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The Shortest Distance of Two Piecewise Rhumb Lines on Spheroid
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Abstract

Piecewise rhumb lines sailing is one of the most widely used shipping method which
is easy to operation and able to effectively shorten sailing distance. In the past
research papers in determining waypoints to shorten the distance were normally
based on the fact that the earth is sphere. However, the earth is actually oblate
spheroid. Pursuing more precisely, this paper establishes the equations on the
oblate spheroid based on WGS84(World Geodetic System 1984). The algorithm can
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determine waypoints to minimize the overall distance of the piecewise rhumb line.
We also perform numerical test on the two piecewise rhumb lines of one waypoint,
the calculation result fits the fact more closely, and the error is negligible for
navigation. The proposed algorithms can be easily implemented by much software
language. The gist of this paper is to facilitate navigators and designers of
GIS(Graphical Information System) or ECDIS(Electronic Chart Display and
Information System) to design the navigational software more accurately, efficiently,

and easily.
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