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Design of a Novel Loosely Coupled Parallel Structural

Upper Body Exoskeleton
TIAN Xinhui ' ZHOU Xin' XIE Bin'
(1. School of Automation, Central South University, Changsha 410083, China)
Abstract As a wearable human-machine collaborative device, exoskeletons can effectively alleviate muscle fatigue in humans
caused by prolonged heavy lifting and overhead work. However, existing active exoskeletons generally adopt tightly coupled, series
structural designs, which are mainly plagued by issues such as insufficient comfort, limited coverage of muscle groups, and restricted
workspace. To address these problems, this paper presents a novel loosely coupled parallel structural upper body exoskeleton, which
only connects to the human waist and elbows. Its assistance range covers not only the small muscle groups of the hands and shoulders
but also the large muscle groups such as the waist, back, and chest. Meanwhile, heavy components of the exoskeleton, such as joint
motors, are concentrated at the rear of the human waist, with its center of gravity coinciding with that of the human body. To verify
the feasibility of the exoskeleton design, wearers can assume arbitrary postures while wearing it without imposing any constraints on
the spine. This indicates that the exoskeleton holds potential in work assistance scenarios such as long-term heavy lifting and
overhead work.
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