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Vision-based information is considered to exceed 80% of all the information perceived by
humans through the five senses. The impact of architectural and urban spaces, which comprise the
local human infrastructure, on the visual environment is particularly significant and is considered to
play a decisive role in spatial perception and formation of impressions. It is, therefore, not hard to
imagine that gaining an understanding of the perceptual relationship of humans with architectural
and urban spaces will provide tips for architectural and urban planning. The visual environment of
humans is extremely complex. In this study, our focus is on the visible region, which is considered
to be one of concepts for understanding the visual environment with the aim of aiding architectural
and urban planning. The visible region is considered to be a group of points that are visible from a
particular location. Thus, it is the concept that geometrically determines “what range is visible” and
“how much is visible” and the like. The main object of our study, therefore, is to describe and
analyze geometrically and quantitatively spatial phenomena related to architecture and urban areas
by using concepts such as the visible region.

The first objective of this paper is to propose a number of new methods for quantifying the visible
region. In particular, the following three methods are proposed:

1) A progressive method of quantification by measurement of visible area;

2) A method to quantify three-dimensional visibility by using an omnidirectional panoramic image;
3) A method to quantify visibility based on solid angles according to a spherical surface
development diagram.

Furthermore, the second objective of this paper is to apply these measurement and analysis
methods to actual phenomena and verify their effectiveness. The following purposes for which each
method is suitable are established, and analyses are performed from the perspectives of each
method; thereafter, objective observations are made:

1) Gaining an understanding of the changes due to the visual broadening of the exterior space of a
university campus;

2) Evaluation of the level of natural surveillance at elementary schools;

3) Gaining an understanding of the three-dimensional visibility of the greenery on a university
campus;

4) Performing a comparative analysis of the three-dimensional visibility of greenery by tree



placement simulations.

The methods for the measurement of the visible region are improved through the activities
described above, and the measurement of visible region is considered as a method for obtaining an
objective understanding and making predictions and decisions regarding various phenomena related
to architectural and urban planning. Furthermore, another objective of this study is to provide
knowledge to assist the future planning of safe and comfortable architecture and exterior space

through analyses.



