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I. ABSTRACT

We present a wearable “exo-shell” device inspired by
the human spine for improving the gait of elderly people
during obstacle avoidance tasks. This device — designed
and fabricated with origami-inspired techniques — features
a serial chain of lockable joints that can be stiffened using
a braking system inspired by laminar jamming concepts.
Current related work has identified that the trunk plays a
crucial role in obstacle avoidance tasks. In this paper, we thus
propose an affordable wearable system that can be quickly
fabricated and whose design can be adjusted to fit the individ-
ual wearer. The design leverages switchable, passive systems,
in combination with lightweight materials that remain as
“transparent” to the user as possible when inactive. This pa-
per focuses on translating human requirements into a tangible
design that addresses the current state of our biomechanics
knowledge. We describe the kinematics and forces of our
proposed device, describe the performance of our system in
a locked and unlocked state, discuss the integration of various
sensors into our device, and characterize the performance of
the device when locked and unlocked. [1]
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