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ABSTRACT

In the field of informatics research contributing to the development of new computational science,
multi-field fusion research has been active in solving the various problems of engineering and science
fields. In this doctoral thesis, ICT research supporting the industry by mathematical data science
methods was compiled. The objective of the research is to contribute to the smart fishery industry,
especially the salmon fisheries as a representative seafood of Japan.

The fish-catch prediction has been required for establishing the fishery management and sea-
resource allocation system for the next fishery generation industry. A detailed prediction using port-
based information as short-term data is helpful to realize an improved catch. By using long-term catch
data, practical fishery data support is established with the data processing corresponding to the
regional-based fish-catch allocation. Deep learning is a kind of machine learning method using input
and label data. The method effectively predicts the fish catch, and the forecast information is helpful
for fishing.

In this doctoral thesis, catches are predicted and analyzed by coordinating the processing of multi-
scale catch and weather data with different spatial and temporal densities. First, models are constructed
to predict short-term and long-term catches, respectively, and catches are predicted based on these
models. Specifically, in the short-term catch forecasting method, features are extracted from the catch
data based on a convolutional neural network, and the catch is forecasted based on LSTM. On the
other hand, for long-term catch forecasting, in order to utilize short-term water temperature and long-
term catch data under the sparse-temporal data, long-term catch forecasting is performed by a
forecasting model combining the time-series analysis method ARIMA and neural network. The long-
term and short-term forecast results are then used to analyze the relationship between the catch,
meteorological data, and topographical information such as sea zones. As described above, this
doctoral thesis introduces a deep learning-based method tailored to data characteristics to predict short-
term and long-term catches, thereby realizing multi-scale catch data prediction and analysis and

contributing to the fisheries industry in Hokkaido and other regions.



The proposal in this doctoral thesis is positioned as mathematical data science research that
contributes to real industrial fields by showing that it can effectively predict and analyze fish catches

by adapting to different data sizes, volumes, and other complexities.
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