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Orthosis Time Rehabilitation limb | Actuator Control system | Reference
system scale
Hip orthosis | Y--¥ Hip orthosis McKibben Position control | [\va¥f]
exoskeleton pneumatic using the
muscle potentiometers for
activating the
control valves
Robotic gait | Y--¢ Foot orthosis Lightweight Angular  position | [1a]
trainer (RGT) spring  over | control system
muscle (SOM)
Ankle-foot Yo Foot orthoses McKibben Proportional RIZNAYY
orthosis (AFO) pneumatic myoelectric control
muscle using a PC-based
controller
Powered Y.o.p Treadmill gait | Pneumatic Intelligent [a]
lower-limb trainers artificial embedded control
orthosis muscle (PAM) | mechanism (a
three-level PID joint
torque control
scheme)
Robotic  gait | v--A Over-ground gait | McKibben Position  control | [v.]
trainer in trainers with orthosis pneumatic system
water muscle
(RGTW)
Powered Y..q Foot orthoses Pneumatic Electromyography [vy,vy, vy, ve]
ankle-foot artificial (EMG) control
exoskeleton muscle (PAM) | with feed-forward
algorithm




Orthosis | Time | Rehabilitation | Actuator | Control Reference

system Scale | limb system

Power-assist Yo Over-ground gait | McKibben Inverse control and | [v#]

lower-limb trainers (mobile) pneumatic loop transfer

orthosis muscle recovery (LTR)
feedback control

Active  ankle- | v-\\ Foot orthoses McKibben Feedback  control | [vv]

foot  orthosis pneumatic that utilizes a fuzzy

(AAFO) muscle logic gait phase
detection system

Bio-inspired Yo Foot orthoses Pneumatic Feed-forward and | [YA]

active soft artificial muscle | feedback controllers

orthotic device (PAM)

Active modular | v-\Y Knee orthoses Miniaturized Through shape and | [va]

elastomer McKibben rigidity control

sleeve for soft pneumatic

wearable muscle

assistance

robots

Orthosis for | Y-\v Hip orthoses Straight  fiber | Dual pneumatic | [¥-]

walking pneumatic control system

assistant artificial muscle | (DPCS) with a pulse

(PMA) width  modulation

(PWM) signal

Six degree of | y.\v Treadmill gait | McKibben Adaptive impedance | [v1]

freedom trainers pneumatic control using

muscle

robotic orthosis
for gai

rehabilitation

boundary-layer
augmented sliding
mode control

(BASMC)
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Abstract

Using robotic devices is a novel solution for the patient’s rehabilitation exercises. In this
thesis, a wearable robot with one DOF joint has been designed and built. In this design, a
Pneumatic Artificial Muscle (PAM) and spring are used as the actuator set. employing a
pneumatic actuator for interaction between human and robot is the main purpose. After
modeling and characterizing of PAM, proxy sliding mode controller has been applied in
order to control this interaction. after implementing controller on a one DOF robotic arm
according to the model, experimental results have been obtained. Conforming the
simulated results by experimental data with human-robot interaction approach verifies
the acceptability of the purposed design.

Key words : rehabilitation robot, wearble robot,pneumatic artificial muscle-proxy sliding

mode controller
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