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FROM PLAYERS TO PROTECTORS: GAMIFICATION FOR PUBLIC SPACE SAFETY AWARENESS

Abstract

Earth’s critical infrastructure, both in orbit and on the ground, faces growing threats from natural
and human-made hazards. Coronal mass ejections can disrupt communications and power grids, asteroid
impacts pose a risk to life and assets on ground, and space debris threatens operational satellites. Yet,
public awareness of space safety remains limited, and traditional outreach methods often struggle to en-
gage a broad audience. To make this topic more engaging and accessible, the European Space Agency
(ESA), in collaboration with the Technical University of Darmstadt (TUDa) and the Darmstadt Univer-
sity of Applied Sciences (h da), is developing a mobile game that transforms space safety education into
an interactive experience.

The mobile game targets a younger audience by giving them the opportunity to devise strategies and
take decisions to address real-world inspired space safety challenges. Over the course of the game, players
navigate the three key domains of space safety: mitigating space debris threats to satellites, preparing for
and responding to solar storms, and defending Earth against potential asteroid impacts. The gameplay is
based on scientific models and real ESA initiatives, ensuring both educational value and entertainment.
By making strategic decisions, users will gain a deeper understanding of space hazards and ESA’s role in
tackling them.

This initiative showcases a novel outreach approach that leverages mobile gaming technology to engage
a broader audience outside traditional educational settings. The game’s accessibility, intuitive design, and
gamification techniques create a compelling and memorable learning experience.

Our presentation will outline the design and development process, detailing how scientific accuracy is
balanced with engaging gameplay. The presented work will moreover discuss how the game mechanics
subtly reinforce learning objectives and inspire users to explore ESA’s work further. Additionally, we
will highlight expected outcomes, including increased awareness of space safety issues, user engagement
metrics, and lessons learned from the development process.

By fostering interactive learning through digital media, Space Safety Command contributes to public
outreach and advocacy for space safety funding. This talk will provide valuable insights for space agencies,
educators, and outreach specialists seeking to use gamification as a tool for science communication.
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