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transform formula used in T3D
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T3D ←→ XTM in slice* : 2

(X , Y , Z ) → (λ , φ, θ )

from the equality of (3, 3) elements of the above matrices

sinφ = cosX cosY

assuming |φ| ≤ 90 ° (cosφ ≥ 0)

if cosX cosY = ± 1 (sinX = 0 and sinY = 0)

φ = ± 90 ° (cosφ = 0)

from (1, 1) and (1, 2) elements

sin(λ ± θ ) = cosY cosZ

cos(λ ± θ ) = cosX sinZ

assumingθ ≡ 0

tanλ =
cosY cosZ

cosX sinZ
else (cosφ > 0)

from (3, 2) and (3, 1) elements

tanλ =
sinλ cosφ
cosλ cosφ

=
sin X cosY

− sinY
from (1, 3) and (2, 3) elements

tanθ =
cosφ sinθ
cosφ cosθ

=
− cosX sinY cosZ − sin X sinZ

− cosX sinY sinZ + sin X cosZ

(λ , φ, θ ) → (X , Y , Z )

from (3, 1) elements

sinY = − cosλ cosφ
assuming |Y | ≤ 90 ° (cosY ≥ 0)

if cosλ cosφ = ± 1 (sinλ = 0 and sinφ = 0)

Y = +− 90 ° (cosY = 0)

from (2, 3) and (2, 2) elements

sin(X ± Z ) = cosφ cosθ
cos(X ± Z ) = cosλ sinθ

assumingZ ≡ 0

tanX =
cosφ cosθ
cosλ sinθ

else (cosY > 0)

from (3, 2) and (3, 3) elements

tanX =
sin X cosY

cosX cosY
=

sinλ cosφ
sinφ

from (2, 1) and (1, 1) elements

tanZ =
cosY sinZ

cosY cosZ
=

cosλ sinφ cosθ − sinλ sinθ
cosλ sinφ sinθ + sinλ cosθ


