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Distance to a point by measuring two fixed angles [edit]

Triangulation may be used to find the position of the ship when the positions of A and B are known. An
observer at A measures the angle a, while the observer at B measures 8 .

The position of any vertex of a triangle can be calculated if the position of one side, and two angles, are
known. The following formulae are strictly correct only for a flat surface. If the curvature of the Earth must
be allowed for, then spherical trigonometry must be used.

Calculation [edit]

With / being the distance between A and B we have:

[7L+L
" tana | tanf

Using the trigonometric identities tan a = sin a / cos a and sin(a + B) = sin a cos B + cos a sin B, this is
equivalent to:

—d (cosa 4 cosﬂ)

sina  sinf

YGRS
sinasin 8

therefore:
A2 s.in asin B
sin(a + B)

From this, it is easy to determine the distance of the unknown point from either observation point, its north/south and east/west offsets from the observation
point, and finally its full coordinates.
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