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Abstract

Future commercial launch systems are expected to support high-frequency launch operations exceeding
100 launches per year per site, requiring new approaches to spaceport safety management and operational
coordination.

This paper proposes a smart spaceport safety architecture integrating autonomous monitoring sys-
tems, distributed sensor networks, and Al-driven operational risk assessment tools. The proposed system
incorporates LiDAR-based launch corridor monitoring, high-resolution atmospheric sensing networks, and
automated flight safety tracking systems capable of detecting trajectory deviations within milliseconds.
Real-time operational safety analysis is performed using integrated digital twin spaceport models, allowing
predictive evaluation of blast zones, debris dispersion trajectories, and environmental impact scenarios
during launch and landing operations. Simulated operational scenarios demonstrate that Al-driven safety
management systems can reduce launch risk evaluation times by up to 70Such infrastructure will be es-
sential for future global spaceports supporting reusable launch vehicles, suborbital passenger flights, and
commercial orbital transportation systems.



