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[ 13.17 ] 𝑥 = −ℎ ⋅ (n T ⋅ s )−1rx
 T ⋅ s ⃗ ⃗ ⃗⃗

[ 13.18 ] ry
 T = [− cos 𝛽 sin 𝜓 cos 𝛽 cos 𝜓 sin 𝛽] ⃗

[ 13.21 ] 
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[ 13.22 ] 𝑦 = ℎ sin 𝜑 cos 𝛿 cos 𝜔 − cos 𝜑 sin 𝛿
cos 𝜑 cos 𝛿 cos 𝜔 + sin 𝜑 sin 𝛿

[ 13.23 ] 𝑥 = −ℎ cos 𝛿 sin 𝜔
cos(𝜑 − 𝛽) cos 𝛿 cos 𝜔 + sin(𝜑 − 𝛽) sin 𝛿

[ 13.24 ] 𝑦 = −ℎ cos 𝜑 cos 𝛿 cos 𝜔 + sin 𝜑 sin 𝛿
sin 𝜑 cos 𝛿 cos 𝜔 − cos 𝜑 sin 𝛿
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[ 13.26 ] 𝑦 = ℎ sin 𝜑 cos 𝛿 cos(𝜔 + 𝐸 ⋅ 15°
60 ) − cos 𝜑 sin 𝛿

cos 𝜑 cos 𝛿 cos(𝜔 + 𝐸 ⋅ 15°
60 ) + sin 𝜑 sin 𝛿

[ 13.27 ] 

ry
 Ts = [ − cos 𝛽 sin 𝜓 cos 𝛽 cos 𝜓 sin 𝛽] [

[

cos 𝛿 sin 𝜔
− sin 𝜑 cos 𝛿 cos 𝜔 + cos 𝜑 sin 𝛿
cos 𝜑 cos 𝛿 cos 𝜔 + sin 𝜑 sin 𝛿

]
]

= − cos 𝛽 sin 𝜓 cos 𝛿 sin 𝜔 + cos 𝛽 cos 𝜓 (sin 𝜑 cos 𝛿 cos 𝜔 − cos 𝜑 sin 𝛿)
+ sin 𝛽 (cos 𝜑 cos 𝛿 cos 𝜔 + sin 𝜑 sin 𝛿)

⃗ ⃗

RβRψRϕ = [
[

cos 𝜓 sin 𝜑 sin 𝜓 cos 𝜑 sin 𝜓
− cos 𝛽 sin 𝜓 cos 𝛽 sin 𝜑 cos 𝜓 − sin 𝛽 cos 𝜑 cos 𝛽 cos 𝜑 cos 𝜓 + sin 𝛽 sin 𝜑
sin 𝛽 sin 𝜓 − sin 𝛽 sin 𝜑 cos 𝜓 − cos 𝛽 cos 𝜑 − sin 𝛽 cos 𝜑 cos 𝜓 + cos 𝛽 sin 𝜑

]
]
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APPENDIX D
Page 461

Equation D.14 is correct if azimuth is measured from the North. If azimuth is 
measured from the South the following correction needs to be taken into account:

[ D.14 ] 

sin(90° − 𝛼s
⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞⏞=𝑧

)
sin 𝜔 = sin(90° − 𝛿)

sin(180° − 𝜃)
cos 𝛼s sin 𝜃 = cos 𝛿 sin 𝜔

sin 𝑧 sin 𝜃 = cos 𝛿 sin 𝜔




