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9.14 DeWit’s Method

Suppose n sights have been taken from the same position

(GHA;,Dec;,H;)i=1,...,n

For each sight, calculate the intercept z; in minutes of arc, and the azimuth
o; based on the DR position (Latpr, Lonpr). Figure 9.14.1 shows the
intercept z; = x1 cos(a;) + 2 sin(«;), where 21 and x5 are the components
of the vector x representing the location of the true position P relative
to the DR position.
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Figure 9.14.1: The Intercept z;

Suppose an error v; has occurred in the sight. Then the resulting LOP
no longer passes through the true position P. Consider an arbitrary
estimated position P’, with displacement vector & = (#1,42) from the
DR (Figure 9.14.2). Define the residue d; by

0; = z; — &1 cos(a;) — Lo sin(ay)
Each residue represents the distance from P’ to the LOP. We seek to

choose P’ to minimise the sum of the squared residues

n

Z 6 = Z(zZ — %1 cos(ay) — &9 sin(ay))?
i=1

i=1
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Figure 9.14.2: The Residue J;

If the errors v; are supposed mutually uncorrelated, each with a standard
deviation o;, then we can seek the vector & = (£1,%2) which minimises
the weighted function

n
F(x) = Z(z, — %1 cos(ay) — &g sin(a;))?/o? (9.14.1)
i=1
Letting
a1l = Zcos2(a¢)/ai2
i=1

n

ajg = Z cos(ay) sin(ay) /o2
i=1
n
age = Z sin?(ay) /02
i=1
n
b = Z z; cos(ay) /o2
i=1

n
by = Z % sin(ozi)/ai2
i=1

it can be shown by partial differentiation with respect to £; and 22, that
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the function F'(X) in equation (9.14.1) is minimised when

a1181 + a12Z2 = by 9.14.2)
a1281 + a2 = b o

Equations (9.14.2) can be solved for £1,%2 to give

21 = (brae — baa12)/A
&9 = (b2a11 — bra12)/A

where

A = a11a92 — a%z
Then the estimated position P’ is

Lat = Latpr + 1
Lon = Lonpg + 22

The method also provides standard deviations pui, us for the estimated
error in %, Zo:

p1 = a/A
p2 =a1/A

9.15 Longitude from GHA and P (LHA)

We will use the sign convention for longitude: longitude West is negative
and longitude East is positive.

Given P from the navigational triangle (equation (9.4.1)), if the celestial
object was observed towards the West, then LH A = P. If the observation
was East, LHA = 360° — P.
Let

L=LHA-GHA

If L > 180°, then the longitude is L — 360°. If L < —180°, then the
longitude is L 4+ 360°. Otherwise the longitude is L.



