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Abstract- Due to the increasing modern day development 

conventional method of electricity generation is becoming 

insufficient and there is greater need for other mode of 

generating electrical energy. To compensate this crises Non- 

conventional energy source system is considered in our work. 

Walking is a day to day activity of a normal person where 

he/she loses energy to the surface while walking, in the form 

of impact, vibration, and sound. This loss of energy is due to 

the transfer of his weight onto the surface through foot falls 

on the ground during every step. This energy can be tapped 

and converted into usable electrical energy. The main aim of 

this project is to produce 5V, 9V and 12V power supply by a 

portable DC regulated power supply system. This is achieved 

through engineering a Piezo electric transducers attached 

with the shoe which converts pressure captured from each 

foot step to an electrical charge. This energy is stored and 

used as a power source with rechargeable battery which is 

amplified and regulated later to produce a constant supply. 
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I. INTRODUCTION 

Man has needed and used energy at an increasing rate for his 

sustenance and well-being ever since he came on the earth a 

few million years ago. Primitive man required energy 

primarily in the form of food. He derived this by eating plants 

or animals, which he hunted. Subsequently, he discovered fire 

and his energy needs increased as he started to make use of 

wood and other biomass to supply the energy needs for 

cooking as well as for keeping himself warm. With the 

passage of time, man started to cultivate land for agriculture. 

He added a new dimension to the use of energy by 

domesticating and training animals to work for him. 

With further demand for energy, man began to use 

the wind for sailing ships and for driving windmills, and the 

force of falling water to turn the water for sailing ships and 

for driving windmills, and the force of falling water to turn 

water wheels. Till this time, it would not be wrong to say that 

the sun was supplying all the energy needs of man either 

directly or indirectly and that man was using only renewable 

sources of energy. In this project, electrical power is 

generated as non-conventional method by simply walking or 

running on the footstep. Non-conventional energy system is 

very essential at this time to our nation. Non-conventional 

energy using foot stepneeds no input power to generate the 

output of the electrical power. This project using a simple 

drive mechanism such as rock and pinion assembles and 

chain drive mechanism. 

II. OBJECTIVE 

 To address the need of increasing demand in electricity 

by non-conventional method. 

 To Design a working DC regulated power supply from 

foot-steps. 

III. CERAMIC PIEZO 

Ceramic Piezo is the heart of the power generation unit in this 

project. PZT, or lead zirconatetitanate (Pb[Zr(x)Ti(1-x)]O3), 

is one of the most widely using Piezoelectric ceramic 

materials. When fired, PZT has a perovskite crystal structure, 

each unit of which consists of a small tetravalent metal ion in 

a lattice of large divalent metal ions. In the case of PZT, the 

small tetravalent metal ion is usually titanium or zirconium. 

The large divalent metal ion is usually lead. Under conditions 

that confer a tetragonal or rhombohedral symmetry on the 

PZT crystals, each crystal has a dipole moment. PZT 

materials and Piezo electric materials more generally, exhibit 

a unique range of properties. 

IV. A. TYPES OF CERAMIC PIEZO MATERIAL 

Without feedback and with feedback are the two types of 

Ceramic Piezo material (fig 1). The feedback type Ceramic 

Piezo contains electrodes, metal plate and feedback electrode. 

But feedback electrode is absent in without feedback type. 

 
Fig. 1: Ceramic Piezo Disc 

V. SPECIFICATIONS 

Resonant Frequency (kHz)             7.2+/-0.5 

Capacitance (pF) 13000+/-30% 

Max.-Input Voltage (V peak-to peak)  30 

Insulation resistance(Mohm)      100 

Metal Plant Material           Brass 

Operating Temperature(°C)     20°C~+60°C 

Resonant Resistance (ohm) 300 

Storage temperature (°C) 30°C~+70°C 

VI. DESIGN OF PORTABLE DC REGULATED POWER SUPPLY 

To get more voltage from Piezo disc by applying pressure is 

achieved through engineering the Piezo transducer with the 

foam sheet and cardboard. Then the produced voltage from 

the Ceramic Piezo is made to flow in rectifier to produce DC 

voltage as shown in fig-2. When the Ceramic Piezo is directly 

connected with capacitor it doesn’t increase the voltage level. 
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Hence, the rectifier plays a major role in this power 

generation system. 

 
Fig. 2: Block diagram of portable DC regulated power 

supply from footsteps 

VII. HARDWARE SETUP 

The hardware setup can be done by making use of 

 Ceramic Piezo 

 DB 107 rectifier 

 Capacitor (250 uF) 

 9V rechargeable battery 

 CN 6009 DC-DC convertor 

 Voltage regulator (7805, 7809 and 7812) 

The Ceramic Piezo producing voltage is directly stored 

in rechargeable battery by applying pressure in Piezo 

transducer is shown in fig-3. 

 
Fig. 3: Circuit diagram of storing energy in battery 

By making use of CN6009 DC-DC (fig-5) convertor 

the rechargeable battery voltage is amplified and constant 

power supply output is achieved through voltage regulators 

as shown in fig-4. 

 
Fig. 4: Circuit diagram of portable DC power supply 

 
Fig. 5: Circuit diagram of CN6009 

VIII. RESULTS AND DISCUSSION 

In this the hardware setup results are verified by using digital 

Multimeter. 

 
Fig. 6: Checking the capacitor voltage before applying 

pressure in Ceramic Piezo 

 
Fig. 7: Checking the capacitor voltage after applying 

pressure in Ceramic Piezo 

 
Fig. 8: Checking the 5V power supply output 
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Fig. 9: Checking the 9V power supply output 

 
Fig. 10: Checking the 12V power supply output 

IX. CONCLUSION 

In this work we produced electricity through Non-

conventional method from footsteps. The Piezo crystal helps 

to convert human footstep power into an electrical voltage. 

The DC-DC convertor helps to step up the voltage and then 

the constant supply voltage is made by using voltage 

regulator. By this technology, one can store 1 Volt in 

rechargeable battery from 800 to 1000 steps. One can use this 

cost efficient portable DC kit for emergency purpose and 

circuit checking by supplying Vcc and avoid the high cost 

DCRPS kit for supplying voltages as 5V, 9V and 12V. For 

now, Piezo crystals are producing energy only in millivolts 

but in future with further modification in design of Piezo 

crystal convertor, one can produce electrical energy in volts 

which will decrease the level of footsteps needed. 
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