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Development a Novel Powered Orthosis System for Hemiplegia Patients

NEDHEE ;
Patients with neurological disorders, such as stroke survivors, can be treated by
hysical rehabilitation to regain motor control and function. Normally, conventional
herapy techniques are labor intensive and non-standardized. This is especially true in gaif]
ehabilitation. In order to overcome the burden for therapists, robotic is now used more
and more in a repeatable and me weak lower limb to support it during rehabilitation. In
reality, there are number of researches deeasurable fashion. The focus of this dissertation|
is ankle rehabilitation for hemiplegia patients who has half normal body and half weak
body. The Ankle Foot Orthosis (AFO) is attached on thveloping the AFOs to support ankle
o prevent: foot drop or foot slag, and to control dorsiflexion and plantar flexion. Some of]
hem could control both dorsiflexion and plantar flexion, however they can not generate
he propulsion force during terminal stance phase in order to support weak ankle during
his time.

In this dissertation I propose a novel AFO based on the idea of Center of Pressure
(CoP) movement during locomotion. Some contributions of the thesis are mentioned as
following: Firstly, I analyzed the movement of CoP during human locomotion and then
proposed the idea to attack force to two most important points of the CoP spline in order to
control the phases of walking. The process of mechanical design was presented. In each of]
mechanism of the system, there are some solutions suggested and analyzed, and then
chosen. The possibility of the novel AFO was also proven. Secondly, the controlling
[process for the AFO was implemented. These processes included phases detection,
controlling solenoids, controlling ankle joint in case of without wearing and wearing the
system on human body.

Besides, relating to DC Servomotor I proposed a method to automatically tune the
Fuzzy Logic Controller. The method used Genetic Algorithm (GA) with new method of]
encoding for membership function as well as an algorithm to automatically tune rule base
of the FLC. The experiment proved the efficiency of the method.
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