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Comments and Corrections

Erratum to “Reduced Locomotion Dynamics With Passive Internal DoFs:
Application to Nonholonomic and Soft Robotics”

Frédéric Boyer and Ayman Belkhiri

Index Terms—Biologically inspired robots, locomotion dynamics, non-
holonomic systems, soft robotics.

In paper [1], we proposed a general modeling framework to
address locomotion systems containing internal passive degrees
of freedom. Unfortunately, we committed an error in illustrating
the approach on the 3-D model of the bicycle. In this erratum,
we correct this error which concerns the kinematic model of
the bicycle. Writing the constraints imposed by the contacts of
the two wheels with the ground, gives the kinematic model of
the bicycle in its implicit form Aη + Bpṙp + Baṙa = 0, where
(A,Bp,Ba) can be detailed as (α is the positive constant angle
between the fork and a vertical line fixed to the frame of the
bicycle):
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where these three matrices replace (46) and (47) of [1]. This
gives after simple algebra the kinematic model of the bicycle:
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which replaces (49) and (51) of [1], with ψ defined as in [1] and
λ a constant parameter given by λ = (hsα)/(l2 + l3). Finally,
the kinematics of the passive front wheel is simply given by
ṙ2 = (1/cr1)ṙ3 , which replaces the rather complex (53) of [1].
As a result, with the general notations of the paper, we have
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which replaces (54) of [1].
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