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MBSE architecture of SINS/BDS Integrated navigation system for

civil aircraft and route operation simulation
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Abstract: Insufficient requirement traceability, performance validation, and inconsistent RNP information flow in

traditional document—based designs hinder the navigation accuracy of domestic civil aircraft during en-route opera-

tions. In contrast to existing research focusing on terminal area RNP 1, this paper introduces a model-driven archi-

tecture design method based on the MagicGrid methodology to develop a multi-level system architecture model that

spans requirements analysis, behavior modeling, structural design, and parametric simulation, thereby satisfying

the en-route RNP 2 operational requirements. Focusing on the SINS/BDS loosely coupled navigation system, a
co—simulation approach using the Systems Modeling Language (SysML) and MATLAB is proposed. This estab-

lishes an end-to—end MBSE implementation framework from requirements analysis to simulation validation, offer-

ing a reusable methodology and practical reference for designing complex civil aircraft navigation system architec-

tures. Simulation results demonstrate that the proposed method effectively enhances requirements traceability and

dynamic performance validation, ensuring that the integrated navigation system meets RNP 2 requirements during
en—route operations.
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