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Abstract

Dewi Brunet’s project, "FluxFoliage — pollination in a robotic era" merges art, science, and
technology to raise awareness about pollinator decline, specifically within the context of the
EU’s Biodiversity Strategy for 2030 and the Pollinators Initiative. Created during the European
Commission's Joint Research Centre (JRC) Makers-in-Residence program, the project focus is
on biodiversity, using pollinators as a focal point to highlight ecological interdependence and
the critical role of pollinators in sustaining ecosystems. The project combines folding
techniques with low-tech electronic components and 3D printing to construct bio-inspired
folded robots,"Oribotics", creating interactive art that emphasises the delicate balance
between technology and nature.

Drawing on ecological philosophy, "FluxFoliage" seeks to evoke a deeper understanding of
biodiversity and our dependence on pollinators like bumblebees, especially for crops that rely
on buzz pollination (e.g., tomatoes). Through sensor-activated kinetic displays that mimic
pollination movements, the artwork invites viewers to consider the limits of technology in
agriculture and to question the sustainability of attempts to replace natural pollination.

The prototype uses everyday electronics, such as LEDs and fiber optics, along with carefully
crafted folding techniques to replicate the anatomy of pollinator-dependent flowers. The
piece becomes interactive as users engage with touch-sensitive sensors, causing the artwork
to vibrate and emit light, simulating pollination in action. By open-sourcing the
documentation, the artist aims to enable others to recreate the project, fostering wider
discourse on pollinator dependency, conservation, and the ecological crisis.
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1 Introduction

1.1 Context

The work was conducted at the European Commission’s Joint Research Centre (JRC), during a
makers-in-residence programme organised by the JRC Makerspace, in September 2024. The
prototype of the artwork was done using the equipment available at the JRC Makerspace, in
particular hand tools, soldering iron and 3D printer.

The fourth edition of the JRC Makers-in-Residence programme challenged makers around
Europe to design a tangible outcome (e.g., workshop, prototype, artwork, exhibition), original
and reusable to respond to the challenges in one of the following topics, in relation to relevant
policy issues: Arctic, Biodiversity, Bioeconomy. This proposal was focused on the biodiversity
topic, and in particular on pollinator issues.

Figure 1: Pollinators’ decline in numbers.
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Source: European Commission [1].

The EU biodiversity strategy for 2030 and the EU Pollinators Initiative set the commitment to
reverse the decline in wild pollinators by 2030. EU actions on pollinators (the EU Pollinators
Initiative [1]) aim to:

1. improve knowledge of pollinator decline, its causes and consequences

2. improve pollinator conservation and tackle the causes of pollinators their decline
3. mobilise society and promote strategic planning and cooperation at all levels

As the decline of pollinators is expected to strongly impact future generations, particular
attention should also be paid to youth engagement. In this regard, new technologies, such as
the Pollinator Park virtual reality experience, offer complementary channels for engaging
society at large. [2]



1.2 Proposal

FluxFoliage seeks to explore the convergence of art, science, and technology by creating
bioinspired artwork. Drawing inspiration from Ernst Haeckel's mysterious world [3] and Paul
Bury's kinetic art [4], Dewi aims to infuse biodiversity into his signature Oribotics (origami x
robotic) to craft new pieces that address pollinator issues. The primary goal is to deepen
sensitivity toward the coexistence of life and machines, highlighting the importance of
biodiversity. By combining folding techniques with both mechanical and digital fablab tools,
the project emphasises our relationship with non-human species. Inspired by ecological
philosopher Baptiste Morizot [5], Dewi views the ecological crisis as a crisis of sensitivity,
urging a renewed connection with ecosystems and their inhabitants. With a focus on
pollinators, the project seeks to merge art and technology to unveil the hidden complexities
of ecological systems and interplay between species.



2 Process

2.1 Research
This work started with an update on the state of the art regarding pollinators with:

e EU Pollinators Initiative [1]

e Engaging citizens and farmers in addressing the decline of wild pollinating insects [6]
e Engagement of youth in addressing the decline of wild pollinating insects [7]

e Pollinator Park virtual reality experience [8]

The discovery of the buzz pollination in the Pollinator Park virtual reality experience gave the
first inspiration for the work. The aim of the artwork, combining folding with electronics is to
guestion the limit of technology, especially in agriculture while raising awareness on the
diversity of pollinators and flowers.

Figure 2: Artist’s sketch on poridical flowers and buzz pollination.

A few important elements regarding
buzz pollination guided the work:

e About 9% of the flowers in the
world are primarily pollinated
by buzz pollination [9]. These
flowers have special anthers to
avoid excessive pollen losses
and  maximise pollination
success. These include the
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Source: Dewi Brunet.

2.2 Implementation

2.2.1 Folding

Different techniques of folding were used during the prototypes. First, with Kraft paper, the
origami technique of “box pleating” was used. Consisting of 90° grid division, this technique
offers quick prototyping and a good variety of volume. Secondly, the “structural crumpling”



technique was used. With a thin paper (here silk paper), the material is organised around a
few folds then crumpled to create a pattern. This technique offers large capacity of
contraction and a very organic aesthetic.

Attention was made on the anatomy of poricidal flowers and the bumblebee, with a drive for
bioinspiration rather than biomimicry. A zoom on the anthers of the flower, which are
specially designed for buzz pollination, was finally chosen [11] [12].

Figure 3: Crumpling, folding prototypes.

Source: Dewi Brunet.

Figure 4 : Solanacea and bumblebee inspired crumpling.

Source: Dewi Brunet.



2.2.2 Electronic

While going low-tech as possible, attention was made to the use of electronic components
commonly found around us, like in our smartphones. Fiber optic was used to concentrate light
at one point and make an analogy of the pollen that like information is shared and transported.
The first prototypes were tested on breadboards, with a multimeter, and later soldered on a
circuit board.

Figure 5: Breadboard test.

Source: Dewi Brunet.

Figure 6: Soldering step.

Source: Dewi Brunet.



Figure 7: Breadboard and final prototype.

Source: Dewi Brunet.

Figure 8: Electronic component used.

Electronic components used:

e LED5mm

e Touch sensor TTP223
e Vibrating motor

e Battery

e Transistor BC547

e Resistor 1K

o Wires

e Board

Source: Dewi Brunet.



2.2.3 3D print

3D printing was used to manufacture in plastic (PLA) both a support structure (white tube in
Figure 9) to hold the folding and the optic fiber, as well as the support base (green surface) to
hold the electronic circuit. The 3D design is intended to represent the ecosystem, necessary
component in the plant/pollinator relation.

Figure 9: 3D base.

Source: Dewi Brunet.

2.3 Documentation

The documentation of the artwork will be available, as open-source, on the artist’s Github:
https://github.com/dewibrunet
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3 Results
Two functional prototypes were made during the residency:

1. The flower: 3D printed base, electronic components, optic fiber and crumpled paper
(dimension: 10x4x4cm).
2. The bumblebee: simple flat paper origami (dimension: 3x3cm).

It is an interactive artwork aiming to induce reflections on pollinator issues. It can be activated
by touching the red sensor or by inserting a small insect over the sensor — anthers then start
vibrating at high speed producing kinetic light effect at the tip of them.

Activation by touching the sensor works only while the finger is on the sensor. Activation by
inserting the insect works only for a few seconds due to the mechanism of the sensor being
able to work only for a short period. These elements of technology that does not always work
as intended is precious to question the limit of technological based solutions to tackle
pollination issues.

Figure 10: Final work.

Source: Dewi Brunet.
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Figure 11: Prototype and final work.

Source: Dewi Brunet.
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4 Reflections

4.1 Main challenges

e Available time:

Two weeks for researching and making a working prototype on pollinator’s policy was too
short. The issues at stake on the topic of pollinators incorporate many disciplines and fields of
study, from agriculture, biology to robotics. It was necessary to understand the main
challenges faced in each of the fields and in particular, the contradiction that can rise between
disciplines. Adding to that, the comprehension of European policy on pollinators, past and
ongoing was another challenge for this two-week residency.

e Low-tech:

Going “low-tech” with electronics was not an easy task. Still, this journey offered a new
understanding in relation to technology. If technology can bring advanced solutions to
pollinators’ issues, it can also be part of the problem or raise new ones.

Using mainly components found in smartphones (e.g., LED, vibration motor, battery), this
project also intended to question our dependency of technology. The low-tech aspect is also
visible on the non-use of microcontrollers or coding; it only uses basic electronic circuit
components. This also make the project easier to understand, reproduce and modify.

e Scalability:

Another of the main challenges of this project was to create an artwork that could be easily
documented and reproduced in the purpose of integrating it in workshops or hands-on
discussions. In this sense, choices were made in the type of components use (preferring click-
and-place than soldering for example), folding approaches (simple origami), and analogies
(smartphone, bumblebee, tomato) to make it as accessible as possible.

4.2 What could be done next?

The next step of this project is to document it, in open-source, and to create a tutorial for
others to build it and use it to reflect on pollination issues.

This documentation would incorporate the context of the project, objectives, list of
components, folding steps, soldering steps, assembly, fails and conclusion. The aim is for
anyone to be able to reproduce the artwork independently and encourage further
dissemination and improvement of it. The idea is to give materiality to foster curiosity and
discussion relating pollinator issue.

A follow-up next step is to create a functioning kit that could be assembled easily and serve as
an introducer for debate relating robots, living beings and humans during forums, conferences
or workshop. This could start debate around questions like:

- Can we replace pollinators? And what about the flowers? What impact can it have?

- What are robots or smartphones made of? What impact have these on ecology?

- How is agriculture transformed with the implementation of technology? Is there a
limit to it?

13



5 Conclusions

FluxFoliage serves as both an artwork and a thought-provoking medium, inviting audiences to
engage deeply with the critical issue of pollinator decline. By blending organic forms with
accessible technology attention is set on the intricate relationships between species and the
irreplaceable role of natural pollinators in our ecosystems. This project not only demonstrates
the power of art to highlight environmental challenges but also underscores the need for
innovative, hands-on approaches to ecological education. Through open-source
documentation and the potential for broader public engagement, FluxFoliage aspires to
inspire discussions on sustainable coexistence with nature, motivating individuals to reflect
on the interdependencies that sustain biodiversity. Looking ahead, this artwork could evolve
into a modular kit or educational tool for workshops or forum to foster hands-on learning
about pollinators and biodiversity. The project has also the potential to be integrated in larger-
scale installations or interactive exhibits in the artist work. By expanding documentation and
open-sourcing the project the aim is to inspire other makers, educators, and artists to build
on the concept, sparking wider awareness and dialogue on ecological interdependence and
conservation efforts.
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