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Location Problems of Base Stations in a Mobile Communication System and
Computational Geometry

Hiroshi TAMURA¥*, Masakazu SENGOKU**, Shoji SHINODA***

The demand for mobile communication services is rapidly increasing, because the mobile
communication serviceis synonymy of an ideal communication style realizing communication inanytime,
anywhere and with anyone. There exist various problems to which computational geometry and graph &
network theory is applicable in mobile communication services. For example, it is well-known that
Coloring algorithms of graphs are applicable in channel assignment algorithms in cellular systems. In
this paper, we solve location problems of base stations in a mobile communication system like PHS
(Personal Handy-phone System) using results of computational geometry.
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Fig.2(d)

Fig.2 Explanation for Case B.
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Fig.3(a) The Voronoi diagram .
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Fig.3(b) The Voronoi diagram of order 2.
4.85bYIC

AT BENESEEL X7 LLEIZEMBEE ORMBEEH ERAFPICS
TAMEE L TEDR, BEERLL. AXTR, FECEMEINIEFIVET



A # - VEIEM - FHER

HoTchy, REICE, BEUND- LY, REEANEMBICL > TELSHAEN
H5. LYBRRIGEDWICETIMEDBETH S5, Lo, ANTHITILISMED
Z(DHRRMAZEPT S 7EmOFH LOICRAINS S LB bbb, BEBRKEEICE
HAAREDAHLGELT, HERFAZEPISTEBOFAREN, Cho OREICKHEE
MICIRYBE LT, HGRRVBHTES.

BEXW

1) Sengoku M., Tamura H., Shinoda S. and Abe T. : “Development in Graph- and/or Network
-Theoretic Research of Cellular Mobile Communication Channel Assignment Problems,”
IEICE Trans. Fundamentals, Vol.E77-A, No.7 pp.1117-1124, July 1994.

2) Sengoku M. et al. (eds.) : "Special Section on Networks and Mobile Communications,"”
IEICE Trans. Fundamentals., E75-A, 12, pp.1611-1726 (Dec.1992).

3) Preparata F.P. and Shamos M.1.: “Computational Geometry -An Introduction,” Springer-
Verlag, 1988.

4) Ogawa K., Kohiyama K. and Kobayashi T.: “Towards the Personal Communication Era -
AProposalof Radio Access Concept from Japan,” International Journal of Wireless Information
Networks, Vol.1, No.1, 1994.

5) Kobayashi T.: “Development of Personal Handy-phone System,” 1TS’94, p.64, 1994.

6) AFFE HH#, WARIEM, WAKE:" vIL5-BIERERLCEISZRO/ 4
MzEzRW-EVEBREICET 5 -5, " EFRBREFFIEITRE, CAS93-62,

1993.
7) Kirkpatrick D. :”Optimal Search in the Planar Subdivision,” SIAM J. on Computing,

Vol..12, No.1, pp.28-35, 1983.



