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Abstract: Nowadays, the requirement for power for various gadgets and instruments
everywhere is increasing day by day. Over the past few years, many people have been
using excessive amounts of energy, causing an energy crisis. This problem can be solved
by increasing the number of gadgets, equipments using renewable energy. Walking is
the most common human activity. When a person walks, they lose some energy. This
wastage of energy can be used as renewable energy. “Power Generation By Footstep”,
the aim of the project is to generate power by making use of piezoelectric and solar
plates. This project includes how it utilizes the power generated by footsteps. The aim of
this proposed system is to design a non-conventional method of power generation that
will reduce the power shortage.
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1. INTRODUCTION

Almost all essential items are products of electricity. So we made a system that not only
generates energy from footsteps but also stores it so we can use it for various applications.
For generating purposes, we are using piezoelectric materials have the ability to convert
mechanical stress into energy. The power released by human locomotion is then
transformed into an electric current by the piezoelectric device. On the other hand, by
taking advantage of sunlight as an input to the solar panel, as sun is conventional source
of energy, it helps in energy conservation and generation. After that, power is generated
from the piezoelectric platform and solar panel, we need to preserve that energy, and for
that purpose, a battery is used. Further that is supplied to PIR sensor which is connected
to the bulb.
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Koparkar , Shubham N. Suryawanshi , Prof. J. Shelke , Prof. S. Sahastrabudhey6 this paper
introducing lost energy is transformed into electric energy using piezoelectric effect[1].”
Footstep Power Generation Using Arduino Uno” by T. A. Tengku, and M. S Sbri. proposed
system captures misused energy around system & transforms it into electric energy. Footsteps
are used to apply force on designed sensor, which further gets converted to electric energy
using Arduino [2].

“Electromagnetic Foot Step Power Generation” by Alla et. al focuses on strength which is
then transformed to electric form. Design consists of coil made of copper & magnetic bar
generating voltage. To store generated voltage battery is used. [3].

“Power Harvesting Using Piezoelectric Shoe for External Power Storage” by Mohmmad et.
al focused-on circuit having piezoelectric sensor having storing capabilities. It compromises
piezo disc, bridge rectifier, USB hawsers with exterior power loading device. [4]

Components Requirement
Hardware Requirement

= Pjezoelectric Sensors

= Solar Panel

= Battery

= Charge Controller Circuit

= Diode

= Capacitor
= Relay

= Zero PCB
= Bulb

= LED

=  PIR Sensor

= Connecting Wiress
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2. METHODOLOGY

This proposed system is based on Piezo effect. When the pressure is applied, it the
piezoelectric sensor have property to convert it into electrical energy. We made a plate of
piezoelectric sensors and the sensors are connected in parallel manner. When we apply
mechanical stress or energy it will convert it into electrical energy but that output was
insufficient for our project, solution for this we connect a solar panel which is of 6v. The output
of piezoelectric sensors is in pulsating ac form so we have to convert into dc form this purpose
we connect a bride rectifier. Both of the outputs should not go in reverse direction, it must flow
in unidirectional for this purpose we are using two diodes named as 1N4007. For storing
purpose, we are using Lithium lon battery which is of 2200mAh 3.7v. The output terminal of
battery is connected to the load. We are using 10watt bulb as a load. Whenever the battery will
fully charge the bulb will turn on but if there is no one in the room or that particular area this
will be a wastage of stored electricity. Solution for this we placed a PIR sensor between the
battery and the load. Now what will happen, whenever any person or any object enters in that
room or that particular area the PIR sensor will detects the movement of that person or object
and sends signal to the load i.e. bulb. After detecting the movement, the bulb, it will be turn on
for next 40 seconds and after that it will gets turn off automatically.
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Steps of making hardware

(a)Piezoelectric sensors placed in parallel manner  (b) Parallel connection of sensors

(c) Placed springs on sensors for when applying pressure the same pressure should be applied
on each sensor

Final Model of Project

Hardware Implementation
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3. RESULTS

The existence of electricity produced by both the components first is piezoelectric sensor
and solar panel can be proved by bulb, which plays the role of load in our project. It shows that
the lithium lon Battery which has been charged by piezoelectric sensor and solar panel is well
functioning shown in fig. 2. The operation of system is checked by voltage obtained at output
terminals of piezoelectric sensor and solar panel. We get 17v at output terminal of sensors and
5.2 at output terminal of solar panel. After movement detected by PIR sensor the bulb will turn
on for 40 seconds.

4. CONCLUSIONS

This project develops novel method to generate electric energy with minimum cost, utilizing
the consumption of footsteps power for generating electrical energy. It doesn’t include only
generation but also storage of energy generated. Idea can be implemented for various
applications where energy is wasted due to unavailability of objects or persons using light.
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