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Increasing urbanization has reduced opportunities for children to explore outdoor natural environments. In particular, due

to the declining birthrate and the increasing number of nuclear families, Japanese children are losing the opportunity to
learn about the diverse social structure through hands-on experience. Japan's Ministry of Education, Culture, Sports,
Science and Technology reports that although a causal relationship has not been proven, the number of elementary|
school students with developmental disorders and accompanying social disabilities is increasing. There is Furthermore, a
study by the Organization for Economic Co-operation and Development (OECD) found that junior high school children in
Japan are more likely to be exposed to social media than children in other countries, despite the fact that many families do|
not allow smartphones to be used at an early age. doing. On the other hand, there is a tendency for children to avoid
high-risk outdoor play and spend more time indoors under the supervision of adults because their parents are enthusiastic|
about education. However, outside the home, which is diverse and full of unknowns and potential threats, we believe that
it is the best educational environment where children can grow while finding their own problems and learning to cooperate|

with their peers to overcome difficulties. A lot is the consensus shared by educators at large.

ITherefore, in order to provide opportunities for children to voluntarily experience nature through play, interact socially with
friends and others, and share challenges, we will hold play park events that encourage outdoor play. Tried. A play park is
an urban park where children can experience various outdoor activities such as climbing trees, making playground
equipment using natural materials, making fires and managing fires, as a special setting only for events. provide a
mechanism. From 2018 to 2019, a collaborative project to create a play park in Ube City, Yamaguchi Prefecture, aimed to|
lexplore ways for citizens to proactively create places for children to experience nature. (ii) using natural resources such as|
air, soil, water and trees to create an environment full of creative opportunities and beautifying the environment with waste|
cardboard; We set two goals: From summer to autumn, we set up waterslides with different designs that make use of local
resources in four city parks. did it. This playground equipment was created through the collaboration of the university and
citizens of each region, and is an inclusive space where all children can interact openly. . After holding three times in 2019,
the fourth time in 2021 will be held after a period when social communication between children was greatly hindered due
to the spread of the new coronavirus infection. In order to compare the usage of these four waterslides, behavior based on
video analysis that semi-automatically and semi-visually tracked the center of gravity every second for the minute during
which the most children exercised actively in each event. Quantitative analysis showed that children's movement speed
was significantly higher in 2021, allowing us to make a quantitative assessment of how children interacted with the
waterslide and each other. Factors such as the release from the new coronavirus infection problem, different designs of
the four water slides, different environmental backgrounds such as parks and schools, and generations were considered

as the causes.
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Regarding the quantitative analysis of the behavior of multiple children, which was found to be significant from the
research findings related to children, society, and playground environments that constitute the first half of the above, deep|
learning computational techniques aimed at automatic refinement in video analysis, which is gaining popularity in recent
years. We report our exploration into application development based on it later in this paper. The YOLO (You Only Look
Once) object recognition algorithm that utilizes a convolutional neural network (CNN) can detect people and determine the
outer frame with maximum vertical and horizontal width and its center coordinates. Deep learning requires a GPU to
support large-scale computation of images, but it tends to be expensive and difficult to obtain. Utilizing Colaboratory, a|
computational medium in the cloud that Google has allowed to use for free, we have constructed a quantitative|
identification method for children's movement, targeting the recorded video of the play park introduced in the first half, and
identified it. performance was evaluated. In the initial learning state before applying deep learning, we assumed social
formation between children through play in the same way as water slides, and analyzed the effect of yagura, which was
previously recognized. It was found that the overlap between the structure and the child greatly reduced the automatic
identification rate. Therefore, we trained images of children playing with yagura using deep learning techniques, and tried
to identify new images of children playing with yagura. was made. However, due to the large amount of calculation, it was
found that in addition to the long calculation, the operation often stopped due to lack of PC capacity, and it was found that

dealing with the enormous load of repeating calculation from the beginning was a future issue. did.

Based on our previous research, the contribution of behavioral signals is extremely high in the quantitative analysis of the
complex brain development that controls mind-body functions. The development of quantitative evaluation technology for|
children's learning that encourages each other's growth by playing outdoors in a natural and social environment during the
developmental period, and the development of accompanying environmental technology for supporting children's learning
accelerates indoor learning in an environment facilitated by digital technology. It may be possible to sound an alarm bell at

the risk of failure and lead to improvement.
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