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Appendix 3: Dominance - Additional Details

The primary sources of information regarding the dominance transformation appear to be
[50] and [52]; the treatment in these publications is however rather sparse. In support of the

discussions of dominance in sections 5.3.3 and 6.5.3 of this thesis, some further details are

presented in this appendix.

The transformed W signal
1 1
W, ==(I +I "W +—=1l - 17X A3.1
o=l e, (A3.)

Substituting in expressions for W, and X, in terms of the encoded amplitude and direction of

asource

W, =

N

(i +1 1)fa+f(l - 1°1) A cos(g, ) cosif ;)

&1~

(I +] 1)A+T( | - 1*)cos(a,) costf ) A
(A3.2)

%I

[( |+ '1)+(I - ‘1)cos(q1)cos(f l)]Al

2l costa,) costr) 10 costa,) costr )] A

%I

Therefore

- Sl %I

%Az [l (L+ cos(@,) cos(f ,)) + | (- cos(a,)cos(f ,))| A

~l1 -+ costa,) costf ) +1 1 cosia) costf )] A (A33)

A, =1 (1 costa,)costf ) +14(1- costa) costf )] A

Now
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Substituting in for W, and X,

_1 -1 1 ! 1
XZ'E(l . )Aicos(ql)cos(fl)+ﬁ(l Ny )—2A1
:%0 + | _l)COS(ql)COS(f 1)A1+%(| - l)Ai

=206 +1*Joostaycostr )+ -1 A

= 2|1 v+ costa,) cosif ) +1 (oo cost ) - 1]
Therefore
A, cos(q, ) cos(f ,) = %[| (1+ cos(a,) cos(t ,)) +1 “*(cos(a,) cosif ,) - ] A
Substituting in for A, we obtain

1+ costa) costf ) +1 1 costay) costf )] 4 costa; ) cost )

=~ @+ costa,) costf ) +1 *cos(a,) o) - 1] A
I L+ costay) costf ,)) +1 *(L- cosia,) cosif ,))]cos(a,) cos(f ,)
=[1 {2+ costa,) cos(f,)) +1 *(cos(a, ) costf,) - 1)}

Which may be rearranged to give
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_ | (1+cos(g,) cos(f ,)) + 1 “*(cos(a,) cos(f,) - 1)

20%X02) SO 2) = 14 cos(ay) costf ) +1 (1~ cosig,) costf 1)
_ I *(1+cos(g,) cos(f ,)) + cos(g,) cos(f ;) - 1
| 2(1+ cos(q,) cos(f ,)) +1- cos(d, ) cos(f ,)

(A3.8)
— I ? + I ? cos(ql)cos(f 1) + cos(ql)cos(f 1) -1
| *+1°cos(g,) cos(f ,) +1- cos(a, ) cos(f )
_12-1+(1 2 +1)cos(g, ) cos(f )
12 +1+(l % - 1)cos(q, ) cos(f ,)
Now Y is unchanged by the forward dominance transformation:
Y, =Y, (A3.9)
Therefore
A, sin(@,)cos(f ;) = A sin(@,) cos(f ;) (A3.10)
Substituting in for A, we obtain
%[I (1+ cos(a,) cos(f ) +1 "*(L- cos(a,)cos(f,))| A sin(a, ) cos( ,)
= A sin(q,)cos(f ,) (A3.10)
2l (- costa costr ) +1 (2 costa,)costf )]s, cost )
=sin(q,) cos(f,)
Rearranging gives
. B 2sin(g,) cos(f ;)
30050 ) = ooty costf ) +1 1(1- cosia) cosif )
2l sin(q,)cos(f ,) (A3.12)

" 1%(1+ cos(g, ) cosf ,)) +1- cos(dy) cos(f ;)
_ 2l sin(g,)cos(f ;)
(12 +2)+(1 % - 1)cos(a,) cos(f ,)
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Similarly, given that

by substitution and rearrangement we obtain

2| sin(f,)
+1)+(1 2 - 1)cos(g,) cos(f ,)

sin(f ;) = (B
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Appendix 4: Additional M aterial to Support Section 6.2

A4.1: Transformation Matrices
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A4.2: Integrals
p/2
f(") (‘)f (f)af
-pl/2
ejkrsin(f ) COS(f .) Zjo(kr)
el gn(f ") cos(f ) j2j,(kr)

e s’ Yeost ) | 2[iakr)- 21, ()]

ejkrsin(f ) COSS(f ') g[Jo(kr) + JZ(kr)]

el gn(f ) cos® (f ) ] g[jl(kr) + j3(kr)]

e sin’(oost ) | 2 RBiu(k)- 21(0)]

e#50) §n2 ) o () %5[7 jo(kr) - 5, (k) - 12, (k)]

glkrsn(t) sin“(f ")cos(f ') 3_25[7j0(kr) - 20j,(kr) +8j4(kr)]

Table A4.1: Integrals which Arisein the Derivation of the A-B Matrix
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