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Abstract

A robust system that classifies various hand gestures would greatly help those using prosthetic limbs. Recently, emphasis
has been placed on extracted features from the High Density - surface Electromyography (HD-sEMG) signals and
the size of segmentation windows which augment the recognition accuracy. This paper proposes a hand gestures
identification system, in which HD-sEMG signals are employed, and is supported by Force Myography (FMG) signals
for this mission. Several feature types have been extracted from FMG and HD-sEMG signals such as MEAN, RMS,
MAD, STD, and Variance, these features have been validated under some classifiers such as decision tree (DT), linear
discriminant analysis (LDA), support vector machine SVM, and k-nearest neighbor (KNN), in which results showing that
MEAN and RMS features are superior to others, while the best classifier is SVM. Several experiments have been achieved
by the MATLAB platform to validate the proposed system, in which, a database of HD-sEMG signals comprising 65
isometric hand gestures is employed, where two (8x8) electrodes and 9 force sensors are used to collect the FMG data.
This data was derived from 20 intact participants, the first preprocessing step was applied during the recording stage.
Ten gestures are chosen to be classified from the 65 hand gestures. Results show the success of the proposed system

while the classification accuracy arrived at 99.1%.
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NOMENCLATURE

To familiarize oneself with the scientific notations used in this
paper, Table I provides the convention applied in this paper.

I. INTRODUCTION

An estimated three million people worldwide are using or
need a prosthetic hand [1]. Hence, the need for an artificial
limb that is easy to handle is one of the issues that preoccupies
scientists and engineers. Many prosthetic devices are often
restricted to producing only basic functions, such as opening-
closing. This limitation was the motivation to improve the

gesture recognition system by any means, therefore it could
contribute to the design of the prosthetic device controller [2].

The history of hand gesture recognition (HGR) systems
started with the invention of glove-based control interfaces [3].
Over the past 35 years, many successful products have de-
veloped with high-efficiency performance. Gestures (hand
movements) result from the nervous system and muscle in-
teraction. Muscles controlling the hand are located in the
nearest parts of the hand and they have long, sometimes mul-
tiple tendons crossing several joints and sometimes acting
on various fingers [4]. Thus, control of hand movements re-
quires a complex pattern of neural activation and self-control

This is an open-access article under the terms of the Creative Commons Attribution License,

©2025 The Authors.

which permits use, distribution, and reproduction in any medium, provided the original work is properly cited.

Published by Iraqi Journal for Electrical and Electronic Engineering | College of Engineering, University of Basrah.

https://doi.org/10.37917/ijeee.21.2.24

https://www.ijeee.edu.iq | 265



