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Abstract: This research review paper comprehensively analyzes electric power generation using 

piezoelectric sensors. Piezoelectric materials, with their ability to convert mechanical energy into electrical 

energy, have emerged as promising candidates for energy harvesting applications. Through an extensive 

literature review, this paper examines various studies exploring the principles, advancements, challenges, 

and applications of piezoelectric-based energy generation. The review encompasses theoretical 

frameworks, experimental methodologies, and computational models employed in the field. Key findings 

from the literature are synthesized to identify trends, gaps, and opportunities for further research. The 

abstract highlights the significance of piezoelectric energy harvesting in the context of sustainable energy 

solutions and outlines potential directions for future investigation. 
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I. INTRODUCTION 

The global demand for sustainable and renewable energy sources has intensified research efforts towards exploring 

novel technologies. Among these, piezoelectric materials have garnered considerable attention due to their ability to 

convert mechanical energy into electrical energy, offering promising avenues for energy harvesting applications. This 

research paper aims to explore the utilization of piezoelectric sensors for electric power generation, focusing on this 

technology's principles, advancements, challenges, and potential applications. 

Piezoelectricity, first discovered by Jacques and Pierre Curie in 1880, refers to the phenomenon exhibited by certain 

materials to generate an electric charge in response to applied mechanical stress. This property arises from the 

asymmetric crystal structure of piezoelectric materials, enabling them to convert mechanical energy, such as vibrations 

or deformations, into electrical energy and vice versa. Piezoelectric materials encompass diverse substances, including 

crystals and polymers like polyvinylidene fluoride (PVDF), each with unique properties suited for specific applications. 

The primary objective of this research is to investigate the feasibility and efficiency of utilizing piezoelectric sensors for 

electric power generation. This involves studying the underlying principles governing the conversion of mechanical 

vibrations into electrical energy, optimizing sensor design and configuration, and assessing the performance 

characteristics under various operating conditions. Additionally, the research aims to explore potential applications of 

piezoelectric-based energy harvesting systems in diverse fields such as structural health monitoring, wearable 

electronics, wireless sensor networks, and IoT devices. 

The scope of this research encompasses theoretical analysis, experimental studies, and computational modeling to 

investigate electric power generation using piezoelectric sensors comprehensively. The study will involve 

characterizing the electrical output of different piezoelectric materials under varying mechanical loads, exploring 

techniques to enhance energy conversion efficiency, and evaluating the feasibility of integrating piezoelectric energy 

harvesting systems into practical applications. Furthermore, the research will address challenges such as mechanical 

resonance, impedance matching, environmental factors, and scalability to ensure the viability and reliability of the 

proposed technology. 
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This paper is organized into several sections to present a systematic analysis of electric power generation using 

piezoelectric sensors. The subsequent sections include a literature review, fundamental principles, experimental 

methodology, results and analysis, discussion, and conclusion. By addressing these aspects comprehensively, this 

research aims to contribute to advancing piezoelectric-based energy harvesting technology and integrating it into 

sustainable energy solutions for various practical applications. 

 

II. LITERATURE REVIEWS 

Industrial sensors and actuators are only two examples of the many engineering uses for piezoelectric materials. 

Renewable energy applications have explored materials with high piezoelectric charge and voltage coefficient for their 

remarkable mechanical-to-electrical and vice versa energy conversion capabilities. The piezoelectric material is the 

backbone of the energy harvester. It generates a net electric charge because of the unit cell's dipole moment when 

mechanical vibrations or stress drive ions to be displaced in the material. An electric potential is generated across the 

material due to this event. This review paper presents the results of an extensive piezoelectric energy harvesters (PEHs) 

investigation. Furthermore, the basic concept of piezoelectric materials and their modeling for different applications are 

described methodically. Following this, provide a brief overview of prior research considering PEH's other applications, 

outlining the techniques and technical details. A critical overview of the current issues in this field has been presented 

as a discussion. Consequently, researchers interested in using PEHs can find some useful information in this review. [1] 

- The current electricity shortage is a major obstacle to industrial growth and rural development. Emerging economies 

like India's are feeling the pinch of power shortages. Finding effective ways to generate electricity using human energy 

waste for a better future is necessary to solve problems like these. This project uses an unconventional method—

walking or running on the footstep—to generate electrical power. Thecountry is currently in dire need of an alternative 

energy system. Transforming mechanical energy into electrical energy is known as non-conventional energy using 

footsteps. As a result, much energy has been lost or wasted. In densely populated countries like India and China, where 

millions of people are always on the move and everywhere, It will find a proposal to use waste energy foot power in 

conjunction with human locomotion.[2] 

 
Fig.1 Piezoelectric Generator 

One such novel approach to energy harvesting using piezoelectric sensors is the subject of this article. Mechanical 

energy, such as vibration, can be converted into electrical energy and stored for later use using piezoelectric sensors. 

There are more practical uses for piezoelectric sensors. The following procedures highlight a few of the new uses. 

Airports and train stations world wide increasingly need alternative energy sources to power their operations. 

Piezoelectric devices mounted in terminals can harness the kinetic energy of foot traffic. One possible use for this 

energy is reducing the power needed to run the lighting systems. Many of the conveniences enjoy eddaily rely on these 

technologies. As the power consumption of these handheld electronics continues to rise, there is a growing interest in 

exploring potential renewable energy sources in the natural environment. A novel piezoelectric energy generator is the 
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focus of this article. In the future, we may harness vibration and pressure to generate energy (like people walking). This 

study uses piezoelectric materials to generate and store energy from the vibrations of people walking. This notion can 

also explain some huge vibration sources found in nature. This system also represents an easy-to-implement and 

inexpensive piezoelectric energy harvesting model. [3] 

Underneath highways, walkways, and other heavily used places, as well as piezoelectric crystal arrays are placed to 

achieve maximum voltage generation. The array's voltage can then be used to charge other electronic components, such 

as capacitors and Lithium batteries. Developed a piezo tile that can produce 40V. One way to accomplish power 

harvesting is to employ piezoelectric materials, which can transform the vibrational energy of their surrounding 

environment into electrical energy. It is possible to store this electrical energy for later use or to use it to power other 

equipment. The project's rectifier, DC-DC converter, and battery charging circuit use minimal components, making it 

small, inexpensive, and easily modifiable in the future. There is a linear relationship between the weight of the tile and 

the voltage that results from it. The energy produced is proportional to the quantity of piezoelectric elements and the 

number of passing cars. Slower vehicles generate more energy than faster ones, but further studies are needed to 

demonstrate that this piezoelectric power generation technology is effective. It offers great potential as a future 

sustainable energy and power solution. A model to anticipate the amount of power capable of being created from the 

weight of a vehicle and speed breakers through springs with attached piezoelectric devices. Using this, extensive power 

lines won't be needed for street lighting. Additionally, it can be utilized as a charging portto illuminate structures along 

roadways. [4] 

The need for electricity is growing exponentially, and it is already an essential component of human life in many 

everyday activities. A renewable energy source known as footsteps can be generated by stepping on a specific 

arrangement—that is, by creating vibrations on the surface of the piezoelectric. To maximize efficiency, solar panels 

can be added to produce extra electricity in addition to the power generated by vibrations, and the design is such that it 

collects the maximum amount of power that the sun can produce and converts it into electrical energy (footsteps). A 

central monitoring system records the total power produced, the number of footsteps per day, and the amount of 

pressure, and it uses piezoelectric sensors to capture the undesired energy that is exhausted to the ground. This process 

generates power using a piezoelectric sensor and solar panels. This power is then sent to the main power supply or used 

to power street lights, among other things. Markets, bus stops, public retail areas, and areas where people congregate to 

charge their mobile phones are ideal locations for the planned system. [5] 

There has been a meteoric rise in the use of electrical power. Currently, power generation levels need to be improved to 

meet current demand. This work offers a way to harness human energy and turn it into usable power. In this context, 

"human power" means using human labor to generate energy that can power electronic devices. Power can be harnessed 

from human movement in nations like India, which has a significant population of walkers, runners, and jumpers. This 

work shows how to use a piezoelectric sensor to collect energy from human motion and how to use that energy to 

charge a mobile phone using radio frequency identification technology. A piezoelectric sensor transforms the 

mechanical stress from walking into an electrical current. This accumulated voltage can power a storage battery. 

Lighting, train stations, fitness centers, and other public spaces can be powered by the energy stored in batteries, which 

increases as the number of people walking on these tiles increases. When it comes to energy production, this is the most 

eco-friendly method. The model's documentation lays out the design specifics and simplifies the concepts. [6] 

The country's population is growing, with it, the electricity demand. There was a corresponding rise in energy waste in 

a variety of forms. Returning this energy to a useful form is thus of utmost importance. Electronic devices have 

proliferated in tandem with technological advancements and gadget usage. Using conservative methods to generate 

power is becoming inadequate. An alternative means of producing electricity is required. Additionally, the energy is 

lost when people move about. The piezoelectric sensor provides a solution by transforming the wasted energy into 

usable form. When subjected to pressure, this sensor produces a voltage reading. The footstep power generation system 

is an energy-saving method employed to generate power. [7] 
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Fig.2 Piezoelectric Effect 

Since the beginning of time, humans have needed and used increasing amounts of electricity to stay alive and healthy. 

Countless energy resources were drained and lost because of it. Renewable energy applications have explored materials 

with high piezoelectric charge and voltage coefficient for their remarkable mechanical-to-electrical and vice versa 

energy conversion capabilities. Ground sensors in a piezo electric-powered floor system collect the electrical current 

released by the strain, transform it to an electrical charge, and store it for later use as an energy source via piezo 

transducers. Some of the many uses for this energy supply include farming, household applications, public lighting, and 

charging automobile sensors. Humans walk and generate energy on the ground in this take a look. Just think about how 

much energy is lost every time someone walks. Transforming mechanical energy into electrical power is the basic idea. 

The energy era ground's primary function is to transform mechanical motion into electrical power. At this very moment, 

the energy catastrophe is the most pressing issue on the global agenda. The objective of this research is to find a 

solution to the problem. To increase an energy-producing ground that can generate 100W in 12 stages to 100 steps to 

generate one megawatt. To make it exceptional is to achieve fulfillment. [8] 

Today, energy is an essential need in a rapidly evolving society, but its demand is astronomically high compared to its 

generation. A method to put the energy that would otherwise go to waste when moving goods to good use. Conversely, 

the goal of the work was satisfied through the testing and implementation of the design with the aid of electronics. 

Since they are always in use, road speed breakers produce a substantial quantity of power using this method. This 

approach still needs to be widely used in India. Finally, this generation method can be suggested because piezoelectric 

generation systems are trustworthy, easy to access, and have a long lifespan. [9] 

Using a piezoelectric element, a harvesting system, and two mechanical energy conversion technologies, this study 

examined the efficiency and power of the energy produced by measuring the waves' voltage and pressurewith their 

activity. Because of their ability to generate short bursts of energy in response to changes in external forces, 

piezoelectric sensor devices are well-suited for use with continuously invading coastal structures. Therefore, when the 

wave energy rose, the wave pressure and voltage also increased, and it was verified that the maximum values within the 

experimental conditions were 7.75 kPa and 11.24 V, respectively. This resource has a significant function as a compost 

fuel substitute; under these conditions, the generated power is around 12.35 mW, and when applied to the actual sea 

area, the super compact rule increases the amount. The piezoelectric energy collecting device's optimal form and 

maximum power generation efficiency for real-world marine applications will be reviewed and proposed in future 

work, along with methods to optimize energy efficiency. [10] 

Traditional power-generating sources need help to keep up with the ever-increasing demand for electricity worldwide. 

It turns the mechanical energy of the step into electrical energy. Developing a means of producing electricity that 

contributes to lessening power outages is the primary goal of this project. Using piezoelectric sensors, this project will 

transform mechanical energy into electrical energy. Countries with large populations, such as India and China, will 
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benefit greatly from this project's plan to use and apply excess energy in human footsteps. A method for producing 

energy directly from footfall was implemented as part of the project. This method can be applied in various settings, 

such as stairs, footpaths, platforms, runways, and similar installations. Particularly in highly populated regions. [11] 

This study presents a model that can harness people's energy while walking, jumping, and running and then store it for 

later use. This approach makes perfect sense when considering the demographics of a nation like India, with its massive 

pedestrian population. This work shows how to utilize a piezoelectric sensor to collect energy from human movement 

and then use that energy to charge a phone safely via RFID. After passing via piezoelectric sensors, the ground reaction 

force (GRF) generated by the foot can be used to power electronics. A storage battery can be charged using the 

aperiodic voltage that builds up with successive exertion, provided the appropriate electronics are in place. Common 

uses for the electricity generated by this method include public spaces like fitness centers, streetlights, and bulletin 

boards. Green energy and other eco-friendly methods of producing power are also encouraged. This paper laid out this 

model's framework, design features, and fundamental implementation. [12] 

Every day, more and more power is needed. The demand for a reliable power supply necessitates the exploration of 

various renewable energy sources. Power generation by the piezoelectric effect is one potential answer to the energy 

dilemma. This notion of a speed breaker that can collect energy uses this effect. The setup stores the electricity it 

generates in batteries for everyday applications later. [13] 

Using the resources around us, this research aims to discover a power source that is suitable, dependable, and efficient. 

The potential for mechanical strains to generate electricity is enormous since it will pave the way for the potential to 

generate electricity from commonplace activities like walking. With the help of piezoelectricity, it can produce small 

amounts of power that can be collected and stored in batteries for later use. The power generated by a piezoelectric 

device is directly proportional to the square of its surface area multiplied by the tension applied to it. By implementing 

this in the congested hallways of buildings, malls, etc., a significant amount of money can be saved on electricity 

generation, for instance, for lightning. [14] 

The energy-generating capabilities of piezoelectric materials are obvious. The question is whether the present 

approaches can be used far and wide. The answer to this question depends on knowledge of their current value about 

environmental and socio-urban factors. This paper offers the first comprehensive literature analysis on piezoelectric 

generation methods. It compares and contrasts these methods based on their energy potential and discusses the social 

and economic ramifications of each. The findings provide light on the pros and cons of piezoelectric materials to enable 

power generation, demonstrating the usefulness of piezo systems in the real world. [15] 

The importance of power in today's world is growing for every endeavor. Electrical demands, even though a mix of 

renewable and nonrenewable power sources. Among these resources is the human population. Powering this endeavor 

is the simple act of walking or jogging. Exercising by stair climbing burns calories. Steps and platforms allow humans 

to use their weight to create power. Eventually, the energy produced will be used around the house by charging a 

battery. This technique works well whenmany people are constantly moving, such as busy educational institutions, 

religious buildings, and movie theatres. When activated, the control mechanism's piezoelectric sensors can transform 

mechanical pressure into electrical energy. There is no noise and no pollution produced by walking on the floor. Mobile 

phones, laptops, and other electronic devices can be charged using the energy produced by this technique. [16] 

A real-life system implementation is mimicked by the simulation-based system design. MATLAB-Simulink, a real-time 

simulation tool, examines feasibility and practicality. The issues connected with the material sciences for piezoelectric 

generator modeling and the field of power electronics for additional components were included in the proposal of the 

system design structure, which aimed to produce a realistic output. This device guarantees smooth vehicle performance 

and reduces fuel consumption by converting the mechanical stress that cars experience when traveling on asphalt roads 

into usable electrical power. The system's ability to simulate in real-time allows it to estimate the effective global 

carbon footprint. Techno economical business analyses assess technological feasibility and offer a strategic viewpoint. 

The real-world installation cost and payback time for the United Arab Emirates were estimated using the simulation-

based power generation findings, confirming and projecting the economic outcome in real time. Afterward, a study 

compares the proposed system to other renewable energy sources using the levelized energy cost factor. This work aims 

to provide an economical alternative to reduce the global carbon footprint. [17] 
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Fig.3 Piezoelectric Wave energy 

It turns the mechanical energy of the step into electrical energy. Developing a means of producing electricity that 

contributes to lessening power outages is the primary goal of this project. Using piezoelectric sensors, this project will 

transform mechanical energy into electrical energy. Countries with large populations, such as India and China, will 

benefit greatly from this project's plan to use and apply excess energy in human footsteps. A method for producing 

energy directly from footfall was implemented as part of the project. This method can be applied in various settings, 

such as stairs, footpaths, platforms, runways, and similar installations. Particularly in highly populated regions. [18] 

This project presents a footstep power generation system that overcomes the current system's shortcomings. All phases 

are automated, which reduces the interference caused by humans. A new park automation model, powered by 

renewable energy, is running. Make technology even better in the future by putting piezoelectric sensors in public 

places, like streets, to collect energy from people walking on them. Publicly beneficial streetlights can be turned on 

using this energy. Also, electric energy is generated whenever someone walks on the tiles containing this piezoelectric 

sensor—strategically positioned throughout the house. This energy can power a fan, lights, and other appliances. [19] 

This project allows us to control DC loads using a piezoelectric sensor and the force applied to it. There are obvious 

practical limitations to the systems. Still, the theory developed in this study does justify the employment of switching 

techniques in efficiently transforming that energy into a useful form. Producing power from a piezoelectric disc was the 

intended goal of the finished prototype design. The practicality of the piezoelectric system lies in its low-cost design, 

which allows it to extend the functioning period of most common products. By analyzing the gathered data, we can find 

ways to make portable electronics last longer on a single charge. There are obvious practical limitations to the systems 

given. Nonetheless, the study's theory provides cause to believe that switching approaches can effectively convert that 

energy. Based on measurements of source current into the main and load current transmitted from the secondary, there 

is low current gain between the input and output ports of the switch in the forward converter hybrid. Also, the results 

were the same when looking at the buck converter's energy transfer via the series switch and inductor. Also, the 

investigation's findings show that the prototype design achieves the goal of using piezoelectric discs to generate power. 

The piezoelectric system is an affordable and functional solution that can extend the runtime of many everyday items. 

The information gathered could increase the time that portable electronics can be used simultaneously. [20] 

There has been a meteoric rise in the use of electrical power. Currently, power generation levels need to be improved to 

meet current demand. This work offers a way to harness human energy and turn it into usable power. In this context, 

"human power" means using human labor to generate energy that can power electronic devices. Power can be harnessed 

from human movement in nations like India, which has a significant population of walkers, runners, and jumpers. This 

work shows how to use a piezoelectric sensor to collect energy from human motion and how to use that energy to 

charge a mobile phone using radio frequency identification technology. A piezoelectric sensor transforms the 

mechanical stress from walking into an electrical current. This accumulated voltage can power a storage battery. 

Lighting, train stations, fitness centers, and other public spaces can be powered by the energy stored in batteries, which 
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increases as the number of people walking on these tiles increases. When it comes to energy production, this is the most 

eco-friendly method. The model's documentation lays out the design specifics and simplifies the concepts. [21] 

An experimental model for piezoelectric kinetic energy harvesting of footsteps is presented in this research. 

Piezoelectric materials show great promise for converting the mechanical energy of footfalls into usable electrical 

power. Get a little power by placing piezoelectric tiles (Piezotiles). A single piezo tile can produce a maximum of 5-8 

volts. Installing multiple piezotiles will supply us with much voltage. Using other current sources generates even more 

power. The piezo tile is one type of piezoelectric transducer that can convert mechanical stress from the ground into 

electrical energy. Radio-frequency identification (RFID) uses an electromagnetic field and draws power from a battery 

for automatic object identification and tracking. Therefore, only authorized individuals with tags can log in to utilize 

RFID energy for different purposes. [22] 

The article suggests a new method for producing electricity using piezoelectric sensors placed along sidewalks, which 

can charge a battery and provide force as needed. The piezoelectric sensors in the footstep power production approach 

convert the mechanical energy of people's footfalls on the floor into electrical force. The advantages of a piezoelectric 

force generation framework include its zero-risk approach, low impact on pedestrians, and the fact that it is safe for 

users to operate. The mechanical and electrical components of the step power generating method work together to 

provide almost little loss of power. This system can also remove power from a battery and store it. The electricity 

generated by this method can be used to power street signs, activity boards, and road lights. Finally, for power reasons, 

the force that will be abandoned can be transferred to the national grid. [23] 

 
Fig.4 Piezoelectric Generator Power 

The energy demand is continually increasing, and energy use has always been growing exponentially. Consequently, 

look into the possibility of energy availability from other energy sources. Other public spaces are perpetually jam-

packed, and finding ways to harness the wasted energy of human locomotion via foot power is a significant and 

relevant issue. Using floor sensors and piezo transducers, flooring constructed with piezoelectric technology may 

harness the electrical energy generated by pressure, transform it into an electrical charge, and store it for later use. This 

work focuses on using piezoelectric materials to create new forms of energy. This study details the utilization of 

piezoelectric materials to produce and store energy from the vibrations caused by humans walking. Perceptions and 

adaptability of piezoelectricity are also examined in this study. By contrasting the whole cost of producing power with 

solar energy, researchers have investigated the real-time flexibility of piezoelectric technology. An easy-to-implement 

and cost-effective piezoelectric energy harvesting model is also proposed in this work. [24] 

When the concrete block is compressed, the four piezo sensors that are linked in parallel produce enough energy to light 

up a red LED at 3.8 volts. Large sensors, capable of producing ten times as much voltage, will be necessary for use in 

the field. In addition to meeting the need, the model can generate electricity in the field. Electricity needs in both urban 

and rural areas can be met by energy harvesting, which can be a great asset. 40,000 kwph is the estimated energy 
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produced by a dual carriageway. It follows that this kind of innovation has the potential to improve the future and 

reduce energy costs, both of which are good for the country's economy. [25] 

 
Fig. 5 Bimorph Piezoelectric Energy 

Power outages are currently the biggest obstacle to urban and rural areas' progress toward modernization. To address 

these issues, must create reliable methods of producing electricity using available resources, regardless of the weather. 

In this project, a piezoelectric sensor is used to run a mechanism that unconventionally generates electricity—that is, by 

converting mechanical energy into electrical energy through walking. When a piezoelectric sensor is subjected to strain, 

it generates an electric field, which is utilized to generate non-conventional energy. To build a circuit that can produce 

piezoelectric current, one needs an Arduino (UNO R3), an LED, a buzzer (5V), a DC cooling fan (12V), connecting 

wires, and a breadboard. Consequently, in densely inhabited and congested regions, it is crucial to harness the waste 

energy produced by human locomotion and transform it into electric power using piezoelectric materials. This will help 

to generate enough energy. [26] 

This project aims to find an alternative way to generate electricity and use the power of the human gait as an example. 

Currently, the nation is in dire need of an alternative energy system. Transforming mechanical energy into electrical 

energy uses non-conventional energy sources, such as footsteps. Provide a novel approach to power generation using 

the Piezo sensor and the energy conservation theorem. The idea of combining human locomotion with the wasted 

energy of walking is highly pertinent and significant in densely populated nations such as China and India, where 

millions of people are constantly on the move, and everywhere you look, there are overcrowded roads, train stations, 

bus stands, temples, etc. [27] 

This study has detailed the steps for building a footstep power production system that uses commercially available 

piezoelectric sensors. Power resources have been depleted and exhausted due to the astronomically high energy 

demands of the human species since their advent on Earth. The plan to use lavish energy in human feet is appropriate 

for highly populous countries like India and China. Where there is constant congestion, with people squeezed into 

crowded streets, trains, and bus stations. Consequently, this idea can be used to harness and use power by transforming 

mechanical energy into electrical energy.[28] 

Given the exponential growth in the use of electrical energy. Therefore, a targeted effort is required to meet the demand 

for a safe and reasonably priced force age and diffusion system. This study provides a model that captures and stores 

the energy that people expend while walking, hopping, and running. In terms of population density, this approach 

works well for countries like India, which has a massive peddler population. Using a piezoelectric sensor, this study 

demonstrates a method for collecting this human motion energy. Piezoelectric sensors can convert the ground response 

force (GRF) exerted by the foot into a voltage adequate for controlling an electrical device. With the right gear, you can 

charge a capacity battery using the periodic voltage that develops due to progressive exertion. Essential applications 
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such as road lights, notice boards, fitness centers, and other public locations can also use this technology's force. It 

promotes environmentally friendly practices and efficient power generation on the path to energy independence. A 

basic implementation of the same, as well as the main idea and setup details of this model, are presented in this work. 

[29] 

This paper primarily focuses on generating and storing electrical energy using piezoelectric materials. Simply put, these 

materials can use an energy harvesting mechanism or circuit to transform mechanical energy into electrical energy, 

which can then be stored. There is much interest in studying how to convert energy from ambient vibration. It is the 

most preferred electromechanical transducer material for low power consumption applications like wireless and sensors 

because it is compatible with high voltage electronics and microsystems and supports standalone circuits. The primary 

objective of this work is to provide electronic and electrical devices and equipment with energy by utilizing 

piezoelectric materials and storing them in an energy storage device, such as a battery. The simulation results are in 

MATLAB Simulink, and experiments are conducted to verify that the energy extraction works. Because of this, the 

proposed method might be useful for powering devices with limited resources. [30] 

The current situation calls for the urgent creation of affordable, environmentally friendly, and infinite energy sources to 

meet the unsustainable growth in demand. Unfortunately, current energy supplies are unable to meet this demand. 

Walking is the most common thing people do every day, and every time they walk, they release energy into the Earth, 

which is wasted. This energy is converted into electrical energy through the piezoelectric effect to preserve and utilize 

it. An AC voltage is the output of a piezoelectric sensor, which uses the piezoelectric effect. This device employs a 

piezoelectric sensor network along the sidewalk, which supplies electricity to the streetlight lane; additionally, it 

incorporates the smart shoe, which uses GPS monitoring for small-scale production to increase energy output further. 

This new work model compares with the current one and includes GPS tracking and a method for switching on and off 

lamps. [31] 

The article proposes harnessing the power of footfall to generate electricity. Using pressure to produce electricity, the 

suggested device functions as a tool [7], [8]. This post is great for public spaces like train stations, malls, bus stops, and 

retail complexes. So, these gadgets are put in places where people are walking, and they must ride them to get through 

or stay alive. After that, these devices will generate a voltage in response to each person's step. Because of its ability to 

convert mechanical stress, vibration, and power into electrical impulses, the piezoelectric sensor finds widespread 

application in this field. The approach offers a voltmeter for evaluating performance, together with LED lights. When 

subjected to pressure, a piezoelectric sensor may convert mechanical stress into electrical current. To show how much 

power is drawn from the battery, employ the AT89S52 in this case. On top of that, a Wii-enabled IoT system utilizes a 

signal's frequency of generation. Data can be utilized to achieve users' intended power gains through Internet of Things 

(IoT) tracking. [32] 

This study presents an updated examination of several piezoelectric sensor designs and strategies for producing power 

efficiently. Investigating and contrasting different configurations of piezoelectric sensors. This study comparesthe 

output of piezoelectric sensors stacked in series, parallel, and series-parallel. This research compares various 

piezoelectric sensors to design and simulate a widely usable, energy-efficient piezoelectric sensor. [33] 

 

III. CONCLUSION 

Using piezoelectric sensors to generate electricity is the subject of this study review paper's concluding remarks. By 

analyzing various literature surveys, we thoroughly grasp the concepts and applications of piezoelectric energy 

harvesting technology. Several important points have been made after looking at the results of several investigations. 

Advances have greatly improved the efficiency and scalability of energy harvesting systems based on piezoelectric in 

materials science and sensor design. Furthermore, additional research is needed to address issues with mechanical 

resonance, impedance matching, and environmental influences. These have been investigated withvarious applications, 

including structural health monitoring and wearable electronics. The paper goes on to say that piezoelectric energy 

harvesting can only progress with the help of new methods that combine many disciplines and incorporate cutting-edge 

technology like nanotechnology and flexible electronics. In sum, our findings highlight the promise of piezoelectric 

sensors as renewable energy sources and the necessity of further investigation into their practical applications in the 

fight against climate change. 
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