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Research progress of lower-limb exoskeleton and joint
kinematics calculation
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(1. School of Mechatronics Engineering, Harbin Institute of Technology, Harbin 150001, China; 2. School of Computer Science and
Technology, Harbin Institute of Technology, Harbin 150001, China)

Abstract: With the development of sensor fusion, mobile computing, and intelligent actuation, as well as the in-depth
understanding of the biomechanics, lower-limb exoskeleton, which is an assistive, wearable intelligent device that oper-
ates parallel to human legs, has become the key research area of many research institutes around the world. In this paper,
recent research progresses in lower-limb exoskeleton are reviewed in detail. In addition, an inertial measurement unit
(IMU)-based human lower-limb kinematics calculation method is proposed to meet the need of small sensors in real-
time kinematics calculation and control for lower-limb exoskeleton. The calculation of IMU-based single-degree-of-

freedom joint angle achieves better result.
Keywords: lower-limb exoskeleton; orthoses; robotics; walking; wearable; inertial measurement unit (IMU)
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Fig. 1 Human gait
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Fig. 3 Angle, moment and power of each lower-limb joint
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