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Abstract

Radio wave frequencies which Contain huge economic values are unproducible resources.
As the rapid development of land broadcasting-TV and the quick increment of the number of
radio transmitting stations, frequency resources become more and more insufficient. With the
use of Geographic Information System (GIS) and spatial analysis in frequency planning, some
effective technologies and methods are introduced into broadcasting-TV frequency planning
and managements, which can reduce much waste of frequency resources.

At present, the station plan software products for broadcasting-TV administrations are
mainly from overseas, which increase work efficiency in some extent, but they have some
limitations indeed. This paper relies on the professional software platform of broadcasting-TV
radio wave coverage network management system which is collaboratively developed by
Chinese Academy of Surveying and Mapping (CASM) and the Department of Science &
Technology, SARFT. The platform fully utilizes China’s population, terrain, administrative
division etc., establishes some broadcasting-TV station plan methods according to China’s
situation, and is being widely used in various levels of broadcasting-TV developments.

This paper focuses on the GIS spatial analysis methods which are closely related to
broadcasting-TV frequency planning. Based on the foundation of the existing system
platforms and electromagnetic wave transmission models, further researches have been done
in the application of frequency planning software for GIS. Finally, this paper gives a design
proposal of frequency planning application software to carry out the best coverage of
population and area of broadcasting-TV. The key points are as follows.

1. To analyze the population of the broadcasting-TV coverage area using Digital
Population Model (DPM), and calculate population coverage rate, so as to provide scientific
basis for the management decision analysis.

2. To analyze area topological relationships of identical and adjacent frequency in
different regional ranges and determines whether there exists radio interference of related
transmitters.

3. To analize terrain by means of Digital Elevation Model (DEM) and Digital Terrain Model
(DTM), and calculate terrain parameters of slope, visible regions and sections, so as to help
planners to acquaint spatial characteristics and surrounding terrain of transmitting stations.

4. To study ray (vector) analysis and pixel (grid) analysis which are applied in the
calculation of field strength of radio coverage, and compare their differences and
characteristics.

5. A new method based on Voronoi diagrams is proposed, which gives three different
spatial analysis methods: population-oriented method, area-oriented guidance method, and
population-area-oriented method, and an optimization of the layout of the stations can be

achieved finally.
- IIT -
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6. To analyze Broadcasting-TV frequency plan methods, including frequency points
assignment analysis and active/passive interference analysis.

7. To realize the integrated application of GIS spatial analysis and frequency plan services
of broadcasting-TV based on the professional software platform, and to introduce the main
functional framework, data organization and application examples in the software.

According to GIS spatial analysis methods, accuracy of frequency plan can be improved
to provide reliable technological safeguard in information management for broadcasting-TV
stations. Therefore, the study on broadcasting-TV frequency planning based on GIS spatial
analysis will be better realistic significance and developing prospect.

Key Word: Geographic Information System (GIS); Spatial Analysis; Broadcasting-TV;
Frequency Planning; Radio Coverage

Paper Types: Application Study
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