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Whole-Body Kinematics Modeling
In presence of Closed-Linkages
Application to the Kangaroo Biped Roobot
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Kangaroo is a new humanoid bipedal robot Kangaroo design exploits linear electric actuation Closed linkages have multiple advantages
desighed by PAL Robotics for research on and non-linear transmissions based on closed, w.r.t. open-kinematic chains:
agile and dynamic locomotion. parallel and differential kinematic chains. Actuator relocation to achieve better mass

and inertia distribution.
Superior stiffness.
High payload-to-weight ratio.

KANGAROO

Model Constraint-based formulation:

76 Degrees of Freedoms (DoFs) the closed linkage is opened at one joint and a constraint is added
12 actuated DofFs | 64 passive DoFs
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