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Abstract— The objective of this project is to develop a 

system that shares network to the remote areas where net 

facility is not available and providing it through cables are 

not possible and monitors the area in which it is being 

implemented. Expanding network coverage area through 

wireless. This system shares internet via wireless network 

access point. An intelligent monitoring sensor is an 

application which is developed from the security point of 

view. An Intelligent Monitoring Sensor is applicable in the 

area where no one is permissible to enter, also where we 

need to detect if any motion has been done. 
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I. INTRODUCTION 

Wireless technology is used in many types of 

communication. We use it for networking because it is 

cheaper and more flexible than running cables. While 

wireless networks can be just as fast and powerful as wired 

networks, they do have some drawbacks.  

There are six basic concepts in wireless communication. 

They are  

1) Wireless signals - what they are and how signals can 

differ. 

2) Wireless devices - the differences and uses for receivers 

and transmitters. 

3) Wi-Fi Modes - how networks are made up of clients, 

access points, or ad-hoc devices. 

4) Wi-Fi Signals - the unique characteristics of Wi-Fi, and 

how signals are organized. 

5) Power and Receiver sensitivity - how far each wireless 

device can go, and how well a router can listen and 

filter out interference and noise. 

6) Antennas - how the type of antenna changes the way the 

router broadcasts. 

7) Modulation - A wireless signal needs to be modulated--

or changed--to send information.  

A. Embedded System 

Embedded systems are controllers with on chip control. 

They consist of microcontrollers, input and output devices, 

memories etc., on chip and they can be used for a specific 

application. 

A small computer designed in a single chip is 

called a single chip microcomputer. A single chip 

microcomputer typically includes a microprocessor RAM, 

ROM, timer, interrupt and peripheral controller in a single 

chip. This single chip microcomputer is also called as 

microcontroller; These Microcontrollers are used for variety 

of applications where it replaces the computer. The usage of 

this microcomputer for a specific application, in which the 

microcontrollers a part of application, is called embedded 

systems. Embedded systems are used for real time 

applications with high reliability,accuracy and precision 

Embedded systems are operated with Real Time Operating  

systems like WinCE, RT Linux, VxWorks, PSOS, 

etc..,Embedded systems are very popular these days Most of 

the Electrical, Electronics, Mechanical;, Chemical, 

Industrial, Medical, Space and many more areas have the 

embedded systems in their applications 

II. LITERATURE SURVEY 

A. A Qos-Aware Multipath Routing Protocol For Wi-Fi 

Based Long Distance Mesh Networks(2015) 

A QoS-aware hybrid multipath routing protocol which can 

discover multiple maximally disjoint paths between a 

gateway and any other node. The gateway node selects n-

best paths for the source node. Before starting a given real 

time flow, a path selection scheme chooses the appropriate 

path or set of paths amongst the available discovered paths. 

To evenly distribute the traffic among the paths chosen, an 

admission control mechanism has been proposed.  

B. Webcam Based Intelligent Surveillance System(2013) 

Combining the software and camera, this system used as an 

Intelligent Monitoring Sensor. Changes has detected in 

transmitter which connected to PC sends wireless signal to 

receiver. Use temporal variance as a parameter to detect 

moving area in stationary scenes. User gets timestamped 

image capturing details of events precisely when they 

happen. 

C. Architecture And Algorithms For An IEEE 802.11-

Based Multi-Channel Wireless Mesh Network(2005) 

A fully distributed channel assignment algorithm that can 

adapt to traffic loads dynamically. A multiple spanning tree-

based load-balancing routing algorithm that can adapt to 

traffic load changes as well as network failures 

automatically. A comprehensive performance study that 

shows significant bandwidth improvements over single-

channel. The results also convincingly prove that with 

proper channel assignment and routing algorithms. The 

existing multichannel wireless mesh network architecture 

can become a serious contender for campus-wide wireless 

backbones. 

III. PROPOSED WORK 

In this work we have designed a transceiver that is capable 

of transmitting and receiving the signal for a long range 

 
Fig. 1: Circuit Diagram 
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A. Ardunio 

Arduino is a single-board microcontroller to make using 

electronics in multidisciplinary projects more accessible. 

The hardware consists of an open-source hardware board 

designed around an 8-bit Atmel AVR microcontroller, or a 

32-bit Atmel ARM. The software consists of a standard 

programming language compiler and a boot loader that 

executes on the microcontroller. 

A handful of other processors have been used by 

Arduino compatibles. Most boards include a 5 volt linear 

regulator and a 16 MHz crystal oscillator (or ceramic 

resonator in some variants), although some designs such as 

the LilyPad run at 8 MHz and dispense with the onboard 

voltage regulator due to specific form-factor restrictions. An 

Arduino's microcontroller is also pre-programmed with a 

boot loader that simplifies uploading of programs to the on-

chip flash memory, compared with other devices that 

typically need an external programmer. 

The Arduino board exposes most of the 

microcontroller's I/O pins for use by other circuits. The 

Diecimila, Duemilanove, and current Uno provide 14 digital 

I/O pins, six of which can produce pulse-width modulated 

signals, and six analog inputs. These pins are on the top of 

the board, via female 0.10-inch (2.5 mm) headers.  

B. Software 

1) Arduino Software IDE 

 
Fig. 3: A screenshot of the Arduino IDE 

The Arduino integrated development environment (IDE) is a 

cross-platform application written in Java, and is derived 

from the IDE for the Processing programming language and 

the Wiring projects. A program or code written for Arduino 

is called a "sketch". Arduino programs are written in C or 

C++. 

C. LCD 

A Liquid Crystal Display commonly abbreviated as LCD is 

basically a display unit built using Liquid Crystal 

technology. 

The most basic form of electronic display available 

is 7 Segment display – which has its own limitations. The 

next best available option is Liquid Crystal Displays which 

comes in different size specifications. Out of all available 

LCD modules in market, the most commonly used one is 

16×2 LCD Module which can display 32 ASCII characters 

in 2 lines (16 characters in 1 line). Other commonly used 

LCD displays are 20×4 Character LCD, Nokia 5110 LCD 

module, 128×64 Graphical LCD Display and 2.4 inch TFT 

Touch screen LCD display 

D. Interfacing 16×2 LCD To Arduino Uno 

LCD modules form a very important part in many arduino 

based embedded system designs. So the knowledge on 

interfacing LCD module to arduino is very essential in 

designing embedded systems. This section of the article is 

about interfacing an Arduino to 16×2 LCD. JHD162A is the 

LCD module used here. JHD162A is a 16×2 LCD module 

based on the HD44780 driver from Hitachi. The JHD162A 

has 16 pins and can be operated in 4-bit mode (using only 4 

data lines) or 8-bit mode (using all 8 data lines). Here we are 

using the LCD module in 4-bit mode. First, I will show you 

how to display a plain text messages on the LCD module 

using arduino and then  I have designed a useful project 

using LCD and arduino – a digital thermometer. Before 

going in to the details of the project, let’s have a look at the 

JHD162A LCD module. 

E. 16×2 Lcd Module Pin Out Diagram 

The JHD162A lcd module has 16 pins and can be operated 

in 4-bit mode or 8-bit mode. Here we are using the LCD 

module in 4-bit mode. Before going in to the details of the 

project, let’s have a look at the JHD162A LCD module. The 

name and functions of each pin of the 16×2 LCD module is 

given below. 

Pin1(Vss):Ground pin of the LCD module. 

Pin2(Vcc): Power to LCD module (+5V supply is 

given to this pin) 

Pin3(VEE):Contrast adjustment pin. This is done 

by connecting the ends of a 10K potentimeter to +5V and 

ground and then connecting the slider pin to the VEE pin. 

The voltage at the VEE pin defines the contrast. The normal 

setting is between 0.4 and 0.9V. 

Pin4(RS):Register select pin.The JHD162A has 

two registers namely command register and data register. 

Logic HIGH at RS pin selects data register and logic LOW 

at RS pin selects command register. If we make the RS pin 

HIGH and feed an input to the data lines (DB0 to DB7), this 

input will be treated as data to display on LCD screen. If we 

make the RS pin LOW and feed an input to the data lines, 

then this will be treated as a command ( a command to be 

written to LCD controller – like positioning cursor or clear 

screen or scroll). 

Pin5(R/W): Read/Write modes. This pin is used for 

selecting between read and write modes. Logic HIGH at this 

pin activates read mode and logic LOW at this pin activates 

write mode. 

Pin6(E): This pin is meant for enabling the LCD 

module. A HIGH to LOW signal at this pin will enable the 

module. 

Pin7(DB0) to Pin14(DB7):  These are data pins. The 

commands and data are fed to the LCD module though these 

pins. 

Pin15(LED+): Anode of the back light LED. When 

operated on 5V, a 560 ohm resistor should be connected in 

series to this pin. In arduino based projects the back light 

LED can be powered from the 3.3V source on the arduino 

board. 

Pin16(LED-): Cathode of the back light LED. 

http://en.wikipedia.org/wiki/File:Arduino_1.0_IDE,_Ubuntu_11.10.png
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F. Circuit Diagram – Arduino to 16×2 LCD Module 

 
Fig. 4: 

RS pin of the LCD module is connected to digital pin 12 of 

the arduino. R/W pin of the LCD is grounded. Enable pin of 

the LCD module is connected to digital pin 11 of the 

arduino. In this project, the LCD module and arduino are 

interfaced in the 4-bit mode. This means only four of the 

digital input lines( DB4 to DB7)  of the LCD are used. This 

method is very simple, requires less connections and you 

can almost utilize the full potential of the LCD module. 

Digital lines DB4, DB5, DB6 and DB7 are interfaced to 

digital pins 5, 4, 3 and 2 of the Arduino. The 10K 

potentiometer is used for adjusting the contrast of the 

display. 560 ohm resistor R1 limits the current through the 

back light LED. The arduino can be powered through the 

external power jack provided on the board. +5V required in 

some other parts of the circuit can be tapped from the 5V 

source on the arduino board. The arduino can be also 

powered from the PC through the USB port. The full 

program for interfacing LCD to arduino is shown below. 

Program – Arduino to LCD 

#include<LiquidCrystal.h> 

LiquidCrystal lcd(12, 11, 5, 4, 3, 2);  // sets the interfacing 

pins 

void setup() 

{ 

 lcd.begin(16, 2);  // initializes the 16x2 LCD 

} 

void loop() 

{ 

  lcd.setCursor(0,0);           //sets the cursor at row 0 column 

0 

  lcd.print("16x2 LCD MODULE"); // prints 16x2 LCD 

MODULE 

  lcd.setCursor(2,1);           //sets the cursor at row 1 column 

2 

  lcd.print("HELLO WORLD");     // prints HELLO WORLD 

} 

About the program. 

To facilitate communication between Arduino and 

LCD module, we make use of a built in library in Arduino 

<LiquidCrystal.h> – which is written for LCD modules 

making use of the Hitachi HD44780 chipset (or a 

compatible chipset). This library can handle both 4 bit mode 

and 8 bit mode wiring of LCD. 

IV. RESULTS AND CONCLUSIONS 

The expected result of this paper is to transmit the 

internetwork signal to the remote areas like coastal and 

mountain areas. The signal is expected have high data rate, 

low loss, interference less transmission. 

This project is also to monitor the activities in the 

receiver side and to transmit and receive signal 

simultaneously. 

This project is expected to transmit and receive 

signal over a range of 5Km with high efficiency. 

A. Transceiver Kit 

 
Fig. 5: 
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