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To calculate the final term in this equation, we express Ti,i−1 and Ai as

Ti,i−1 =

[
Ri,i−1 p

0 1

]
and Ai =

[
ω
v

]
.

From the fact Ṫi,i−1T
−1
i,i−1 = −[Aiθ̇i], we have

Ṙi,i−1 = −[ωθ̇i]Ri,i−1, ṗ = −[ωθ̇i]p− vθ̇i.

Then

d

dt
([AdTi,i−1

])Vi−1

=
d

dt

[
Ri,i−1 0

[p]Ri,i−1 Ri,i−1

]
Vi−1

=

[
−[ωθ̇i]Ri,i−1 0

[−[ωθ̇i]p− vθ̇i]Ri,i−1 − [p][ωθ̇i]Ri,i−1 −[ωθ̇i]Ri,i−1

]
Vi−1

=

[
−[ωθ̇i] 0

−[vθ̇i] −[ωθ̇i]

]
︸ ︷︷ ︸

−[adAiθ̇i ]

[
Ri,i−1 0

[p]Ri,i−1 Ri,i−1

]
︸ ︷︷ ︸

[AdTi,i−1
]

Vi−1

= −[adAiθ̇i ]Vi
= [adVi ]Aiθ̇i,

where the transition from the second equality to the third follows from the
Jacobi identity a × (b × c) + b × (c × a) + c × (a × b) = 0 for all a, b, c ∈ R3,
and the transition from the fourth equality to the fifth follows from the identity
[adV1 ]V2 = −[adV2 ]V1. Substituting this result into Equation (8.46), we get ...


