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Abstract— In current scenario, energy is one among the major 

matter of concern .World is modernizing and so is the 

lifestyle of people, with growth in modernization increases 

the consumption of energy. The technology developed is cost 

effective and feasible and the harvested energy is applied 

directly. Here the energy generated is directly fed as input to 

the security system which deals with IOT. The energy which 

is generated depends on the amount of pressure applied on the 

material, continuous the application of pressure continuous 

will be the generation of energy. 
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I. INTRODUCTION 

In the last few years the use of low power electronic devices 

have increased rapidly. The devices are used in large number 

to comfort our daily lives. With the increase in usage of these 

electronic devices, the concept of harvesting alternative 

renewable energy in human surroundings arise. In this project 

we try to develop a piezoelectric generator that can produce 

energy from the vibration and pressure available on walking. 

This concept is also applicable to some large vibration 

sources which we can find in nature. The electric power 

generated is as non-conventional energy. This output of the 

piezoelectric is fed as input to the IOT based security system 

where the system can be used to provide safety and security 

in schools, government offices and education boards where 

the safety and security of the important documents are 

primary matter of concern and the system provides two level 

security and single owner access. 

II. BLOCK DIAGRAM 

 
Fig. 2.1: Block Diagram SS Based Theft Preemption & 

Security System 

III. WORKING 

The piezoelectric element are connected in parallel so that the 

energy flow through each of the element is transferred to each 

other and finally connected to either the storage devices or the 

system which needs power source. The pressure is applied on 

the elements and small power generation takes place in each 

element and flows through other elements and then reaches 

the final stage where a rectifier can be added to clip to the 

necessary voltage and get the necessary output. The output 

obtained is fed as input to the IOT based security system. The 

kit is powered and connected with every component. An app 

is developed and is connected to the kit in background phases. 

The app enters a screen where it asks only the owner to enter 

the password for the security system. The finger print it’s the 

authorized person or not and then the owner and only the 

owner has to enter the set of password which is known to only 

the owner. The control is then passed on to H-bridge where it 

will polarize the DC motor and it will open the locker or the 

room wherever it is installed. All the actions performed here 

are updated in the app which can be accessed only by the 

owner. If the finger placed is not registered a notification will 

be sent to the concerned owner he can take the necessary 

action. This provides the feasibility and increases the level of 

safety. The ultrasonic sensor senses if the document is intact 

or if its taken and even this is updated in the app. 

IV. HARDWARE SPECIFICATIONS 

A. Arm Cortex LPC2148 

The LPC2141/42/44/46/48 microcontrollers are based on a 

16-bit/32-bit ARM7-TDMI-S CPU with real time emulation 

and embedded trace support, that can combine 

microcontroller with embedded high speed flash memory 

ranging from 32kb to 512kb. A 128 bit wide memory 

interface and a unique accelerator architecture enable 32bit 

code execution at the maximum clock rate. For critical code 

size application, the alternative 16-bit thumb mode reduces 

code by more than 30% with minimal performance penalty. 

The ARM architecture is based on RISC principles and the 

instruction set and related decode mechanism are much 

simpler than that of micro programmed CISC. The simplicity 

results in high instruction throughput and impressive real-

time interrupt response from a small and cost-effective core. 
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Fig. 4.1: PIN Diagram of LPC2148 

B. Ultrasonic Sensor 

The HC-SR04 ultrasonic sensor uses sonar to determine 

distance to an object like bats or dolphins do. It offers 

excellent range accuracy and stable readings in an easy-to-

use package. It operation is not affected by sunlight or black 

material like Sharp rangefinders are (although acoustically 

soft materials like cloth can be difficult to detect).  

Power supply: 5V (DC) 

Effectual Angle: <15° 

Ranging Distance: 2cm – 500 cm/1" - 16ft 

 

C. Fingerprint Sensor 

Fingerprint processing includes two parts: fingerprint 

enrollment and fingerprint matching (the matching can be 1:1 

or 1:N). When enrolling, user needs to enter the finger two 

times. The system will process the two time finger images, 

generate a template of the finger based on processing results 

and store the template. When matching, user enters the finger 

through optical sensor and system will generate a template of 

the finger and compare it with templates of the finger library. 

For 1:1 matching, system will compare the live finger with 

specific template designated in the Module; for 1:N matching, 

or searching, system will search the whole finger library for 

the matching finger. In both circumstances, system will return 

the matching result, success or failure. 

 
Fig. 4.2: Fingerprint Sensor 

V. SOFTWARE SPECIFICATIONS 

A. Java 

Java is a general purpose computer programming language 

that is concurrent, class based, object-oriented, and 

specifically designed to have as few implementation 

dependencies as possible. It is intended to let application 

developers “write once run anywhere”, meaning that 

compiled java code can run on all platforms that support java 

without the need for recompilation. 

B. Keil µ Vision 

The µvision IDE combines project management, run-time 

environment, built facilities, source code editing and program 

debugging in a single powerful environment µVision is easy 

to use and accelerates your embedded software development, 

it supports multiple screens and allows you to create 

individual window layouts anywhere on the visual surface. 

VI. RESULTS 

 
Fig. 5.1: Application Connection Page 

 
Fig. 5.2: Final Project Layout 

The application is used to get connected to the module and 

the power is generated from the piezoelectric element. After 

the verification of the fingerprint, the password is sent 

through the app and the locker is opened which is shown by 

the dc motor. 

VII. ADVANTAGES 

 Simple circuit setup for power generation. 

 Raw energy is used as source for any other system which 

requires power. 

 It’s easier to install with faster support. 



Power Generation using Footsteps & an Application of Harvested Energy on IoT 

 (IJSRD/Vol. 6/Issue 03/2018/331) 

 

 All rights reserved by www.ijsrd.com 1387 

 It is flexible and versatile. 

 Easy to expand system. 

 2 way security system. 

 Access control only by one user. 

 Live tracking through the app. 

VIII. CONCLUSION 

The generation of energy can be done from many other 

sources and this is one among them. The basic principle is 

energy can be generated and can be converted to other forms. 

Here the stored energy is used as source to the IOT based 

security system which provides safety and security of the 

important objects and averts it from theft. It makes use of 

wireless communication through cloud and works on the 

basis of end to end communication. 
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