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Continuum robots do not contain rigid links and identifiable rotational joints. In-
stead the structure bend continuously along their length via elastic deformation and
produce motion through the generation of smooth curves, similar to the tentacles

or tongues of the animal kingdom.
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Continuum robots are usually defined to be those featuring continuous backbone
structures, i.e. structures without the skeletal design of traditional rigid-link robot
manipulators. In this sense continuum robots are invertebrate-like, as opposed to the
vertebrate-like nature of traditional robots. The main feature of continuum struc-
tures is their inherent smoothness. Instead of bending at discrete points (joints, or
elbows) along the backbone, they can in theory smoothly bend anywhere along their
structure. Almost all continuum robot designs exhibit significant compliance, i.e.
they inherently present a compliant rather than stiff interface to the environment.
As such, two functions in particular define the potential advantages of continuum
robots: safe operation in congested environments and whole arm manipulation un-

der imprecise and uncertain conditions.
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Soft robotics, intended as the use of soft materials in robotics, is a young research
field, going to overcome the basic assumptions of conventional rigid robotics and its
solid theories and techniques, developed over the last 50 years. Using soft materials
to apply forces on the environment, as expected in a soft robot able to locomote,
grasp, and perform other tasks, poses new problems at the level of the different
components as well as at the whole system level. The technologies for actuating the
soft materials have not yet been demonstrated to exist in a general form, although
specific effective examples exists. The same is true for sensors embedded in the soft

materials and for soft robotic energy suppliers.
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0 1.1: Elastic rod pulled by parallel wires
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0 1.2: Parallel flexible pushing rods
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0 1.4: Elastic precurved tube
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Sheathed Closed Elastica
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O 1.5: Sheathed closed elastica
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0 2.2: Shape of 1-wire pulling continuum manipulators with different spacing of
flanges
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O 2.1: Specifications of natural rubber

Specific gravity of raw rubber | 0.93
Range of the JIS hardness (JIS 30
K 6253 type A)

Tensile strength [MPa] 23.4
Elongation at break [%] 875
Young’s modulus [GPa] 0.02
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0 2.6: Large Bending
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0 4.3: Side view of the constant o motion (o = 90 degree)
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O 4.4: Top view of the constant o motion (o = 90 degree)
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