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Hyper-Redundant Robotic Arm
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Hyper-redundant robots (HRR) have a very large number of actuatable degrees of freedom (DOF)
which enable them to handle more constraints, such as those present in highly convoluted volumes.
It is no surprise that HRR are versatile — as are their biological counterparts: snakes, elephant
trunks, and worms, all of which can poke through and crawl through crevices as well as
manipulate objects.

Designed as a robotic arm, they can serve in many robotic applications, by extending the
reachability and manoeuvrability of the operator, thereby enabling him to bypass obstacles and
reach a target without a direct line of sight.

The many degrees of freedom that provide the HRR with its wide range of capabilities also
constitute its major challenges: mechanism design, control, path planning and obstacle avoidance.
We present a novel design of a modular robotic arm with 16 DOF constructed of an exo-skeleton
capable of carrying high loads.

The robotic arm is 80 cm long, 7.7 cm in diameter, achieves high rigidity and accuracy and is
capable of 180° bending.

A full kinematic analysis will be presented along with simulations of several motion planning and

obstacle avoidance algorithms that also deal with different types of singularities.
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