
International Journal of Research Publication and Reviews, Vol 4, no 5, pp 2141-2146, May 2023 

 

International Journal of Research Publication and Reviews 

 

Journal homepage: www.ijrpr.com  ISSN 2582-7421 

 

DESIGN AND IMPLEMENATATION OF PIEZOELECTRIC BASED 

FOOTSTEP POWER GENERATION FOR LIGHTING 

APPLICATION 

AMISHA M S 1, PUNYASHREE B R 2, VENKATESH C SANKANDAL3, Dwarakanath S K 4 

1 2 3 Students, Department of Electrical and Electronics Engineering, SJB institute of Technology Campus, Kengeri Bangalore-560060,Karnataka, India. 

4 Assistant Professor, Department of Electrical and Electronics Engineering, SJB institute of Technology Campus, Kengeri Bangalore-560060, Karnataka, 

India. 

ABSTRACT 

Since time immemorial, man has needed and increasingly uses energy for sustenance and well-being. As a result, many energy resources have been depleted and 

wasted. The proposal to use the waste energy of the legs during human movement is very relevant and important for highly populated countries like India where 

railway stations, temples etc. are continuously crowded. When a floor is designed using piezoelectric technology, the electrical energy produced by pressure is 

captured by floor sensors and converted into an electrical charge using piezo transducers, then stored and used as a power source. And this power source has many 

applications like in agriculture, home applications and street lighting and as a power source for sensors in remote locations. This documentary is all about generating 

electricity when people walk on the floor. Think about the energy you waste when walking. The intention is to convert the energy of mass into electrical energy 

The energy generating floor intends to convert kinetic energy into electrical energy. The energy crisis is the main topic of today’s world. Electricity consumption 

is growing at an exponential rate. This research recommends harnessing human locomotor energy, which, while extractable, is largely wasted. This research presents 

an energy storage concept that uses human movement, skipping and running as energy. Piezoelectric sensors are used in this innovative power generation system. 
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1.INTRODUCTION 

The footprint generation technology based on the piezoelectric sensor converts the mechanical energy generated by people on the ground into electrical 

energy to generate electrical power. If the floor is designed with piezoelectric technology, the electrical energy produced by the pressure is captured by 

the floor sensor, converted into electrical charge by the piezoelectric transducer, stored and used as an energy source. The sensors are placed in series to 

produce the maximum output voltage and send that voltage to the program. This energy is stored in a battery and is ready for use at any time. The idea is 

to convert mechanical energy into electrical energy. Generator floors are intended to convert kinetic energy into electricity. 

Until now, we can safely say that the sun directly or indirectly provided all the energy needed by humans and humans only used renewable energies. A 

proposal to use the wasted energy from foot movement for human mobility. 

This issue is very relevant and important for populous countries like India and China where roads, train stations, bus stations, temples etc. are crowded 

and millions of people are on the move 24 hours a day. All this human/biological energy is wasted, but if it could be harnessed, it would be a great 

invention, and crowd energy farms would be a very useful source of energy in overpopulated countries.  

http://www.ijrpr.com/
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2.COMPONENTS 

 

 

3.BLOCK DIAGRAM  
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4.CIRCUIT DIAGRAM 

 

5.MODEL DESCRIPTION AND WORKING 

The circuit diagram for the footstep power generation system using piezoelectric sensors showed the connection of the PZT ceramic sensors was connected 

in both series and parallel modes. There were 7 serially placed PZT sensors, and each of these serial connections (rows) was in turn placed in parallel 

with 3 other rows of 7 series-connected PZT . The reason for this mode of configuration was to amplify the voltage output in the series connection and 

the current in the parallel connection.  A series connection of 7 PZT ceramic sensors can output up to 20V AC when an even force is applied across the 

sensors.  By using a configuration of both series and parallel, we try to minimize this voltage loss such that, the rows not affected can still output voltage 

in this how to generate electricity using foot-steps with backup charging station (piezoelectric generator) project or advanced footstep power generation 

system. 
The output voltage of the piezoelectric generator is AC-based, and we intend to use it to power DC loads. To achieve this, the bridge rectifier was used 

to convert the AC signal to DC signal.It is observed that voltage divider rule was used which is composed of pair of known R5 and R6 resistor values 

connected in series from the referred paper. 

The Vo wire (also called the analog input wire) will be connected to the analog pin A0 of the Arduino board ,because Arduino pins cannot withstand 

voltage levels above 5V. 

Since we will be reading the Arduino analog input pin, which accepts voltages up to 5V. But If the controller had a 3.3V system, the input voltage supplied 

to it should not be greater than: 

3.3V × 5 = 16.5V 

But Arduino came with AVR chips that have a 10-bit ADC architecture, so this setup simulates a resolution of: 

0.00489V (5V/1023) 

So, the minimum voltage of the input voltage detection module is:  0.00489V x 5 = 0.02445V. 

The PZT sensor, Arduino,  LCD display, Battery, LED strips, Relay and connecting cables are included in this project. The PZT are connected in series 

to boost the voltage and then they are connected in parallel  to amplify the current. The positive terminal of one PZT is connected to negative terminal of 

another PZT and vice versa the connections are done. The PZT are placed are wooden plates and are supported by shock absorber for compression. The 

parallel terminals of all the PZT are connected to Rectifier .A full wave bridge rectifier is used to convert the AC into unidirectional DC and it is also 

used to reduce the peak voltages. From the rectifier it is connected to two resistors of 2 .2KΩ and 470Ω,these values of resistors are considered by doing 

voltage divider rule. 

The rectifier and Resistors are connected to Arduino UNO which is coded to display the Voltage in LCD display when PZT are compressed.  An 

electromechanical relay is used as a switch to operate the LED strips. The relay is also connected to the battery and voltages obtained from the PZT are 



International Journal of Research Publication and Reviews, Vol 4, no 5, pp 2141-2146, May 2023                                  2144 

 

stored in  battery. When the PZT plates are applied force ,they compress which produces voltage and current in micro amps. This produced voltage will 

be stored in battery and will supply for  the load or LED .A buzzer is also connected to produce sound when led strips are on. The LCD displays the 

voltage ,the displayed voltage is Analog to Digitally converted by Arduino. 

 

 
Fig 2. Components connection 

 

6.PRACTICAL CALCULATION 

In this project we connect 7 PZT in series  of 3  rows are connected in parallel  in one tile. Power generated varies with di fferent steps in PZT array that 

is used. The voltage obtained are based on practical results; 

Min voltage=2V/step 

Max voltage=8V/step 

Assume that the average weight of the person using the system is 65 kg . Steps to be taken to enhance the battery’s 1v charge=450 step. 

To boost the battery’s 12V volts,7Ah total footstep required =12x450=5400 steps. 

To boost the voltage of battery on an average the steps required for 1Hour= 450 steps 

Taking into consideration of generated average power is P=0.015Watts. 

So, Power x time=0.015*3600=54Wh 

Battery ratings is 12V, 7Ah the total power required is P(b)=12*7=84Wh. 

Therefore, to boost up the battery voltage the total time required will be 1hr 33min.  

Considering if time required for 1 step is 2 second then time required for 5400 steps will be 5400/(60x1)=90minutes. 

 

Different values of weight ranging from 50kg to 80kg with intervals of 10 kg and respective graphs with respect to voltage, current and power generated 

is plotted in table. 
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Graph 1. Current (micro amps) Versus Volatge. 

 

 
Fig 3. Expected output 

 

CONCLUSION 

In countries facing energy crisis where there is load shedding of electricity due to shortage of energy, this footstep power generation system is the best 

method of power generation and by increasing the size of foot step power generation system the production of electricity generation is increased. Our 

work shows that foot step power generation does not require fuel to generate electrical energy. It is also an eco-friendly method of power generation, as 

it does not require any huge land to set up like other power plants. There is no pollution, no noise, no smoke so this is the best method to install this in 

public place area. There is no maintenance cost and installation cost is also less compared to others. The system can be placed in places where people 

travel around the clock, such as residences, schools and universities. People’s weight provides the force when they walk on steps or platforms. . 
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