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1. INTRODUCTION  

Energy demand in all countries is 
constantly increasing, and the production and import of 
electricity cannot meet consumption and export. We 
always go with wind energy or solar energy or tidal energy 
or other sources of energy the power production is still 
not sufficient. .So to cope with this situation we need to 
generate electricity by any ways necessary. 

 When people walk, they lose energy to the surface they 
are walking on, due to the transfer of weight on to the 
surface. The idea of this model is to capture this energy 
and convert it into a usable form. The energy generated 
during walking is concentrated on piezoelectric sensor, 

which converts this energy into electrical energy. This 
energy is stored and used in the battery. 

The aim is to generate energy from foot step. This system 
provides a platform where footsteps can be placed. 
Whenever people walk or stand on the top plate it dips 
down slightly and their weight is converted to electrical 
power. 

If we install such system in some of the busiest centers of 
our cities from train stations to airport, from offices,  

2.  SYSTEM CONFIGURATIOIN 

 COMPONENTS 

1 Diodes   
 

1) Piezoelectric sensor tile 
 
Piezoelectric materials are the central part of the 
piezoelectric sensor. These materials can produce 
electricity when mechanical stress is applied. The word 
piezoelectric means electricity generated by pressure. A 
device that makes use of piezoelectric effect is called a 
piezoelectric sensor. The piezo electric tile is a tile of 
dimension 30cm x 30cm. The number of piezoelectric 
sensors are installed on this tile are Eight. The sensors are 
connected in a series-parallel combination. Electricity is 
generated when the tile is subjected to compressive or 
tensile stress, developing a voltage gradient and a next 
current flow.  

              4) RFID module  

 5) Rectifier                                                                               

 6) Arduino 

7) Resistors                                                                          

8) Capacitors 

2) Voltage regulator 

3) Piezoelectric Sensor Tile                                                                                               

Abstract - The consumption of electrical power is 
increasing rapidly at a very fast rate.  We are in a situation 
where electricity production is not able to cover up the 
electricity consumption. This paper proposes a method to 
generate electricity by harvesting human power. Human 
power is defined as, use of human work for energy 
generation which can be used to power electronic device. In 
countries like India, which have a large pedestrian 
population human power like walking,  running  and 
jumping can be used as a power  source . This paper 
presents a method for energy harvesting, from human 
motion with the use of piezo electric sensor and also exhibits 
the use of stored   energy that is to charge  mobile  phone 
using RFID. The force exerted from walking, is converted 
into voltage by piezo electric sensor. This voltage   built up 
can be used to power a storage battery. The more people 
walk through these tiles, the more energy is stored 
in batteries and can be used to power lights, train stations, 
gyms and other public places. This is 
an environmentally friendly approach to energy productio
n. The documentation provides simplified concepts and 
design details of the model. 
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Figure 1: Piezoelectric sensor tile 

2) Voltage Regulator 
 
Voltage Regulator (LM 7805), employs internal current, 
restricting thermal close down and secure  running area 
protection, making it essentially indestructible. It 
can provide output currents up to 1A.It has fixed output 
voltage of 5, 6, 8, 9, 10, 12, 15, 16, 18, 24 V. 
Therefore, it is useful in a variety of applications. Despite 
the fact that designed ordinarily as fixed voltage regulator, 
the device can also be used with external components to 
reap voltage and current. 

 

Figure 2: Voltage Regulator 

3) Diode 
 
A diode is two-terminal electronic issue which conducts 
electricity, primarily only in single direction. A diode has 
high resistance on one end and occasional resistance on 
the opposite end. 

 

Figure 3: Diode 

The arrowhead is the anode terminal which represents the 
path of the current flow.  Another end terminal is cathode. 

  
 Light Emitting Diode (LED) 

 
“A light-emitting diode (LED) is a semiconductor light 
source. When a light-emitting diode is forward based, 
electrons are able to recombine with holes, within the 
device, releasing energy in the shape of 
photons”.  Colors are available based on wavelength range, 
voltage drop, and material. Red, green, 
yellow and blue LEDs are very common.[5] 

 

Figure  4:  Light Emitting Diode (LED) 

1N4007 Diode 

It is a rectifier diode. It is specifically designed for circuits 
that need to convert alternating current to direct 
current  how the diode is made by two dissimilar P and N 
semiconductors type, a junction is formed between the 
diodes. The identification number for this particular diode 
is 4007. It can pass current of up to 1A. The PIV rating is 
1000 V. 
 

 

Figure 5: 1N4007 Diode 

4) RFID Module 
 
Radio Frequency identification, or RFID, is an 
identification and logging technology. RFID system uses 
tiny chips, called as "tags", to transmit piece of information 
to an RFID reader. The tag contains a Transponder 
with digital memory chip with unique electronics code. 
RFID is a technology that communicates over radio waves 
to exchange signals with electronic 
tags and readers attached to objects for identification 
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and tracking purposes. We are using RFID for the 
authentication of the user and not compromising the 
accuracy and functioning of the system. 

.  

Figure 6: RFID Module 

 3. BLOCK DIAGRAM 

 

Figure 7:  BLOCK DIAGRAM 

4.  WORKING 

The piezoelectric tile in which piezoelectric sensors are 
installed. It displaces slightly every time a person walks 
over the platform,. It is designed in such a way that it dips 
down slightly when the weight is applied and returns back 
to its original state when the weight is removed. This 
platform channels the pressure developed by the human 
activity, like walking, running on it. The output given by 
the piezoelectric material is not steady. The charge 
developed by this sensor is always AC. A bridge circuit is 
used to convert this unsteady voltage to linear voltage. It is 
done to stabilize the charge and to convert AC into DC. 
Rechargeable batteries are used to store the output DC 
voltage. The battery can be utilized to charge mobile using 
RFID access. 

 

Figure 8: Working of Piezoelectric tile 

The LCD display is calculated using an ATMEGA 328P 
microcontroller. When the system is turned on, a welcome 
message is displayed, which is read by the ADC on the 
microcontroller. Both the microcontroller and LCD are 
powered by 5V. user is required to register in the system. 
Once all the users are registered the system asks to swipe 
the card and connect the charger. Default charging time is 
set which can be later modified. The card can be recharged 
by using recharge button present in the system. 
 

5.  ANALYSIS DONE ON PIEZOELECTRIC TILE 
 
 The ability of the piezoelectric tiles to generate voltage 
was tested by having people weighing between 35 and 70 
kg walk on them. Piezoelectric floors are best suited for 
areas with high floating populations. Pressure-assisted 
power generation technology using piezoelectric tiles is a 
new development. Companies in this sector are still 
looking for sponsors and investors. A graph of 
weight dependence on power generated per 
second is built. It can be seen that the maximum stress 
occurs when the maximum force/weight is applied. The 
relationship between a person's weight and 
output is shown in Figure 9 
 

 

Figure 9: Weight V/s power graph of piezo tile 
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6.  ADVANTAGES 
 

1) Encourages use of environment friendly energy. 

2) Easy to install simple installation 

3) Easy to handle. 

7.  CONCLUSION 

We have developed a system that can generate energy 
from stairs, and the energy generated can be used for 
basic applications such as charging mobile devices. 
Comparing the different types of piezoelectric materials, 
PZT has been shown to outperform them. We also 
compared the different types and found that the series-
parallel coupled connection is more suitable. As a result of 
studying the weight applied to the piezoelectric tile and 
the corresponding generated voltage, it can be seen that 
there is a linear relationship. It can be 
used for street lights without using long power lines. It can 
also be used as a charging port and can provide lighting for 
buildings overlooking the sidewalk. 
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