Challenges and Advances in Space Domain Awareness and Space Traffic Management

The lecture presents a brief overview of status, existing challenges, and research and development
directions relevant to Space Domain Awareness (SDA) and Space Traffic Management (STM).

First, the introduction provides a picture of the current space environment, characterized by the
exponential growth of resident space objects (RSOs) mainly fueled by large constellations, small
satellite proliferation, and increasing debris. Then, general definitions relevant to SDA and STM are
introduced, and main functions and services, such as fragmentation and conjunction analysis, are
described in terms of information sources and processing pipelines.

The second part of the lecture focuses on existing challenges and technological development paths,
emphasizing the increasing role of autonomy and integrated ground/space-based sensing, and the link
with debris removal activities. Some examples of recent research advances are discussed in details,
including approaches for cooperative Space Situational Awareness and exploitation of machine
learning-based techniques.
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