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Abstract

In specific business scenarios, the unification of spatiotemporal data has core strategic value. It is
the neural network of the joint action system, the key foundation for precise decision-making, and
the prerequisite for environmental situational awareness. Inconsistent spatiotemporal data may
lead to increased difficulty in data fusion, limited environmental situational awareness, reduced
decision-making efficiency, and difficulties in resource scheduling and collaborative cooperation.
This not only affects the accuracy and efficiency of operational tasks, but also may pose significant
risks to operational and national security. This study proposes a nested optimization method based
on the understanding of the technical principles of the tile pyramid model and the Gail Langran spa-
tiotemporal cube model in the industry. By using mathematical modeling and algorithm design, and
introducing GRU network to achieve spatiotemporal feature fusion, we explore the use of tile pyra-
mid model structure to compensate for the processing of data with different temporal and spatial
resolutions in spatiotemporal cube models, optimize the unified management and analysis of multi-
source heterogeneous spatiotemporal data, improve the reliability and efficiency of data fusion, and
provide new ideas for enhancing business efficiency.
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Figure 1. Schematic diagram of tile pyramid model
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Figure 2. Implementation logic of spatiotemporal data unification technology
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Figure 3. Spatiotemporal cube model in spatiotemporal data unification
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Figure 4. Logical strategy of nested spatiotemporal cube model in tile pyramid model
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