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Abstract

The paper presents the Italian Space Agency’s (ASI), as one the world’s major player, technological
vision for future Earth Observation (EO) missions, outlining priorities, strategies, roadmaps, and ongoing
projects. ASI, in its institutional role, promotes research, innovation, industrial competitiveness, and
international cooperation, while supporting economic growth and the evolution of space-based services.
The EO context is characterized by global challenges such as climate change, food security, public health,
resource management, biodiversity, and natural hazard mitigation. To address these needs, ASI supports
a broad portfolio of EO missions and appropriate technological roadmaps. The approach to technological
maturation combines mission-pull, technology-push, and space economy requirements. The strategy is
structured on three levels: low-TRL activities, medium/high-TRL programs, and orbital demonstrations
(IOV/IOD), supported by an integrated system of national, ESA, European funding and International
Collaborations. The ASI’s optical roadmap includes activities ranging from single-photon detectors to
advanced optics, from refocusing mechanisms to the creation of compact and deployable telescopes, and
the development of optical terminals for quantum telecommunications and laser amplifiers for space-
based LIDAR. On the SAR front, the 2025 roadmap aims to enhance digital and optical beamforming
capabilities, GaN/Si components, multi-pole architectures, energy efficiency, and onboard processing.
Other technological strands include next-generation centralized radar electronics (RCE) and Al-on-board
projects such as AISAR, focused on data compression, early warning, and real-time monitoring. Overall,
the ASI outlines a coherent strategy to ensure national technological autonomy, strengthen industrial
competitiveness, and develop the next generation of EO infrastructures serving science, security, and
sustainable development.
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