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PROTEAS Group

PROtecting The Earth with Autonomous Systems

PR EAS A PhD student-led initiative that has grown to include engineers and researchers.

Mission

@ To encourage and promote more sustainable practices in
robotics and to provide innovative solutions to
environmental challenges through state of art technology

How?

Gather academics to address serious issues regarding
@ climate change

@ Collaboration between industries, academia and local
authority

@ Empower individuals through education and skill
development

JOIN US!




Pollination, climate change and human health
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The number of worldwide recorded bee species is sharply decreasing according to
GBIF dataset [ Zattara, E. E., & Aizen, M. A. (2021). ]
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Life-years lost per capita estimated to be attributable to insufficient pollination. Insufficient-pollination-
related health conditions include dietary and weight factors. Values represent median runs.
[Smith et al. (2022)]





http://www.youtube.com/watch?v=OXSScjTFLhM
http://www.youtube.com/watch?v=nzF7Exv_OyA
http://www.youtube.com/watch?v=ZhAiwLmIngI

Almond Pollination using Bio-Inspired Control of Micro-
Drone Swarms

(Seedcorn Fund by Cabot Institute)
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+ Sustainability & Computer Systems
Prof. Chris Preist
+ Ecology & Biology

Jane Memmott, Christoph Grueter,
Hannah Romanowski

+ Aerial Robotics & UAV Operations
Prof. Tom Richrdson, Dr. Alex McConville
+ Swarm Robotics

Prof. Sabine Hauert, Khulud Alharthi

+ Multi-Robot Systems

Henry Hickson, Avgi Stavrou

The Team

+ Multi-UAV Systems

Dr. Mickey Li, Georgios Tzoumas
+ Maritime Robotics

Dr. Elliott Scott

+ Computational Modelling
Daan Scheepen

+ Biology & Swarm Intelligence
Matimba Swana

+ Ethics & FoodBioSystems DTP

Kirsten Ayris

Collective Decision making
(Humans)

Decision needs to be made
collectively on:

Impact of UAV swarm
pollination on biodiversity
The life cycles of deployed
robots

The social implications of this
approach



Human Robot Interaction

Considerations
Safety & Hazards Security & Data Protection
+ Physical Interaction + Sensitive data collection
+ Surveillance + Real-time performance
+ Psychological impact monitoring

+ Transparency & Cybersecurity

Socioeconomic factors

+ Labor impact & Human
replacement
+ Access & Equity



Artificial pollinators to foster human
health AND solve declining bee

population

Dependence on technology Biodiversity

+ agriculture systems vulnerable
to technical failures and cyber-
attacks.

+ focus on cash crops could neglect wild
plants, decrease plant diversity and
harm wildlife food sources

+ environmental impact of
materials used in pollibots and
their lifecycle.

+ Animal consumption could disrupt
ecosystems

Long-term Ecological Consequences

+ Unintended consequences

+ Research needed such as carbon footprint
throughout their lifecycle

+ Combine with alternative pollination
methods ’



Recommendations

Balance Human-Centred and

Interspecies Design Thinking

+ Move from task focused to holistic
approach

+ Highlight the vulnerability of natural
pollinators through nonhuman-
centred design exploration.

+ Integrate environmental, agricultural,
and technological policies to
enhance biodiversity.

Develop Responsibility by
Design Practices

+ Implement "responsibility by design”
to embed ethical and sustainability

principles in robotic pollinator
development.

+ Promote sustainability, inclusivity, and
collaboration in design practices

+ Provide training on ecodesign,
accessibility, and multispecies rights
recognition




Concluding remarks

Interdisciplinary team discussions highlight
the necessity for further research on:

o Impact of UAV swarm pollination on
biodiversity.
o Life cycles of deployed robots,

o Social implications of this approach.

* This work can be extended to:
o Field trials
o Collaborate with social and environmental
scientists and impacted communities

* We are a dedicated to developing robotics
that have a positive impact on the environment
and society.




Thank you for listening!
JOIN US!

PROTEAS: www.proteasgroup.com
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