesizers. Taking
inspiration from the field of visual music, Mateo Monje Shefford’s Harmony of the Spheres
provided cosmic worlds with orbiting planets and abstract soundscapes responding to the

movement of the player. Lastly, a visually striking VR piece by Daniela Zaharieva drew upon



vaporwave discourses, providing a surrealistic audio-visual journey through a Euphoric

Dystopia (Fig. 3).

[INSERT FIGURE 3]

Fig. 3. Daniela Zaharieva’s VR piece Euphoric Dystopia (2020).

In 2020-2021, the delivery of this course was predominantly online. However, this
modality did not prevent the students from producing some outstanding projects. Among these,
Holly Bessell’s Blue Moon utilized retro game aesthetics to provide a highly emotive, 2D side-
scrolling platform game, based around the narrative of an astronaut stranded on a mysterious
planet. Ethan Worts provided a virtual music festival on a desert landscape inspired by Burning
Man festival, complete with various art, sculptures, and live techno music, which he made by
recording original jam sessions on hardware synths. Drawing upon her interest in horror games
such as the Amnesia series (Frictional Games 2010-2020), Jodie Clarke-Mattis’s project
created an Astral Projection visualization of Rose Hall, a historic Jamaican Georgian plantation
house, providing a highly immersive, imaginative rendering of the haunted basement of this
building reflecting the history of slavery at this site (Fig. 4). Lastly, Tyler Mclntosh built upon
his earlier work developing an affective computing (Picard 1997) software application, which
uses machine learning to interpret emotion via input signals from a consumer-grade
electroencephalograph (EEG) headset (Mclntosh 2021). His game Lundheim adapted this
system for a video game context with Unity and Wwise, to provide an interactive audio-visual
narrative where the emotion of the user affects sounds, particle effects, and unlocks events (see

Fig. 5).



[INSERT FIGURE 4]

Fig. 4. Jodie Clarke-Mattis’s Astral Projection (2021), a haunted audio-visual interpretation of

Rose Hall, Jamaica.

[INSERT FIGURE 5]

Fig. 5. Tyler Mclntosh’s Lundheim (2021) project, which incorporates emotionally reactive

sounds and visuals.

Across these projects we can identify several distinct types of work. Some projects were
aligned with established video game genres, using these as a vehicle to develop the students’
sound design skills in the context of work with interactive game engines. Several projects
explored the notion of a virtual music festival or concert, which was rather timely in the context
of the pandemic with many events moving online. These projects tended to focus on
representing festivals as they might appear in the real-world, while other projects utilizing sonic
sculptures or other interactive audio-visual forms expanded on the opportunities video game
engines provide for creating unreal audio-visual spaces. Only Holtum’s work focused on the
use of a game engine for creating a live audio-visual performance, however this may have been
shaped partly by the pandemic, since opportunities to present projects at gigs were limited.

In terms of pedagogy, the range of approaches that the students explored were related
to the design of a fairly open-ended coursework brief, which gave the students scope to make
a wide range of possible projects using the game engine. Students were encouraged to explore
concepts that did not fit the usual mold of video games; to pursue ideas related to their

individual creative practice with sound; and to build on the concepts of spatial audio,



electroacoustic composition, and audio-visual composition, which they had explored earlier on
in their studies. This approach is potentially also more inclusive, as it allows students to engage
with highly individualized projects in areas of specific interest which they are likely to find
more motivating to work on, which are not necessarily determined by any cultural biases the
tutors may have. Of course, the students may still be influenced by the themes explored in the
lectures and encouraged in particular directions, but the choice of project theme comes first
and foremost from the student. This can also lead to innovative work as the students bring their
own diverse interests and expertise and apply these to generate interesting game engine
projects, which are not entirely ‘video games’ or ‘music visualizations’, but extend or expand
our idea of these forms in ways that resist classification.

Of course, this work also comes with significant challenges. Whilst the students were
given a lot of flexibility with regards to the form of their project, there was a risk that they
would need to work across too many areas to make a successful game project independently.
This can be a common issue on video games courses, not least because students are now very
used to seeing AAA (high profile, big budget) games on home video games consoles which are
made by large teams and cost millions of dollars to produce. Exposure to AAA games may
create expectations of detail and quality for some students that are difficult to produce
independently. In the context of a sound design module, where the students do not have a strong
background in other areas such as programming or 3D modelling, it was necessary to encourage
a balanced approach, where sound design was to be the main focus. The students were allowed
to utilize third-party 3D models and animations to assemble their projects, provided these were
appropriately credited in the accompanying documentation. Some students were steered away
from spending time working on overly ambitious features such as non-player characters with
Al behaviors, or complex shooting mechanics, which might have been too demanding for the

student and not left enough time to work on the sound design.



The intention was that this project would allow the students to develop competencies
in working with game engines, thereby preparing them for future collaborative work, where
aspects of programming, 3D modeling, and animation might be undertaken by other team
members. Most students had fairly limited experience with programming prior to the course,
so the coding aspects assumed no prior knowledge in C# or scripting, and the teaching focused
on introducing techniques that would allow the student to provide simple forms of interactivity
or to trigger sounds when entering particular areas of the virtual environment. Of course, in
cases where the student had a stronger background in programming or was able to invest more
time on improving their programming skills, more complex interactions were possible, and
they were better able to implement the game audio middleware tools. This highlights the
importance of teaching coding skills to sound design students earlier on, since these skills give
students much more flexibility in the work they can do and increases their employability in a
highly competitive field. Despite these challenges and the difficulties that all faced in the
context of the pandemic, the module seems to have been successful based on feedback from
the students, with many going on to postgraduate courses the following year or continuing to

utilize video game engines and middleware tools in their subsequent work®3,

<1> Conclusion: An Emerging Paradigm

From visual music paintings and analogue films to the latest VVJ performances, video games,
and VR experiences, through the course of this chapter we have seen how technologies have
facilitated the evolution of music visualizations. Increasingly, game engines are appropriate
tools for artists working in this field, since they provide flexible platforms that give convenient
access to the latest graphics and spatial audio, while also allowing works to be realized for
platforms such as VR. The spectrum of work in this area is broad, and we find many instances

that build upon developments from a multitude of fields, translating established aesthetic forms



related to music visualization into the domain of video games. Here, we have seen how this
can lead to many interesting projects such as interactive music visualizations, virtual music
festivals, historic audio-visualizations, and audio-visual performances. These projects are
frequently entwined with the design patterns and mechanics of traditional video games, as the
characteristics, interfaces, and controllers of the medium are absorbed and repurposed. It seems
this is rarely problematic for students working in this area, who are digital natives and have
used video game technologies throughout most of their lives. Through this collective work, we
can observe an emerging paradigm for music visualizations which not only harnesses the
capabilities of game engine technologies but also transforms the concept of visualizing music
into new gamified forms. This emergence is something that educators should cultivate and
support, by designing courses that arm students with the necessary skills to work with code and
video game engines in order for the students to realize their fantastic visions of interactive

sound and music.
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1 An on-rails shooter is a type of action video game where the player follows a pre-determined
movement path while shooting targets.

2 The phenomena of synesthesia (Cytowic 1989) describes a blurring of the sensory modalities,
in which sounds may have a color, or colors may have a taste (for example). By linking
graphics, sounds, and interactive features, Rez could be considered as exhibiting or representing
synesthetic qualities in the form of a video game. These properties might also be described as
‘psychedelic’, since psychedelic experiences precipitated by drugs such as LSD promote

experiences of synesthesia, eliciting forms such as ‘sound-to-image’ hallucinations, in which
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visual hallucinations manifest as associative impressions in response to sound (Bliss and Clark
1962).

% Virtual concerts and music festivals have been discussed in various press. For example,
Stubhub (2020) and Billboard (2020) provided summary lists of notable events; while Pollard
(2020) gave journalistic commentary on various visual festivals and raves.

% For the purposes of this chapter, the concepts of ‘visualizing music’ and ‘music
visualization’ are considered interchangeable.

® For more information see the liner notes of Highlights of Vortex: Electronic Experiments and
Music (Various Artists 1959).

6 Fulldome’ refers to a type of immersive hemispherical projection theatre, which is often used
in planetariums. See also Weinel (2018c, 131-133).

" Autodesk Studio, a 3D computer animation programme for PC, is credited as one of the
visual production tools on the sleeve of Future Shock (Various Artists, 1993). Autodesk
Studio is the forerunner of Autodesk 3ds Max, a popular 3D animation tool still that is still in
use today.

8 For a further discussion of audio-visual performance with video game engines, see also
Ciciliani, Luneburg, and Pirchner (2021).

® Earlier performances on a Mac laptop used the MixEmergency plugin, while at a later date
Serato Video was used on a Windows 10 laptop.

10 Originating in the 2010s, ‘vaporwave’ is an Internet-born music genre and visual art style
that mines the aesthetics of 1980s and 1990s corporate design, elevator music, and
advertisements (Tanner 2016).

1 1n particular, this scene provided a pastiche of the Fantazia New Year’s Eve 1991-1992 event

flier. For further examples of 1990s rave fliers, see also Savage (1996).



12 In this context, a horizontal interactive music system allows transitions to different sections
of music on a timeline, as opposed to a vertical system in which layers may be added or
subtracted.

13 Several of the students whose work is discussed in this section went on to postgraduate study,
where they have been able to build upon the experienced gained working on the projects

discussed in this section.



