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Abstract

In order to prevent the aqueous film forming fire extinguishing agent (AFFF) from falling into low
storage temperatures, it is necessary to predict the minimum temperature that they can reach in
the next day. By assuming that the lowest storage temperature for the next day is the same as that
of the current day, two tank temperature sensors and local weather forecast data are input, and a
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highly simplified three-layer BP neural network is introduced to process the data to predict the
lowest tank temperature for the next day. Experiments have shown that the introduction of neural
networks significantly improves prediction accuracy based on classical second-order regression
algorithms; Using Python 3 code to implement the model, single-threaded running on multiple
autonomous and controllable CPU platforms can obtain prediction results within 10 minutes, in-
dicating its high portability and execution efficiency.
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Figure 1. A demonstration of the experiment setup
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Figure 2. Learning process of model
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Figure 3. Influence of training model size on loss function L, (the number at the top of the column is the time required for
the cloud server to complete a learning process)
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Table 1. Training time of the model on multiple CPUs
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