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01 0 cos(—0(t)) 0 sin(—6(¢))
Ryt)=11 0 0 |- 0 1 0

0 0 -1 —sin(=0(¢)) 0 cos(—0(t))

, Ho 0(t) = —F + 95t R, RAMEN T 555 1 H

R, 1 T D EREEE R 26y PID 2550, A7
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RIRIEEME R 90 , EBR 7" 24 100 .
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ZIER TR SE(3) ML DA Bl &8 RS, [F]
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APPENDIX

kY V] oaget a3
The proposed velocity field (@) reads
Vi (t.9) = GeaVi ()ged + Ces (g, 9a)
_ |RTR4R{R R"R4Rj(p—pa) + R"pa
0 0
RIR—R"Rqs R"(p—pa)
=< 0 0 :

The time derivatives of each term can be straightforwardly
obtained as follows:

d -
a(RTRdeTR) =

—"RTR4RYR+RTR4RY R+ R” RyRaR+ R R4RY R’
d, p= - .
a(RTRdeT(p —pa) + R pa) =
*@bRTEdeT(P*Pd)JFRTédeT(P*Pd)+RT§dédT(p*ﬁd)
+RTR4RY (R™v — pa) — 0" R"pa+ R"pa

di(Rd R—R"Ry) = RYR+ RYR® + @"R"Ry — R™Ry
d ~ — .
(R"(p—pa)) = —&"R"(p — pa) + v — R"pa

Note that V* = [(v*)7, (w*)T]" is obtained from V® =
Jo(q)¢ and that R = RA® and p = RTv are utilized. Also
note that time derivatives of R4 and pg can be obtained from
the trajectory signals.

dt
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