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A B S T R A C T 

Galvanic vestibular stimulation (GVS) is a non-invasive technique that utilizes electrical currents to modulate the vestibular system, which is responsible for balance 

and spatial orientation. This technique involves the application of low-level electrical currents to the mastoid processes behind the ears, thereby influencing the 

activity of the vestibular nerves. GVS has gained considerable attention in research and clinical settings due to its potential to manipulate vestibular signals and 

induce specific perceptual and behavioral effects. By altering the input to the vestibular system, GVS can generate sensations of self-motion, affect postural control, 

influence spatial cognition, and even modulate mood and cognitive functions. The precise mechanisms underlying the effects of GVS are still being explored, but 

it is believed to involve changes in the firing rates of vestibular neurons and the activation of interconnected brain regions. 

INTRODUCTION 

The vestibular system plays a crucial role in maintaining balance, spatial orientation, and coordination of movement. It consists of a complex network of 

structures, including the inner ear, the vestibular nerve, and various brain regions, that work together to process sensory information related to head and 

body motion. Dysfunction of the vestibular system can lead to a range of debilitating symptoms, such as dizziness, vertigo, and imbalance that can 

significantly impact quality of life. Therefore, the development of techniques to modulate the vestibular system and alleviate its associated symptoms has 

been of great interest to researchers and clinicians. One such technique is galvanic vestibular stimulation (GVS), which involves the application of low-

level electrical currents to the mastoid processes behind the ears. GVS can modulate the activity of the vestibular nerves, leading to changes in the firing 

rates of vestibular neurons and the activation of interconnected brain regions. GVS has been shown to generate specific perceptual and behavioral effects, 

such as sensations of self-motion, alterations in postural control, and changes in spatial cognition. Moreover, GVS has potential applications in various 

fields, including neuroscience, rehabilitation, virtual reality, and human-machine interfaces. 

OBJECTIVE OF PROPOSED SYSTEM 

Developing a safe and effective GVS device: The primary objective of a GVS project may be to design and build a safe and effective GVS device that 

can be used for specific applications. Evaluating the effects of GVS: A GVS project may aim to evaluate the effects of GVS on specific functions, such 

as balance, cognitive performance, or physical performance. Developing new applications for GVS: GVS is a relatively new technology, and there may 

be opportunities to develop new applications for GVS, such as in virtual reality or for treating specific conditions. Improving understanding of the 

vestibular system: GVS can be used as a tool to better understand the vestibular system and its role in various functions, such as balance and navigation..  

MOTIVATION OF PROPOSED SYSTEM 

Improved balance: GVS can be used to improve balance in individuals with vestibular disorders or balance impairments. Rehabilitation: GVS can be 

used as part of rehabilitation programs for individuals with neurological conditions, such as stroke or Parkinson's disease. Cognitive enhancement: GVS 

has shown promise in improving cognitive functions, such as memory and attention, in healthy individuals. Physical enhancement: GVS has been shown 

to improve physical performance in athletes and military personnel. Motion sickness: GVS can be used to alleviate symptoms of motion sickness, such 

as nausea and dizziness. Virtual reality: GVS can be used to enhance the realism of virtual reality experiences, improving immersion and reducing motion 

sickness. Research: GVS can be used as a tool for researching the vestibular system and its effects on various functions. 
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METHODOLOGY 

GVS is a technique that involves delivering small electrical currents to the vestibular system in the inner ear, which can influence balance and spatial 

orientation. Here we used H-bridge, an H-bridge is an electronic circuit that can be used to control the direction and amplitude of a DC current, which 

makes it suitable for GVS. To use an H-bridge circuit in GVS, one can connect the output of a function generator or a microcontroller to the input of the 

H-bridge circuit. The H-bridge circuit can then be connected to two electrodes, which are placed on the skin behind the ear. By controlling the direction 

and amplitude of the current flowing through the electrodes, it is possible to stimulate the vestibular system in a controlled manner. 

 

 

 

 

 

 

 

 

Fig.1- block diagram 

The power source is the source of electrical energy that provides the necessary power to the GVS system. It can be a battery or an AC power supply. The 

voltage regulator ensures that the voltage supplied to the GVS system is stable and within the desired range. The H-Bridge Circuit is the main component 

responsible for delivering the electrical stimulation to the vestibular system. It consists of four transistors arranged in an H-shape that can control the 

direction of current flow through the electrodes. The electrodes are placed on the skin over the mastoid bone behind the ear, and they deliver the electrical 

stimulation to the vestibular system. The control circuit is responsible for generating the appropriate electrical stimulation waveform and regulating the 

stimulation parameters such as frequency, intensity, and duration. The control circuit can be implemented using a microcontroller or a dedicated analog 

circuitry, depending on the specific application. Overall, the block diagram shows the key components and functional blocks required for a basic GVS 

system, with the power source providing energy, the voltage regulator ensuring stability, the H-Bridge Circuit delivering stimulation, the electrodes 

delivering the stimulation, and the control circuit regulating the stimulation parameters. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.2- circuit diagram 
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Two transistors are connected on one side of the bridge, while the other two transistors are connected on the opposite side. This forms two pairs of 

transistors, with each pair having one transistor connected to the positive power supply voltage and the other transistor connected to the ground. The 

control signals determine the state of the transistors, controlling the current flow direction. By switching the transistors on and off in the correct sequence, 

the desired current flow direction through the electrodes can be achieved. To allow current flow in one direction through the electrodes, the transistors on 

one side of the bridge are turned ON, while the transistors on the other side are turned OFF. This establishes a path for current flow from the positive 

supply voltage, through the electrodes, and to the ground. To allow current flow in the opposite direction through the electrodes, the transistors on the 

previous side are turned OFF, while the transistors on the opposite side are turned ON. This creates a new path for current flow from the positive supply 

voltage, through the electrodes, and to the ground in the opposite direction. the specific current level delivered through the electrodes 2.8 milliamps (mA). 

The maximum current level for Galvanic Vestibular Stimulation (GVS) is an important consideration to ensure safety and avoid adverse effects. The 

specific current threshold may vary depending on factors such as individual sensitivity, electrode placement, and the specific application of GVS. 

However, there are general guidelines to limit the current level in GVS systems. Typically, the current used in GVS is kept relatively low to minimize 

the risk of discomfort or adverse effects. In most cases, the current is limited to a few mill amperes (mA). It is important to note that individual tolerance 

to electrical stimulation can vary, and what might be safe for one person may cause discomfort or adverse effects in another. Additionally, safety standards 

and regulations, such as those established by organizations like the International Electro technical Commission (IEC), provide guidelines for the maximum 

allowable current for electrical stimulation devices. These standards aim to ensure user safety and prevent harm. To ensure the safe implementation of 

GVS, it is recommended to adhere to established safety guidelines and consult with experts in the field, such as biomedical engineers or medical 

professionals, who can provide specific recommendations based on the intended application and the individual's characteristics. 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3- PCB design 

Designing a PCB (Printed Circuit Board) for a Galvanic Vestibular Stimulation (GVS) system involves converting the circuit schematic into a physical 

layout that can be manufactured and assembled 

 

 

 

 

 

 

 

 

 

Fig. 4- headgear 
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RESULT 

 

 

 

 

 

 

 

 

 

 

Fig. 5- simualtion 

The results may include empirical data and findings related to the effects of electrical stimulation on the vestibular system. This could involve 

measurements of balance, spatial orientation, reaction times, or other relevant physiological or behavioural 2001responses. If the GVS project is focused 

on therapeutic applications, the results may indicate the effectiveness of GVS in treating specific vestibular-related conditions or symptoms. This could 

include improvements in balance, reduction of vertigo or dizziness, or enhancements in specific functional abilities. GVS projects often involve testing 

and fine-tuning the stimulation parameters, such as current intensity, frequency, and duration, to achieve desired outcomes. The results may include 

optimized parameter settings that produce the most effective and comfortable stimulation. GVS projects typically involve assessing the safety and 

tolerance of electrical stimulation in individuals. The results may include data on any adverse effects, discomfort levels, or individual differences in 

response to stimulation, which can inform future applications and safety guidelines. 

 

 

 

 

 

 

 

Fig. 6- headgear design 

ADVANTAGES  

• Non-invasive: GVS is a non-invasive technique that involves electrical stimulation through the skin. This eliminates the need for invasive 

surgical procedures, reducing the risks and costs associated with such procedures.  

• Cost-effective: Compared to other forms of neurostimulation, GVS is relatively inexpensive and requires minimal equipment. This makes it 

more accessible and feasible for research and clinical applications.  

• Portable: GVS devices can be small and portable, making it possible to use them in different settings, such as in the laboratory, clinic, or even 

at home.  

• Versatile: GVS can be used to stimulate different parts of the vestibular system, allowing for various applications, such as balance and gait 

training, spatial orientation, and cognitive enhancement.  

• Safe: When used within safe limits, GVS is generally safe and well-tolerated by most individuals. It does not involve radiation or invasive 

procedures that can pose risks to the patient. 

CONCLUSION 

In conclusion, Galvanic Vestibular Stimulation (GVS) is a non-invasive technique that offers several advantages in various applications. It is cost-

effective, portable, and versatile, making it accessible for research and clinical use. GVS is generally safe and well-tolerated, providing rapid effects and 
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potential for personalized therapy. While further research is needed to fully explore its potential, GVS shows promise as a valuable tool in areas such as 

balance training, spatial orientation, and cognitive enhancement. 
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