m UIRIS: International Journal of Innovative Research in Information Security E-ISSN: 2349-7017
Volume 11, Issue 10, November 2025 P-ISSN: 2349-7009
IJIRIS https://www.ijiris.com/archives
https://doi.org/10.26562/ijiris.2025.v1110.07

EMG-Based Control System for a Low-Cost

Prosthetic Arm 4 )

Y |

Check for
Dr.Karthika K | updates
Associate Professor/CSE E] E]
Sri Sairam College of Engineering, Bengaluru, India
karthikakphd@gmail.com at

https://orcid.org/0009-0002-0854-995X  gen v
Nithinsc, QuaziUzair Ahmed, Mohammedadil shaikh, Surajith Manna [m]
Department of Computer Science Engineering,
Sri Sairam College of Engineering, Bengaluru, India
sce22cs063@saira.tap.edu.in, guaziuzair7 @gmail.com
adilshaikh4693@gmail.com, sce22cs023@sairamtap.edu.in

Publication History

Manuscript Reference No: NIRIS/RS/Vol.11/Issue10/NVISX10086

Research Article Open Access| Double-Blind Peer-Reviewed| Article ID: NIRIS/RS/Vol.11/Issue10/NVISX10086 Received:
28, October 2025, Revised: 05, November 2025, Accepted: 12, November 2025, Published Online: 21, November 2025.
https://www.ijiris.com/volumes/Vol11/iss-10/07.NVISX10086.pdf
Citation:Dr.Karthika,Nithinsc,QuaziUzair,Mohammedadil,Surajith(2025), EMG-Based Control System for a
Low-Cost Prosthetic Arm,lIRIS: International Journal of Innovative Research in Information Security, Volume 11, Issue 10
of 2025 pages 673-675 Doi:> https://doi.org/10.26562/ijiris.2025.v1110.07

BibTeX Key: Dr.Karthika@2025EMG

NIRIS papers should be cited as NIRIS (International Journal of Innovative Research in Information Security, AM
Publications, India 2025, ISSN 2349-7017, https://doi.org/10.26562/ijiris.2025.v1110.07 The journal’s official abbreviation is
NIRIS. Orcid: https://orcid.org/0009-0004-9398-7488

Copyright©2025 copyright by the authors. This article is an open access article distributed under the terms and conditions
of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).

Abstract: This project presents the design and development of a prosthetic arm controlled by surface electromyography
(SEMG) signals. The primary objective is to create an affordable, functional, and user friendly prosthetic device for
individuals with upper limb amputations. EMG sensors are used to detect the electrical activity generated by muscle
contractions in the residual limb. These signals are then processed and interpreted using a microcontroller to control the
movement of the prosthetic arm in real time. The system is designed to translate specific muscle movements into
corresponding motor actions, allowing the user to perform essential tasks such as grasping, lifting, and releasing objects.
Signal filtering, amplification, the project integrates mechanical, electronic, and software components to deliver a practical
solution that mimics natural arm functionality. This work contributes to the growing field of bio mechatronics and aims to
improve the quality of life for amputees by offering a cost-effective and accessible prosthetic solution.
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INTRODUCTION

The loss of an upper limb significantly impacts a person's ability to perform daily activities and maintain independence. In
recent years, advancements in biomedical engineering and sensor technology have opened new avenues for developing
functional prosthetic limbs that can closely mimic natural human movement. This project, titled "Prosthetic Arm Using
EMG Sensor," aims to design and implement a myo electric-controlled prosthetic arm that responds to muscle signals
from the user's residual limb. The main objective of this project is to create an affordable, efficient, and user friendly
prosthetic solution that can improve the quality of life for individuals with upper limb amputations. Through careful
integration of hardware components, signal processing techniques, and control algorithms,

RECENTWORKS
Kalitaetal.,2025 Functional evaluation of a real-time EMG-controlled prosthetic hand What they did: Real-time prosthetic
hand test bed with latency / grasp benchmarks; shows human- comparable grasp times and real-world tests. Why
relevant: Provides performance baselines (latency, pick-and-place) for real-time EMG control systems. [1]
Jiangetal.,2024 Residual-Inception-Efficient (RIE) model fors EMG gesture recognition(Scientific Reports) What they did:
Introduced a compact CNN architecture (RIE) that keeps high accuracy for multi-type gesture recognition with lower
computational cost. Why relevant: Useful when choosing a light deep model for on-device classification in a low-cost
prosthesis.[2]
GoOmez-Correaetal., 2022 Low-Cost Multichannels EMG Wearable Band (PMC) What they did: Designed and validated an
inexpensive multi-channel SEMG wearable band and dataset for gesture research. Why relevant: Practical blueprint for
building affordable electrode/armband hardware and acquiring signals for training.[3]
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ACM/2023 Developing a Low-Cost Prosthetic Handwith Real-Time EMG Control What they did: Presented a complete

low cost prototype (hardware +EMG control + real-time software) and usability tests. Why relevant: End-to-end example
you can reference for component choices (microcontroller, servos, electrode config, control loop).[4].

PROPOSED WORK SOLUTION

The proposed system aims to develop a myoelectric controlled prosthetic arm that utilizes EMG (Electromyography)
sensors to detect muscle activity from the residual limb of the user and translate these signals into corresponding
movements of the prosthetic arm. EMG Sensor Module: Surface EMG electrodes will be placed on the user’s forearm
muscles to capture electrical activity generated during muscle contractions. These signals serve as input commands for
arm movement. Signal Conditioning Unit: The raw EMG signals are often noisy and weak. To address this, the system will
include amplification, filtering, and analog-to-digital conversion to ensure accurate signal processing. Microcontroller
(e.g.,Arduino/ESP32): A microcontroller will be programmed to interpret the processed EMG signals and map them to
predefined movements such as hand opening, closing, and wrist rotation. The proposed system aims to design and
develop a cost-effective, EMG-based prosthetic arm capable of interpreting electrical muscle signals and translating them
into real-time mechanical movements. The system utilizes surface electromyography (SEMG) sensors to capture muscular
activity from the user's residual limb, processes the data using a microcontroller (e.g., Arduino), and activates
servomotors to simulate natural arm or hand movements.
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CONCLUSIONS
The system requirements both functional and non-functional have been clearly outlined, and an in depth system design
phase has been carried out, incorporating architecture, algorithms, and relevant diagrams such as use case, data flow, and
sequence diagrams. Additionally, tools and technologies, hardware requirements, and coremodules for implementation
have been identified. This phase lays a strong foundation for the development and execution of the system. Over the next
six months, the project will progress through implementation, rigorous testing, and final validation phases, ensuring the
successful development of an efficient and accurate system for the detection and classification of prosthetic arm using emg
Sensors
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