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Abstract

The lack of coordination among commercial spaceports presents significant risks to safety, efficiency,
and long-term sustainability, as satellite constellations, suborbital tourism, and interplanetary missions
drive unprecedented growth in orbital traffic. Building upon the ATAA SciTech Forum 2026 paper Inte-
grated Network for Commercial Spaceports: A Framework for Global Launch Accessibility and Multina-
tional Collaboration, this paper introduces an updated system architecture for the Integrated Network
for Commercial Spaceports (INCS): a globally interoperable, federated network designed to standard-
ize ground operations, optimize logistics, and enhance operational resilience through scalable, modular
engineering solutions. The framework integrates aerospace systems engineering principles with lessons
from civil aviation (ICAQO), maritime logistics (IMO), and digital supply chain management to define a
federated, multi-node infrastructure.

Key technical components include geospatially optimized site deployment, standardized payload inter-
faces (SPIN-1), Al-driven scheduling via the “SpaceSync” platform, and a dual-layer governance model
separating regulatory oversight (analogous to ICAO) from real-time coordination (analogous to Air Traffic
Service units). A phased implementation roadmap begins with a pilot integration of three international
nodes: Omega Spaceport (Kenya), Spaceport America (USA), and Arnhem Space Centre (Australia).
Technical feasibility is evaluated using performance benchmarks derived from operational data at exist-
ing facilities, including payload integration time, pad utilization rates, and cross-border customs clear-
ance latency. Environmental impact will be assessed via lifecycle analysis of green propellant adoption
and renewable energy integration at node sites. By applying Model-Based Systems Engineering (MBSE)
methodologies and CCSDS-compliant interface standards, this work provides a practical, deployable foun-
dation for next-generation space access infrastructure, positioning INCS as a critical enabler of sustainable,
equitable, and resilient global launch operations.



