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Abstract— Human footsteps are a promising yet 

underutilized source of renewable energy in crowded 

urban areas. When people walk or run, they apply 

mechanical force to the ground, generating kinetic energy. 

This otherwise wasted energy can be converted into 

electricity using piezoelectric technology. Piezoelectric 

materials produce an electric charge when mechanical 

stress is applied to them. A piezoelectric floor tile embedded 

with multiple elements was designed and tested for this 

purpose. Each footstep generated approximately 0.25 watts 

of power, proving the concept’s feasibility. Although the 

output per step is small, large-scale installations can 

significantly increase energy generation. Such tiles can be 

placed in high-footfall locations like stations, malls, and 

sidewalks. When combined with batteries or 

supercapacitors, the energy can be stored efficiently. This 

stored power can operate LED streetlights and other low-

power public infrastructure. With low maintenance and 

clean energy output, piezoelectric tiles support sustainable 

smart city development. 

Index Terms— Clean Energy, Human Footsteps, LED 

Street lights, Low maintenance, Piezoelectric Floor Tile, 

Renewable energy. 

I. INTRODUCTION 

     Each time someone walks, tiny electric pulses come 

from special disks under their feet. These pieces 

spark up whenever squeezed by pressure from shoes 

pressing down hard. Materials like PZT or PVDF 

shift inside when bent, creating small bursts of 

electricity [1],[2]. No gears turn here, yet movement 

still gets turned into power quietly, every single step. 

Tiles go where crowds pass often - busy spots such 

as transit hubs, stores, schools. One stomp gives 

barely enough juice to light a dim LED for seconds. 

But multiply that by thousands of strides each hour 

and output climbs fast. Hundreds of units working 

together deliver real amounts over long stretches. 

They endure constant use since nothing breaks easily 

in these flat hidden layers. Even after millions of 

steps, they keep performing without noise or fuss. 

Sunlight plays no role; neither does wind or any 

burning source nearby. Motion itself becomes the 

engine feeding quiet circuits below pavement lines. 

Daily totals reach meaningful levels purely from 

people just going places. Their weight, pace, number 

- all feed unseen grids buried under common ground. 

This method skips complex machines while lasting 

decades in tough settings. 

     Energy pulled from motion gets shaped into 

something usable by a small onboard system. 

Starting as wild back-and-forth current from 

squeezed crystals, it flips into steady flow using 

four-diode setups before climbing up in voltage 

through tiny boosters like those LTC3588 parts. Out 

comes a clean 3.3V to 5V stream - just right for 

filling pouch cells, topping off quick-storing 

capacitors, or feeding gadgets without batteries. 

Once saved, this juice runs quiet tasks: lighting 

sidewalk markers, updating thin displays, keeping 

tabs on air health, telling if rooms are full, even 

nudging camera eyes awake when movement passes. 

Picture a packed subway stop where every footstep 

adds up - enough oomph held over hours to glow 

dozens of path beacons after dark or slowly refill 

help-line handsets plugged into railing edges. One 

step at a time, floors packed with tiny controllers 

adjust energy flow to match shifting demands. 

Instead of just storing power, they track peak 

performance moments using clever logic chips built 

right in. Walking becomes data when each footfall 

adds up - counted quietly beneath busy hallways or 

stations. Sunlight isn’t the only free source around 

anymore. With every passerby, electricity builds 

without burning coal or gas. Heavy traffic zones pull 

off serious savings - hundreds of kilowatt-hours 

vanish from yearly bills. Less smoke rises because 

motion fills batteries instead. Public walkways turn 

useful simply by being used. Energy independence 

creeps forward - not with slogans - but through 

pavement that works. 
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     One step might only make a little electricity because 

materials do not transfer force perfectly, usually 

turning just 5 to 15 percent into usable power. Cost 

slows things down too - strong setups run $100 to 

$300 per square meter at first. Yet busy places often 

earn that back in three to five years since less grid 

energy gets used. Some designs now use lever 

systems to push more pressure into the generator, 

tripling what goes in. Others mix in small magnets 

or sunlight collectors so each floor patch gives out 

between 20 and 50 watts per area unit. Tougher 

versions made with tiny added particles survive 

constant stomping without breaking. Places like 

shopping zones in London or rail stops in Tel Aviv 

already use them, showing they work big scale while 

gathering large amounts of energy over months. 

With smart gadgets spreading everywhere needing 

local sources, future uses may hide inside shoe 

linings, stretch under roads feeling tire rolls, even 

light up clubs when people move across floors. By 

decade’s end cities might start running part of daily 

life off pure motion, using walks and dances to build 

greener machine networks bit by bit.       

 

Fig: 1.1 Block Diagram 

II. LITERATURE SURVEY 

Every time someone walks, their feet push down on 

the ground. Because of that pressure, certain materials 

can make electricity. These substances - like quartz or 

special man-made compounds - react when squeezed. 

Instead of fading away, the motion energy turns into 

something useful. Tiny layers of these materials hide 

under strong walking surfaces [3]-[5]. Places where 

crowds pass often work best for this setup. A step 

presses the material, shifting its inner structure just 

enough. That shift creates a small burst of power each 

time. Voltage jumps up briefly, then drops until the 

next footfall. Even old experiments showed promise 

with very basic tools. One early version fit inside shoes 

and ran simple devices. Each stride gave off barely 

measurable amounts of energy. Still, it proved the idea 

could actually function. No fuel needed, only 

movement people already made. The science behind it 

dates back more than a century. Two researchers first 

noticed crystals behaved oddly under stress. Now 

modern versions use updated forms of those same 

principles. Common spots include transit hubs, stores, 

schools, busy sidewalks. Force from an average 

walker ranges between five hundred and one thousand 

newtons. Individual parts may output ten to one 

hundred volts in response. Stacked elements increase 

total yield without changing layout. Some designs 

spread strips across wide areas to catch repeated steps. 

Electricity builds up slowly but consistently over 

hours of traffic. 

Tiny steps started big ideas. One after another, labs lit 

up small lights using just piezoelectric blocks pressed 

by fake footfalls. These early tests ran bare-bones 

gadgets - wireless thermometers, movement counters, 

signal tags - without any batteries at all. Step by step, 

experiments grew smarter. Scientists built layered 

setups to grab more juice from each stomp, since a 

lone press gives almost nothing - a few millionths of a 

watt, barely enough. They grouped 20 to 200 spring-

mounted elements together; some used weighted 

levers that focused pressure three to five times harder, 

bending more without breaking faster. Hidden inside, 

clever circuits did heavy lifting. Diodes shaped wild 

back-and-forth signals into steady one-way flow. 

Miniature voltage boosters then lifted weak pulses to 

usable levels - around 3.3 volts, sometimes 5 - all 

while smart loops adjusted on the fly when walking 

pace changed. Energy waited where needed: quick-

release supercapacitors held flash-power for sending 

readings, whereas slim lithium films stored reserves 

overnight, feeding slow drains between busy 

moments. Busy city spots show real results: one setup 

under London streets pulled in 7 kWh each day from a 

50 square meter floor patch, enough to run screen signs 

and security cameras. A trial at New Delhi’s train hub 

caught energy from around fifty thousand people 

passing through every day, averaging 400 micro-watts 

per square centimeter - beating spotty sunlight inside 

dim transit halls. Movement patterns shape output: 

sprinting or hauling bags can push power spikes two 

to four times higher. Mixes of travelers - kids, 

grownups, luggage carts - create smoother flows 

compared to robotic test walks. Physics holds back 

total gains; materials lose heat, block charges, miss 
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body rhythms, so only 10 to 25 percent gets converted 

into usable electricity. Yet progress rolls forward fast 

as new substances emerge and systems blend together, 

ready to weave into future cities [6] – [9]. 

Coming piezo materials grow tiny parts such as zinc 

oxide wires, barium titanate specks, or layered crystal 

sheets that bend without breaking while offering five 

to ten times better response strength after hundreds of 

millions of uses. Some advanced collectors now pair 

pressure-sensitive layers with magnetic sliders 

catching slow shakes plus static-based mini-generators 

riding friction sparks, boosting outputs up to 50 

milliwatts per square centimeter. Footsteps shape city 

power now. Instead of ignoring motion, sensors buried 

in walkways catch each step’s energy through tiny 

built-in motors that respond to pressure. These signals 

feed smart programs guessing crowd flows before 

jams happen, adjusting output on the fly. Information 

stays safe using digital ledgers tied to local electricity 

networks, selling extra juice in small bursts when 

possible. Success shows up in places like busy 

crossings in Tokyo, where one hundred locations run 

lights just from people walking by - three hundred 

bulbs glowing underfoot every day. Even 

entertainment spots in Nevada turn dancers’ moves 

into live floor displays charging nearby devices. In 

Europe, music events stay lit without outside plugs 

thanks to similar setups tiling beneath crowds. High 

setup costs once scared planners - spending three 

hundred to six hundred dollars per square meter felt 

steep - but payback arrives fast in crowded hubs, often 

within four to six years, especially with environmental 

grants cutting initial bills. Units snap together easily, 

fitting older buildings without major changes. 

Toughness matters too. Tiles survive hits and weather 

because they wear strong composite shells, locking 

inside sealed cases rated for dust and rain. Networks 

link them wirelessly, forming groups that keep 

working even if one fails. Step by step, movement 

breathes life into street-level tech: silent car chargers 

topping batteries slowly, pollution trackers mapping 

air health block by block, signs updating in real time 

with location data, or underground tremors caught 

earlier than before - all easing strain on central grids 

by fifteen to thirty percent across large cities, turning 

everyday walks into steady fuel for cleaner, tougher 

streets [10]. 

 

III. HARDWARE SETUP 

Look at how the setup fits together. A clear flat sheet 

holds the piezo discs in an orderly layout so pressure 

spreads evenly across them. One side of each disc has 

a metal edge that serves as a contact point, while the 

center part - coated in ceramic - is the second 

connection spot. Wires link these components, joining 

certain units one after another to lift voltage, while 

different one’s tie side by side for more current flow. 

From there, the total electric result moves into a 

breadboard for tasks like adjusting the signal, 

changing its direction, or checking power levels. From 

footfalls comes power. As people step, pressure hits 

special discs that create electricity because of how 

they’re built. These piezo parts respond by building up 

charge whenever squeezed or shaken. One push makes 

tiny bursts show at their ends - waving voltages appear 

each time. More than one disc links together so results 

grow stronger depending on layout. Strings raise 

tension between endpoints; side-by-side groupings lift 

flow strength instead. This shaping fits better when 

grabbing useful amounts from movement. A board ties 

pieces into circuits below. It changes wavy signals to 

straight-line power using small blockers called diodes. 

Levels stay steady thanks to regulators watching peaks 

dip too high or low. Stored bits wait briefly inside 

balloon-like containers named capacitors. Watching 

numbers shift helps judge what works best right now. 

Adjustments follow naturally once patterns reveal 

weak spots hiding within data streams. When you 

press or vibrate a piezoelectric disc, it turns motion 

into electricity because internal charges shift under 

stress. This creates voltage between two sides of the 

disc - stronger force means higher output. These small 

round parts appear often in alarms, sensing tools, and 

devices that catch movement. Instead of letting 

footsteps go to waste, systems capture their energy 

using several of these discs linked together either one 

after another or side by side. Such setups adjust power 

levels depending on how they connect them. One part 

found alongside them resists electric flow - the 10,000-

ohm resistor. Its job? To slow down current so delicate 

pieces nearby stay safe during operation. Without 

slowing things first, sudden surges might harm 

circuits. It keeps behavior steady while running. A key 

part of splitting voltage involves the resistor, while it 

also shapes signals along with setting operating points 

in electronics. Often found in real-world designs, 10 
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kΩ resistors appear in sensors, holding logic lines high 

or low, time-based networks, plus everyday gadgets 

because they work well and save power. Light comes 

out from an LED bulb once electricity flows into its 

crystal-like core, making it a smart pick for saving 

energy. Four contact points mark a 4-pin LED bulb, 

offering solid links so it runs smoothly on weak 

voltages or managed lights. Extra connection spots 

allow even power spread and fit neatly with drivers or 

command units nearby. These bulbs show up during 

lab tests, teaching displays, early models - giving 

visible proof of working paths, captured power levels, 

machine status - all thanks to small draw, lasting life, 

bright glow. 

 

3.1 Piezoelectric Discs  

Under pressure, a piezoelectric disc creates electric 

charge - motion turns straight into power. Voltage 

appears between its two sides whenever it gets 

squeezed, hit, or shaken. The stronger the push, the 

higher the spike in electricity output. Because of this 

behavior, these small round parts show up in alarms, 

sensing tools, and devices that catch movement. Some 

setups link several together, lining them up one after 

another or side by side. Footsteps, for example, can 

drive arrays of these discs to capture energy that would 

just vanish otherwise. No batteries needed, no wires 

running everywhere - just physical action turned into 

usable flow. Their ability to tap into everyday 

vibrations makes them quietly useful in clever designs. 

Power builds gradually when more units join the 

arrangement. Each step presses down, charge builds, 

current moves - simple physics doing quiet work. 

 

3.2 Resistor of 10 kilo ohm 

A ten-thousand-ohm resistor resists electric flow, 

shaping how much current moves through a circuit. 

Because it limits power, delicate parts stay safe while 

everything runs steady. It shows up often when 

splitting voltages, tuning signals, or setting operating 

points in electronics. Found everywhere from sensors 

to timing setups, these resistors work quietly where 

needed most. Their consistency makes them fit well in 

everyday gadgets using minimal energy. 

 

3.3 LED Bulb 

A tiny glow comes alive inside an LED bulb when 

electricity flows across special solid material. Four 

little metal legs stick out from one version, making 

sure it links up just right within certain wiring systems. 

Because these extra connection points spread power 

more evenly, they work better with small electronic 

parts meant to manage flow. You will often spot them 

glowing quietly during science tests, early model 

builds, or classroom displays - showing whether 

something runs, how much juice gets collected, or if a 

setup does what it should - all while sipping very little 

energy, lasting quite some time, shining bright 

enough. 

IV. RESULT 

 

Fig 4.1: Prototype 

A close look reveals several round piezoelectric 

elements fixed onto a level, rectangular platform. 

These components sit in straight lines - aligned both 

horizontally and vertically - to create an orderly 

layout. Thin cables, colored red and white, stretch 

between them like threads in fabric. Instead of random 

links, the connections follow a repeated sequence, 

some joining end-to-end, others branching side-by-

side. Each disc features a silver rim around a pale gray 

middle, giving it a coin-like appearance. Two small 

metal spots on every unit hold the wires firmly in place 

through soldering. Wires move step by step along the 

rows, never crossing paths without reason. This 

arrangement channels electric flow built from physical 

force applied above. Though simple at first glance, the 

path of each wire serves a role in gathering power 

when stepped on. A small board sits to the right, 

probably holding wires and parts for checking circuits, 

fixing current flow, or managing power levels. This 

whole layout shows how a real-world system gathers 

energy using piezoelectric discs - when someone steps 

on the surface, the pressure creates electricity, sending 

it along wires toward the board for handling or saving. 
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Fig 4.2: Tabular Column 

 

Fig 4.3: Obtained Graph 

One picture gives a look at how well a device pulls 

energy from footfalls, turning motion into electricity 

by way of special sensors. Not far beyond that, another 

frame holds a chart called “Energy Harvesting 

Through Footsteps,” laying step count sideways and 

electric results upright - volts, microamps, microwatts 

stacked together. Step numbers climb, starting low 

near two and stretching toward twenty, while every 

electrical measure climbs without pause. From just 

under two volts at the start, voltage stretches up to 

fifteen when feet hit the mark twenty times. More 

pressure means more push in electric strength, clear 

across the rise. Current follows close behind, edging 

upward from less than one unit to eight tiny amps as 

movement builds. Each added footprint feeds the jump 

in output, traced plainly through rising lines. Power 

tags along, growing hand in hand with each extra stride 

taken. Power jumps fast - way faster than voltage or 

current - climbing from 1.44 microwatts up to 120. 

Since power comes from multiplying voltage by 

current, when both go up together, the result grows 

even more. Look at the second picture: it lays out 

numbers in rows, showing step count, voltage, current, 

and power one after another. Each row matches what 

the graph displays, proving more steps mean more 

electricity. Walking pushes down on the surface, and 

that push turns into usable energy, clear from how the 

figures climb. While the amount stays tiny, it still runs 

things like sensors or small lights without issue. 

Harvesting power from footsteps isn’t fantasy - it 

works right now, just quietly underfoot. 

V.  CONCLUSION AND FUTURE SCOPE 

5.1 Conclusion 

 Step after step lights up tiny circuits - each press feeds 

energy into the system through flexible discs that turn 

motion into electricity. Voltage climbs when more 

people walk over them, so does current, because 

pressure builds charge little by little. These pulses 

grow stronger just like the force behind each stride. 

From heel strikes come electrons pushed out by 

squeezed crystals inside the material. Power levels 

stay modest but still enough to run things like blinking 

lights or quiet sensors without batteries. Walkways 

hum softly with hidden possibility where every 

footfall counts twice - once as movement, once as 

current. Even weak signals add up across time and 

traffic, suggesting busy spots might one day quietly 

fuel their own gadgets. Simple pieces working 

together make large ideas feel reachable without 

fanfare or false promises. Not much noise comes from 

these steps, yet something real starts building beneath 

the surface. 

 

5.2 Future Scope 

 One step ahead might mean linking several 

piezoelectric discs together, either one after another or 

side by side, just to push more power out. Stored 

energy becomes possible once rechargeable batteries 

or supercapacitors join the setup, holding electricity 

until it is needed. Busy places - railway hubs, malls, 

walkways, schools - could host these systems where 

lots of people pass through every day. Voltage stays 

steadier, performance climbs higher, when smarter 

circuitry manages the flow behind the scenes. With 

added IoT sensors, lights that react, and tools that track 
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usage quietly, the whole thing fits right into 

tomorrow's thinking environments. 
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