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Editorial on the Research Topic
Mechanics of Legged Robots: From Bio-Inspiration to Novel Legged Machines

Balance and locomotion performances in legged robots are two crucial aspects that are usually
optimized by using novel algorithms and control architectures. On the contrary, in this Research
Topic, the central role for increasing robot performance is focused to mechanics of walking
machines, by proposing novel models of legged robots with an optimized mechanics as bio-inspired
from nature.

One goal of this special issue is to outline how performance of legged robots may be designed
and improved by using advanced mechanics knowledge. The success of the topic is underlined by
the following published works all in symbiosis with the main idea at using a simple mechanism to
control the behavior of a complex system in robotic locomotors.

In Maiorino and Muscolo a simple compliant mechanism is included in the lower leg joints
(ankle, knee, hip) of a multibody human model, discovering how the appropriate calibration
of the compliance of the system may increase the robot performance in walking and running,
without modifying the power supply requested by actuators. These extraordinary results confirm
the importance of the research field lunched with this Research Topic.

The mechanism proposed in Fisher et al. allowed to conceive a robot, named Baleka, with a
rapid maneuverability. A comparison with the developed robots in literature underlines the very
good performance that is obtained with this robot. Experiments confirm the design feasibility of
the mechanism for the legs and the entire robot. The only two points of contact with the ground of
the Baleka robot are sufficient to test successfully locomotion and jumping operations.

In Tracuzzi Spadaro and Muscolo, the role of the compliance in a four legged robot is
investigated for reducing power supply and increasing robot performance. Results underline how
the compliance of the spine has a fundamental role for reducing gaps of power request from anterior
to posterior legs (and vice versa) in four legged robots.

The work of Trono et al. presents a completely novel exoskeleton design, including actuated
wheels in feet for supporting people in a complete locked-in state. The paper shows how with
an appropriate mechanical design also market components like wheels it is possible to produce
a ground breaking evolution in exoskeleton design and locomotion, which may be used for helping
people with a more sustainable machine.

Driessen and Orsolino explore the shock propagation of impacts in rigid body systems. They
revise the concept of the center of percussion and propose a newly derived variable called the
radius of percussion. The novelty of the paper is focused on the investigation of the impact with
an unconventional approach, which does not require the full knowledge of bodies’ stiffness. This
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method may be complementary to classical analysis, and it opens
up a new point of view to define shock impacts in legged robots.

An interesting investigation of how the biped locomotion
may be performed with one actuator is presented in Zhang
and Arakelian, where three mechanisms are proposed for
novel solution. The kinematics of a single degree-of-freedom
mechanism is discussed in details analyzing fundamental
mechanism applied to biped locomotion namely four-
bar mechanism, slider-crank mechanism, cam system, and
pantograph mechanism.

In Mummolo et al, the balance of biped systems is
proposed with a novel methodology approach to the problem of
reproducing the human ability of keeping locomotion balance. In
particular, general biped model balance capabilities are analyzed
using the segmented feet approach so that the intermittent heel,
flat, and toe contacts enable a contact model that maps discrete
contact modes into corresponding center of pressure constraints.
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