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Abstract

Human arm modeling includes a wide range of problems to be solved,
human arm representation, kinematics and dynamics. Kinematics are
divided into forward and inverse kinematics. Inverse kinematics computes
joint angles of a kinematics chain based on the position and orientation of
last kinematics segment.

A solution of inverse kinematic problem for human arm is proposed. The
proposed method of human arm inverse kinematic, contain two parts, first;
an analytical part used to reduce the size of problem from seven variables
of joint angle to one variable ,second a Composed Optimization
Algorithm(COA) which is used to find the value of variable which all
angles of human arm is depended on it in the analytical part. COA
combines more popular method of optimization (Levenberg-Marquardt
algorithm) with the Sugihara method to approximate the Hessian matrix in
new form. The genetic algorithm is used to find some constants in COA
method that accrleat this method.The electromyography (EMG) signals are
used as a control source of artificial arm after they have been processed
(Information are extracted from EMG signals). Recognition of human arm
movement method based K-Nearest Neighbor (K-NN) algorithm is
proposed to provide lower time of training and good recogniztion. A
software package is developed where a human arm has been taken as a
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case study. It utilizes Matlab/Simulink and virtual reality as the tools for
testing motional characteristics of the human arm by finding the angles of
human arm joints for desired position as a kinematic and test the motion of
human in reaching to desired position as a dynamic. The virtual reality is a
simulation software for three dimension (3D) objects,which is used to
present different models for virtual human arm. In the kinematic part
satisfied results are obtained by reducing both the error and computional
time of method , which introduces the ability of the COA to solve the
inverse kinematic problem for real human arm for several DOF,the K-NN
algorithm gives highe recognation rate and smallest computionall time with
respect to are Artificial Neural Network (ANN) in classification of EMG
signal. The developed software package system is identified as an
educational experimental tool; it can be used in graduate and undergraduate
robotic courses to realize the relationships between theoretical and
practical aspects of robot motions in real time.
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