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Design of a Novel Gait Rehabilitation Robot with Upper
and Lower Limbs Connections
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(Jungwon Yoon, Bondhan Novandy, and Christtand)

Abstract : This paper proposes a new rehabilitation robot with upper and lower limb connections for gait training. As humans
change a walking speed, their nervous systems adapt muscle activation patterns to modify arm swing for the appropriate frequency.
By analyzing this property, we can find a relation between arm swinging and lower limb motions. Thus, the lower limb motion can be
controlled by the arm swing for walking speed adaptation according to a patent’s intension. This paper deals with the design aspects
of the suggested gait rehabilitation robot, including a trajectory planning and a control strategy. The suggested robot is mainly
composed of upper limb and lower limb devices, a body support system. The lower limb device consists of a slider device and two 2-
dof footpads to allow walking training at uneven and various terrains. The upper limb device consists of an arm swing handle and
switches to use as a user input device for walking. The body support system will partially support a patient’s weight to allow the
upper limb motions. Finally, we showed simulation results for the designed trajectory and controller using a dynamic simulation tool.

Keywords : rehabilitation robot, normal gait, haptic, lower and upper limbs
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Table 1. The specifications of the gait rehabilitation robot.

Length 1.35m
Width 0.68 m
Height 22m
Max. Step Height 0.2032 m
Max. Step Length 0.8m
Arm Swing 45 deg (max. length 0.7 m )
Max. Walking Velocity 2.32m/s
Max. Payload 85kg
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Fig. 8. The design of a controller.
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Fig. 13. The successive frames showing the path trajectory of a step in the simulation.
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