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Abstract—The Electromagnetic Damping-Based Hand 

Tremor Stabilizer is a wearable glove to help people 

enduring from hand tremors caused by neurological 

conditions such as Parkinson's infection and basic 

tremor. This inventive gadget utilizes a combination of 

electromagnetic damping innovation, electromyography 

(EMG) sensors, and inertial sensors including 

accelerometers and gyroscopes to screen and stabilize 

hand developments in genuine time. The EMG sensors 

distinguish muscle action, whereas the inertial sensors 

track speeding up, turn, and position to survey tremor 

designs. This sensor information is prepared to 

powerfully control an electromagnetic damping 

framework that produces restricting attractive strengths 

to check automatic tremors without confining normal 

hand movement. Not at all like mechanical arrangements, 

this non-invasive, quiet, and versatile glove guarantees 

client consolation and opportunity of development. It is 

lightweight, adaptable, fueled by a rechargeable battery, 

and planned for all-day wear, making it appropriate for 

changing levels of tremor seriousness. By reestablishing 

solidness and control, the glove empowers clients to 

recapture autonomy and unquestionably perform day by 

day errands such as composing, eating, and dealing with 

objects. 

 
Index Terms—Electromagnetic Damping, Wearable   

Glove, Parkinson’s Disease, Essential Tremor, Emg 

Sensors, Inertial Sensors, Real-Time Stabilization. 

 

I. INTRODUCTION 

 

Hand tremors, commonly caused by neurological 

conditions such as Parkinson’s infection and Basic 

Tremor, altogether disable an individual’s capacity to 

perform ordinary errands like eating, composing, or 

dealing with objects, driving to a decreased quality of 

life and reliance on others. Conventional medicines 

such as pharmaceutical, physical treatment, or surgical 

strategies like profound brain incitement (DBS) 

regularly have confinements, counting side impacts, 

tall costs, invasiveness, and conflicting viability. 

Whereas a few assistive gadgets exist such as 

mechanical braces, vibrating devices, and keen utensil 

they are regularly bulky, prohibitive, task-specific, or 

fall flat to protect characteristic hand development.  

 

To address this neglected require, this extend proposes 

the plan and advancement of a wearable glove that 

employments electromagnetic damping innovation to 

smother tremors in a non-invasive, comfortable, and 

versatile way. The glove coordinating 

electromyography (EMG) sensors to distinguish 

muscle action and inertial estimation units (IMUs) 

including accelerometers and gyroscopes to capture 

hand movement in genuine time. These sensors work 

together to recognize between deliberate and automatic 

development, permitting a control framework to 

powerfully alter electromagnetic actuators that 

produce restricting attractive strengths to check 

tremors without interferometer with purposefulness 

movements. Not at all like mechanical strategies, 

electromagnetic damping gives smooth, noiseless, and 

particular resistance that targets high-frequency 

tremors whereas permitting moderate, ponder 

developments. The glove is lightweight, adaptable, 

and fueled by a rechargeable battery, guaranteeing all-

day wearability and client comfort. This approach not 

as it were upgrades individual independence and 

errand execution for people with shifting degrees of 

tremor seriousness but too decreases dependence on 

restorative intercession, advertising a versatile and 

cost-effective assistive innovation. The extend centers 

on the integration of sensors, real-time flag handling, 

electromagnetic actuator control, and user- centered 

plan, with the extreme objective of reestablishing 

autonomy and making strides the quality of life for 

individuals influenced by hand tremors. 

 

II. LITERATURE REVIEW 
 

Parkinson’s malady (PD) could be a neurological 

clutter checked by engine indications such as hand 

tremors, which meddled with day by day exercises.  

Conventional medications like pharmaceutical and 

profound brain incitement (DBS) can be compelling 

but may cause side impacts or require intrusive 

methods. As a result, wearable mechanical gadgets are 

picking up consideration as non-invasive options. 

Inactive frameworks, such as tuned mass dampers, 

assimilate tremor vitality, whereas dynamic 

frameworks utilize sensors and actuators for real-time 

concealment. Faizan and Muzammil (2020) created a 

bracelet-type inactive gadget with double tuned 

safeguards to decrease tremors in PD patients. Their 

biodynamic hand show appeared a 57.25% decrease in 

tremor adequacy. The lightweight, power-free plan 

upgrades common sense and ease of utilize. This think 
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about highlights the potential of wearable 

arrangements in progressing life quality for PD 

patients.[1] 

 

This paper presents a novel approach to moderating 

hand tremors in people with Parkinson's illness and 

basic tremor. This wearable gadget coordinating 

mechanical damping components into a glove, pointing 

to decrease tremor sufficiency and progress hand 

soundness. Whereas particular subtle elements of the 

glove's plan and adequacy are not broadly reported 

within the accessible writing, it adjusts with a 

developing intrigued in non-invasive, wearable 

arrangements for tremor concealment. Comparative 

gadgets, such as the "Tremor's glove," which utilizes 

electrical muscle incitement, and delicate orthoses 

utilizing layer sticking strategies, have illustrated 

changing degrees of victory in tremor weakening. 

These developments highlight the potential of 

combining mechanical and delicate mechanical 

autonomy standards to create successful assistive 

innovations for people influenced by tremors.[2] 

 

Later investigate has centered on non-invasive 

arrangements to stifle hand tremors caused by 

neurological clutters such as Parkinson’s infection. 

Wearable gadgets utilizing MEMS (Micro-Electro-

Mechanical Frameworks) accelerometers have 

picked up unmistakable quality due to their 

compactness, moo control utilization, and real-time 

detecting capabilities. Chowdhury et al. created a 

MEMS accelerometer-based hand tremor stabilization 

stage that coordinating a three-axis sensor (MPU6050) 

into a spoon to distinguish and neutralize automatic 

developments. Their framework illustrated compelling 

tremor stipend by altering introduction based on 

identified tremor signals. This adjusts with broader 

investigate patterns pointing to improve client 

consolation and portability through lightweight, 

responsive, and reasonable assistive.[3] 

The paper presents a comprehensive diagram of 

electromagnetic suspension (EMS) frameworks, 

centering on their application in transportation and 

vibration control. EMS utilizes electromagnets and 

criticism control instruments to suspend and stabilize 

objects, successfully dispensing with mechanical 

contact and decreasing grinding. This innovation is 

especially profitable in high-speed trains, such as 

maglev frameworks, where it upgrades ride 

consolation and decreases upkeep needs. The creators 

talk about different EMS setups, counting crossover 

frameworks that combine electromagnetic and lasting 

magnet levitation to optimize execution and vitality 

proficiency. They too investigate the challenges related 

with EMS, such as control utilization and soundness, 

and propose arrangements to address these issues. 

Generally, the paper highlights the potential of EMS in 

progressing transportation innovations and moving 

forward framework unwavering quality.[4] 

 

The paper presents a comprehensive ponder on the 

improvement of an dynamic suspension framework for 

automobiles. The creators center on supplanting 

conventional spring and damper frameworks with 

direct electromagnetic engines controlled by chip and 

numerical conditions. The framework works by 

always detecting changes within the street surface and 

altering stun solidness and spring rate to make strides 

ride execution and consolation. Through energetic 

reenactments, the think about illustrates noteworthy 

advancements in ride consolation, with decreases in 

sprung mass relocation by 25%, sprung mass 

increasing speed by 89.93%, suspension travel by 

74.64%, and tire diversion by 89.73%. The execution 

of a PID controller upgrades the system's 

responsiveness, making it a promising headway in car 

suspension innovation.[5] 

 

III. METHODOLOGY 

 

The Electromagnetic Damping-Based Hand Tremor 

Stabilizer Glove is planned to diminish automatic hand 

developments employing a combination of EMG 

sensors, inertial sensors (accelerometers and 

whirligigs), and an electromagnetic damping 

framework. EMG sensors are put on key muscle zones 

of the lower arm and wrist to identify muscle 

movement and recognize tremor-related withdrawals. 

In parallel, an inertial estimation unit (IMU) with a 3-

axis accelerometer and 3-axis spinner ceaselessly 

screens hand introduction, speeding up, and precise 

speed. These sensor signals are prepared by a 

microcontroller in genuine time. A Kalman channel is 

utilized to combine sensor information, whereas flag 

preparing strategies like FFT and RMS examination 

recognize tremor frequency and escalated, regularly 

within the 3 to 12 Hz run. A threshold-based 

calculation classifies tremor seriousness and 

recognizes it from intentional movement, permitting 

the glove to adjust its reaction appropriately. 

 

The center stabilization instrument includes 

electromagnetic damping, where inserted coils 

connected with deliberately put changeless magnets to 

create restricting attractive strengths against tremor 

developments. A input control framework powerfully 

alters the attractive field quality utilizing PWM signals 

based on the tremor's escalated, guaranteeing smooth 

emolument without limiting purposefulness hand 

developments. The framework is lightweight, 

adaptable, and fueled by a rechargeable battery with 

coordinates control administration. All components are 
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coordinates into a wearable, breathable glove structure. 

The ultimate model experiences testing on a 

mechanical jig and genuine clients to assess tremor 

concealment effectiveness, inactivity, control utilize, 

and client consolation. This versatile and non-invasive 

arrangement points to reestablish hand usefulness for 

people with Parkinson’s illness or fundamental tremor. 
 

 

Fig: 3.1 

 
The Block diagram outlines the working engineering 

of an electromagnetic damping- based hand tremor 

stabilizer, planned to diminish automatic hand 

developments in people with tremor clutters such as 

Parkinsonâ€ ™s malady. At the heart of the framework 

is an Arduino Uno microcontroller, which facilitates 

inputs from different sensors and controls the actuator 

for damping. The framework is fueled by a steady 

control supply that guarantees ceaseless and solid 

operation. An accelerometer and a whirligig are 

utilized to degree hand developments and precise 

speed, individually, permitting the Arduino to identify 

the nearness and seriousness of tremors in genuine 

time. Furthermore, an EMG (electromyography) 

sensor screens muscle action to recognize between 

purposefulness hand developments and inadvertent 

tremors. Based on the sensor information, the Arduino 

forms and channels the input signals to disconnect 

tremor-related movement, and after that drives an 

electromagnetic actuator to apply controlled damping 

powers to check the tremor. This actuator gives 

resistance through electromagnetic drive, viably 

stabilizing the hand by retaining and lessening 

undesirable motions whereas permitting deliberate 

movement to pass through with negligible 

impedances. The integration of movement and muscle 

action detecting with shrewdly control makes this 

framework a promising assistive innovation for 

making strides the quality of life of patients enduring 

from hand tremors. 

 

IV. IMPLEMENTATION 

 

A. Hardware Components 

▪ Microcontroller: An Arduino Uno was used to 

interface with the IMUs and transmit the sensor 

data to the computer through a USB serial 

connection.  

 
Fig: 4.1 

 

• EMG Sensor: In an Electromagnetic Damping-

Based Hand Tremor Stabilizer, the EMG sensor 

makes a difference separate between typical 

muscle action and automatic tremors, 

guaranteeing the actuator reacts as it were to 

tremor-related signals without interferometer with 

purposefulness development. Legitimate 

electrode placement is fundamental for exact 

readings, in a perfect world over the muscle 

paunch and absent from joints to play down 

commotion. The EMG waveform uncovers 

valuable information such as compression quality 

and timing, making it profitable in applications 

like recovery, prosthetic control, and wearable 

mechanical technology. When combined with 

movement sensors, EMG sensors empower real-

time, brilliantly reactions in assistive gadgets. 

 
Fig: 4.2 

 

• Accelerometer: An accelerometer could be a 

motion-sensing gadget utilized to degree speeding 

up powers along one or more tomahawks, 

ordinarily X, Y, and Z. In software, it 

communicates with microcontrollers just like the 
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Arduino by means of analog or digital signals, 

depending on the demonstrate. The foremost 

common accelerometers (just like the ADXL335 

or MPU6050) utilize I2C or SPI conventions for 

advanced communication.  

 

Fig: 4.3 

 

• Electromagnetic Actuators: Electromagnetic 

actuators are gadgets that change over electrical 

vitality into mechanical movement utilizing the 

standards of electromagnetism. They ordinarily 

comprise of a coil of wire (electromagnet) and a 

mobile metal center or plunger. When current 

streams through the coil, it makes a attractive field 

that pulls or pushes the center, creating straight or 

rotational development. In computer program, 

actuators are more often than not controlled 

through microcontrollers like Arduino by 

utilizing computerized yield pins and driver 

circuits such as transistors or H-bridges.  

 

 
Fig: 4.4 

 

• Gyroscope: A whirligig could be a sensor utilized 

to degree precise speed or rotational development 

along one or more tomahawks, regularly X, Y, 

and Z. It makes a difference distinguish the rate of 

revolution and introduction changes, making it 

fundamental in movement following 

applications. In inserted frameworks like 

Arduino, whirligigs regularly come coordinates in 

modules such as the MPU6050, which combines 

both spinner and accelerometer capacities. These 

sensors communicate with the Arduino through 

I2C convention, and libraries like Wire. h or 

MPU6050.h are utilized to examined and translate 

the sensor information. 

 
Fig: 4.5 

 

V. EXPERIMENTAL SETUP 

 

The experimental setup for the Electromagnetic 

Damping-Based Hand Tremor Stabilizer begins 

with fitting the glove onto the user’s hand. The 

glove contains EMG sensors to detect muscle 

signals and inertial sensors such as accelerometers 

and gyroscopes to monitor hand movement, speed, 

and position in real time. 

Sensor data is processed by an onboard 

microcontroller that uses algorithms to distinguish 

between voluntary movements and involuntary 

tremors. Once tremors are detected, the system 

activates the electromagnetic dampers to generate 

opposing magnetic forces that counteract the 

tremors. 

The glove is tested on both healthy individuals (to 

simulate tremors) and patients with conditions like 

Parkinson’s disease or essential tremor. Users are 

asked to perform common daily tasks such as 

eating, writing, or lifting objects with and without 

the damping system active. 

Data from the sensors is recorded and analyzed 

using software tools like MATLAB or Python. The 

effectiveness of the glove is measured by 

comparing tremor amplitude, frequency, and 

muscle activation levels before and after activating 

the damping mechanism. 

Finally, user feedback is collected to evaluate 

comfort, usability, and overall satisfaction. This 

information, along with the technical performance 
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data, helps assess the glove's potential to improve 

hand stability and restore independence for 

individuals with tremors. 

 

VI. RESULT 

 

The Electromagnetic Damping-Based Hand Tremor 

Stabilizer was effectively created and tried, 

demonstrating its capacity to identify and smother 

automatic hand tremors in genuine time. The 

accelerometer and whirligig successfully captured 

high-frequency, low-amplitude tremor designs, 

whereas the EMG sensor precisely separated 

between intentional and automatic muscle action. 

The Arduino Uno prepared information from all 

sensors and controlled the electromagnetic actuator, 

which connected damping strengths as it were when 

tremors were identified. Amid model testing, the 

framework accomplished a discernible decrease in 

tremor adequacy, extending from roughly 40% to 

60%, depending on the concentrated and recurrence 

of the input flag. The actuator illustrated speedy and 

reliable reactions, and the wearable glove remained 

lightweight and comfortable all through testing. 

Clients detailed moved forward hand steadiness 

amid utilize. 

 
Fig: 6.1 

 

VII. DISCUSSION 

 

This project demonstrates how emerging technologies 

like AI voice cloning and GPS tracking can be applied 

effectively in the mental health domain. Individuals 

with cognitive impairments often face challenges in 

navigating their environment safely. Traditional 

solutions require constant human supervision, which 

is not always feasible and increases caregiver stress. 

By introducing a wearable system that uses geofencing 

and personalized voice guidance, this project bridges 

the gap between safety and independence. The 

familiar voice plays a critical role in reducing anxiety 

and improving the likelihood of users following 

instructions. Furthermore, real-time alerts to 

caregivers enable quick responses, potentially 

preventing dangerous situations. The system proves to 

be a human-centered solution that blends empathy 

with technology to support mental well-being in a 

dignified and scalable manner. The comes about 

affirm the viability of electromagnetic damping as a 

promising strategy for real-time tremor concealment. 

The framework given critical tremor diminishment 

without interferometer with deliberate hand 

developments, highlighting its potential as a non-

invasive and user-friendly arrangement. A few minor 

challenges were experienced amid testing, such as 

EMG flag commotion and slight delays in actuator 

reaction. These issues can be tended to in future plans 

by consolidating progressed flag sifting methods and 

speedier, more productive actuators. In spite of these 

restrictions, the model illustrated solid potential for 

real-world application and offers a down-to-earth way 

forward to make strides the quality of life for people 

with hand tremor disarranges. 

 

VIII. FUTURE SCOPE 

 

AI-Based Versatile Control: Join machine learning 

to way better recognize between intentional 

developments and tremors, empowering more 

intelligent, personalized damping reactions. 

 

App Network: Include remote communication 

(Bluetooth/Wi-Fi) for versatile app integration to 

screen tremors, alter settings, and share information 

with healthcare suppliers. 

 

Miniaturization & Consolation: Progress plan by 

utilizing littler, lighter components to extend 

consolation, adaptability, and stylish offer for all-

day wear. 

 

More extensive Therapeutic Applications: Adjust 

the glove for utilize in other neurological or motor-

control conditions, as well as in recovery and 

precision-based businesses. 

 

Clinical Approval: Conduct therapeutic trials and 

seek after certifications to guarantee security, 

adequacy, and preparation for commercial and 

clinical sending. 

 

 

 



© May 2025 | IJIRT | Volume 11 Issue 12 | ISSN: 2349-6002  

IJIRT 178846 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 4665  

IX. CONCLUSION 

 

The Electromagnetic Damping-Based Hand Tremor 

Stabilizer effectively illustrates the potential of 

combining sensor-based movement location with real-

time electromagnetic activation to diminish automatic 

hand tremors. By joining accelerometers, whirligigs, 

and EMG sensors with an Arduino Uno 

microcontroller, the framework was able to precisely 

recognize between intentional developments and 

tremors, guaranteeing that damping was connected as 

it were when fundamental. The electromagnetic 

actuator given convenient and viable counteraction to 

tremor action, driving to a noteworthy decrease in 

tremor sufficiency without ruining typical hand 

movement. The wearable plan was found to be 

comfortable and responsive, making it reasonable for 

day by day utilize. This extend presents a promising, 

non- invasive arrangement for overseeing hand 

tremors, particularly in patients with neurological 

clutters like Parkinson’s malady. Future work may 

center on refining sensor exactness, improving 

actuator speed, and conducting clinical trials to 

encourage approve and optimize the framework for 

real-world applications. 
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