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The Low-Altitude Intelligent Network (LAIN) serves as a critical infrastructure for enabling space-air-ground
integrated networking and supporting ubiquitous connectivity in future 6G systems. With the rapid extension of
intelligent services from ground to low-altitude airspace, LAIN faces fundamental challenges, including
spectrum scarcity, highly dynamic wireless links, and complex airspace management. This work focuses on
cognitive intelligence and airspace safety for low-altitude networking. Specifically, a wireless environment
cognition framework is introduced, leveraging artificial intelligence and edge-assisted cooperative sensing to
achieve dynamic perception and adaptive optimization of spectrum usage, interference, and network
congestion. In addition, a multi-source information fusion-based airspace monitoring architecture is presented
to address airspace congestion and collision risks caused by the increasing number of low-altitude aerial
vehicles, by integrating multi-dimensional sensing technologies such as ADS-B and Remote ID. Furthermore,
collaborative optimization of heterogeneous resources, including spectrum, computing, energy, and network
topology, is investigated, along with key challenges and future research directions for low-altitude
transportation and emergency applications.




