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Synopsis

Theory and Technologies of Geographic Information System (GIS)
Hideyuki KUBOTA

The Geographic Information System (GIS) comprehensively manages and processes data with location information (spatial data) based on
geographic locations, and displays them visually, enabling advanced analysis and quick decisions. As a familiar example, it is used for car
navigation systems and is also widely used by the national and local governments as a tool for information disclosure and provision. There are
many cases in which public data are available in a variety of formats using GIS overseas.

GIS, which was developed for the purpose of land resource management in Canada in the 1960s, has spread for practical purposes, and
has become widely used owing to downsizing and enhanced performance of computers. On the academic side, however, since research began
belatedly in the 1980s, there was once an argument over whether "GIS is a tool or a science."

Spatial analysis, the most important function of GIS, has many variations, but its operation is often based on the theory of computational
geometry.

GIS requires spatial data modeling of features of the real world. The information sources of the spatial data model are maps, aerial
photographs, satellite images, statistical tables, and other relevant data. These are layered to represent the geographical space as a layer group.

The ISO 19100 series was established to standardize the data model, and in Japan, this became the JIS X 7100 series, from which the
Geospatial Information Authority of Japan created the Japan Profile for Geographic Information Standards (JPGIS).

GIS is supported by data acquisition technology, data management and storage technology, data analysis and optimization technology, and
data visualization technology. The data acquisition technology includes photogrammetry, laser survey, and remote sensing. The mainstream of
data management and storage is to use the existing relational database (RDBMS) after expanding it to allow for handling of spatial data. The
key to data analysis is the index technology. Spatial data are indexed by dividing the spatial range. The scope of data visualization technology is

wide. This paper focuses and introduces Ajax, which has brought innovation to web presentation.
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