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Experiments

Overview
Single fin results:
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Real robot results:
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Fine tuning the motion with envelope function

Imitati ipeli
mitation Pipeline ol Y Y7
RSN
. 0.50 \" (‘L-,:{{-\% % 5 10 15 20 25 30
n AR 1.1 time [s)
B 025 ‘_ .}?ggé)} .‘I 2 " 7 [0.15 m/s] Total Mechanical Power
o ol )
< 0.00 e A2 P
) P, L . 'ﬁ'
= PO ok
£ -0.25 AR
s ESCTIGY Ly 3
; _ g ."f?;?;?;-?i:?}'
s\ - == Target Angular Velocity 0.50 P 7 [ 2 I ; & 4
4 - X ) AW W s i i) ¢
w . ——— Motor Angular Velocity -0.75 iy b S IS W A
I 1 -
=
o , / \ -1.00 .
- 3 ] \ -1.0 -0.5 0.0 0.5 1.0
-
s :.' ) Roll Rate (rad/s) ’ ’ o tlmlesls] 0 ’ -
E I II| LY
g 2 ff IIr H-.'.‘ -
E J l'II i F_:;}'/E)\R
-_— 'y - e
g, 1 I “. w:}! ‘;::.x [0.10 m/s] Velocity
= ] - < 0.3 .
I baseline imitation Imitation (opt)
u -
- - L] | Ll 1 I I I | I
Front imitated 00 05 10 15 20 25 30 35 40
stroke Time [s]

Pitch Rate (rad/s)

— Required Angular Velocity
w 47 i P —— 1.0
'E Roll Rate (rad/s)
Z3-
¥ Predicted Phases %
e e °
Contributions:
<. * Novel method to designh the swimming locomotion from wild animal
5 20 25 30 3 * Relative phase transition based imitation learning pipeline
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 Adaptation through the simulation and optimization
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