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Computation of geodesics and rhumb lines on spheroid’

Naohiko NAGASAKA*

Abstract
In Japan, domestic laws for surveying and hydrographic services define the shape of the Earth as an oblate sphe-

roid (ellipsoid) . Therefore, in order to determine precise positions and distances in accordance with those laws, the

geometry on spheroid is required. The geometry is also essential to precise maritime delimitation such as comput-

ing equidistant lines between Japan and adjacent countries as the limit of exclusive economic zone of Japan. This

report introduces some basic concepts of geometry on the spheroid, especially, geodesics and rhumb lines. It also

describes afull detail of a method to compute geodesics proposed by T. Vincenty in 1975.
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Fig.1 Cross section of the spheroidal earth.
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Fig.3 The spheroidal earth and its infinitesimal trian-
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Fig.5 Detail of a transferred geodesic on the auxiliary
sphere ; P 1 . starting point, P 2 . end point.
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<3g> <1+__3u L ou® _175u® | 441u )

b 4 64 256 16384 65536

_ ~u®  15u* 35ub | 735u?
S‘“2d< 8 )(1 4 128 512 +16384+"'>
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K lZoWwT

- cos’o
al 1—e?sin? ¢

8L (1—63)2 cos’ ¢ (d_L)Z
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e E, kit
Ry
7 r} —K*?
¥72, Fig.3BX (3) L&,

L=K

tan a = & cosfdL _ acosé/(1—e’sin’*¢)'"*dL
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NS5 TF L Tsinae DKL, K O,
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tan 1 = (1 —f) tan ¢

= Arc tan (tan 61/ cos a1)
61 = Arc tan((1—f)tan ¢1)
sin @0 = cos 6 sin a1
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_'1024
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72720, BH) o™X, ML s/bA LT, DL
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tan d: = (1 —f) tan ¢2
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20 =1 5.

7272l A0%, FEREE—uapNE LT, TR
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B=-1C [256+u*{—128+u? (74— 47u”)}] @
1024
Ado=B sind[cos 20m —F%[cosd(—l—k2cos2 20m)
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