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Abstract : Aiming at a unified, accurate and efficient presentation of the complex air-ground environment for visual
aircraft navigation, a dynamic 3D GIS data model and related spatio-temporal data structures are proposed using
UML. Taking into account the multi-dimensional, dynamical characteristics and fuzzy boundary of environmental
elements, this model systematically depicts the geometric, temporal, scale and semantic features of the complex
air-ground environment and their relationships. Simulation experiments illustrate the usefulness and validity of the
proposed data model, this model facilitates comprehensive spatio-temporal data analysis for the optimal flight path
planning.
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Fig. 2 Research contents and relationship
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Fig. 3 Dynamic 3D GIS model of airport environment
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Fig.4 UML diagram of geometric airport environmental model
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Tab.2 Voxel information of dynamic 3D cloud

Object 1D 22469
State ID 3
Process ID 2
Current Time 18.00
Position (3898, 3940, 6712)
Height 6712
Temperature 3.183
Qcloudiness 0.771
Qliquidwater 259. 447
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Fig. 10 Navigation analysis
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