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ABSTRACT:

In this paper, we propose a new method for controlling an above-elbow
prosthetic limb during the reaching to grasp an object using IMU and computer
vision. The proposed method tackles the problem facing the control of prosthetic
limbs for those who have a Transhumeral amputations, which is represented in
the lack of sufficient muscle signals to control all the joints of a multi degrees of
freedom limb, and helps upper limb amputees to reach a desired object and pick
it up with a desired direction. This method is capable of taking advantage of the
continuous technical development of the prosthetic limbs in terms of the number
of degrees of freedom to maneuver, through which the amputee can move the
prosthesis and maneuver it synchronously with the movement of his shoulder
joint, and that gives him a natural behavior during the stage of grasping an
object. A seven-degrees of freedom robotic arm equipped with a camera was
simulated in Webots environment and linked with the MATLAB environment
to implement the proposed algorithm for reaching the desired object, then its
performance was evaluated practically on a seven-degrees of freedom
experimental manipulator, camera and one degree of freedom gripper. The first
three rotational joints in the arm represent the shoulder joint, which are manually
moved, but the rest of the joints represent the prosthetic limb. The practical
results showed the ability of the proposed method to help the amputee to reach a
desired object synchronously with his shoulder movement and grasp the object
with the desired direction in an estimated time between 3 to 4 seconds, depending
on the case.

Keywords: Above-Elbow Prosthetic Limb, Semi-Autonomous Control, Object
grasping, IMU, Computer Vision, Transhumeral Amputations, manipulator.
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