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ABSTRACT: Water scarcity is one of the major problem which the major cities are facing across the  world. As 
we know that  big area  of  surface of  Earth is covered with water. But only  less amount of water is used for the 
daily use. Scientists  have been  searching for many techniques to make  sources of water to be used in daily 
routine. Due to shortage of water it is suppose to make water reach in many small places  from  creating dams 
and electricity. Most commercial products trending is water. Now a day's vending machines (dispenser 
machine) are available and are operated with the help of only single coin. But our will is to make water 
dispenser machine(Water ATM) which will be operated on different coins as well as it will operated by using 
Mobile app. 

 

  Keywords: Water resources practical water dispenser, circuit design, water  release time, flow rate, pushing button, 
water filling action, water dispenser overflows, Saving water, Flow Sensor, Solenoid Valve, Coin Acceptor 

 
1. Introduction 
In these  day’s Water dispenser machines (Vending machine)  are accessible  and are operated with the help 
of only single coin. But our will is to design water dispenser system  which can be operated on various coins. 
In our country  there  is  big  issue of  safe drinking water and also distribution  of  water  therefore we are 
going to provide this system. Water is most commercial product in these century.   The increasing  burden on 
the different  resources of  water  is a result of a large amount  of factors. On the one hand, there is increased 
need of fresh water because of rising  population and changing . If costs were considered, it would be easily 
to provide in rural area. The problem is somewhat similar to allocation of poor water, False water 
management and use of water insufficiently.  
In this water Dispenser machine is going to be developed in such a way that water will get served to the 
customers. The mechanism of coin acceptor is to insert coin of  Rs.1, Rs.2, Rs.5 and Rs.10 into the machine. 
Sensor are useful to develop the coin acceptor which can be works on different.In most of the countries at 
public places dispenser machine has been situated. Coin  operated machine is been invented in London. 
Basically ,use of system  was used to dispense post card. The costumer is able to get required quantity of 
product by inserting coins in vending machine through coin acceptor.  
 
2. Literature Survey 
I. “Study of Automatic Water Dispenser '' : This system implemented is possible to detect level of water 

in water tank,when the  switch is  on then  tanks get empty and when the switch is  off then  tanks get 
full. Microcontroller is being interface with LCD to show the level of water, the temperature of the water 
and automatic procedure of water helps human beings, that without any human interface to the water 
tap. They are getting enough, pure and temperature-controlled water. Shubham Dwivedi, Sourabh 
Bhardwaj [1]. 

II. ''Automatic water dispenser along with mobile charging'' : This system is very useful to people who 
are all using mobile phones without charging condition in public places so that they can reactive a low 
battery or a dead battery by simply plug in and charge it for Rs.1.They have designed coin based water 
dispenser machine  which will going to vend water according to the desired amount. Chitra Nandanwar, 
Deeksha Raut [2]. 

III. ''Real Time Embedded based Drinking Water Vending Machine'': This system, coin discriminator is 
the mechanism  of this coin dispenser used to insert different  coins  of Rs.1, Rs.2, and Rs.5 into the 
machine. The mechanism used in optical mouse sensor will generate different signals for different coins 
to be inserted in coin discriminator. The water will be saved after the desired quantity of water is 
provided into the water container with the help of surface sensor so the wastage of water will be 
reduced. Astha Shrivastva, Sasikala [3]. 

IV. ''Coin operated Water Dispenser'': This system uses pumping of water implemented  by a device is 
known as  DC Submersible water pump. It removes water is being  removed  by mechanical action. 
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Water pump can drive with help of transistor. Controller passes the signal to the water pump to starts 
its operation when container  is present and coin is detected. Prof. A. A. Shinde, Rajdeep Ghosh [4]. 

V. “Research and Development of  Practical Water Dispenser”: The Practical Water Dispenser adopts 
the 8052 Micro Controller Unit program control in the circuit design to control the water release time 
and flow rate of the high-temperature boiled water and low-temperature boiled water and mix the high-
temperature boiled water with the low-temperature boiled water to achieve temperature of boiled 
water and required amount by users. At the same time, the original function of releasing water by 
pushing button is retained and a voice prompt is provided when the water filling action is completed. 
When the water from water dispenser overflows the cup, the water filling would be stopped 
automatically without water waste. It can actually achieve the purposes of convenient and practical use 
and water saving. Chin Jung Huang, Fa Ta Tsai. [5] 

 
3. Proposed Work 
Here we looking forward a fully automated coin-based water dispenser system involves microcontroller and 
sensor. The system is able of fully automated water, soft drinks etc. dispensing based on motors and sensors. 
The system also senses if container is placed at the counter to avoid water wastage  if there is no container 
placed at the counter panel. The system also uses IR sensors which is used to detect presence of container 
and signal is send to microcontroller and the microcontroller processes further the information that is sent 
by  sensors to detect the water presence. This system is also having a coin detector which is used to sense as 
well as send information of particular coin to microcontroller. When the correct coin is checked then a signal 
to controller signal is send which is then checks by controller that if container is present or not and if the 
container is present then it starts the motor to fill the water by using pulses of  container using  the motor  as 
long  the container  is present. During the process if the container is removed then the system stops 
immediately.  
 
4. System Architecture  
The  system which uses the water ATM controller, which uses a 12 VDC supply to solenoid valve which is use 
for inlet and outlet connection for system. The controller also has the android app with 2.8 inch LCD display. 
The  Automatic Dispenser machine, vends water to customer. It can also be used by placing  RFID card  to the  
Controller on  dispenser system. Solenoid valve is opened by controller to vend some amount of water.  RFID 
card can also be detected. A bunch of RFID cards can be initialized so that they are recognized by a particular 
set of Proton ATM Controllers only. Thus, avoiding inter vendor usage. Charging of an individual card  with 
an amount in Rupees through controller. When the signal is received from RFID  card, ,then desired amount 
is deducted .The controller checks  if  the level of water in the tank is low and even check balance  of  RFID 
card. There is  auto calibration function in the controller, where  a unit liter (1 liter) can be calibrated with 
the help of known capacity containers of 1, 2, 5 and 10 liters .   
 

 
                       

Fig. 4: Architecture Diagram 
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4.1 Flowchart 
 

 
 
Hardware  Design 
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5. Advantages 
 In this system mobile application will be developed which is user friendly. 
 Dependency of citizen on packed drinking water will reduced, especially for the people who live in rural 

areas. 
 The system is  accessible to authorized person only. 
 Sensors can be protected by notifying the authorized person in case of damage. 
 
6. Result 
On inserting different coins particulat amount water will dispense if the  level  of water is not low. On 
detecting correct or valid RFID tag by reader customer will get pure and clean water. If container or glass is 
present then only water will dispense wastage of water is prohibited. 
 
Conclusions 
This project introduces a water dispensing machine which operates on multiple coins. Various component 
like a IR sensors, coin sensor, water pump, regulated  power supply, etc. are implemented  to design an 
efficient dispensing system. The system can be programmed for different types of coins with the help of 
multiple coin acceptor and for certain duration with the help of algorithm and programming in Arduino. The 
dispenser can be installed roads, highway, etc. To provide pure water at low cost. This prohibit wastage of 
water. 
  
Future Scope 

 Increase in diameter of the Water Solenoid Valve and pipes would increase the flow rate. Hence, 
taking lesser time to fill in the container.                                        

 The whole product can be redesigned for it to be aesthetically pleasing and for its better usability. 
 Can be used for other liquid refreshment. 
 RFID tag identification and reading can be developed to accept the money cards.  
 This system can also be converted into IOT based. 
 Image processing system can be use for detecting the faulty coins 
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ABSTRACT: The classification as Internet of things has multiple technologies, the combination of real-time 
analytics, embedded systems and machine learning s, and In internet of things, things are refers to devices like 
Bluetooth connected headset, temperature measurement , sensor, actuator etc. which can sense some 
parameter, and Things are connected together to generate meaningful result, Here we developed  efficient 
industry automation system that allows user to sophistically  control industry appliances or machines over the 
internet.  

 

  Keywords: (Arduino mega-2560, Sensor, GSM module, WIFI module ESP8266).  

 
1. Introduction 
Automation is the cleverness which a performed to reduce human efforts. Automation is the automatic 
control of various types of effective equipment such as instrumentation process, process of factories, boiling 
coil (Heater) and heat-treating ovens, steering of ships and other applications. Microcontroller (Arduino) is 
used by proposed system for processing all user commands. In this we can send command to Wi-Fi module 
through internet then Wi-Fi module receive it then receive information is decoded and pass towards the 
microcontroller. The microcontroller then takes actions as per user’s commands. In this project there are 
two mode which are -1st Automatic and 2nd Manual. In automatic mode the system will performed as per 
schedule for example. (LDR sensor sense the surrounded environment and as per need it will turn on light-
bulb in industry) In manual mode operation we can operate system manually not as schedule. 
 
II. Literature Survey 
Geetesh Chaudhari  “Industrial Automation using sensing-based application”-The system makes use of 
microcontroller and various sensors to control the industrial devices using Bluetooth. – 
 Ashwini Deshpande “Industrial Automation using Internet of Things”-The industrial devices are controlled 
using cloud server which alerts the admin about uneven conditions using Bluetooth. 
 
III. System Hardware Design 
Following are component list used in the hardware design.  
1. Arduino atmega 2560 
2. Wi-Fi module (ESP 8266) 
3. GSM Module SIM 300 
4. Relays   
5. Sensor’s 
 
Automation can cover small household application just like controlling a Room light, to the large industries 
application. It has thousands of input measurements and output control signals. In control it can range from 
simple on-off control to multi-variable high-level Control system 
 
A. Block diagram 
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Fig-1 Block diagram 
 
a. Power supply 
 

 
 

Fig-2 Power supply unit 
 
It has 230V,50Hz Ac supply This supply can converted into 5V Dc, because all component (Sensor) need 
Constant 5V Dc supply So voltage regulator (LM7805) can provide constant 5V Dc supply to component. This 
supply can pass Separately to Sensor (LM 35, IR, LDR, water Level sensor), GSM, Relay, Arduino atmega 2560 
etc.  
 
b. Arduino Mega-2560 
We are using Arduino mega-2560 It is a microcontroller based on the ATmega-2560.It has better advantage 
than arduino Uno board. Arduino mega-2560 has 54 digital input and output bidirectional pins in which 15 
pins are used by pwm outputs), and there analog input pins are 16, uart pin -4 (it is hardware serial ports), 
crystal oscillator is 16 MHz, connection type is usb, a power jack, and it has also reset button to reset the 
board. for storing code, it has 256 KB flash memory (in which boot loader required 8 KB), and EEPROM 
required 4 KB (for read and write purpose). Working of Arduino 2560 It is Heart of the system, which 
controlled all circuitry. In this board If the supply less than5V then board may unstable state and if it is 
greater than 12v the sometimes board will overheat and because of overheat the board will damage. 
Arduino board need voltage between 7Vto12V 
 

 
 

Fig-3 Arduino 2560 
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c. Wi-Fi module 
This is reliable and ultra-low-cost module The ESP8266 Wi-Fi Module is a self-contained with TCP/IP 
protocol stack because of this we can access any microcontroller to our Wi-Fi network. ESP8266 is capable 
for transmitting and receiving information. This Wi-Fi module access microcontroller and connect to Wi-Fi 
system and make easier and simple, to transmit and receive data via radio frequency. It works by 
implementing the 802.11 set of protocols 
 

 
 

Fig-4 WIFI module 
 
Applications  

o Home automation  
o Wireless Remote Control  
o Smart plug and lights  
o Wireless Sensor Networks  
o IP cameras  

 
d. Relay 
Relays are electromechanical switch that simply open and close circuits. Relays can control circuit by closing 
and opening contacts. Relay we controlled industries part such as (Fan, Pump, Light, Exhaust fan, etc.) 
 

   
 

Fig-5 Relay connection 
 
The connection switches of the relays are as NO, NC and COM.   
NO referred as normally open, NC refereed normally closed and COM is common (moving part). 
When coil is off moving part connected to NC and when coil is on moving part is connected to NO 
 
Applications  

o motor control, 
o Electrical fuel pump 
o In home, industries opening and closing circuit, also it is used as starter  

 
e. GSM 
It is a next generation mobile-based wireless Industry/ home security system, shop and office security 
system (commercial security). This GSM based alarm system provides wireless security by keeping track of 
the various access points like door, window or shutter through sensors or wired line. In case in industry 
thief tries to make a forcefully entry, this system blows security alarm (siren) to shock away the thief and 



UGC Approved: 43602                                                                                                e ISSN 2348 –1269, Print ISSN 2349-5138 
http://ijrar.com/                                                                                                                              Marathwada Mitra Mandal, Pune                              

    8         IJRAR- International Journal of Research and Analytical Reviews                                                   Special Issue 

system sends SMS to user mobile phones (both GSM/CDMA) and operate buzzer and a relay to controlled 
any external load or application immediately 
Proposed system send command from mobile messaging to GSM system then this will passed this command 
to Arduino and then action will take place. 
 

 
 

Fig-6 GSM modem sim (300) 
 
f. Sensor 
In our project we developed Industrial Automation by using various sensor’s such as  

1. LDR (light dependent resistor) 
2. LM-35/Dht11(temperature sensor) 
3. MQ-2(smoke sensor) 
4. IR (Infrared sensor) 
5. Water level sensor  

This sensor can be effortlessly installed in any industry. Using IOT and GSM in industries we can monitor and 
control the industrial things. 
 
IV. Procedure 
1. Initialize ESP8266 WIFI module.  
2. In the browser type IP address and press enter or Find application on your android mobile phone.  
3. Wait for the web page to open.  
4. Press ON button to start any device.  
5.The concept of IOT will be implemented. 
 
i. Flow chart 
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Fig.7 Flow chart 
    
V. Conclusion 
The system that we presented in this project was a demo, and it can be effortlessly installed in any industry 
with an increasing in technology, it is usually that the availability of internet is everywhere. We are 
developing an industrial automation using (IOT) internet of things industrial appliances and to   inform the 
User to take appropriate measurement. This paper aims Using IOT in industries we can monitor and control 
the industrial machineries more easily and help for improving the performance of the day to day activities of 
the industry. 
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ABSTRACT: In EMG (Electromyography) , we take biofeedback with the use of stimulation of the targeted 
muscles of the body. Here, recording and study of myoelectric indication is specified in the field of urology and 
gynaecology. Result of this analysis is significant in the treatment of both gynaec and urinary muscles which is 
inclusive of all age groups. 

 

  Keywords: EMG, myoelectric signal, urinal and gynaec muscle.  

 
1. Introduction 
Medical Electronics is field where electronics & biology complement each other in great way. By adding 
Biofeedback to the pelvic muscles strengthening , we are giving it different aspect to the analysis of targeted 
muscles.Urinary urgency and frequency associated with pelvic floor spasm can be a diagnostic and 
therapeutic challenge . Purpose of this research is to find solution to this problem. Our process includes 
signal extraction to signal displaying using signal conditioning. Major challenge in this process is pre 
amplification and filtering[5]. Most significant aspect of this project is research needed to implement a 
product. 
 
II. Literature Survey 
1. A Finely Machined Toothed Silver Electrode Surface for Improved Acquisition of EMG Signals. 
This paper focuses on the analysis of  different electrodes used for EMG extraction based on signal to noise 
ratio. This paper  provides information of electrodes to be used for various purposes.  
 
2. EMG signals detection technique in voluntary muscle movement. 
This paper involves discussion regarding EMG methods and voluntary muscle movement. This paper 
provides efficient ways of understanding the nature of EMG signal we are dealing with which can be utilized 
to develop other flexible and efficient applications. 
 
3. Classification performance of the frequency-related parameters derived from uterine EMG signal. 
Comparison and classification of frequency parameters of EMG signal has been dealt with in this paper. 
Analysis of frequency parameters versus amplitude based parameters has been done in this paper. Results 
are quite useful to understand pregnancy as well as labor performances. 
 
Proposed System 
 

 
 

Figure.1-Flow diagram of EMG. 
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In this system, proposed working includes extraction of signal , signal conditioning , signal displaying as well 
as audio output of a signal. 
 
Detailed system explaination : 
 
Stimulation 
First of all Stimulation to motor neuron is done. In stimulation, small electrical signal is used on the targeted 
muscle[5]. In this process electrode gel plays important role. 
  
Types of electrode generally used in EMG extraction: 
Following are the type of electrodes used for EMG depending on muscles : 
 
1. Needle electrode:  The tip of the needle electrode is bare and used as a detection surface. Quality of signal 
of needle electrode is generally better than other electrodes[4].  
 

 
 

Figure.2-Cross section of Needle Electrode. 
 
2. Fine wire electrodes: Wire electrodes have insulation and have small cross sectional area . Needle 
electrodes cause more pain than this electrode[4]. 
 

 
 

Figure.3- Fine wire EMG electrode 
 
3. Surface EMG electrode: These type of electrodes are commonly used in EMG as they are easy to use & have 
probable output. 
 
There are two types: 
1. Gelled electrodes 
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Figure.3-Gelled Electrode stimulation to body 
 
Dry EMG electrodes 
 

 
 

Figure.4-Two point electrode 
 
As every muscle provides different frequency,  different electrodes are used for different muscles. As this 
project emphasizes on urinal and gynaec muscle, we have used needle electrode. 
 
Bio Feedback 
Pre - amplification : Pre amplification of very weak EMG signal is required. This was done by using AD620 
with the adjustable register of 510 ohm. 
 

 
 
Filtering: Received signal has various type of known and unknown noise so filtering needs to be done. 
 
At first stage we hoped to use digital filter but we realized that it is impractical to expect all the non-
engineers using this product to install softwares that perform digital filtering. 
After finalizing on analog filter , we made analog band -pass filter that is made by cascading low pass filter 
and high pass filter using Op-07. 
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Here , calculation of components used in the filters is done by using transfer functions of 2nd order and 1st 
order filter. 
 
Calculations of gain of different stages of filters has been done by sallen - key topology. 
 
Here is the result of high pass filter: 
 

 
 
3. Analog to digital 
Analog to digital conversion is required as the signal is given to personal computer to display[5].  
Analog to digital conversion requires very high resolution as medical electronics requires accuracy[2]. 
Here we have used 12 bit resolution ADC. 
The reason ADC feature from microcontroller was not used is because most ADC in microcontrollers are 
below 10 bit resolution.  
So, we used MCP3204 for ADC. 
This IC requires SPI communication so we interfaced this IC with Arduino Uno’s SPI communication.  
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4. EMG signal representation 
EMG signals are to be represented in two forms: 
1. Display: EMG signal is displayed as it is to be used to asses the situation that the muscle is going through.  
2. This output is very useful for gynaecologists, physiotherapists  as well as other non engineering 

assistants.[7] 
3. Audio output : Audio output is as useful to determine the strength of EMG signal.[6]          
 
Step by step process 
Step 1:  Data acquisition using   electrodes 
Step 2:  Signal preprocessing 
Step 3:  Filtering of noises using analog filter 
Step  4: Display of data on PC and audio 
 
Application of EMG signal 
To learn about the time for which  the muscle contracts and relaxes  that is , when the activity of  the muscle 
starts and terminates[5]. 
To rate the impact processed by the muscle. 
To obtain an index of the rate at which a muscle fatigues 
through the study of the frequency spectrum of the  signal[8] 
To predict time for labor pain. 
 
Future Scope 
In today’s age , data has immense importance. The results of the tests that are performed can be uploaded to 
cloud to analyse afterwards and keep in record if the same patient visits the doctor after a certain time[6]. 
This EMG information is supposed to be used for machine learning and used to predict about the state of the 
muscle and to use this data for pattern detection of similar data of other patients in future. 
 
Challenges 
1. Signal preamplification is not an easy task as the extracted EMG signal is very weak signal. 
2. Filtering of EMG : Many different type of noises were encountered while filtering the signal.  
3. Accuracy of signal representation 
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ABSTRACT: IOT is a concept that enables each and every one of your things to send some kind of information 
about themselves or their environment to the owner of those things. The things can be as simple as your table, 
chair, home and as complicated as your car, weapons, industrial machines etc. The reason behind this is to be 
aware of the condition of your things or the conditions in which your things are without you being physically 
there. The aim of this research is to remotely control the digital signage board parameters such as brightness, 
contrast, back light, on/off controls, volume and measure the power consumed by digital signage board. The 
proposed system uses Beaglebone Green (BBG) as a main processing unit which will improve the performance 
and will consume less amount of power for operation.  

 

  Keywords: Internet of things, Beaglebone Green, lighttpd, Digital signage board, web server, Internet.  

 
1. Introduction 
A digital sign usually consists of computer or playback device connected to large, bright screen such as 
POPAI compliant LCD display used to display digital images, weather data, video, restaurant menus, and web 
pages. Digital signage boards are possibly found in retail stores, hotels, museums, restaurants, 
transportation systems and corporate buildings, stadiums and many other public places. Digital screens such 
as LED, LCD and projection screens are used to deliver the content of  digital screen media, either outdoors 
or indoors, in public as well as corporate spaces. Digital advertising is the network of digital displays which 
are centrally managed for targeted advertisement and information.   
Digital signage is very popular in various business domains and its importance increases everyday. Most 
companies use digital signage for various purposes. It creates opportunities for customizing the various type 
of information that they want to deliver [1].Digital Signage can be used for announcements, advertising, 
promoting products, live traffic details, entertainment, news, headlines, weather, etc. Use of various 
technologies and sensor in a digital signage make it possible to adapt to context such as location, time and 
many other options that catches the audience’s attention [2]. Many systems has been designed for digital 
signage boards that display the weather update, news, advertisements, live traffic etc. which can be 
controlled remotely using web applications and the internet. In this project we are going to control the 
digital signage board (LED/LCD) parameters such as brightness, contrast, back light, on/off controls, 
volume, video change and measure the power consumed by the digital signage board so that there is no need 
to visit the remote location where the board is placed just to adjust the above parameters. 
 
2. Methodology  
The main aim is to design and develop a system which can remotely control the digital signage board 
parameters such as brightness, contrast, back light, on/off controls and measure the power consumed by the 
digital signage board. The system consists of Beaglebone Green which acts as the heart of our system. A 
Apache 2 web server to host the front end as well as backend web interface. Beaglebone Green 
communicates with the board using RS232 protocol. For providing internet connectivity to Beaglebone 
Green, router is used.This makes Remote control of different parameters possible. In order to perform 
various actions on the digital signage board we need to send predefined frame of POPAI commands. To 
access the control panel, user needs to enter the IP address of the network connected to the Beaglebone 
Green Controller. After getting access to the control panel, user can control remotely the different 
parameters of digital signage board such as display power ON/OFF, change in brightness, contrast, volume, 
transfer from vedio1 to vedio2 and amount of power consumed etc.  Actions performed on the panel will 
have a real time effect on the display board without refreshing.  
The power meter is attached to the Beaglebone Green using RS485 module. RS485, also known as TIA485 (-
A), EIA485, is a standard defining the electrical characteristics of drivers and receivers for use in serial 
communications systems. It is the standard that can be used for long distances communication. It is possible 
to connect multiple receivers to such types of network either in a linear or multidrop bus. These 
characteristics of RS48 gains it importance in industrial control systems and similar applications [4].The 
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Digital display acts as load for the power meter, the power meter measures the power that is consumed by 
the Display board. The block diagram of proposed system is shown in Figure-1. 
 

 
 

Fig 1: Block diagram of proposed system 
 
3. Development Stages 
1. Research  
2. Selection of Components 
3. Framing and testing of POPAI commands. 
4. Back-end Development  
5. Front-end Development  
 
3.1 Research  
Research is most important stage for development of any system. We researched latest technologies used for 
building and controlling digital signage boards and its market trends. We decided to design a system that can 
remotely control the digital signage boards. As the standalone applications won't work on other software 
platforms and scalability issues, we decided to build a web application for controlling digital signage boards 
that can run on any device which has access to  internet.  Such web applications are more simple and user 
friendly in web development.  
 
3.2 Component selection 
3.2.1 Beaglebone Green: 
The Beaglebone Green acts as a heart of the system. Beaglebone Green has all the features with four USB 2.0 
hosts, 2.4 GHz WI - Fi 802.11b/g/n and Bluetooth® 4.1 LE. Processor used is AM3358 1GHz ARM® 
Cortex®-A8 and 512MB of DDR3 RAM. The BBG has capability to connect to the large family of Grove 
sensors with Grove connectors. In BBG board the facility of onboard HDMI has been removed. The 2.4GHz 
wireless module on BBG makes it more suitable for IOT applications [6]. 
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Software Compatibility 
1. Debian 
2. Android 
3. Ubuntu 
4. Cloud9 IDE on Node.js w/  
5. Bone Script library 
 
The Beaglebone Green has many advantages over other platforms. A table is shown below to outline the 
features of these platforms. 
 

 
 

Table 1: Comparison between BBG vs Raspberry pi vs Arduino 
 
3.2.2 Single Phase Power Meter: 
We have selected PZEM-016, AC communication module which is  used for measuring current, active power, 
AC voltage,  power factor, frequency and active energy The module reads the data using RS485 [6].Using this 
single phase power meter we are calculating power consumption 
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Specifications; 
1.1 Voltage 

1.1.1 range:80～260V 
1.1.2 Resolution: 0.1V 
1.1.3 accuracy: 0.5% 

1.2 Current 
1.2.1  range:0～10A(PZEM-014); 100A (PZEM-016) 
1.2.2 Starting measure current: 0.01A(PZEM-014); 0.02A(PZEM-016) 
1.2.3 Resolution: 0.001A 
1.2.4  accuracy: 0.5% 

1.3 Active power 
1.3.1  range:0～2.3kW(PZEM-014); 0~23kW(PZEM-016) 
1.3.2 Starting  power: 0.4W  

1.4 Communication interface: 
Rs 485 interface. 
 

 
 

Fig 3: Single phase meter. 
 
3.3 Framing and testing POPAI commands. 
For serial connection from a Beaglebone Green to a display screen, the POPAI Digital Signage Standards 
committee recommends manufacturers use RS-232 communications over a serial cable with a 9 pin female 
DB9 connector and a DCE pin out on the display device. POPAI commands are the frames of Bytes code that 
perform a predefined task. These commands need to be sent in the appropriate format over RS232. After 
successfully performing the desired task the display will send acknowledgement to the user about status of 
this task. 
 
3.4 Back-end Development  
This stage of development includes a Apache 2 web server, a control panel webpage from which the digital 
signage board can be controlled. The technologies required for developing backend are lighttpd and python 
Script. 
 
3.5 Front-end Development  
The front-end development is done using HTML5 and CSS. CSS, Cascading Style Sheet is used to customize 
the front–end. CSS is used to display HTML elements. It adjusts the fonts, lines, background images, color, 
height, width, margins,    positions and many more. Thus CSS is use to control the layout of multiple 
Documents using single sheet. 



UGC Approved: 43602                                                                                                e ISSN 2348 –1269, Print ISSN 2349-5138 
http://ijrar.com/                                                                                                                              Marathwada Mitra Mandal, Pune                              

    20         IJRAR- International Journal of Research and Analytical Reviews                                                   Special Issue 

 
 

Fig 4: Screenshot of web page Control panel. 
 
4. Conclusion 
As there are advancements in technology every day the display board systems are changing from static 
display boards to digital signage displays. An effective, efficient, cheap and fast remotely managed embedded 
Digital Signage System architecture has been designed, implemented, developed using Beaglebone Green 
and web application. This system is used to control the digital signage board placed at any remote location 
by using a web application and the internet. 
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ABSTRACT: Water is the most essential factor of contribution for upgrading the productivity of agriculture. For 
improving the productivity in agriculture we need to expand the water system which is the key format of the 
improvement of farming. Water can be saved by irrigation system and minimizes the evaporation. There are 
several problems related to traditional methods of agriculture such as during irrigation they do excessive 
wastage of water in farm field. The purpose of this system is to increase the crop fertility and to minimize the 
evaporation and reduces the excess use of water. The project describes that using IOT how smartly irrigation 
system can be handle. This system can have used in parks and lawns. The neutral of this system is that, crops are 
monitor using camera continuously. The soil moisture sensor can be used to test the moisture of soil, depending 
on that water will be distributed to the plants. This entire information we can see on mobile or laptops. 

 

  Keywords: IOT, Soil moisture sensor, Raspberry pi 

 
1. Introduction 
As in India the agriculture is the most vital source of food and other raw materials it is considered as the 
basis of life for us.it plays and important role in country’s economic growth. 
As the automation reduces the excess wastage of water, makes efficient use of electricity. The real purpose 
to implement automatic irrigation system to reduce the manual effort and makes full automated farm. IOT is 
used in many fields now a day to reduce the problems and to provide ease in work.so the IOT is used in 
agriculture domain and it helps in overcoming the huge difficulties in farming.as the new ideas are 
developed to increase the quality of crops, quantity and cost effective in production of agriculture. As inthe 
rapid growth of population, it is very necessary to see the requirements of human race with the agriculture. 
Interconnecting the objects are communicating which are mounted at dissimilar places that are distant from 
each other in concerned with a IOT(internet of things).In this system  the different sensors used to sense the 
data and make join anything to internet to interchange information. With the help of IOT we can monitor the 
data on the devices like mobile. 
This system is designed to irrigate the farm at regular interval of time. In this system soil moisture sensor 
are placed at the surface of plant. The crops are monitor by camera continuously; it’s data can be seen on the 
mobile device or laptop. The DHT22 sensor is a basic, low-cost digital temperature and humidity sensor in it, 
so there is no requirement to use separate sensor for temperature and humidity. 
Our implemented system is fully automating irrigation system using IOT. Which is developed to reduce the 
farmer’s difficulty. These irrigation system minimizes the manual effort of spreading of water in farm at the 
proper time.  Raspberry pi3 play important role in this system. which is minicomputer. Raspberry pi3 has 
additional inbuilt features are Wi-Fi and Bluetooth. It reads the status for inputs of buttons switched and 
other sensors.        
 
II. Literature Survey 
After various researches in agricultural, the researcher has found that problem in the agriculture increasing 
day by day.                        
To decrease this problem and  to reduce manual effects. The technologies are developed. The intention of 
this project is to reduces the number of labor’s in farm by them the irrigations performed manually and to 
reduce the wastage of water.  The automatic drip irrigation system is developed for water optimization in 
agriculture. In the proposed system the soil moisture sensor can be used to sense  the moisture of soil, which 
is continuously monitored, depending on that motor will on or off. The measurement of temperature and 
humidity will continuously monitor using DHT22 sensor. 
Now a day we can see many technologies are innovated in agriculture field. In this automated agriculture 
system, the crops are monitor by camera which help to reduce manual labor are used to monitor the crops.  
 Cosmin (2012):This investigation demonstrates there is unquestionable growing tendency in the 

adoption of artificial intelligence in agriculture. Under development of the IT infrastructure in many 
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countries is the first obstruction is using them, only around 30% of the word population currently 
having access of this new technologies. 

 Chetana et al (2012):The automated wireless watering system is a used friendly system, which notifies 
the user about its status. The 2 modes of operations provide the user with the option of automatic and 
manual process. The system also provide log file of the events carried out. 

 Galande et al(2013): Microcontroller based  drip irrigation system using smart sensor . This system 
monitor and control all the activities of irrigation system. The present aim of model to simplified the 
agriculture industries at a big scale with ideal expenditure. 

 Shaik et al (2014): GSM using PIC 16F877A microcontroller, the motor controlling system and water 
level monitoring system are based on it. Advantages of this system are:1) cost is efficient2) simple 
design. 

 Sami at el (2014):IT sector providing facilities in process of information of ruler India to meet this 
challenges and to discard fast growing digital devises. As the indian government has given many 
facilities in agriculture and has achieved many techniques using ICT services is one among which 
helping the farmer to understand modern cultivation methods.   

 Mamta et al (2015): This system has economical cost and feasible for most effective water resources 
for agricultural production. This system is suitable for any crop type so we can grow any crop type. we 
can grow any crop in agriculture as the system is feasible. 

 

 
 

Fig. 1: Design of proposed system 
 
Proposed System 
The diagram of proposed system shown in fig.1. It consists of soil moisture sensor can be used to test the 
moisture measure content in soil. The DHT22 sensor is a basic, low-cost temperature and humidity sensor.  
 
Methodology 
This system has the combination of some hardware part and software part. The hardware part consists of 
different sensor like soil moisture sensors and DHT22 sensor, relay, motor and android devices. In Software 
part the data of sensor is sent on the thing speak which shows the measurement of sensed data on the graph. 
The hardware components are interfaced with raspberry pi. The relay is used to turn on and off the water 
motor.  
 Raspberry-pi: The camera is interfaced with the raspberry pi-3model. The raspberry pi-3 model has 

additional features of Bluetooth and Wi-Fi. Raspberry pi is  minicomputer which is also called as heart of 
the system. It has low weighted GPIO and power consumption is improved. 
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 Relay: It is 5v relay used in system design. The relay act as a switch. 
 Soil moisture sensor: It is used to test the moisture contain in soil. Depending on this the water 

distributed to the crops/plants. 
 DHT22 sensor: This sensor is the digital low-cost temperature and humidity sensor with single wire 

digital interface. This sensor is calibrate doesn’t need extra components. It is simple to use. It gives new 
data once every 2sec. 

 Camera: It is interfaced with raspberry pi. It continuously monitors the crop and the camera output it is 
sent to the mobile device.  

 
Flow Chart   
 

 
 

Fig. 2 Flow chart 
 
 Step1: Start  
 Step2: Measuring the soil moisture value. 
 Step3: if the set value is below threshold value motor will ON and if the set value is above threshold 

value motor will OFF. 
 Step4: continuously measuring temperature and humidity. 
 Step5: The data of sensor is upload on thingspeak.com 
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 Step6: using thingspeak we get real time steaming of camera. 
 Step7: End 
 
Result 
 

 
 

Fig. 3 Measurements of soil moisture, temperature and humidity 
 
The reading of soil moisture sensor is continuously measure and sent of thingspeak. The DHT22 sensor is 
continuously measure  temperature and humidity and sent on thingspeak which is shown in graph. 
THING SPEAK: Thingspeak is a open source IOT application and API to stock and regain the data from the 
things. Thingspeak enables the creation of sensor, location tracking application and social network of things 
with status update . Thingspeak was launched by iobridge in 2010 as a service support of IOT application. 
Using thingspeak we can see the result from any wave with help of any login. Thingspeak is an  open source 
IOT application that allows user to visualize, aggregate and analyze the live data in the cloud. It provides 
visualization of data posted by user devices to thingspeak gets instantly. 
 
Conclusion 
The implemented smart irrigation system has low cost for adjusting water resource for agricultural 
production. The implemented proposed system used to turn on and off the valve depending on the 
volumetric water present in the soil by making the process easy and simple to use. As water is most basic 
factor of agriculture, we have implemented automatic drip irrigation system to reduce the wastage of water 
and minimizes the manual efforts in the agriculture. In this smart drip irrigation system is designed using 
internet of things. Which is full automated system, it helps to reduce the number of labours in the agriculture 
field.This system provides efficient  development in irrigation with IOT and automation. Thus this system is 
a solution to the problems faced in the existing process of irrigation. 
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ABSTRACT: In this paper, we proposed a system to detect vehicle accident and alert to the family member as 
well as nearby police control rooms and venitary services. Vehicle accident detection and tracking system using 
WIFI and GPS is been implemented on large scale nowadays. The numbers of accidents happening in our 
country are increasing rapidly everyday and existing systems for a person who meets with an accident are weak 
as per the ratio. So in this system we have introduced that whenever the accident occurs the short message is 
send through the system to the registered number and the location can be determined. Also the existing systems 
are focusing mostly on prevention of accident rather than taking immediate actions after an accident; so that 
the person could be save. The aim of the project is to identify the accidents happening on roads or highways and 
provide them immediate services. 

 

  Keywords: RF transmitter and receiver, LCD,Atmega 328 Micro-controller, Vibration Sensor, Regulator, GSM module, 
Google map, online platform.  

 
1. Introduction 
The IOT(internet of things) is a platform of unique embedded devices and applications within the internet 
enviornment.Transportation has been a necessity of every person and its growth many lives around the 
world easy. But it can cause disaster to us and even can kill us through accidents. The increase cause of death 
in the world during 2008 is mainly due to the road traffic accidents which has been ranked fourth in the 
world.Anually, 1.5 million of the people die only because of  accidents on the road and 20 to 50 million 
people suffer from minor to major injuries, is the  survey taken from GDP (Gross domestic product). The 
accidents due to  Road  traffic increased around 2 million. If no action is taken it will increase yearly as per 
the research. 
When a person is riding his private vehicle and accident occurs then it may cause some major injuries and 
due to lack of communication no one is there to help that person. This system is a solution to the increasing 
growth of accidents. This system is used to detect the accidents which sends the information of the vehicle to 
the nearby police control rooms. Eventually IOT is platform that offers the advanced features of connectivity 
of several devices, systems, domains and applications. 
 
II. Literature  Review 
The survey is carried out on different techniques used in the detection of accidents. Different technologies 
and the survey is available for the accident detection and the tracking model. Many populated countries like 
India many people face accidents on large scale as there is lack of facilities.If the required Facilities are 
provided to the accident occurring people many lives can be saved.This system provides solution to many of 
this limitations. 
[1]”Smart helmet Intelligence Safety for motorcyclists” explained by sadhana B has given the data to 
increase the road safety among motorcyclists. This idea of smart helmet has been analyzed and discovered 
for reducing accidents. Therefore, this project is designed to introduce safety systems for motorcyclist to 
wear the helmet properly. Raspberry pi  is used by motorcyclist in Helmet intelligence safety. This particular 
proposed system meets the requirement of a perfect rider and has been helped in reducing various accidents 
and  injuries. This system also helped many people to save their lives because of increased facilities. 
[2] “Vehicle Accident Detection And Tracking System Using Advance Embedded” was the subject proposed 
by Sarika Gujar . The main reason of this system was to locate the position of vehicle and trace call for the 
emergency services. Vehicle accident detection is possible with the help of sensors. A GPS and GSM module 
helps to trace the vehicle. It can be used in public transportation system by the people to know the location 
of buses or train. In case of any accident, the system sends alert message to the pre-programmed mobile 
numbers. System uses the Global Positioning System (GPS) to know the exact location or position of the 
automated vehicle. 
[3] “The Wireless System for Vehicle Accident Tracking and alerting system using Accelerometer sensor and 
Global Positioning System (GPS)” explained by Shailesh B. In this paper, Accelerometer sensor is used to 
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detect accident occurred and Global Positioning System give position of the vehicle. In instance, any accident 
taking place, the system send an alert message to the pre-programmed mobile number such as any family 
member or emergency hospital services via Global System Monitoration (GSM). He also aimed at Tracking of 
accident by use of microcontroller, Micro Electro Mechanical System (MEMS), accelerometer sensor, Global 
Position Sensor (GPS), Global System Monitoring (GSM), Temperature and alcohol sensor. The alcohol 
sensor helps the person who has consumed alcohol and thus preventing the accident. The gas sensor is used 
to detect the toxic gases that are released by engine during leakage. 
[4] “Traditional or intrusive traffic monetarization Systems” explained by Hardjono B consists of road 
sensing system, which are necessary but has limitations because of their insufficiency on coverage 
connectivity and is very expensive if we install and implement this system. But it has been helped in traffic 
control and reducing the traffic hazards taking place on roads. From a number of experiment it has been 
found that Virtual Detection Zone method can be used to obtain 100 percent map matching system, as it 
ensures matching by comparison of the Global Positioning System(GPS) data to a set of pre-specified check 
data points, keeping privacy as the main parameter it works on three main solution the first solution is 
generating One Time Password password to doubly lock the sensor data and second solution is to check if 
the data is delivered to significant or required destination or not, and third solution is to split data into two 
parts before using One Time Password(OTP) 
[5] “Tracking and monitoring vehicle Using GPS and GSM” explained by Ulhas patil. Many applications used 
the vehicle tracking technology using the GPS, This system is used to monitor the exact location and time to 
reach the destination continuously. This helps to estimate the exact distance to reach the particular 
destination obtaining geographical coordinates that are latitude and longitude values determining the exact 
location using Kalman Filter. 
[6]Suzuki connect launched by maruti for nexa customers aims to enhance user for advanced technology of 
emergency alert and vehicle tracking and live status of vehicle. This application has to be installed in 
required customers phone . When it is installed and connected with smart phones with NEXA app, customers 
can get the details of emergency alert of vehicle tracking and another advanced features. Suzuki connect has 
launched in view of the customer. While you are driving in case of emergency it always informs you about its 
particular location’s. 
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III. Proposed System 
In this system Radio Frequency transmitter and Global positioning system tracking system are used for 
accident locating and detection. The system receive the signal from vehicle when accident occurs and via 
Global System  Monitoring modem the message is send. Through Message we will get the respective 
longitude and latitude values. From these values we will get to know exact location of accident. 
For this the private or public vehicle is fixed with a Radio Frequency transmitter circuit system that has a 
vibration and accelerometer sensor along with microcontroller device, Radio Frequency (RF) encoder and 
also fitted with a Radio Frequency transmitter. Every control room must have a Radio Frequency receiver 
installed to receive the transmission of the signal. Whenever a user of vehicle meets with an accident, the 
vibration sensor and accelerometer detects and gives result. This result is then located by the 
microcontroller. The new detected signal is send by using microcontroller to the Radio Frequeny Receiver. 
Depending upon the result the radio frequency transmitter begins to transmit the accident data. The nearest 
Radio Frequency transmitter reads the signal and then shows it on an Liquid crystal display (LCD) screen. 
The person controlling the Display screen may get reacted, reach the accident position and help the needy 
person and SMS is sent to preinstalled number giving position or the location of the vehicle and also it can be 
seen on online platform. 
 

 
 
A. Transmitter 
A Radio Frequency module (RF) is usually a small electronic equipped device. It is used to send or receive 
radio frequency signals between the transmitting device. The device is connected with other wireless device 
in an embedded system. 
 
B.  Receiver 
A Radio Frequency module (RF) is a usually small electronic equipped device.It is used to send and/or 
receive radio signals between any of the two transmitting devices. The vibration sensor, which is useful for a 
various applications of different fields, has the ability to detect vibrations sensors in a given respective area. 
This can be helped to a person who is in trouble or accident caused person, and you will even find these 
types of sensors in use with security systems today. 
 
C. Online Portal: 
This is web page which basically integrated with google map after getting message from GSM module it 
redirect remote user on Google maps. 
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IV. Conclusion 
This project named “vehicle accident detection and tracking system with SMS alert system to the 
preinstalled mobile numbers. The Global positioning System (GPS) tracking and Global System Monitoring 
(GSM) alert based algorithm/program is designed and implemented with LPC2148 Microcontroller in 
embedded system domain.Our proposed system “Accident detection and tracking system” can track the 
geographical location based on longitude and latitude values depending on particular area and sends an 
alert SMS notification regarding accident occured. TheExperimental task has been carried out more 
accurately and precisely. Electrically Erasable Programmable Read only memory (EEPROM) is interfaced to 
store the mobile numbers permanently in the system. This system meets the requirement of the user. We 
made the project more convenient and reliable. The proposed system is verified to be highly useful and 
productive for the automotive industry and society. 
The Future usage or use of this system is that it can be implemented on Vehicle airbag System which 
prevents any inside object to strike vehicle occupants as like the  steering.This can be developed by 
connecting a camera to controller system/module that can take photo of any specified accidental place/spot 
that can make the monitorization easy. 
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ABSTRACT: This paper presents a design of real time monitoring system. The quantity of water in IOT. The 
system having of a several sensors is used to measuring physical of the water the parameters flow sensor of the 
water can be measured. That of measured value from the sensors can be processed by the controller. As 
population is increasing day by day, urban residential area have also increase because of this reasons water has 
become an intense problem which affects the problem of water distribution, water conservation, water 
consumption, and  interrupted water supply. People are found complaining that, they don’t have required 
amount of water for their daily needs, so that overcome water related problem also make system efficient. There 
is necessity of  monitoring, controlling system. This approach will help usefulness operators improve inexpensive 
water management systems, especially by using rising technology an IOT is one of them. The internet of thinks 
for developing more utility system, for making the consumption of water resources more efficient.  

 

  Keywords: Arduino, Internet of Things, Real Time System, Cloud computing. 

 
1. Introduction 
The current scenario is, the employee will go to that place and open the valve for a particular duration, then 
again the employee will go to the similar place and close the valve, and it is time consuming. This system is 
fully automated. In this way time and human work are saved. This system will implement the design of IOT 
based water monitoring, distribution system in which shows the flow-rate and level of water in real timeThe 
concept of the IoT to its extent and improve the functioning of the device. This system includes some sensors 
which measures the all this water parameters primary concepts are real- time IOT based water resources 
information system is to provide comprehensive and correct information.  
In some water-related field such as irrigation system, electricity powerhouse, and research, water level 
information is a very important issue. Generally, water level measurement was done manually but this 
cannot be capable due to some difficulties. The smart water distribution makes specific supplier equipment 
interoperable and manageable in a water management domain in a similar way. The concept of the IoT to its 
extent and improve the functioning of the device.. Now a day’s different types of smart sensors are 
developing for the safety and security in emergency management strategy. Smart water management is only 
possible with help of IOT which includes the applications in monitoring the flow of water, Management of 
valves, Data analysis through Observations from different meters etc. in conventional method for each and 
every individual processes we require the human power and observation skills. To overcome the water 
management and distribution problem.  Water is important resources in use of the earth in that, some 
people are not supply sufficient amount of water because of not equally distribution of water. This scheme is 
used to avoid the wastage of water during the distribution period. The current scenario is very hectic and 
time consuming. Here time and human work are saved. New approach IoT based water management and 
monitoring has been submit.In this project, system will implement the design of this IoT based water 
monitoring system that monitors the level of water, flow that rate in real time.  
This system consist of some sensor which measure all these water parameter - the real - time showing of 
water resources information will benefit the water resources management department and the public. The 
primary concept of real – time IoT based water resources information system is to proved comprehensive 
and accurate information.An automatic water information monitoring system based IoT is constructed using 
techniques of sensor network, wireless communication network, Internet, database and in this system, 
water resource information acquisition, transmission, and remote monitoring data receiving and application 
are integrated through software and hardware. 
 
II. Literature Survey 
An Automatic water information monitoring system based  
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IOT is constructed using techniques of sensor network, wireless communication network, internet, database 
and in this system, water resource information acquisition, transmission and remote monitoring data 
receiving and application are integrated through software and hardware.  
In building IOT based water meter aims is to implement smart meter which will provide high data analysis 
capability at cheap cost.  
Unlike other technologies such as Zig Bee, Bluetooth and GSM based water meters, this meter will allow user 
to access real time also historical data anytime and from anywhere. The proposed system uses restful based 
web services for communicating between the IOT cloud and the water meter .  
It is really such a challenging task that needs to provide knowledge because of highly located nature of 
agriculture information specially distinct conditions. The complete real-time as well as historical 
environment information helps to achieve efficient management and utilization of resources.  
 
III. Flow Chart 
 
Sender 
 

 
 

Figure 1.Transmitter tank side 
 
When we start the all system, firstly ultrasonic sensor sense the water level and the flow sensor sense the 
flow rate these value send to Arduino and display on LCD as shown in above figure transmitter tank side.  
 
Receiver 
 

 
 

Figure 2. Receiver Web page Side 
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Access the data server. This data can be display on Monitor.  Check the value of water level and flow rate of 
water as shown in above Figure 1. Web page. 
 
III. Methodology 
 

 
 

Figure 3. Project Planning 
 
We have divided our entire work into some stage, which is the flow of our project. Using this work flow 
we’ve done our project very smoothly because it is a serial process. For solving any problem or for any 
system development, the whole work should be handled in that segment so that accuracy can be provided. 
So we have followed the work flow to increase accuracy. Due to the six stage features and feedback scope 
system, our system uses work flow. Our work flow feature can return it to the previous step. We can return 
and correct the system at any time according to the requirement. In this work flow, before completing the 
next stage, each stage must be completed completely. Such a work flow is basically shirt and no uncertain 
requirement from the project as each stage of determining the project is going on in the right direction and 
whether to continue or cancel the stage in this system, Arduino and different sensors are used with along 
with cloud computing concept. 
Firstly, all sensors which are interface with Arduino will sensors the parameters related to water such water 
level and flow rate of water. Reservoir side module calculates water level present in it send data regarding 
water level present reservoir to central office on daily basis. 
This module contains ultrasonic sensor to sense the water level and communicates with Arduino to process 
operation such as calculation of water present in reservoir and volume data send to central office using IoT. 
These sensed parameters are further give to Arduino for processing. Arduino will receive this data and send 
it to the cloud through serial communication.  
 
IV. Design 
In this system, Arduino and different sensors are used along with cloud computing concept. Firstly, all 
sensors which are interface with Arduino will sense the parameters related to water such water level and 
flow rate of water. Reservoir side module calculates water present in it and sends data regarding water level 
present in reservoir to central office an dally basis.  
This module contains ultrasonic sensor to sense the water level and communicates with Arduino to process 
operation such as calculation of water level in reservoir and flow of water information is send to server 
room using IoT and display on LCD. These sensed parameters are further given to Arduino for processing 
Arduino will receive these data and send it to the cloud through serial communication as Shown in below 
figure 4 Hardware model.  
Cloud app is the advance concept which we are going to used for this system.  
Basically a web page will be created where the data will be monitor and manage from the server room. 
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Figure 4. Hardware Model 
 
IV. Hardware 
Internet of Things 
The IoT allows to get the values from the any object, sensor from controller and send to the remotely across 
persist network infrastructure.  
The advantages of IOT for iincrease accuracy, efficiency, economicbenefit to reduced people intervention 
from the any condition.  
The internet of thing is the physical device other items embedded with electronics software, sensors, 
actuators also network connectivity which enable this object to collect an exchange data.  
IoT menace wireless communication so, IOT expected to offer advance connection of devices, systems and 
services that goes beyond machine -to- machine communication and covers a verity of protocols, domain 
and application.  
 
Arduino 
Arduino controller is open sources hardware for controlling the multiple sensors.  Arduino board designs 
use a verity of microprocessor and controller.  
The Arduino is a micro-controller board, bases on the ATmega328 IC.  
It consist everything required to support to the micro-controller simply connected it to pc with a USB cable 
with a AC to DC adapter, battery will be get started. The boards are equipped to various enlarge boards and 
other circuits. The entire sensor can be interface with Arduino. It has 14 digits input and output pins, a 16 
MHz quartz crystal frequency, 6 analog inputs, power jack, USB connection, a header ICSP and reset button. 
 
Level Sensor 
Level sensors used for the measure the water level present in tank. The designed sensors which can 
establish the water present in a tank. This sensor established water level can then be communicated to the 
main servers which are deployed for the objective of capable water management, distribution. This 
information is passed on a regular basis on to the main server and shows the water level is present in the 
tank.  
Ultrasonic module ranging HC-SR04 gives 2cm-400cm ir-resistive measuring function, the range accuracy up 
to 3mm. If the level sensor are 4 pins echo, trigger, ground, VIN. The sensor can measure the level of water. 
 
Flow Sensor 
Flow sensor is the fast flow rate which proportional standard output a series of pulses that to interrupt them 
it necessary to implement a frequency component. 
Supplying water according to real time which effective water management, such measuring water is very 
essential step in water management system.This sensor working on 
hall- effect that outputs will be a pulse rate proportional to flow rate. In this project used to the flow sensor 
to measure flow of water. Flow sensor shows the flow rate of water .which display on LCD and control room. 
Solenoid Valve 
In rest position, the plunger closes of a small orifice. An electric current passing through the coil generates a 
magnetic field. 
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The magnetic field exerts a energy on the plunger as a result the plunger is depart towards the center of the 
coil, so that the orifice opens. This is the principle of solenoid valve which can open and close automatically. 
A solenoid valve is the combination of electronics and mechanical control valve, features a solenoid, and is 
an electric coil having movable ferromagnetic core in its center.  
 
LCD Display 
This means 16 characters, 2 lines on the LCD display. If an 8 bit data bus. There is three control lines  EN, RS 
and RW. RW= read/write, EN= enable, RS= register select. When RS =0; data is consider as command, RS=1; 
data begin send is text data/W =read/write. When RS=0; data wrote on to the LCD and when RW=1; data 
read to the LCD. Most of the time control room is not work any interrupt that time LCD can be worked then 
level of water and flow rate of water display on LCD.  
 
Wi-Fi Module 
The ESP8266 is the Wi-Fi module as interfacing server to send the sensors values to the server.  The 
ESP8266 is used for the hosting an application.  We have to Offloading of all Wi-Fi networking from another 
application processor. Wi-Fi module can be connection between server room and tank.The Wi-Fi module 
range is more that other component, so we can use the Wi-Fi module to the long distance communication. 
 
Mositure Sensor 
The moisture sensor is one of the interfacing with Arduino for the purpose of in this project to detect leakage 
of water in respective area. The working of sensor is to detect leakage of water to detect at high level; 
automatically solenoid valve will be off, at normal condition valve on with respect to time period. 
 
VI. Result 
We have identified a suitable model that consist of different sensor devices and other modules there 
functionality are show in figure. In this model we used ATMega328 with Wi-Fi module. Inbuilt ADC and Wi-
Fi module connect to internet through embedded device. For monitoring Sensors are connects to Arduino 
board ADC will convert corresponding readings to its digital value also from given value can evaluated by 
corresponding environmental parameters.  
After sensing the data for different sensor devices, which are placed of interest. The sense data will be 
generally sent to server, when accurate connection is established with server device.  
 

 
 

Figure 5. Web Page Programming 
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VII. Conclusion 
IoT based water resource management can be useful for monitoring, tracing and mange the remote location 
valve and meters.  
In conventional systems a person is employed for such remote location valves and meter management. 
In this project our aim is to focus on different applications of IoT in water resource engineering which 
reduces human effort overcomes the drawback in the conventional system the implementation is going to be 
done for few tanks. The data collected can be used for further analytics like consumption, forecasting, water 
leakage detection.  
 
IX. Future Scope 
The IoT has encouraged people to connect to devices using the internet and the increasing the use of IoT 
devices motivated people to use smart technology one of the main challenges in smart water monitoring and 
distribution is managing the cost, energy, efficiency required for water distribution system. 
The future work will focus on developing and IoT architecture in water distribution system with integration 
of new technology such as energy harvesting. 
In future we can add PH sensor and conductivity sensor in the given model for detecting the PH level and 
conductivity of water supply. 
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ABSTRACT: The main aim of this project is to demonstrate the concept of Cooperative Adaptive Cruise Control 
in real traffic situations. This concept improves the flow of traffic and reduced the unintentional acts happening 
on roads by intelligent and reliable communication between vehicles. It reduces the complexity and increases 
performance of the device by the virtue of wireless communication. Systems will provide the facility of obstacle 
detection hence they will be communicating with cooperative vehicles and share their current status and will 
act accordingly.  The proposed system is based on ARM controller by achieving features like vehicle to vehicle 
communication (V2V), Lane chasing, Automatic speed adjustment, Steering angle measurement and obstacle 
detection.  

 

  Keywords: V2V Communication, CACC, ITS, Steering Angle Measurement, ZigBee.  

 
1. Introduction 
As the technology is advancing the demand for intelligent vehicle system has been increased. Consequential 
developments in transportation system have been achieved during the previous years. Intelligent systems 
which are based on real time application have been contributing in improving traffic flow and safety from 
collisions between vehicles. To improve transportation system the concept of vehicle to vehicle 
communication can be introduced to acquire more substantial and reliable details about vehicles on roads 
and highways or express ways. 
The concept of cruise control came in early 1900s. Cruise control is a concept in which a speed is set by the 
driver and vehicle will maintain that speed without any safety. The main limitation of such system is that it 
increases risk of accidents. In late 90s the concept of Adaptive cruise control came into picture by adding 
features like automatic speed adjustment. In adaptive cruise control concept the braking system was not up 
to the mark and more efforts were to be taken by the drivers. 
Cooperative Adaptive Cruise Control (CACC) basically provides Intelligent Transport System (ITS). Using 
wireless communication, possible risk cases can be identified as earlier to avoid crashes, and more 
substantial details about other vehicles movements can help to improve performance of vehicle. Research 
have been done throughout the world to explain the demand for a suitable vehicle to vehicle communication 
system and its possible applications. 
V2V communication reduces the amount of unintentional acts and focuses on improving collision avoidance 
and safety. The supplementary of the available system which is adaptive cruise control can be replaced by 
cooperative adaptive cruise control (CACC). System has a high potential to improve traffic flow capacity and 
smoothness, reducing congestion on roads, highways or express ways. If the system detects any obstacles 
just ahead of it, then it will communicate with the preceding vehicle and will alert the preceding vehicle 
about the obstacles. After obstacle detection, vehicle will reduce its speed automatically. Vehicle works more 
intelligently by adding V2V Communication. In addition with V2V communication, System is provided with 
other features like lane chasing, automatic speed adjustment and steering angle measurement. 
 
2. Methodology  
The main motive of this research is to build a system which can be fitted in a vehicle and help to avoid 
collisions or accidents happening on road or highways. The system is provided with ARM controller, Motor 
drivers and sensors like ultrasonic sensor, IR sensor pair, steering angle measurement sensor (HMC or QMC) 
and Light dependent register (LDR).  
 
2.1 Research 
This system was implemented in two phases which were cruise control and adaptive cruise control. As 
disscused in introduction about these systems, they were having certain drawbacks like they can’t be 
implemented in real traffic situation as well as braking system was quite inadequate. In these system all 
drawbacks will be overcame.  
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Cooperative adaptive cruise control not only avoids any unintentional acts but also provides flexibility in 
traffic flow. In CACC system the speed of vehicle will reduce accorfing to the position of obstacle or 
succeceeding vehicle.If compared with systems like cruise control and adaptive cruise control, CACC 
provides additional features like vehicle to vehicle (V2V) communication, Lane chasing, Automatic 
headlights ON/OFF operations and antilock braking system. 
 

 
 

Fig. 2. Block Diagram 
 
2.2 Controller 
This devive can be impelented using various controllers like ARM, Arduino or AVR. For this research ARM 
LPC21XX is used. ARM is a 32 bit controller having  64 pins in which 48 pins used for general purpose 
input/output applications. 
ARM has certain advantages over Arduino and AVR. ARM provides high speed operation with very low 
power consumption. ARM provides communications protocols like UART, I2C, SPI and Ethernet. ARM is 
relatively cheaper than Arduino and AVR.  
 
2.3 Flow of Operation 
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Fig. 1. Flow of system implementation 
 
2.4 Obstacle Detection  
Whenever the vehicle travelling at certain speed, dectects any obstacle in front of it the system starts 
working. As the ultrasonic sensor is continuosly transmitting sound waves it will measure the distance 
between the vehicle and the obstacle by receiving sound waves reflected back by the obstacle in certain 
duration. 
Ultrasonic sensor has multiple pins namely trigger, echo ,Vcc and ground. Ultrasonic is split into three broad 
categories that are transmitter, receiver and transceiver. Transmitter coverts electrical signal into 
ultrasound, Receiver converts ultrasound 
signal into electrical signal and transceiver can be transmit and receive ultrasonic signal. Controller will get 
the signal from ultrasonic sensor and motor driver interfaced with the controller will act accordingly. 
System will  reduce its speed according to the position of obstacle. At certain safe distance vehicle will stop 
automatically due to antilock braking system. 
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2.5 Lane Chasing 
For more control over vehicle system is provided with IR sensor pairs which are placed on both left and 
right side of the vehicle for lane chasing on the Roads, Highways or Expressways. An infrared sensor is an 
electronic device that emits infrared signal in order to sense some aspects of the roads. An infrared sensor is 
passive sensor which is comprehensively used in electronic systems. This sensor is used to detect barrier or 
stumbling block. The fundamental concept of an Infrared sensor is used as detect obstacle and infrared 
signal is transmit ,that infrared signal bounces from the superficial of an object and the signal is received at 
infrared receiver.  
  
2.6 Steering Angle Measurement 
For steering angle measurement, HMC Sensor is used. it has 3axis compass with magnetic ball . It is designed 
in which magnetic ball facing towards the north according to that angle is measured. It has high resolution 
and low power consumption. 
 

 
 

Fig. 3. Steering Angle Measurement Sensor 
 
The steering angle sensor is used to determine the position and behavior of front wheels. The sensor is 
interfaced with a motor driver IC which will control the steering angle for better safety. Depending upon the 
steering angle the motor driver IC which is interfaced with the controller, will decide the further movement 
of the vehicle. The sensor measures the steering angle in degrees. 
 
2.7 ZigBee 
For serial communication purpose, Digi ZigBee 802.15.4 modules are used. ZigBee is used for 
communication between cooperative vehicles which are coming in each other’s range. ZigBee provides the 
main objective of vehicle to vehicle (V2V) communication for more cooperation between two vehicles. It is 
simple to use and cheaper in cost compared to Wi-Fi module. The communication type is line of sight 
communication. Outdoor range is up to 300 feet (90m). And indoor range is up to 100 feet (30m). Data rate 
for ZigBee module is up to 250kbps. Frequency band is 2.4GHz and it is accepted world-wide.  
 

 
 

Fig.4. ZigBee Module 
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It consists of three main element that are coordinator ‘C’, Router ‘R’ and End device ‘E’.  There is always one 
coordinator in a network which acts like a parent or root in a network.  In CACC the coordinator will a 
vehicle which will perform operation like data transfer. During obstacle detection the coordinator stores the 
current status and handle information of the vehicle. Router acts as an intermediate device between 
coordinator and end device to provide transfer of data. The coordinator is supported by various routers. 
Routers can pass the information in bidirectional form. The number of Coordinators, routers and end device 
depends on the requirement and type of network. 
 

 
 

Fig. 5. ZigBee Network 
 
3. Scope and Limitations 
By achieving various objectives in cooperative adaptive cruise control we can get more control and 
cooperation between two vehicles. This system can be implemented in real traffic situations. Further 
improvements can be made in this system by adding GPS technology, Sensing with camera and RADAR 
system. Some limitations of this system are that vehicle is not fully automated, long range and high accuracy 
sensors are required. 
 
4. Conclusion 
The CACC concept helps to improve flow of traffic and decreasing unintentional acts on the highway or 
expressways. CACC helps to achieve cooperative vehicles communication and improve the cooperative and 
intelligent transport system. The demonstration model of system is given below. 
 

 
 

Fig. 6. Final Demo-type 
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ABSTRACT: Sprayers are used to control excessive use of pest and diseases and it is done by spraying of 
pesticides. By conventional method of spraying, it is difficult to spray the pesticide uniformly and effectively over 
the crops. Spraying is done in farm by traditional technique. There are different types of sprayers, but mainly 
used sprayer is backpack type sprayer, which is used by farmers. It has advantages like it  is cost efficient,  easily 
available and easy to use. With the help of this sprayer, farmers spray pesticides in their farm, but it has high 
operational cost and also requires lots of time. Farmer who is spraying pesticides is affected by it, as it is 
harmful to health. They are also affected by shoulder disorder and lumbar pain due to weight of machine and 
weight of tank on person`s shoulder. Because of this pesticide many diseases are faced by farmers and this is one 
of the serious problem. Though traditional method gives good pest control, it requires large volume of liquid per 
plant, large amount of time. 
To overcome these problems sprinkler automation technique which reduces human efforts and also distribute 
the pesticide uniformly through the crops is used. This system is used to spray the pesticide to different crops in 
an efficient manner to  different crops. It gives good pest control and also consumes less volume of liquid per 
plant. This paper contains the efficient automation technique which overcomes all the problem faced by 
traditional technique.  

 

  Keywords: ATMEGA328 Microcontroller, Battery, IR sensors, Up-down mechanism, Relay, Motor drivers, DC Motors, 
Pest control, Agricultural architecture.  

 
1. Introduction 
Crop yield is decreased due to attack of pests, diseases and weed. For controlling most insects, weeds and 
diseases chemical control method is used. By using pump or dusting, chemicals are spread on the crops 
either by sprinkling or spraying. To apply small volume of spray liquid to protect crops, spraying is one of 
the efficient as well as effective method. Power operated hydraulic sprayer and high or low volume 
hydraulic sprayer which can be manually operated is used in traditional method. In this method, time and 
labours required are more. By conventional method of spraying, it is difficult to spray the pesticides 
uniformly and effectively over the crops. Therefore in proposed system the efforts are made to design and 
implement automatic technique for accurate pest control on crops. The main objective of this system is to 
protect environment from pollution by over use of pesticide. For precise output and accuracy of industrial 
process IR sensors with up down mechanism is used. Our proposed works aims towards protecting crops by 
excessive use of pesticide by an automated way instead of using manual way. It is aimed to reduce human 
effort and at the same time increase the productivity & accuracy levels that cannot be achieved with manual 
operations. This system consists of IR sensors, up down mechanism, DC pump for pesticide sprinkler. First 
IR sensor is used to detect plant and second IR sensor is used to detect plant height along with up down 
mechanism so that sprinkler will move accordingly. Up down mechanism is for sprinkler up down according 
to the plant height. Microcontroller is a control unit which controls the whole working. 
 
2. Block  Diagram 
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Fig 1. System Block Diagram 

 
3. Working Principle 
This system consists of IR sensors, up down mechanism with limit switches, DC pump for pesticide 
sprinkler. First IR sensor is used to detect plant and second IR sensor is used to detect plant height along 
with up down mechanism so that sprinkler will move accordingly. 
Up down mechanism is for sprinkler up down according to the plant height. Microcontroller is a control unit 
which controls the whole working. 
 
Below picture shows the overall view of our proposed system 
 

 
 

Fig 2. Overall proposed system 
 
4. Hardware Implimentation 
This system consists of 7 hardware components namely ATmega327 microcontroller, IR Sensor, Motor 
Drivers, Relays, DC Motors, Limit Switch, Battery. 
 
4.1 Microcontroller 
In this system we are going to use ATMEGA 328 microcontroller. The ATmega328 is a single-chip 
microcontroller. Arduino Uno is a controller board based on the ATmega328. This is an open source 
platform. Following are the features of Arduino Uno: 
Operating Voltage : 5 V 
Input Voltage : 7-12 V. 
Digital Input / Output pins: 14 
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DC current per I/O pin : 40mA 
Clock Speed : 16 MHz. 
 
4.2 IR Sensor 
An infrared sensor is an electronic device. This sensors are used for detection of object. We use two IR 
sensors, one for detecting the plant and second is for detecting height of the plant. This sensors can detect 
the object between 1 to 5 meters.  
 
4.3 Motor Drivers 
Motor Driver circuits are current amplifiers. Motor drivers are made from discrete components which are 
integrated inside an IC. The input to the motor driver IC or motor driver circuit is a low current signal. 
 
4.4 RELAYS: 
To open and close circuits electromechanically or electronically relays are used. By using a signal without 
any human interference, relays are used to break or make contact. 
 
4.5 Limit Switch 
Motion of a machine part or presence of an object is the working principle of limit switch. They are used for 
controlling machinery as part of a control system, as a safety interlocks, or to count objects passing a point. 
 
4.6 DC Motor 
To convert direct current electrical energy into mechanical energy we use DC Motors. 
There are various types of motors are available among them we use shunt DC motor. Shunt motors are used 
because we require constant speed at starting conditions. 
 
4.7 Battery 
There are various types of batteries are available among them we use Sealed Lead Acid Battery. This is 
rechargeable battery with voltage 12 and its rated current is 1.3AH. 
 
5. Flow Chart 
 

 
 

Fig 3. Flowchart 
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6. Algorithm 
Step 1: Start the process. 
Step 2: Check whether the first IR sensor is detected or not. 
Step 3: If Sensor is detected then main machine stops and up down mechanism gets started. 
Step 4: Check whether the second IR sensor is detected or not. 
Step 5: If second sensor is detected then up down mechanism stops and pump gets on for some delay.  
 
7. Conclusion 
According to the design and algorithms proposed in the  paper  we come to a conclusion that, this type of 
system is very helpful for agricultural purpose where, we need to spray the pesticides on different crops. 
Currently we use a system that increases the human efforts and also it is  not comfortable. This system 
provides a method to decrease the wastage of pesticides and also the human efforts. It is more effective than 
traditional system. 
 
8. Future Scope 
In future we can implement this system, that can give indication after completion of pesticide. 
To recognize the finished activity of pesticide, we can use GSM module to send the message. 
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ABSTRACT: This project is based on prototype which helps user to hear the content of text in image into speech. 
It involves the extraction of captured image and convert into speech. This image capturing processes is done 
using raspberry pi, camera module and speaker. 
Optical character recognition (OCR) technique is used to extract the image. The output of OCR is in the form of 
text file. This text file is used to differentiate the image using OpenCV library. The tesseract is used for processing 
the image & produce speech at the output using TTS. This conversion time is few milliseconds. This device is 
useful for peoples who are not able to read the English language. 

 

  Keywords: text to speech (TTS), OCR, tesseract, raspberry pi, camera module, speaker 

 
1. Introduction 
In today’s world image processing is mostly used for improving image quality. It uses various techniques like 
image filtering, image segmentation, morphological operation & image compression etc. In this project these 
features are used for converting text image into speech. 
The main purpose of this project is to convert input text in image into speech. This conversion time is few 
milliseconds. 
“Image text to speech converter using raspberry pi” is to use input image &converting into the speech using 
various technique. To capture the real time image is done using camera module at input side. This captured 
input image is processed by using optical character recognition technique. The OCR converts this text into 
machine encoded text. 
Then the text to speech engine converts text to speech. The output is given to the audio amplifier which is 
connected to the speaker. The graphical user interface (GUI) is used for user to interact with electronics 
device through the graphical icons. 
 

 
 

Fig. 1  Block diagram of TTS 
 
2. Methodlogy 
 

 
 

Fig. 2 Block diagram of  OCR 
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The OCR is consist of two main parts image processing and voice processing. The image processing includes 
the capturing of image and converting into text. The audio processing includes the converting of text into 
speech. 
 
A. Image Processing 
 

 
 

Fig. 3 Block Diagram of  Image Processing 
 
The method of OCR is used to capture the image and it convert into the text which can be processed further. 
This text image is stored in the form of jpg or jpeg. The colour image (RGB)is capture through the camera 
module and converted into the Gray scale and remove the noise from the image and obtain the pure black 
and white image and this image is segmented. After the segmentation the character is recognized by using 
the tesseract database method in  OCR. 
 
B. Tesseract 
 

 
 

Fig.4 Block Diagram Of Tesseract 
 
The tesseract library is installed in raspberry pi. In this library there are many characters are stored which 
helps to find the proper segmented words. The tesseract cannot handle the colour 24or 34 bit. It can read 
only 1 bit binary image or 8bit gray scale fixed in2.04. The minimum character size read by the tesseract 
OCR engine is 20 pixels uppercase letters. 
It has apache licenses version 2.0 and it is sponsor by Google from 2006 in 2006 tesseract was very famous 
because there is nothing competitive for the OCR 
 
C. Voice Procssing 
The voice processing is done using OCR which converts the stored or real time text image into the speech at 
the output. 
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Fig. 5 Block Diagram of Voice Processing 
 
In image processing the noise is removed from the image which are processed by the tesseract and given to 
the “Text To Speech”(TTS) converter. In this TTS the text is converted in the form of speech.  TTS uses many 
filter which removes the noise from the voice output and gives the better quality voice output to the speaker. 
Espeak is a open source speech synthesizer which is used to English as well as other languages for linux & 
windows. Espeak is compact in size. It is totally about 2MH bit. Espeak speech synthesizer “format synthesis” 
method which allow languages provided in small size. If some noise is added during processes Espeak 
rectifies the noise & operates in high speed. The output side we get audio speech which can be heard 
through the speaker or headphone. 
 
2. Design and Implementation 
A. Hardware 
1) Raspberry  PI 3B Module  
a. 1.2GHz quad –core ARM cortex-A53(64Bit) 
b. 1GB LPDDR2 
c. Power-Micro USB socket 5V1,2.5A 
d. Ethernet-10/100 Base T Ethernet socket  
e. Audio output-audio output 3.5mm jack 
f. HDMI 
g. USB 4 x USB 2.0 connecter 
h. 15 pin camera connector  
 
2) Web Camera  
3) Speaker  
 
B. Software 
1. Python: python 2.7 version which is easy to learn. The  programming language of python is simple to 

learn compared to other programming language.  
Python is beginner’s language this language is very easy for a beginner level & supports the wide range 
application. This coding is very simple compare to other. 

2. RaspbianOS: Raspbian is a operating system of raspberry pi. this is an open source system . 
ARM linux gcc is the cross compiler used. Boot loader is to initialize the hardware devices, establish  
memory mapping  tables. 

3. Open CV: OpenCV (open source computer vision). It is basically real time computer vision which is 
developed by the Intel. OpenCV  uses numpy library for numerical operation ,. The basic working of open 
CV is converting the array structure into numpy array. There are 100-150 colour space conversion 
method in OpenCV but still we use two method widely used ones, RGB to gray& RGB to HSV. 

 
C. Flow Chart 
In above flow diagram show the web camera capture the input image and this proceed using following 
operation. 
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Fig. 6 Flow Chart 
 
Open CV which is used for real time computer operation. It is developed by Intel. OpenCV python makes the 
use of numpy, is for numerical operation using matlab style syntax. All OpenCV array structure are 
converted to from numpy arrays.  
This captured image is input image which is a RGB image. This image convert into gray scale image. After 
conversion of this gray scale image some morphological operation has been performed. Basically 
morphological is tool used for extraction of image this operation is doing by two methods  Erosion and 
dilation. Both have opposite operation hence after all the operation we get noise free image. 
Thresholding is the conversion of gray scale image into binary image. In tesseract the adaptive thresholding 
first take image as input & converting them into binary image. Adaptive thresholding can be performed by 
using some mathematical equation, 
Thresholding value = highest pixel value + lowest pixel value /2 
Tesseract is a open source OCR engine. Tesseract can work on black text as well as white text . Tesseract 
working on the following component : 
 Connected component analysis: it takes binary image as a input image which obtained by adaptive 

thresholding. 
 Find text line and words : It takes input as character outline from  previous component and the outline 

are gathered together to form a blobs. These blobs sequence in the form of text line. The text line is 
broken down into words with help of space between the words. 
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 Adaptive classifier: In this the first process is tries to identify the words. The success fully identified 
words are passed to next classifier to recognize words accurately. 

 
3. Result 
The input colour image is captured through camera. This captured image is converted into gray scale using 
RGB to gray scale conversion. Thresholding technique is used to get the final output image. Thresholding 
produces binary image at output. This image is given to the tesseract engine. Tesseract produces image 
segmentation. Which will convert into text file. Then this image is given to the text to speech synthesizer 
which produces the speech at the output. voice is produced at the output. Use speaker or headphone at the 
output to hear the voice. The whole process is completed in 1-5 sec only. 
 

 
 
4. Conclusion 
we have proposed an text in image to speech converter susing raspberry pi. The device is compact and 
helpful for blind person as well as society. This device converts sinput text into the speech. The time 
duration of whole process in approximately  8-10 milliseconds. 
Future enhancements can be made in this system, which will help to convert the input text in different 
languages.  
 
5. References 
1. Falguni Patel, Dixita Patel, Talha Pathan, Anita BindraGujrat.” Smart Reading System”, International 

Journal Of Science And Research Engineering, March 2017. 
2. VelmuruganD.Srilakshmi, Umamaheswari S, Parthasarathy S, Arun K, Coimbatore, India, “ Smart Reader 

For Visually Impaired People Using Raspberry PI”,(Research Article)March 2016. 
3. Mrunmayee Patil, Ramesh Kagalkar, University Of Pune,India. “ A Review On Conversation of Image to 

Text As Well As Speech Using Edge Detection And Image Segmentation”, (Research Article) November 
2014. 

4. R.Smith, “ An Overview of the Tesseract OCR Engine”, International Conference on Document Analysis 
and Recognition(ICDAR 2007). 

5. Nikhil Mishra (M.Tech Student, AGPCET Nagpur),” Image Text to Speech Conversion Using Raspberry PI 
& OCR Techniques”, International Journal For Scientific Research & Development(IJSRD)\Vol. 5, Issue 
08,2017. 

 
 



Special Issue of “TECHNO2K19”                                                            Celebrating 50 years of Academic Excellence 
 Marathwada Mitra Mandal’s College of Engineering, Karvenagar, Pune 411052 

Special Issue                                                  IJRAR- International Journal of Research and Analytical Reviews   51 

Smart Ration Distribusion System using IOT 
 

Kishor Kaushalye, Pankaj Gadade, Madhan Madhu, Prof. V. B.  Deokamble  
Department of E&TC, 

Marathwada Mitra Mandal’s College of Engineering, 
Pune, India 

 

 

 
ABSTRACT: In year 1939,‘Antyodaya Yojana’ was Started By Government which is also known as public 
distribution system. Initially the project was help huge number of poor people o accomplished their primary 
need of Ration. But in few years the system is having gaping contentions issues which cause illegal smuggling of 
commodities an corruption from the agents or distributors. Hence the commodities were sold in open market for 
the benefit of the distributor. In This paper, we proposed a system where everything in the Rationing Systems is 
connected digitally and hens the  entire process is controlled and monitored by the government body. This 
system gives direct communication between the beneficiary and the government with the help of distributor. 

 

  Keywords: ration System, Biometrics, BPL card, Digitalisation 

 
1. Introduction 
As we know that our county is moving as digital country in the world. But still we are following the old paper 
work System. Due to the manual paper work system increasing the scam and corruption in ration system in 
our Country. By following the old paper work system it creating favourable path  for corrupt officers and 
political leaders. Public distribution system is oldest system in India.  
Public distribution system is developed for providing ration materials in  minimum price for below poverty 
line (BPL) and moderate price for above poverty line (APL). APL and BPL ration cards provided by the 
government   to user as per annual income record. In public distribution  system   government providing 
ration and it is distributed to different states then district then it has been provide ration to various ration 
shop in their areas then distributor been circulated ration to user. Due to This process it create easy path for 
scam and corruption. So we are proposing the system  it provide solution to the existing system. 
 

 
 

Fig. 1 Public Distribution system Supply and distribution 
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Biometric and Biometrics for ration card[1]. In the  project we are focus on main three points  
 How to overcome manual work  in ration shop 
 How to avoid  corruption and scam in ration system 
 How to be more secure  in ration distribution . 
 
System Develops in Three Parts 
A. Providing smart ration card to user using biometrics by smart system. For  identification of user 

biometrics mechanism is used. 
B. IoT based of smart ration distribution system. That system is used for verification of customer by using  

biometrics and biometric. All the functions of embedded module stores data on the web portal. 
C. Smart application is used for category or region wise data storage and also reporting to the Taluka and 

District level authority. It also checks the stock and displays remaining stock. Also new user registration 
is prepared through the web page application. User comes with its biometrics tag. Then users indentify 
by using that system that in existing shop if user is identify and smart card is also valid then ration will 
distribute and message will be sent to the users registered mobile number and if invalid then displays 
message user is not registered on system and the whole process is again continuing. 

 
II. Literature Survey 
A. Automated ration materials distribution users biometric tanks and IoT based smart application for 

ration card to use the benefits of govt. policy customer must examine the code by scanning of readers to 
the information of ration allocated to the specific users. The controller must verify the users details and 
amount of ration allocated to the users. Then customer has to select needed equipment’s from this 
screen.   

B.  Biometric Assisted  useful for identification of customer and  RFID reader for detection of  user 
authentication. The database are useful to store the records of users purchasing history.  

C. Automation of Rationing System: System introduces atomization of ration distribution for different 
ration shop and also for saving the records and updates the entries in database; hence the shop holder 
cannot do any fraud with people.   

D. Targeted Ration Distributed System with Smart Card using Biometric Device: This system provide 
smartcards for every citizen. That smart card provide the brief information of that specific user. User 
can able to access that specific amount of ration is available. User authentication and identification is 
done using RFID reader and fingerprint  sensor[2]. 

E. This System is created for  ration distribution in smartly and record also maintained in database. This 
smart system uses Public Distribution service for ration distribution 

F. BIOMATRICS and GSM based Smart Ration Card As mention in paper as Ration System uses 
BIOMATRICS tag for validation and for user notification GSM system is used.  

 
Existing System 
The centre allocates Ration grains to states by considering the identified BPL population, the availability of 
Ration grains stocks, and the quantity of Ration grains lifted by states for distribution under TPDS. The 
allocation to a state changes every year depends on the state‟s average consumption over the last three 
years. Figure 2 there is huge difference between the allocated ration amount to this steps and its off taking 
amount of ration by states. Means lifting of ration is more than the allocated ration amount to the states from 
2003-04 to 2011-12 i.e. in last 10 years. This implies that nearly 40% of off take is being leaked into the open 
market. 
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Fig. 2 Sources: PDS Portal, Department of Public Distribution; PRS 
 
Ration distribution system means distribution of essential goods or ration to a large no of people. It is done 
by the government. This systems was started in 1939 in Bombay & then extend in other cities & towns. 
For getting the proper attention to the ration system in 1942 under the govt. of India the dept. of ration is 
created. But now days, the major issue in this system the widely corruption & illegal smuggling of Ration. 
Every job in the ration shop involves manual work because of these all happens and there are no specific 
technologies ultimate to the jobs. In entire nation in the ration shops for giving the various ration like grain, 
oil, kerosene, etc. there are system employees. By going to ration shop the end user ask the distributor to 
give the ration by telling the needed amount of ration. The distributor then manually measures it & gives it 
to the end user. This distribution also needs to be added in to ration card. This systems faces with various 
problems, As there are many ration shops & the user coming to buy from ration shops are normally believes 
to be below poverty line & illiterate the end users are fooled to a large extent. Many more issues are there 
related to the quantity as well as the quality of ration end user will receive. And the quantity which is on 
ration card is not correct in this case the end user will collect more amount of ration in upcoming days 
according to their necessity. Hence there is more fraud & fooling of the customers that takes place[3]. 
 
Proposed System 

 
 

Fig. 3 Block diagram of Ration ATM distribution system 
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The electronic circuit includes motor driver, relay, power supply, driven IC Supporting LCD Screen. All this 
connected to the Arduino board. 
Ration measuring systems consist motor valve which is connecting to Arduino board. The mechanical timing 
armament that is opening / closing of mechanical valve which done by Arduino. Motors driver IC used to 
drive the Motor. 
 

 
 

Fig. 4 Block diagram of Ration ATM distribution system 
 
In this system, when govt., sends the ration to the customer and then system will be activated in the ration 
shops. 
Every user stored their details in cloud systems. First he will verify thumb impression with information 
stared in the cloud system. If the customer is get validated from  ration distribution system  it will activated. 
To start the systems we have to initialize Arduino, LCD, we observe motor , when user get validate system 
will   ask quality for rice, wheat etc. According to requirements of the user the Ration will be distribute and 
when they ration distributed this system will get shop. Cloud is the availability of various  resources in 
computer system, especially for data storage, it is based on sharing of resources. In this system cloud is used 
for communicating with Ration ATM as well as verification of data which is stored in virtual format in this 
system, in cloud there are different types of users. 
 
1. Govt. Admin  2.  Distributor 3.  Family 
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Fig 5. Flowchart of RDS 
 
So in this system cloud plays an vital role which is use for verification, communication and storage of data. 
Govt. Admin verifies distributor as for particular family particular ration will be provided for that month. 
Distributor id going to verify those families who are authenticated by their thumb and it is linked to Aadhaar 
card. Once the families are authenticated by the thumb they can withdrawn the ration by Ration ATM, it is 
communicating with cloud for verification purpose once the user is going to withdrawn the ration after 
giving the thumb . In cloud the data of different families is there it is again authenticated by cloud how much 
ration is provided to the family and then the ration is substituted from distributor’s account which is given 
by the Govt Admin.  
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Conclusion 
Automated ration distributed system is based on IoT & RFID in place of ration card. But there are some 
drawbacks in the existing system, first one is that all the data is handled manually and there is no specific 
technology involved in the system, secondly if the ration are not took at the end of month, then they will sell 
to another customer who are unregistered user for this ration distribution system. 
The above drawbacks are rectified by this system. After transaction the controller will send the information 
to the customer &also updated on web page. By using this smart ration distribution system we can avoid 
drawbacks in existing system. 
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ABSTRACT: In this modern world of digitization the life of humans is simpler as everything is automatic 
replacing the manual systems. In today’s world internet is an important part of human life.  IOT provides 
efficient way for allowing devices to sense and control remotely across a world network. In this project we focus 
on home security and automation using android app and internet. Using IOT we can control and monitor 
electrical and electronics appliances used in home. The devices connected to the relay module are controlled by 
the mobile application. 
Security is important aspect in our daily life. The given security system has developed to deny unauthorized 
access to home from intruders. This system provides security and automation with lesser power consumption 
and more reliability. The Automatic door open security system is achieved by using face detection and face 
recognition techniques. This system allow only authorized person to enter in home. Face reorganization is 
implemented by image processing on captured image and the image present in the database. 

 

  Keywords: IOT,ESP-8266 Wi-Fi Module,PIR Sensor,Internet.  

 
1. Introduction 
Wireless Home security and automation are two main aspect of this project. The currently build give 
permission to users to access and control home appliances remotely and send alert to the owner over 
android app using the internet if any unauthorized motion  is sensed by PIR sensor  near the door of owner 
house. Then camera capture image and send to owner on android app then owner identifies that the person 
is not intruder he or she can allow a person to enter in home.. 
Security is an important feature or factor in the smart home application. Most of the countries are bit by bit 
adopting the smart home security system. PIR sensor is used to for motion detection of human body. when 
motion detected by passive infrared sensor  then arduino will give command to the camera module to 
capture image. Then captured image compare with database image .If captured image matched with 
database 
Image then door will open automatically and if not matched then it will send to the owner over the android 
app. Owner will then recognizes that whether he or she is intruder or unexpected guest. 
The automatic door open system is developed by using the face detection and face recognition techniques. 
This system allows only authorized person to enter in home. Intruder detection is performed by using image 
processing algorithm. 
Internet of things provides a best way for allowing appliances to sensed and controlled remotely across a 
world. Using IOT we can control and monitor electronic and electrical appliances used in the home through 
internet. One of the aspects of our project is to make it possible to provide home appliances accessing 
remotely for saving lot of time. The devices connected to the relay module are controlled by the mobile 
application. Owner can access and controls home appliances remotely through mobile application. In this 
scenario android application sends the commands to the arduino over internet. After receiving commands 
arduino will take action accordingly. 
 
Literature Survey 
Voice Controlled Smart Home Automation System using Natural Language Processing (NLP) and of 
Things Of Internet 
The primary goal of the project is to build a fully functional voice controlled smart home automation system 
using Internet of Things and Natural Language Processing in order to provide a cost-effective, best way to 
interact with home appliances. There are many smart home automation systems in the market that aim to 
automate the basic operations of these home appliances using various technologies such as GSM (Global 
System for Mobile), 
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NFC (Near-Field Communication) etc. However, most of these systems focus on mimicking the basic 
operation of the electrical switch. Our project aims at providing a whole automated voice based solution that 
our users can rely on, to perform more than just switching on/off the appliances. The user sends a voice  
command to the mobile device, which interprets the message and sends the appropriate command to the 
specific appliance. We plan on implementing four basic home appliances as a “Proof-of-Concept” for this 
project which includes Fan, Light, Coffee Machine and Door Alarms. The voice command given by the user is 
interpreted by the mobile device using Natural Language processing 
 
Intelligent home automation system Using Arduino 
This system provides cost effective flexible home control &monitor the system with the help of web page 
with IP connectivity for controlling home appliances remotely. The LDR and Temperature LM35 are used for 
automatic control of lamps and fans. 
 
IOT Based Home Automation And security System through Voice call 
In this system user monitor and control home appliance remotely from mobile application. For security 
system PIR sensor installed at the near the door .If any unexpected motion sensed by PIR sensor then voice 
call are sent to the owner.   
 
Proposed System 
Block Diagram 
 

 
 

Fig 1: System Architecture 
 
A. Components Required: 
1. Arduino Uno 
2. Esp-8226 Wi-Fi Module 
3. PIR Motion detector Sensor 
4. OV7670 Camera Module 
5.  Relays for connecting home appliances 
6. Android Mobile 
 
1. Arduino Uno 
The Arduino Uno is microcontroller board supported by the ATmega328. It possess 14  input/output that is 
digital pins out of that 6 pins are used as PWM o/p &6 pins  analog inputs, a 16MHZ ceramic resonator, an 
ICSP header , an USB connection a power jack. Arduino IDE  is an open-source platform which helps to build 



Special Issue of “TECHNO2K19”                                                            Celebrating 50 years of Academic Excellence 
 Marathwada Mitra Mandal’s College of Engineering, Karvenagar, Pune 411052 

Special Issue                                                  IJRAR- International Journal of Research and Analytical Reviews   59 

an electronic project. Arduino does not require a different piece of hardware (called a programmer) to load 
new code onto the board rather we can simply use a USB cable. 
 
2. ESP-8226 Wi-Fi Module:  
The ESP8226 Wi-Fi Module is a self-controlled SOC with unified TCP/IP protocol stack that gives any 
microcontroller admittance to Wi-Fi network. The ESP8226 can grownup an application or transfer a every 
Wi-Fi networking tasks through other application processor. 
 
3. Relay:  
Relay is nothing but an electromagnetic switch. It is functioned by somewhat little electric current which can 
turn on or off a much larger current. An electromagnet is an temporary magnet It is the heart of relay. Relay 
keeps major current of the circuit departed from the switch and twists the current straight from the battery 
to the circuit. Relay can allow to tie-up lights obsessed by a secondary 12-volt circuit like as high/low 
ignition or beams. 
 
4. Pir Sensor:  
The thermal energy emitted by human beings is around 9-10 micro-meter each day. Piezoelectric is a device 
which detects this wavelength when human being is in its proximity range. A simple lens is used for wide 
detection. Sensor can be calibrated in such a way that can ignore domestic pets by setting sensitivity 
threshold at higher or by ensuring that the floor of the room remains out of focus. 
 
5. OV7670 Camera Module: 
The OV7670 image sensor is an insignificant size, low voltage, single–chip VGA camera and CMOS image 
processor for total functions. It offers full-frame, windowed 8-bit images in different formats, well-ordered 
by the (SCCB) interface. The camera module is powered from single +3.3V supply of power and exterior 
clock source camera module clock pin. The camera module reinforced in onboard LDO regular only require 
single 3.3v voltage and may be used in STM32, chip kit Arduino, ARM,FPGA and etc. 
 
OV7670 module specification: 
 Resolution 640X480 VGA 
 Optical size 1/6 inch 
 Mounted with high quality F1.8/6mm lens 
 It has High sensitivity for low light operation 
 Onboard regular and  3.3v supply needed 
 
System Design and Implementation Setup 
Software Design 
The Android studio and Java programming language is used for creating android app.  This app has User 
Name and Password are provided for security purpose .After building the app it is connected to the cloud 
through internet connection. Then it is connected to home Wi-Fi router through IP address and router 
connected to the ESP8266 Wi-Fi module. Wi-Fi module will give command to Arduino based on commands 
received from android app. Action will be performed accordingly and status of the same will be updated in 
android app. The user can control all connected electrical appliances status as per the need through user 
login in android app. 
 
Implementation Setup 
To implement our smart home automation system and security system we have implemented experimental 
setup as displayed in fig. 2where we have used arduino as a main microcontroller & Relay board used for 
connecting electrical appliances and Arduino board. We have used ESP8266 Wi-Fi module to connect 
android app and other connected devices with system through router. 
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For Security purpose we have used passive infrared sensor to perceive motion and Ov7670 camera module 
to capture image. 
 

 
 
We have tested our home automation system on our experimental set up.   
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Fig. 2: Experimental Setup 
 
RESULT 
 
The smart IOT system we have developed will be installed on home places. User can use an Android app for 
controlling the home appliances. When user open android app then first page appears as login page as 
displayed in fig 3. As soon as the user login a home page will appear in which user could keep a track of 
whole electrical devices, which are associated to the server it is shown in fig. 5. 
The user can alter the status of devices easily using simply touch command from anywhere in the world with 
a smart android phone. This module provides 100% efficiency in terms of communication and it also 
provides security as it has a single admin who can control all the connected devices. For security purpose we 
used PIR motion detection sensor and OV7670 camera module. PIR is used for motion detection of human 
body, whenever motion is detected then Arduino will give command to OV7670 camera module to acquire 
the image then captured image will compare with database image. If captured image matched with database 
image then door will open automatically and if not matched then it will send to the android app using 
Internet. 
 

     
 

Fig. 3: Login Page    Fig. 4: Dashboard 
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Fig. 5: Devices Status 
 
Conclusion 
The functioning of smart home automation system and security provide 100% efficiency .It uses IOT 
platform, this platform uses the IOT technology to create network between main server &other electrical 
appliances making smart home. The whole systems consist of single admin which makes our module secure 
one. 
 
Future Scope 
For Future work we could try to increase the number of network on a single server making a whole city 
automation using IOT. 
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ABSTRACT: Home Fires have caused significant damage in lives and property lately. LPG is astoundingly 
inflammable and can devour even at some division from the wellspring of spillage. Most flame setbacks are 
caused by virtue of a low quality versatile cylinder or when the controller isn't murdered. The supply of gas from 
the controller to the burner is on even after the controller is killed. Inadvertently, if the handle is turned on 
realizes the gas spills. This endeavor deals with the acknowledgment, checking and control game plan of LPG 
spillage. The gas sensor MQ-5 is very delicate to methane and propane which are major constituents of LPG. A 
pile cell is used to evaluate the largeness of chamber observably. The greatness of barrel is appeared and some 
4-5 MQ-5 sensors will be placed in better spot of room, yield of sensor will end up being high when there is LPG 
spillage is accessible. Right when the sensor yield is high flag will be traded on. Using exchange DC motor the 
stove handle is thus controlled. Close by safety efforts the system has additional favored viewpoint of customized 
re-booking of barrel when the dimension of gas goes underneath the normal load of chamber.  

 

  Keywords: gas leakage, gas sensor, smoke detector,  NODE MCU 

 
1. Introduction 
The quantity of passing because of the blast of gas chambers has been expanding as of late. The explanation 
behind such blast is because of inadequate barrels, old valves, destroyed controllers and absence of 
mindfulness utilizing gas chambers add to the dangers. The significant restriction of leading polymers, which 
are utilized in past framework, is the absence of solidness particularly when exposed to high temperatures 
above 300C. These reason them to initially frame cross connections between the different polymer chains 
and later break down seriously restricting their capacity to work as a gas sensor. The quantity of passings 
because of the blast of gas chambers has been expanding as of late. The explanation  behind such blast is 
because of unacceptable barrels, old valves, destroyed controllers and absence of mindfulness utilizing gas 
chambers add to the dangers. The significant confinement of directing polymers, which are utilized in past 
framework, is the absence of soundness particularly when exposed to high temperatures above 300C. These 
reason them to initially frame cross connections between the different polymer chains and later break down 
seriously restricting their capacity to work as a gas sensor. Home Fires have caused significant damage in 
lives and property lately. LPG is especially inflammable and can expend even at some partition from the 
wellspring of spillage. Most flame incidents are caused by virtue of a low quality versatile cylinder or when 
the controller isn't slaughtered. The supply of gas from the controller to the burner is on even after the 
controller is killed. Accidentally, if the handle is turned on achieves the gas spills. This endeavor deals with 
the acknowledgment, checking and control course of action of LPG spillage. The gas sensor MQ-5 is very 
sensitive to methane and propane which are principal constituents of LPG. 
 
Literature Survey 
This venture [1] is a viable positive method for checking the gas amount in the holder, and to private just as 
to put in a refill request in the individual branch office(gas organization), by means of a message by methods 
for web through IoT module. The nonstop measure is finished utilizing the heap cell which assistant takes a 
shot at the standard of piezoelectric sensor, i.e; when a gas holder is put on the heap cell it gauges the weight 
and sends an electric heartbeat to the processing board which will contrast the beat and a perfect an 
incentive in type of computerized (the electric heartbeat is changed over in to identical advanced esteem). In 
the event that the looked at yield is high, at that point it sends a pulse(high) to the IoT which will refresh it to 
the web yet doesn’t submit a request, yet on the off chance that the thought about yield is low, at that point it 
send a pulse(low) to the IoT which will refresh it to the web an even put in a gas refill request.  
Wellbeing and security is most essential for anything which we have in our every day life, particularly in the 
home to keep the blast of gases. Presently a-days the blast of residential LPG is expanding; LPG trick is 
additionally expanding parallel with it. To maintain a strategic distance from the every now and again 
checking the gas physically and trick, the amount of gas in barrel is consistently observed utilizing a weight 
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sensor Load cell. When level achieves an edge value1 a message is sent to client and to office to book another 
chamber by sending the client name, client id. [2]  
IoT is an extending system of physical gadgets that are connected with various kinds of sensors and with the 
assistance of network to the web; they can trade information. Through IoT, web has now stretched out its 
underlying foundations to pretty much every conceivable thing present around us and is not any more 
constrained to our PCs and cell phones. Security, the basic worry of any undertaking, has not been left 
immaculate by IoT. [3]  
Advancement of gas sensors to screen ignitable gases is basic because of the worry for wellbeing 
prerequisites in homes and businesses. The melted oil gas (LPG)/NH3 is one of broadly utilized yet 
conceivably unsafe gases and its recognition is especially critical, in light of the fact that blast mishap might 
be caused when it spills out unintentionally or accidentally. The vast majority of the financially accessible 
sensors are comprised of metal oxides which work just at high temperature, and thus need a neighboring 
framework for warming, prompting higher power utilization. Henceforth need is for an utilization and toss 
sensor low power devouring sensor. [4]  
The task portrayed in [5] centers around building up an electronic framework that distinguishes gas spillage 
and smoke giving visual dimension sign utilizing LEDs. If there should be an occurrence of high focus gas or 
smoke identified, the framework remotely actuates a hand-off to turn off the mains accordingly keeping a 
noteworthy probability of flame mishap and furthermore gives sound alert for the equivalent. The simple 
voltage esteems likeness smoke and gas fixation recognized are remotely transmitted to be shown on a PC 
screen occasionally. The framework is invaluable contrasted with the Existing frameworks in how it is a 
battery controlled, savvy independent module that does not require human intercession.  
The gas sensor MQ-5 is exceptionally touchy to methane and propane which are primary constituents of 
LPG. A heap cell is utilized [6] to gauge the heaviness of barrel consistently. The heaviness of chamber is 
shown ceaselessly and some 4-5 MQ-5 sensors will be set in better place of room, yield of sensor will turn 
out to be high when there is LPG spillage is available. At the point when temperature surpass above limit 
then naturally signal will on and exhaust fan will consequently on. At the point when the heaviness of 
chamber equivalent to limit esteem, message will appear on android application that the barrel is going to 
discharge now.  
The target of proposition exhibited in [7] is to change over this manual utilization into mechanization. As per 
creators thought LPG utilization in apparatuses in which, when will in general hole or any flame mishaps win 
to happen there is a signal which naturally turns on which alert the client, increasingly over the controller of 
the gas will kill consequently so the spillage of gas can be cut-shorted first and foremost stage itself . The 
Alert message will likewise sent to enrolled client number they have worked upon another particular to 
facilitate our way to locate the exact estimation of measure of LPG left when it's utilized day by day with the 
goal that we can have leftover portion to book before it's absolutely finished. The rest of will naturally send 
to both enrolled client number and administrator number for example gas specialist.  
Mr S. Nachimuthu and et al [8] bring this paper to make mindfulness about the diminishing load of the gas in 
the barrel, and to submit a gas request utilizing IOT. The gas booking/request is being finished with the 
assistance IOT and that ceaseless weight estimation is finished utilizing a heap cell which is interfaced with a 
NODE MCUr. With regards to security of the pack just as gas holder we have a MQ-2(gas sensor).the gas 
sensor recognize the spillage and the servo engine turn off the controller.  
In [9], if there is any gas spillage from capacity tank, administration station or from the vehicle then a bell 
will turn ON and an alarm message will be sent to a pre-set versatile number by utilizing MIT app 
innovation. Sound from the caution just as message in the versatile number will give significant proposal to 
the clients so they can keep themselves from unsafe impact of LPG gas spillage. Proposed demonstrate tells 
alarm to individuals before any spillage from the gas chamber and furthermore consequently books for 
refilling of gas from the gas booking focus before the barrel gets vacant.  
Darade Pooja and et al [10] dissect the framework plan in two segments one is the barrel client and second 
is the office side. We are utilizing the arm 7 controller which will screen the heaviness of the LPG in the wake 
of checking if weight is beneath fixed point it will send the message to the gas office and gas organization will 
send the arrival message that gas booking is finished. 
 
Proposed System  
A gas spill alludes to a hole of flammable gas or different vaporous item from a pipeline or other regulation 
into any zone where the gas ought not to be available. Since a little hole may steadily develop an unstable 
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centralization of gas, spills are exceptionally unsafe. The fig below shows the block diagram for LPG Level 
Monitoring, Booking and Gas Leakage Detector. 
 

 
 

Fig. 1 Proposed Architecture 
 

The gas sensor MQ-6 is very sensitive to methane and propane which are main constituents of LPG. A load 
cell is used to measure the weight of cylinder continuously. The weight of cylinder is updated on mobile app; 
output of sensor will become high when there is LPG leakage is present. When temperature exceed above 
threshold then automatically buzzer will on and exhaust fan will automatically on. When the weight of 
cylinder equal to threshold value, message will show on android application that the cylinder is going to 
empty now. Fire sensor is used to detect fire in room. Whenever LPG leakage or fire is detected a buzzer will 
start to buzz to alert surrounding people. Same will be updated on mobile app and a text  is transmitted to 
user via internet. NODE MCU is interfaced to Wi-Fi module to enable wireless connection between NODE 
MCU and server. Detection of person by IR sensor is responsible for starting of fan. 
 
Flow Chart  
 

 
 

Fig. 2 Flow Chart 
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Algorithm  
Step 1: Initialize the system. 
Step 2: Gather data from all three sensors. 
Step 3: Is weight greater than threshold? If no then notified cylinder’s status as cylinder is empty on app. 
Step 4: Is gas sensor detects LPG? If yes then notified this on app and on motor to close gas valve. 
Step 5: Is temperature is greater than threshold value? If yes then ON buzzer and exhaust fan. 
Step 6: Display current value of temperature and weight of cylinder on webpage. 
Step 7: Stop. 
 
Conclusion 
The gas indicator framework actualized met certain great conditions, for example, minimal effort, 
tremendous application, plan economy, accessibility of parts (privately sourced) and explore materials, 
efficiency, compatibility, portability and also durability. Thus the system is very accurately defining the 
leakage of the system.  Advantages of this system over existing system are the sensor has excellent 
sensitivity combined with a quick response time and it easily monitor gas leakage and surrounding 
temperature using sensors.  The system is best suited for the application related to gas leakage detection but 
suffers from some drawbacks like its sensitivity depends on Humidity and temperature and it will not 
operate unless and until you didn't provide 5V supply to the system.  
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ABSTRACT: There are several surveillance systems such as camera, CCTV etc. In such type of systems, the person 
who is nearby located in  particular area can only see  what is happening in that place . Our proposed  systemis 
made for  real-time live streaming and monitoring by using Raspberry Pi with inbuilt Wi-Fi connectivity. 
Whereas we can monitor the movements in 360 degrees which is accomplished by using L type DC motors. Also 
we are going to detect gas leakage. By using video cameras, information returned by ROBOT analyzed the real 
time images so that thecomputation effort, cost and a resource requirements needed are significantly 
decreased. 

 

  Keywords: Home Security, Raspberry Pi, Home Automation 

 
1. Introduction 
Robots are becoming more advanced with technology.  
The system mainobjective is to built a device that can becontrolled by the control instructions withmany 
integrated features.It is preferred for security cameras and isthe main part of home automation. Raspberry 
pi functions almost as a computer and has small size. Privacy and security are the main advantages of such 
type of systems. The other major advantage is that it is a simple circuit .The operating system used here is 
Raspbian OS. Frequently check and extremely harmful parameter is Gas Leakage.So, proposed system 
capable to monitoring this value indefinitely without any delay and without putting any harm’s way. Our 
propose system is interface with gas sensor on Raspberry Pi and it has live video streaming. User can control 
the mobile video surveillance systems by using wire or wireless systems. The system is divided  mainly as  
Raspberry Pi and Process Unit and is link together with wireless network. Raspberry Pi Unit will receive the 
readings from Sensor Unit and will upload to the server. 
Raspberry Pi camera is interface with CSI port of Raspberry Pi.This system uses pi camera to detect obstacle 
in the surveillance area and by using live streamer can send captured  data  to authorized person.As we are 
using a bot to continuously move in thehome ,when it detects gas leakage it will send anotification alert to 
authorized person, so one can takea action. 
 

 
 

Fig -1: Raspberry Pi 3 Model B 
 
2. Literature Survey 
In recent years, lots of research have been done in computer vision domain. Video surveillance in real-time 
scenario, especially for humans, live tracking and behavior analysis is one of the most active research topics 
in computer vision and artificial intelligence in present situation. For home application is to provide low cost 
efficient video surveillance system and can be use in application such as server room monitoring ,elevator. 
The existing systems requires huge storage capacity and consumes lots of bandwidth and this problems 
needs to be solved .. 
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2.1 Existing System  
MQ 6 gas sensor detects the gas leakage.signal is received by microcontoller from sensor and external 
devices needs active signal which is generated by microcontroller. Philips microcontroller increase 
efficiency and memory . GAS leakage detection is use for preventing crimes and fire and night vision 
capability with low cost  is its advantage. It provides security at night time.MPJEG streamer and server client 
model using java Raspberry Pi robot is supported by server client model. This entire model is connected to a 
local network and anyone available in that particular local network can control it from anywhere. The live 
streaming is done by MPJEG streamer. 
 
1. Gas Sensor 
Gas sensor detects the gases in particular area for security purpose and if detected the process can 
automatically shut down  MQ 6 detect gas concentration from 2000 to 10000 ppm 
 
b) Limit Switch 
Limit switch contains actuator and is operated by connecting and splitting electrical connections. 
 
2. Proposed System  
Limit switch contains actuator and is operated by connecting and splitting electrical connections this system 
helps to built a real time YouTube live streaming and monitoring system by using    Raspberry with inbuilt 
Wi-Fi connectivity.   
pi records the video of area in real time commands are given to computer using Raspberry pi to capture 
video. according to commands the Wi-Fi bot works.  Pi camera gives best quality of picture in video  
interface of the motor driver to Raspberry pi is done using GPIO of Raspberry 
Raspberry Pi boot up ,Once the connections of GPIO ,motor shield ,driver ,charger of 2Amp current are 
connected properly   for controlling the motors python program is used 
remote movements are controlled by input commands present on webpage made using html and URL. 
Communication done through Raspberry pi modle3b 
camera is interfaced in its port and is enable in Raspberry pi settings   installation and configuration of 
MJPEG streamer is done for live streaming of videos.  As all configuration is completed,Live streaming  can 
be viewed on app and website.   Here admin have all rights of privacy   
 
3 Method 
We are using Raspberry Pi B+ model for observing device operations such as  gas leakage , video capture. We 
create IP address for vide live streaming. By using Raspbian OS Raspberry Pi is booted. Then for live 
streaming we opened an account in YouTube and with the help of the feature of live streaming in it, we can 
live stream videos using the link provided by the window. We have also made a app for user convenience 
 
4 Hardware and Software Requirement  
i) Hardware:  
1. Raspberry Pi  
A small sized microcontroller  capable of performing various functions  as in surveillance system, military 
applications. 
 
B) Raspberry Pi Camera 
It consist of 5 MP camera . It can take 1080 p , 780p and also still pictures. Raspberry Pi has own camera slot 
available on board for R-Pi camera. So camera is directly plugs through that slot. It can be done as follows: 
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. 
 

Fig-Camera interfacing 
 
C) Gas Sensor ( MQ6):  
Sensitive for LPG, Propane,hydrogen. Low cost. 
Fast response and recovery. 
Adjustable sensitivity. Signal output indicator. 
Low cost. Fast response and recovery. Adjustable sensitivity. Signal output indicator. 
 

 
 

Fig-Pin diagram for MQ6 
 
D) SD Card  
Raspberry PI has no storage on board.SD/Micro SD card stores the OS. 8Gb is the total memory of SD card 
and Class 10 has the high speed. 
 
E) Additional Connectivity: (Internet)  
This may be an Ethernet/LAN cable standard RJ45 connector or a USB Wi-Fi adaptor.  
 
ii)Software:  
A] Operating system:  
RaspberryPi requires Windows for  installing on  a Windows/Computers. Its easy to operate and display of 
home page. 
 
B] VNC Viewer 
RealVNC is a company that provides remote access software. VNC needs server and client application 
Windows remote desktop connection can be used instead of VNC Viewer. 
 
C] TWILIO 
Twilio is a cloud communications platform. Twilio allows software developers to programmatically make 
and receive phone calls and send and receive text messages using its web serviceAPIs. 
 
D] FIREBASE 
Fire base is web app development .It user plethora  tools and services which develop high quality apps. 
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E] Raspbian : 
It has pre installed software which more than 35000 packages in good format and is easy for  free 
installation 
 
4.1 Design and System Architecture  
 

 
 

Fig -2: Block Diagram of the IOT Based  Surveillance Bot to Improve Security 
 
The smart supervisor system is developed in this study of next generation smart supervisor using ARM 
cortex A53. They are observing device operation such as gas leakage detection, temperature & video capture.  
All the devices are placed on the robot. The camera is placed on  the front side of the robot for streaming  the 
video.We are using here android app to change the direction of robot from anywhere as well as to monitor 
the live stream. For that we will require the internet connection to both the Raspberry pi and mobile. 
Through the app we will change the firebase database, which is continuously monitoring by the Raspberry 
pi.  According to the database the robot will change its direction. The Pi camera is used to capture the live 
video. For access the video we are using the You Tube live stream. The YouTube live stream is accessing 
through the app to monitor the video.The Raspberry pi and all the devices are mounted on the robot. The 
camera is placed to the front side of the robot to capture the video. We are using here android app to change 
the direction of robot from anywhere as well as to monitor the live stream. For that we will require the 
internet connection to both the Raspberry pi and mobile. 
Through the app we will change the firebase database, which is continuously monitoring by the Raspberry 
pi. According to the database the robot will change its direction.  The pi camera is used to capture the live 
video. For access thevideo we are using the You Tube live stream. The You-tube live stream is accessing 
through the app to monitor the video. 
 
4.2 Abbreviations and Acronyms 
MIPI- Mobile Industry Processor Interface 
CSI- Camera Serial Interface 
OpenCV- Open Source Computer Vision 
MJPEG- Motion JPEG 
BCM- Broadcom 
HDMI- High Definition Multimedia Interface 
DSI- Display Serial Interface 
 
4.3 Flow-Chart  
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Fig -3: Flow Chart. 
 
Result and Analysis  
The project design and implemented on Raspberry 
Pi .The aspect of the system are gas leakage detection,obstacle avoidance ,  live streaming using Pi camera 
and  send out alert message to user and Fire Brigade Station as well as the  Gas pipe  notch will be turn off .It 
did not achieve the option of image processing in Raspberry Pi because system constraints that is processor 
speed  
 

P  
 

Fig -4 When gas leakage is detected , SMS is sent  from Twilio app to user 
 
Conclusions  
The smart supervisor system we have built surveillance and real time video streaming system in which 
authentication is required to access the smart supervisor system. The smart supervisor system displaying 
the gas sensor value. This message is based on the response received from the smart supervisor system 
server & Smart phone. Whenever the gas leakage is detected, a notification is going to be sent to the 
registered mobile number.  If correct IP address is provided, the app will proceed to display the different 
device operations & video streaming operations. According to the instructions provided by the app on our 
android mobile we can operate the movement of the robot. The robot can move in forward, backward, left 
and right direction.  
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Future Scope  
Future work that can be implemented in this project is, we can extend the single camera inspection into 
multi line camera inspection thereby increasing the accuracy. We can implement this in other fields by 
changing simple software and hardware. It can be implemented in quality control of products before final 
dispatch. Also it can be used in gas industries and CNG pumps and avoid the danger having explosion. 
1. Major improvements on the system processor speed are much needed in order to process large files e.g. 

video for effective motion detection and tracking.  
2. The designed security system can be used in homes to monitor the facility at any given time.  
3. The system requires to be remotely controlled. Hence, future explorations should focus much more on 

the same.  
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ABSTRACT: In today’s world, there is a requirement of quickness in jobs, machine-handling things that cannot 
be handled more accurately by humans. It is very much true and a much know fact that once a machine is 
efficient enough, it can perform any task assigned to it perform that with heightened accuracy. One such job 
includes applying paints over newly furnished walls, car parts and over a variety of plane surfaces. There are 
many painting machines based on sensing parameters and time, but problems arrive when the parameters of 
external environment change, where the paint is to be applied. For this matter to be solved, we aim at our 
project to solve the problem using digital image processing and color recognition. The idea is to capture the 
image of the wall where there is a leftover area to be painted and to paint the area. Similarly, as per the 
changes in car parts differ, each one can be scanned and the paint will be applied only on the area to be painted. 
The major advantage of this project is that the accuracy and flexibility of the painting machine, regarding 
different work environments, heightens gradually with the up gradation and integration of this project over 
different work environments. 

 

  Keywords: Digital Image Processing, Robotics, Automatic Control, Raspberry PI Processor, PI Camera, IR Sensor and 
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1. Introduction 
Automatic painting is feasible for various finishing task and applying designs over car parts. In the various 
industries, construction sites different painting machines or robots and techniques are used for painting 
external and internal walls. These concepts are further modified and used modified and used as which can 
be further integrated to form an image scanning and tattooing robot. 
In this project, the robot that has electronic components and they are used in recognizing the white portion 
of walls which haven’t been painted or have been left for design painting and will apply paint in only those 
areas. The software part involves application of the algorithm, briefly including the image recognition [7][8] 
to recognize and learn about the white portions on the walls to be painted, on car parts such as bonnets, 
doors of the cars along with different other metal body parts of cars and then a variety of other products and 
then applying the painting actuation. The mechanical design will consist of a robot arm [9][10], which will 
move vertically with a spray painting actuation, big enough to cover an area of approximately 4*2 feet for 
painting. The forward & backward movement of the robot covers the X-axis of the painting, whereas the up 
& down motion of the arm covers the Y-Axis of the painting. 
 
II. Literature Survey 
Airbrush Robotic Painting System focuses on building a painting robot for analyzing the colorful or graphical 
characteristics of the object before it [1].  The application of this robot is aimed towards artistic purposes as 
well as graphical goals. For the robot to acquire graphical aspects, it is provided with a mathematical 
formula for painting design, which is a radially symmetric Gaussian distribution function. This model 
validates the color spraying intensity of the single spraying brush through the parameters like airflow 
through the spray, the paint application duration over a specific part, the hue and saturation of the color 
over a period. Mechanical parts of the painting machine include a single airbrush nozzle along with a robotic 
arm.  
Automatic Robotic Spray Painting of Low Volume High Variant Parts, Flex Paint approach use by this project 
[6], i.e. it uses detection of faults or anomalies on a surface area by analyzing the surface’s irregularities, 
faults or cavities, and then applies the paint on the surfaces as well as the depths or faults of the surfaces. 
The detection of faults on the surfaces is done by LASER application and detection of the LASER light by a 
camera over the surface area. This gives the Microcomputer entire 3D model of the object area to be painted. 
The algorithm of this project also uses the function of Feature-Finding, to find and extract the geometrical 
features of the to-be-painted area. 
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Trajectory optimization of Electrostatic spray Painting Robots on Curved Surface (September ‘17): This 
device uses a high voltage electrostatic field in the betterment of painting over surfaces. The device is 
globally used for coating variety of car parts. This device enhances painting trajectory with two concepts, 
which are path planning and optimizing the speed of painting spray. This concept has brought a gradual 
upgradation in painting technologies, thus it is being applied and researched on even more. If this 
technology is compared to air spraying, it is three times better than the latter regarding the usage efficiency 
of the paint. Its implementation for initials include math, control of machines in terms of mechatronics as 
well as fluid mechanics. 
Brushstroke Rendering Algorithm for a Painting Robot (September ‘17): The very basic approach of the 
project is to create a non-photorealistic picture without it being printed or painted with a spray gun, rather 
being painted artistically, just like making the machine act like a human artist with the help of brush strokes 
being painted by scanning and applying algorithms over how a brush stroke should be applied. The robot, 
named ARTCYBE, decides the brush stroke’s width, which should not be very larger or lesser than normal, to 
create optimal strokes. The robot is also developed to mix colors in an arbitrary fashion to form another 
color and at the same time, it watches the consumption of colors to prevent loss of colors just to form an 
extra quantity of the mixed color. 
A detailed Robot Design for Interior Wall Painting is depicted in Robo painter application [2]. Modern 
technologies in painting require machines or robots which can paint walls by also moving from one place to 
another and can work without human assistance. In this project, a robot, named “TAMIR” is designed for the 
same purpose, which is wall painting. The robot consists of a total number of 8 Degrees of Freedom, out of 
which 6 Degrees of Freedom are used for painting arm, consisting of 3 conjoined arms, and the rest of the 
Two Degrees of Freedom are of the forward and backward motion of the robot. On the uppermost hand of 
“TAMIR”, a wide-spreading spray nozzle, which covers a large amount of area horizontally, turns out to be a 
small one, but a helpful and time saving aspect of the device. 
 
III. Model of Automatic Painting Robot 
 

 
 

Fig. 1: Block Diagram of Automatic 
 
Painting Robot 
Operation 
The figure no. 1 shows basic working block diagram of automatic painting robot. Basically the robot works 
on one condition i.e. it requires white surface before starting to paint on the wall or any other parts and 
Paint in only X-Y axis direction. PI camera which mounted on the bot will firstly captures the  image which is 
in rectangular block from the wall that comes under its particular resolution. After capturing, verifying and 
processing image[8][9][13][14] of the white portion of the surface, the processor gives the instruction to 
start the painting. The robot will start paint in Y-axis or vertical direction that means column wise. 
Depending upon the distance from the wall or part, width of spray differs. Vertical action of painting which 
includes up and down motion of the spray gun. After completing one vertical action the robot simply move 
ahead i.e. in X-direction for the next columnwise painting action. For the robot to stay on one path with the 
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same proximity from the wall throughout the whole application of paint, the robot is equipped with IR 
sensors. For the IR to work, the user needs to apply a black line with the same distance from the wall or the 
surface. The two IR sensors, equipped by the robot, will detect the black line, where the black line will stay in 
the middle of the two IR sensors. The concept is known as “Line Following”. 
 
Hardware and Softwares used 
This whole operation requires powerful processor and circuitry. The Fig. 2 shows the design of the 
robot[9][10] in which processing unit consists Raspberry PI 3b+ processor, L293D Motor driver, LED which 
indicates an error, 12V battery Power Supply, 30 RPM DC motors and PI camera of 5 megapixel. For painting, 
compressor needs 230V AC supply. Table no. 1 shows the reasons behind why to choose Raspberry PI. The 
configuration and interfacing of Raspberry PI[11] & PI Camera[15] is very easy. The fig. 3 shows the overall 
working flow of the robot. 
Design of power supply and motor drivers is done by using Eagle and Proteus and programming is covered 
by python 2.7.16, Open CV and Java. 
 

Table 1: Comparison between Raspberry PI and Arduino 
 

Raspberry PI Arduino 
1. It is a mini computer with Raspbian OS which 

can runs multiple operations at time. 
1. It is a microcontroller which can run one program again 

and again. 
2. By using Ethernet port and USB Wi-Fi 

dongles Raspberry Pi can be easily connected 
to the internet. 

2. Arduino requires external hardware to connect to the 
internet. 

3. Language is python but C, C++, Python, ruby 
are pre-installed. 

3. Arduino uses Arduino, C/C++. 

4. Raspberry Pi does not have storage on board. 
It provides an SD card port. 

4. Arduino can provide onboard storage. 

5. This should be properly shutdown otherwise 
there is a risk of files corruption and software 

problems. 

5. This is a just plug and play device. If power is connected, 
it starts running the program and if disconnected it simply 

stops. 
 

 
 

Fig. 2: Mechanical Design of Robot 
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Fig. 3: Flowchart 
 
IV. Advantages 

1. Less human labour required, saves time. 

2. Image processing based painting is an upgrade to all the previous kinds of painting mechanisms used in 
industries.  

 
V. Future Scope 
The robot can be further upgraded into smart automatic painting robot by using artificial intelligence and 
machine learning to detect the various shapes from the provided images and paint that particular detected 
shape. 
 
VI. Conclusion 
The automatic painting robot is designed and worked on using multiple sources of articles. It is now safe to 
say that the robot can be used under multiple applications with a variety of its features like wall or line 
following, white image scanning and applying different shades of paint over walls and products, according to 
the users’ requirements and the scanned image properties 
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