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Abstract— Solar energy is free and clean. There is enough 

for everyone, and we will never run out of it. Solar energy is 

renewable. The sun will keep making energy for millions of 

years. Why don’t we use the sun for all our energy needs? 

We don’t know how to yet. The hard part is capturing the 

sunlight. It shines all over the earth and only a little bit 

reaches any one place. On a cloudy day, most of the light 

never reaches the ground at all. Lots of people put solar 

collectors on their roofs. Solar collectors capture the 

sunlight and turn it into heat. People can heat their houses 

and their water using the sun’s energy. Solar cells can turn 

light energy into electricity. Some toys and calculators use 

solar cells instead of batteries. Solar panels are made of 

many solar cells. Some people put solar panels on their 

home. These solar panels can make enough electricity for a 

house. Solar panels are good for houses and buildings 

without access to power lines. Piezoelectric generators work 

due to the piezoelectric effect. This is the ability of certain 

materials to create electrical potential when responding to 

mechanical changes. To put it more simply when 

compressed or expanded or otherwise changing shape a 

piezoelectric material will output some voltage. Solar cells 

or photovoltaic cells are semiconductor diodes that convert 

available sunlight (at least a portion) into electrical power. 
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I. INTRODUCTION 

With increasing concern of global warming and the 

depletion of fossil fuel reserves, many are looking at 

sustainable energy solutions to preserve the earth for the 

future generations. Other than hydro power, vibration and 

photovoltaic energy holds the most potential to meet our 

energy demands. Alone, vibration energy is capable of 

supplying large amounts of power but its presence is highly 

unpredictable as it can be here one moment and gone in 

another. Similarly, solar energy is present throughout the 

day but the solar irradiation levels vary due to sun intensity 

and unpredictable shadows cast by clouds, birds, trees, etc. 

The common inherent drawback of vibration and 

photovoltaic systems are their intermittent natures that make 

them unreliable. However, by combining these two 

intermittent sources and by incorporating maximum power 

point tracking (MPPT) algorithms, the system’s power 

transfer efficiency and reliability can be improved 

significantly. When a source is unavailable or insufficient in 

meeting the load demands, the other energy source can 

compensate for the difference. Several hybrid vibration/PV 

power systems with MPPT control have been proposed and 

discussed in works Due to advancement in the field of 

technology in recent years, wireless data transmission 

techniques are commonly used in electronic devices. For 

powering them we rely upon power supply through wires 

charging, else power may be supplied from batteries. But 

while travelling for longer distances continuously we may 

not be able to obtain power supply for these devices to 

operate or to recharge their batteries.  

II. SYSTEM OVERVIEW 

Moving vehicles produce vibrations due to transfer (loss) of 

energy from the rotating parts to the body of the vehicle. 

These vibrations are generated either when the vehicle is at 

standstill (when engine is on) or when the vehicle is moving. 

These vibrations are maximum when the body of vehicle is 

in resonance with the rotating parts and the vibrations are 

more in parts of vehicles which are not mechanically fitted. 

These vibrations that are produced are in 3- dimensions (that 

is along 3 perpendicular axes x, y, z). The generation of 

vibrations in vehicles is due to many reasons such as 

moment of inertia of rotating parts, uneven road surfaces 

load on the system. So in order to harness this waste going 

energy we introduced two methods which uses piezoelectric 

materials and principle of Electromagnetic Induction for 

energy conversion respectively Solar energy is unsurpassed 

by any other form of energy. Solar energy was originally 

coming from sun. Solar cells convert this solar radiation into 

useful electrical energy and store them in storage such as 

batteries, but in these cases, it will directly converted to be 

used for competition. Solar radiation strikes the earth 

surface and creates the paramount source of alternative 

energy. Solar panels help to harvest this energy and convert 

it into usable energy. 

III. PROPOSED ARCHITECTURE  

 
Fig. 1: Block diagram proposed system 

Solar is an intermittent power source that functions only 

when the sun is shining. Solar cells or photovoltaic cells are 

arranged in a grid like pattern on the surface of the solar 

panel. These solar voltaic cells collect sunlight during the 

daylight hours and convert it into electricity. The conversion 

chain starts with a mechanical energy source from vibration. 

The vibrations are converted into electricity via piezoelectric 

element. The electricity produced is thereafter formatted by 
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a static converter before supplying a storage system or the 

load (electrical device). Piezoelectric generators work due to 

the piezoelectric effect. This is the ability of certain 

materials to create electrical potential when responding to 

mechanical changes to put it more simply, when compressed 

or expanded or otherwise changing shape a piezoelectric 

material will output some voltage. Solar cells or 

photovoltaic cells are semiconductor diodes that convert 

available sunlight (at least a portion) into electrical power 

A. Flow Chart 

 
Fig. 2: Flowchart diagram proposed system 

B. Design Components 

The proposed block diagram of the Energy Generation 

System Using Solar Panel and Vibration Sensor implement 

by using following components 

1) Solar Cell  

2) Piezoelectric sensor   

3) PIC Microcontroller (16F877A) 

4) Rechargeable Battery 

5) Traffic LED 
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