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Abstract

All over the world there are a large number of people who have lost an
upper or lower limb due to wars, accidents, or some organic diseases that
require amputation, such as diabetes or cancer, and this will lead to a major
disability that results in his inability to live normally. In order to solve this
problem, this project presented a dynamic model, and this included
determining the mathematical relations between the movement of the knee,
which is represented through the sensor that is practically attached to the
knee and measures the effort and force on the knee, which works on the
spring system inside the prosthesis. Then this was mathematically related
to the torque generated around the knee joint as a result of force generation
from the engagement of the spring clutch and the angular velocity. This led
to the formation of a model for the movement of the prosthetic leg, and this
model was entered in Simulink Matlab, where the sensor signal entered in
the form of a random input signal became the input, and the movement of
the prosthetic leg became the result. Within this dynamic model, one of the
important factors in this project was the spring constant (k) inside the
prosthetic knee. The focus was on improving the value of this constant in
a way that increases the mechanical efficiency of the prosthetic limbs. In
addition to using the PI and PID controller as a control system, through
which control was carried out. in angular velocity to obtain the output and
response of the system. A value of 1.94 was used for the spring constant,
which improved the performance of the prosthetic knee and obtained good
steps for the prosthetic leg, and it was the best result of the system's
Tr = 0.00851s :response to the PID controller with the following values
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