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Abstract - This review's main goal is to familiarize readers with the various techniques for drawing energy from vibrations. Energy plays a significant role in our daily lives. Nothing in the world can be envisioned without energy. The entire world is currently working to reduce energy waste and investigate new methods of producing it. This review study discusses energy harvesting from vibrations using various vibrational sources. Seismic waves, vibrations from vehicle mountings, running people, low frequency vibrations, etc. are a few examples of several sources of vibrations. The primary focus of the study is on effective earthquake energy harvesting methods.
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1.INTRODUCTION 

Energy is produced by nature, and humans have always sought to manipulate this source for their own gain. Different strategies for reaching this goal have been developed over time. Due to the underutilized yet significant energy that may be acquired from earthquakes and other types of vibration, this article investigates a different source of power. By catching this energy and turning it into electricity, a novel sort of generation could be accomplished. It's not widely understood that seismic mechanical waves can be used as a source of energy, and there isn't much literature on the subject either. Numerous researchers have looked explored different methods for converting vibrational energy into electrical energy. Electromagnetic, electrostatic, piezoelectric, and combinations of these techniques are some of the methods.

2. SCOPE
 When earthquakes' little-known but enormous potential energy is captured and converted into electricity, a new kind of power generation is made possible. It's not widely understood that seismic mechanical waves can be used as a source of energy. There are many different ways to turn vibrational energy into electrical energy, but standard databases provide nothing when you search for ways to use seismic energy. There is no attempt to specify a technical strategy for harnessing this energy. The practical difficulty of making it a reality contributes to the lack of studies on this subject. Therefore, there is a need for in-depth research in this area. 

LITERATURE REVIEW:
(Adnan Harb 2010): This article gives a brief overview of the history of energy harvesting for low-power systems before reviewing the most recent developments in the fields of energy harvesting, power conversion, power management, and battery charging. The developments in power management strategies as well as energy harvesting from thermal, RF, and vibration sources are examined. Additionally provided are examples of discrete form implementation and integrated form implementation using CMOS microelectronic technologies and MEMS. This paper is concluded by comparing the reviewed works.
(Mohd Fauzi. Ab Rahman et al., 2012): kinetic energy from background vibration is transformed into electrical energy via a vibration energy harvester. In the literature, single element transducers either piezoelectric, electromagnetic, or electrostatic are used frequently by energy harvesters for the aforementioned function. This research develops and analyses a hybrid-based energy harvester that incorporates piezoelectric and electromagnetic transducers. The energy harvester creates a greater magnetic field over a fixed coil by mounting four pole magnets onto the free end of a piezoelectric cantilever beam. Both piezoelectric and electromagnetic energy produces electrical energy when an external vibration excites the harvester. In accordance with experimental findings, piezoelectric vibrations at their resonant frequency of 15Hz and at 1g (1g=9.8ms-2) acceleration may provide an optimal power of 2.3mW in a 60k resistive load, whereas electromagnetic vibrations can produce 3.5mW in a 40 resistive load. Piezoelectric and electromagnetic transducers could be combined effectively to produce greater power than a single transducer of the same size.
(Joseph Davidson and Changki Mo et al., 2014): This paper examines current advancements in energy harvesting technology for applications such as structural health monitoring. Technology that may be utilized to keep track on the health of equipment and structures is very appealing to many sectors. Particularly, the demand for autonomous structural monitoring has grown significantly in recent years. Embedded sensors, data collecting, wireless communication, and energy harvesting technologies are frequently seen in autonomous SHM systems. This study concentrates on the energy collecting technologies out of all of these elements. Since more current SHM systems rely on wireless communications and low-power sensors, some researchers have recently looked into ways to harness local energy sources to power these standalone systems. Vibration, thermal gradients, solar, wind, pressure, and others are examples of ambient energy sources. It would be possible to draw the required electricity straight from the structure itself if it has a sufficiently rich loading. It is most frequently done by transforming applied stress into electricity when employing piezoelectric materials to harvest energy. We discuss more energy harvesting techniques like thermoelectric, magneto strictive, and electromagnetic generators. Last but not least, a frequency-tuning energy harvester is exhibited.
(K. H. Nam et al.,2017): Recently, techniques to recover energy lost during the operation of a road vehicle have been investigated. Road bumps cause vertical motion that causes mechanical vibrations that release a lot of energy. To capture this energy, a linear electric generation system is shown. The method makes advantage of mechanical resonance to increase harvesting effectiveness. To examine the vibration characteristics brought on by road bumps when a vehicle is operating, a mathematical model of the shock absorber suspension and electric generator was developed. To estimate the electricity generation, an electromagnetic simulation using the commercial programmer MAXWELL (Ver. 13, ANSOFT, USA) was carried out. Finally, to increase the amount of electricity produced, the magnetic circuit design was improved. The outcomes show that the suggested method may be applied in real-world situations.
(Hrishikesh meshram et al.,2018): Energy plays a significant role in our daily lives. Nothing in the world can be envisioned without energy. The entire globe is currently working to produce extremely efficient machinery and vehicles in an effort to reduce energy waste. In this thesis, they have looked at several ways to use renewable energy as well as how it is lost through vibrations and other processes. The study primarily focuses on the energy wasted in machine parts and vehicles due to vibration, which affects the life and efficiency of the equipment. In this thesis, they have spoken about vibration and the several kinds of it that come from mechanical parts and moving objects. The literature study provides some fundamental information regarding the vibrations produced in vehicles. Additionally, it offers details on the effects of vibrations and mathematical models for pertinent mechanical and electrical phenomenon.
By utilizing Faraday's law and the piezoelectric principle, the literature study goes on to detail the various techniques and equipment for energy harvesting. We gain a general understanding of the transformation of vibrational energy into electrical energy from a literature review. Further they have explained about how to construct a prototype that employs Faraday's law and test it for output voltage under various conditions. The number of turns, the flux density for electrical effect, and the frequency and amplitude of vibrations for mechanical effect are the variables that are changed. For a two-wheeled vehicle, a mathematical model was developed to help determine where to attach the device. This is accomplished by using a mathematical model to create a graph between time and displacement. The actual device is built and engineered to fit the mounting point.
(Felipe Díaz-Mora et al.,2022): The study of sustainable energy production using telluric movement waves is presented in this publication. There is a description of the features of earthquakes, including the kinds of waves and their strength. The equations that describe how the kinetic energy of earthquakes changes into potential energy are given after, along with a description of a mechanism that makes use of this transformation to generate energy. This mechanism's physical characteristics are identified, and a rough estimate of the electricity it might generate is computed. Currently, the afflicted communities lose electricity for days after a seizure. This energy source may be able to address this problem in part, both now and in the future.
(Horia-Nicolai L. Teodorescu et al.,2022): The question of whether an energy harvester can simultaneously produce large currents for use in an emergency gas valve and be used as a sensor for earthquake and blast waves is investigated in this research. A design for an energy harvester and gadget that can enhance the dependable performance of such valves is put forth. The same energy harvester can be used to power seismic event alarms.
3. CONCLUSIONS
The importance of studying how to transform vibrational energy into electrical energy utilizing earthquake energy as a source. The previously done study is reviewed in this paper. Due to the global decline in oil supplies, there is a critical need for the development of other energy sources. As a result of the population's confidence in the existence of endless resources, not just oil but also water, wood, and other natural resources have already run out. Seismic wave energy harvesting could be a future alternative for producing electricity. The fact that these mechanical waves occur all over the planet opens up the option of transporting and producing electricity in nations without access to conventional energy production methods but with seismic potential to do so.
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