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A Mechanism for Inter- and Intra-limb Coordination in Plesiosaur Locomotion
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The Plesiosauria are a group of aquatic reptiles lived from the Late Triassic Period into the Late
Cretaceous Period. They were unique because they evolved four large wing-like flippers almost always
identical in size and shape. Due to this unique body structure, it has been assumed that plesiosaurs may
have performed a unique swimming style. However, the locomotor patterns of plesiosaurs are yet to be
understood. To reveal their locomotion, we develop plesiosaurs-like robots and aim to establish a control
mechanism which can generate adaptive locomotor patterns of plesiosaurs through robot experiments. In
this paper, we focus on intra-flipper coordination in plesiosaur locomotion because previous studies have
discussed only inter-flipper coordination. Therefore, we investigated the thrust of flippers depending on

the inter- and intra-flipper coordination.
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Fig.1 Comparison of (a)a plesiosaur and (b)a sea turtle.
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Fig.3 Overview of the plesiosaur-inspired flipper-driven
robot.
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Fig.4 Structure of a flipper. (a)Pictorial view, (b)Front

view, (c)Side view.
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Fig.6 Relationship between phase oscillators and

(a)flapping and (b)feathering motion.

Table 1 Experimental parameters.

Parameter description Symbol Value
Spacing between fore and hind flipper D 240[mm)]
Flapping and feathering frequency | f(= 5%) 1.0[Hz]
Flapping amplitude gflar 30[deg]
Feathering amplitude pieather | 90[deg]
Flow speed of water tunnel U 0.26[m/s]
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Fig.7 Thrust of the hind flipper depending on the inter-
and intra-flipper coordination. (Spacing between
fore and hind flipper is 240[mm]. Flapping ampli-
tude is 30[deg].)
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Fig.8 Thrust of the hind flipper depending on the inter-
and intra-flipper coordination. (Spacing between
fore and hind flipper is 300[mm)]. Flapping ampli-
tude is 30[deg].) -
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Fig.9 Thrust of the hind flipper depending on the inter-
and intra-flipper coordination. (Spacing between
fore and hind flipper is 240[mm]. Flapping ampli-
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