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A Learning Tool for Visualizing Capacity of Solar Panels on the Roof of
Building Form Based on Planning Regulations

(OZhenjiang SHEN *! Zheyuang CHEN *#
Mitsuhiko KAWAKAMI*' Kenchi SUGIHARA *?
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An on-line e-learning tool using Unity has been developed for students to study planning regulations and solar
architecture. The expansion of possibilities of On-line Game Engine, the 3d visualization of building form
automatically generated according to planning regulations is taken into account. The planning regulation in Japan is
designed and implemented on each land parcel, which is based on the zone restrictions of land use system. The
usable space of a building can be generated according to the zone restrictions implemented in a parcel, which
include the planning controls of high altitude, oblique line and so on. Students can choose control items as their
preference in order to control the urban physical environment of the district. If there are no visualization tools to
represent the urban environment, the contents of the planning regulations are difficult for students to imagine.
Consequently, they have to image the building form that is very difficult without good reference context books. To
make those regulations understandable, a visualization tool is suggested to automatically generated image of the
building form according to the planning regulations. In our system proposal, we use an on-line game system, namely
Unity as the 3d visualization tool that integrated GUI handler script, logic script and object handler script on an
httpd server for net study. Meanwhile, a function of this tool is developed to study the capacity of solar energy in
generated building roof that integrated design guideline of solar architecture. Numbers and sizes of solar panel, orientation,
and power capacity in different month within one year are inputted to calculate the capacity of solar energy. While

building form is automatically generated based on planning regulations, the roof shape is important of using solar energy.

For investigating the effectiveness of this learning tool, a student experiment was implemented and questionnaire had
been conducted. In the course of urban planning in university, eight-five students were invited to use the tool and answer
the questionnaire during a period of one week. As results, the learning tool is available for students to study the planning
regulations while considering the capacity of solar energy. In this paper, we discuss how to generate the building form
and capacity of solar architecture according to the data set of all parameters in planning regulations and design
guideline of solar architecture. In the future, we would like to develop an integrated visualization tool for
representing a virtual smart city in order to simulate capacity of solar architecture in an entire city.
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