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Figure 1: VVRMA’s virtual field trip environment examples: the middle ear, centerpiece building, and musical city.

ABSTRACT

VVRMA is an interactive, audiovisual, fully immersive VR
field trip to a virtual reimagining of CCRMA—Stanford
University’s Center for Computer Research in Music and
Acoustics. Envisioned as a “VR interactive museum for
computer music”, VVRMA is the name of the virtual center-
piece building, meticulously modeled after CCRMA’s phys-
ical architecture. Within VVRMA, visitors explore various
Zones of Interest (ZOIs), which are collections of immersive
experiences that thematically mirror various research labs
at CCRMA. As design case studies, this paper examines the
first two ZOIs: 1) “From Sound to Brain” (a boat ride into
the ear canal to learn about the science of hearing), and 2)
“The World of Artful Design” (a musical city for exploring
interactive audiovisual design and humanistic implications
of technology). VVRMA aims to create a playful, expres-
sive, and immersive learning space accessible to a general
audience, who are curious about music, technology, and the
medium of VR. This paper chronicles the design of VVRMA
through the lens of humanistic tool-building, emphasizing
programmable audio and VR’s immersive affordances.
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1. INTRODUCTION
VVRMA is a VR field trip to a computer music center,
modeled after CCRMA in both architecture and content.
It houses various Zones of Interest (ZOIs), which are col-
lections of interactive, immersive experiences that themat-
ically mirror CCRMA’s different research labs and facili-
ties: Neuromusic Lab, Music-Computing-Design lab, Phys-
ical Interaction Design lab, the Listening Room, the Stage,
and more. The ZOIs’ aim is not to replicate the facilities
themselves, but to transport visitors to fantastical environ-
ments inspired by their respective topics (Figure 1. Each
ZOI resides in its respective location within VVRMA’s vir-
tual model. For example, the Neuromusic Lab features a
giant floating brain that serves as the entrance to the ZOI
on the science of hearing.

We designed VVRMA within the framework of human-
istic tool-building [28], which is a design created from and
for humanistic values such as creative expression, aesthet-
ics, and social well-being. It is neither an act of engineering
nor art-making alone, but the two radically synthesized for
a total experience, cognizant of both functionality (“what
the design does for you”) and aesthetics (“what the design
does to you”).

VVRMA adopts an audio-driven approach, leveraging Chu-
nity [5] (ChucK in Unity game engine [3]) to prioritize pro-
grammable audio as a central modality of the overall ex-
perience. ChucK—a strongly-timed computer music pro-
gramming language—enables temporally deterministic con-
trol over dynamic sound synthesis [29], with which we can
precisely integrate real-time audiovisual interaction and im-
mersion. This approach fittingly aligns with VVRMA’s the-
matic essence on computer music as well.

We chose fully-immersive virtual reality (VR) for its unique
affordances as a medium. Characterized by the use of head
mounted display, VR provides a simulated environment that
surrounds users, fostering an unmediated perception and
interaction akin to the physical world. This engenders a
heightened sense of presence and immersion even for envi-
ronments that defy physical laws [15][7]. Leveraging these
distinctive affordances, VVRMA offers novel, fantastical VR
experiences, with all graphical elements rendered live in 3D
(i.e., with no physical imagery like 360° photos or videos).

As a roadmap for the rest of the paper, Section 2 provides
context to virtual field trips. Section 3 details the creation of
the centerpiece building and the introductory ZOI. Sections



4 and 5 delve into the humanistic audio-driven VR designs
of the first two ZOIs. Finally, Sections 6 describe future
works and Section 7 concludes.

2. RELATED WORKS
A virtual field trip (VFT) can be broadly defined as a jour-
ney taken to a simulated environment representing an actual
field site [30][20]. The term ‘virtual’ in VFT encompasses
various types of media such as text, audio, photographs,
and videos [26]. Recent designs emphasize the use of 360°
imagery to create web-based VFTs on both desktop [2][1]
and head-mounted displays [23][14][22]. However, surpris-
ingly few VFTs use fully-immersive 3D-modeled, real-time
rendered virtual environments [19][21]. Some studies sug-
gest that 3D-modeled environments may be insufficient for
VFTs requiring precise physical visibility, such as construc-
tion safety education [23], or they may demand substan-
tial design and programming skills [13]. Nevertheless, we
chose VVRMA to be a fully 3D-modeled environment be-
cause we aspire for visitors to be immersed and interact
with fantastical learning spaces like the lyrics to the opening
song of Magic School Bus (1994): ”Cruising on down Main
Street, you’re relaxed and feeling good. . .The next thing that
you know, you’re seeing. . . surfing on a soundwave, swing-
ing through the stars, taking a left at your intestine, take
your second right past Mars” [9].
VFTs are commonly acknowledged to afford reduction in

excursion costs [16], accessibility for individuals with mo-
bility challenges [4], socioeconomic equity [26], mitigations
of on-site risks [23], and a heightened sense of presence and
agency in learning [18]. However, while these affordances
form a significant aspect of VVRMA’s outcomes, its true
essence lies in the experience itself. Rather than merely
serving as an alternative to a physical field trip, VVRMA
aims to carve out a unique experiential identity. To ac-
complish this, we adopted an aesthetics-driven approach,
in which we “design not only from needs – but from the val-
ues behind them [28].” With the computer music modality
at its core, VVRMA integrates essential design principles
from interaction design [10], visual design [27], VR instru-
ment design [25], and VR design philosophy [6].

3. CENTERPIECE BUILDING

3.1 3D Modeling
VVRMA is the centerpiece building, rendered live in 3D
(Figure 2). We undertook a detailed creation of a 3D model
for several reasons: 1) to offer visitors a space to walk
around and interact with the building as a virtual site; 2)
to create a deliberate transition and contrast with the more
imaginative experiences found within the ZOIs; and 3) to
have flexible control over rendering and altering the building
(e.g., a room dynamically morphing into a caravel).
We initially explored AI 3D scanning tools for creating the

building model, only to find resulting vertices misaligned,
inaccurate, and overly complex for our needs. Consequently,
we opted for a more ”hands-on” approach, utilizing primi-
tive, yet highly controllable tools: our hands, measuring
tapes, and floor plans. Using the 3D modeling software
Blender [24], we crafted the walls, doors, windows, and
stairways spanning three floors of the structure. While the
sheer number of invested hours tempted us to resort to AI
assistance, persevering through manual modeling yielded a
virtual environment that is both precise and highly adapt-
able.

Figure 2: 3D models of the centerpiece building.

3.2 User Interface Panel
VVRMA visitors can open a user interface (UI) panel com-
prising four menu items: 1) a soundtrack playlist for po-
tential audiovisual interactions during the visit; 2) a micro-
phone setting with options for on/off toggle, volume adjust-
ment, and reverb control; 3) a quick travel menu, facilitat-
ing instant movement to different floors within VVRMA or
ZOIs; and 4) a locomotion setting, consisting of snap turn
toggle (to enable/disable continuous rotation in VR that
may induce motion sickness), snap turn angle adjustment,
and movement speed controls (Figure 3).

Figure 3: Common user interface of VVRMA: soundtrack
playlist, microphone, quick travel, and locomotion settings.

3.3 ZOI 0: The Arrival
Visitors begin their journey through ZOI 0 – The Arrival,
which serves as an immersive introduction to VVRMA. Its
audiovisual form echoes the laptop orchestra composition
called, Crystalis (2007) [11]. Within a white, snowy space,
visitors listen to gusts of computer-generated winds from
Crystalis, while reading a series of narrative text:
“Here you are. Welcome to VVRMA. . . a virtual field trip

to a computer music research center. . . where the improba-
ble is reality. VVRMA is based on Stanford University’s
CCRMA and was created in its VR Design Lab. Here you
will learn about–and experience–the science, technology, and




