












computer
control

linear
bearing

motors

coaxial shafts

peduncle

rail

ψ

φ

x

tailfin



bearings

timing
beltsshafts

co-axial

external
to

control

support
keel

computer

(tailfin)

first link
(peduncle)

second link

linear

rail

motors

tank



0 2 4 6
0

0.2

0.4

0.6

0.8

1

Zero relative phase gait, four second period

Time (seconds)

Fo
rw

ar
d 

di
st

an
ce

 tr
av

el
ed

 (m
et

er
s)



0 2 4 6
0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

Zero relative phase gait, four second period

Time (seconds)

Fo
rw

ar
d 

ve
lo

ci
ty

 (m
et

er
s/

se
co

nd
)









0 1 2 3 4 5 6 7 8 9 10
−1.4

−1.2

−1

−0.8

−0.6

−0.4

−0.2

0

Time (seconds)

Lo
ng

itu
di

na
l v

el
oc

ity
 (m

et
er

s/
se

co
nd

)

A=0.7, B=−0.7
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Experiment Vs. Simulation −− A=0.7, B=−0.7
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simulation in steady−state   
experiment starting from rest








