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Control and VR Navigation of a Gait Rehabilitation Robot with Upper
and Lower Limbs Connections
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(Bondhan Novandy and Jungwon Yoon)

Abstract : This paper explains a control and navigation algorithm of a 6-DOF gait rehabilitation robot, which can allow a patient to
navigate in virtual reality (VR) by upper and lower limbs interactions. In gait rehabilitation robots, one of the important concerns is
not only to follow the robot motions passively, but also to allow the patient to walk by his/her intention. Thus, this robot allows
automatic walking velocity update by estimating interaction torques between the human and the upper limb device, and
synchronizing the upper limb device to the lower limb device. In addition, the upper limb device acts as a user-friendly input device
for navigating in virtual reality. By pushing the switches located at the right and left handles of the upper limb device, a patient is
able to do turning motions during navigation in virtual reality. Through experimental results of a healthy subject, we showed that
rehabilitation training can be more effectively combined to virtual environments with upper and lower limb connections. The
suggested navigation scheme for gait rehabilitation robot will allow various and effective rehabilitation training modes.

Keywords : gait rehabilitation robot, lower and upper limb connections, navigation, virtual reality
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Fig. 1. The design of the 6-DOF gait rehabilitation robot.
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Table 1. The performance specifications of the robot.

Length 1.35m

Width 0.68 m

Height 22m

Max. Step Height 02032 m

Max. Step Length 0.8m

Arm Swing 45 deg (max. length 0.7 m)
Max. Walking Velocity 232 m/s

Max. Payload ) 85kg
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Fig. 2. The system control structure.
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Table 2. The electronic specifications of the robot.

Electronics Qty. Specs.
Linear Actuators 4 100.8 W, 16 in/sec
BLDC Motor 1 250 W, 8380 rpm
Inverter 1 0.75kW
Stepper driver 4 7080, Applied Motion
BLDC Motor Driver 1 Maxon DES 70/10
Encoder 1 2500 q¢
Motion Controller 1 PX1-7358, NI
LCD monitor 1 19in.
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