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The fishing industry is flourishing around Hakodate. We consider there are many situations in the fishing industry where information technology can be utilized. For example, quantifying
the intuition and experience of fishermen and automating the manual work. The project is divided into two teams. The Abalone team aimed to measure number of abalone and shell length
from images and videos. The Fish Finder team aimed to improve the efficiency of the fishery by predicting the size of yellowtail from the fish finder installed in the fixed net.
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The primary industry is declining overall. The aquaculture industry is drawing attention in the fishery
industry because its supply is likely to be stable. At the abalone land-based aquaculture facility in
Fukushima, fishermen estimate the average abalone shell length in the water tank from the weight of
the water tank and the number of abalone. It is not possible to know where and how large abalone is
in the water tank by estimating the shell length. Therefore, in order to know the stock of abalone of a
size that fishermen can ship, it is necessary to check each water tanks one by one. To solve this

problem, we considered ways to measure the number and shell length of abalone from water tank
images. As a first step in measuring shell length, we detected abalone in water tank images.
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At the abalone farm in Fukushima town, fishermen divide the abalone into shelves. Abalone is
divided according to the time of purchase of the fry and the length of the abalone shell. We
investigated the detection accuracy using shelves with the same purchase timing. This is because
it is easier to compare the results if the prerequisites are met. First, the water tank was
photographed from directly above. We created a data set using the image as one piece of data.
Next, we made a detector using this dataset and deep learning. Since one water tank is divided
into 15 pieces, we made 15 detectors. Finally, we detected abalone in each image.
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There were 73 abalone in the water tank used in the experiment. As a result of detecting each
section from this water tank, there were three abalone that could not be detected in the water
tank. Two of these abalone were not clearly outlined due to the shadows on the water tank. One
of these abalone appeared to have a black fence and abalone in the water tank connected by
dirt in the water tank. In order to confirm the influence of the shadow and sand of the water
tank on the detection, it is a future task to carry out the same experiment for other water tanks.
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Set net fishery is a major fishing method that accounts for 50% of the catch in Hakodate City. On
the other hand, it is not possible to select a fish species from the characteristics of set net fishing,
and it is difficult to predict the results of fishery in advance. Therefore, we wanted to predict the
results of the fishery in advance from the acoustic data obtained from the fish finder and use it to
improve the efficiency of fishing.
According to interviews with fishermen, it is useful to know in advance the size of yellowtail,
which is a major fish species in Hakodate. This makes it easier to predict yellowtail catch and
allows you to adjust the number of boxes and the amount of ice on your ship. From this, we
aimed to "predict the size of yellowtail".

[1] https://www.jstage.jst.go.jp/article/Ica/14/3/14 207/ pdf/-char/ja
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The acoustic data from the fishfinder installed in the set net has several characteristics, which are
the shape of the fish shadow due to the fish bladder and the periodicity due to the migration
speed. Using these features, we performed "prediction of the existence of yellowtail" and
"prediction of the size of yellowtail" based on it using a convolutional neural network.
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"Prediction of the existence of yellowtail" could be predicted with a correct answer rate of 83%,
and "Prediction of the size of yellowtail" could be predicted with a correct answer rate of 97%.
From these facts, it is possible to predict yellowtail with high accuracy, and it is possible to
reduce the cost by adjusting the number of boxes of the ship and the amount of ice.

In addition, in the activity, we asked fishermen to use it by actually displaying the prediction
results on the web.



