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Fig. 1. Mycortex installation visual presentation (Photo by author, 2024)

Figure 1b: Mycortex installation sensor processing detail (Photo by author, 2024)

Abstract—Mycortex is an interactive art installation that juxtaposes fungal electrical signals with human brainwaves in a dynamic space,
transforming them into non-narrative language and symbols. The project perceives language as a dynamic organism, reducing the life
phenomena of humans and fungi to electrical signals and converting the waveforms of these signals into non-narrative acoustic language
and organic symbol representations. It aims to construct a “third space” for interspecies language translation between humans and non-
humans from a non-anthropocentric perspective. Within this confined space, the electrical signals emitted by humans and mushrooms
intertwine and influence each other, generating a new dynamic symbolic system. The installation does not claim a literal interspecies

dialogue but instead evokes an open, non-anthropocentric field of resonance in which signals, rhythms, and symbols emerge in mutual
influence.

I.  CONCEPTUAL FRAMEWORK

Human activity and technological expansion have dissolved the boundary between humans and nature, forming an
interdependent ecological whole. Within this, non-human entities possess agency and complex perceptual and symbolic
systems [1]. Fungi, for example, create extensive underground mycorrhizal networks that transmit materials and signals
between plant roots [2], enabling interspecies communication and contributing to human—nature entanglements [3].

pro? Network+ Summer School, July 2026



These networks form a complex linguistic system between fungi, ecosystems, and humans — one that exceeds the limits of
single-species  symbols and  resists  anthropocentric  translation. This raises a central  question:
How can we build a communicative framework that transcends human - cantered language and acknowledges non-human
agency?

Mycortex addresses this question by merging theoretical reflection with installation art. The project constructs a “Third Space”
[4], beyond normative logic, where human and fungal signals—brainwaves and bioelectricity, are visualized and signified as
abstract, non-narrative symbols. Drawing on posthumanism theory and interactive media, Mycortex seeks to dissolve
conventional perceptual boundaries and create a shared symbolic space.

Rather than translating non-human signals into human meaning, the work foregrounds their alterity, using art’s speculative
potential to bridge perceptual and spiritual gaps. The goal is to generate pre-linguistic, a priori forms of interspecies
engagement, enabling humans to encounter fungi through new, non-anthropocentric dimensions.

A. Beyond Human Semiotics: Cross-Species Symbolic Systems

To understand how the signals between humans and fungi might constitute a form of “language,” we must return to a more
fundamental question: What is a symbol, and who is entitled to use it? Eduardo Kohn, drawing on posthumanism and semiotics,
proposed the idea of “anthropology beyond” [1], extending Peirce’s semiotic theory to non-human life form. He challenges
anthropocentrism by arguing that all living beings—not just humans—use symbols to engage with their environments. This
symbolic exchange is essential for species’ survival and evolution, offering a broader, non-human view of meaning and
language.

Kohn's cross-species semiotics primarily focuses on the symbolic interactions between animals and humans, while overlooking
the perceptual capabilities and symbol generation of plants [1]. However, plants can also respond to external stimuli through
electrical signals. For instance, research shows that when plant leaves are damaged, they quickly transmit electrical signals,
triggering defense mechanisms [7]. Different stimuli generate distinct signals, such as how the Venus flytrap uses action
potentials to determine when to close its trap [8].

Communication between plants occurs through underground mycorrhizal networks, which transmit complex information and
affect the growth and defense mechanisms of surrounding plants. Studies have found that voltage fluctuations within mycelial
networks regulate plant behavior, and around 90% of terrestrial plants rely on mycorrhizal systems for interspecies
communication [8][10].

B. Symbolic and Linguistic Systems

From an evolutionary perspective, the linguistic systems of mycorrhizae and humans share key parallels, both relying on
environmental perception to transmit signals that aid species survival [6]. Whether through plant networks or human neural
systems, biological behaviors are shaped by signals and symbols as adaptive responses to external conditions.

Linguistic signals influence cognition and behavior through dynamic interactions across cultural, biological, and cognitive
systems [6]. Their meanings are context-dependent, emerging through sender—receiver relationships [11]. Thus, language and
signals form dynamic ecological linkages between humans and fungi. However, fundamental perceptual and symbolic
differences prevent direct translation, creating an abstract gap where meanings remain elusive [12].

Art, as a spiritual and symbolic medium, can help bridge this gap. Drawing on Homi K. Bhabha's concept of the Third Space [4],
this project constructs an interstitial field where human and fungal symbolic systems converge. Mycortex translates bio-signals
into real-time audiovisual symbols, forming a nonlinear system that transcends rational and linguistic constraints to explore
new perceptual dimensions.

The project extends symbolic representation beyond human—animal models [1], incorporating plants—often overlooked, into
this communicative framework. Despite differing impacts on the environment, plants and humans share fundamental
electrochemical signalling mechanisms. Through mycorrhizal networks, plants reshape not only ecosystems but human
perception of them.

Since true interspecies communication cannot fully escape symbolic boundaries [6], Mycortex uses the Third Space to propose
a unified symbolic system. Through the abstract language of art, it facilitates a form of meaning translation between human
and fungal life, offering new insights into artistic practice and interspecies relations.
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II.  SySTEM DESIGN AND TECHNICAL IMPLEMENTATION

i nteracion Mycortex Instatation Signal Processing Pipaiire

i Daigpa

Fig. 2. Conceptual and System Architecture of Interspecies Signal Translation in Mycortex

To implement the system, physiological and electrophysiological data were simultaneously acquired from human and fungal
sources using a multi-sensor configuration. EEG signals were non-invasively recorded using Muse 2 headsets, offering high
temporal resolution and streamed via OSC to TouchDesigner for real-time processing [15][16]. Participants wore the device in
natural environments.

Simultaneously, portable EMG patches were attached to mushroom surfaces to capture fungal electrophysiological activity
with minimal interference. These signals were pre-processed for clarity [15]. A pH sensor was also integrated to detect subtle
chemical variations in the fungal microenvironment, reflecting metabolic and communicative dynamics [16]. pH data were
sampled using Arduino ADC and transmitted to TouchDesigner.

The combined EEG, EMG, and pH signals were processed in a real-time pipeline. EEG frequency bands, fungal EMG oscillations,
and pH fluctuations were mapped to sound synthesis and symbolic visual generation. These multimodal biosignals were
projected as evolving acoustic textures and non-narrative visual symbols onto a sheer curtain, creating an immersive space of
shared perception between humans and fungi.

EEG signals were captured via Mind Monitor and streamed through OSC at 256 Hz. Key frequency bands (Alpha, Beta, Theta,
Delta) were extracted and mapped to audio pitch and symbol frequency. Fungal EMG and pH signals were sampled at ~60 Hz
using Arduino. During ~5-minute sessions, all biosignals were normalized and fed into a real-time audiovisual system in
TouchDesigner, enabling a generative feedback loop between human brain activity and fungal metabolism.

Participants interacted via gentle touch or presence, influencing signal flow and dynamically shaping a shared symbolic
environment.

III. DOCUMENTATION

Visual documentation of the installation is available at VIMEO LINK.

IV. RESPONSIBLE INNOVATION

Mycortex is designed with careful attention to ethical and environmental considerations. The project uses living organisms
(fungi) as artistic and scientific collaborators, raising questions about the responsibilities we hold toward non-human life. The
installation avoids any harm to the mushrooms: EMG sensors are attached non-invasively and all sessions are time-limited to
minimize biological stress.

The work also contributes to broader ecological literacy by foregrounding the communicative complexity of fungi and plant
networks. Rather than exploiting non-human organisms for spectacle, Mycortex positions them as co-authors of a shared
symbolic system, fostering interspecies ethics and a critical posthumanist perspective in audiences.

In terms of environmental sustainability, the installation uses low-power Arduino microcontrollers and Muse 2 headsets
(rechargeable, portable), and does not require significant energy infrastructure. The use of a sheer curtain as the projection
surface reduces material consumption compared to traditional screens. We aim to reuse and recycle all electronic components
after the exhibition.
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https://vimeo.com/1022524735?share=copy

VI. ACKNOWLEDGEMENTS

The authors would like to thank Dr. Patrick Gunawan Hartono for his valuable guidance and supervision. Special thanks to Pan
Chen for technical suggestions and to Yagian Lai for helpful comments during the writing process.

[14]

[15]
[16]

. REFERENCES

Eduardo Kohn. 2013. How Forests Think: Toward an Anthropology Beyond the Human. University of California Press.

Suzanne Simard. 2022. Finding the Mother Tree: Discovering the Wisdom of the Forest. Vintage Books.

Suzanne W. Simard et al. 2012. Mycorrhizal networks: Mechanisms, ecology and modelling. Fungal Biology Reviews 26, 1, 39-60.

Monica Gagliano and Mavra Grimonprez. 2015. Breaking the silence—language and the making of meaning in plants. Ecopsychology 7, 3, 145-152.
Homi K. Bhabha. 1994. The Location of Culture. Routledge.

Andrew Adamatzky. 2022. Language of fungi derived from their electrical spiking activity. Royal Society Open Science 9, 4, 211926.

Anna Lowenhaupt Tsing. 2021. The Mushroom at the End of the World. Princeton University Press.

Michael Marder. 2017. To Hear Plants Speak. In The Language of Plants. University of Minnesota Press, 103-125.

Adamatzky, A. 2022. Language of fungi derived from their electrical spiking activity. Royal Society Open Science 9, 4.

Simard, S.W., Beiler, K.J., Bingham, M.A., Deslippe, J.R., Philip, L.J., and Teste, F.P. 2012. Mycorrhizal networks: Mechanisms, ecology and
modelling. Fungal Biology Reviews 26, 1, 39-60.

Witzany, G. 2012. Introduction: Keylevels of biocommunication in fungi. Biocommunication of Fungi, 1-18.

Michael Marder. 2017. To Hear Plants Speak. In The Language of Plants: Science, Philosophy, Literature, M. Gagliano, J. C. Ryan, and P. Vieira (Eds.).
University of Minnesota Press, 103—125. Retrieved from http://www.jstor.org/stable/10.5749/j.cttInxqpqk.8.

B.R. Payne, S. Ng, K. Shantz, and K.D. Federmeier. 2020. Event-related brain potentials in multilingual language processing: The N's and P's. In
Psychology of Learning and Motivation*, K.D. Federmeier and H.-W. Huang, Eds. Academic Press, Vol. 72, 75-118.
DOLI:https://doi.org/10.1016/bs.plm.2020.03.003.

Muradl111, S.A. and 1111 School of Computing Sciences & Computer Engineering. Unveiling thoughts: A review of advancements in EEG brain signal
decoding into text. https://arxiv.org/html/2405.00726v1.

Cusuman, S. and says: Biodata sonification. Electricity for Progress. https://electricityforprogress.com/biodata-sonification/.

L. Boddy. 1999. Saprotrophic fungi foraging in heterogeneous environments: behavior, mechanisms and consequences. Mycological Research 103, 6
(1999), 641-650. DOI:https://doi.org/10.1017/S095

pro? Network+ Summer School, July 2026 4



	I. Conceptual Framework
	A. Beyond Human Semiotics: Cross-Species Symbolic Systems
	B. Symbolic and Linguistic Systems

	II. System Design and Technical Implementation
	III. Documentation
	IV. Responsible Innovation
	V. Author Bio
	VI. Acknowledgements
	VII. References

