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ABSTRACT

The boaters may sometimes cross their area
without their knowledge. This causes a lof
problems. They may be caught by the other peo
This project is developed for the boat users td tnt
their border in the sea area. The main modulebig
project are RF transducer, microcontroller unit
LCD display. The Zigbee transmitter ionnected at
the border area. It transmits RF signals within
particular limit. The Zigbee receiver with the nu
controller unit is connected at the boat. Whenhibat
reaches the particular area, the RF signals assviest
by the receiver and giveto the micro controller uni
The micro controller analyses the signal
calculates the distance and sends correspol
message to the LCD display. If it crosses the Jithi
micro controller operates the warning buzzer ar
switches off the running motor ¢fie boat. Thus th
boat may be automatically fond the boater me
easily understand the situation. The micro coldr:
program is written in embedded c language anc
microcontroller used is ARDUINO.

Keyword: Air pollution, wireless sens system,
carbon monoxide, smoke, PHPYSQL, La VIEW

l. INTRODUCTION

There HaveBeen Several Alleged Inciderof Firing
on Indian Fishermen Fishing IRalk Bay !Indian
GovernmentHas Always Taken Up The Issiof
Safety Of IndiarFishermen On A Priority Basis Wi
The Government Of Sri Lank®resentlyThere Is No
Bona fide Indian Fishermann the Sri Lankan
Custody. A Joint Working GroupJ{VC) Has Been
Constituted To Deal With The Issues Related
Indian Fishermen Straying In Skiankan Territorial
Waters, Work Out Modalities For PreventiOf Use
Of Force Against Them And The Early Rele:Of

Confiscated Boats And Explore PossibilitieOf
Working Towards Bilateral Arrangements F
Licensed FishingThe JWGLast Met In Jan 2006.
India Officially Protested AgainsSri Lanka Navy For
Its Alleged Involvement In Attacks Orindian
Fishermen On Januar§2, 2011.Even After The
Official Protest, Another Fisherman Was Killed In
Brutal Manner On Ja@2, 2011.0Over 530 Fishermen
Havwe Been Killed In The Last 30 YearThe
Apathetic Attitude Of Thendian Government And
The National Media Towards The Alleged KillitOf
Tamil NaduFishermen By TheSri Lankan Navy Is
Being Strongly Condemnec

Il PROPOSED SYSTEM

It Consists Of ClientSide Module Which Is Place
On The Boat And Serveside Module Client Module
Consists OfMicrocontroller Unit Connected To Tt
GPS Transceiver And Indication UnOf LED And

Buzzer. ServeModule Consist<Of System Control
Unit And GPS Transceiver.

Zigbee Is A Specification For A SuitOf High Level
Communication Protocols Used To Create Pers
Area Networks Built From Small, Lc-Power Digital
Radios. Zigbee Is Based On AIEEE 802.15
Standard. Thoughow Powered, Zigbee Devices C
Transmit Data Over @ng Distances By Passing Di
Through Intermediate Devices To Reach M
Distant Ones, Creating A Mesh Network; I.E.,
Network With No Centralized Control Or Hi-Power
Transmitter/Receiver Able To Reach AOf The
Networked Devices. Théecentralized Niure Of
Such Wireless Ad Hoc Networks Makes Th
Suitable For Applications Where A Central Nc
Can't Be Relied Upon.
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Figurel. Overall System

Figure2. SystemHardware At Transmitter Si
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Figure3. SystemHardware At Receiver Si

I1l.  HARDWARE DESCRIPTION

The Sensor Platform Supports Data Collecti
Storage and Gline Data Retrieva They May Also
Be Used For The Streamii®f Live Sensor Readings.
System Can Be Accessed Through USB Cable.
This Wired Interface Provides Power To The Bos
And This Power CanBe Used For C-Line
Operation. Location andTime Information Is
Provided By an On-BoarGPS Module At 1 Hz
Sampling Rate. Pollutantevels Are Measurecby
Two Ana log Sensors: VieM35 and TGS 813. These
Readings Along With GP#iformation Are Stored |i
A Serial Flash Device 2MEA 16X2 Character LCD
Panel Provides Immediate VisualizatiOf Level Of
Pollutant; GPS ReadingdC 16F877Microcontroller
Controls Every Aspect Ofhe System From Batte
Charging To Ana logTo Digital Conversions. A
Single chip Microcontroller PIC 16F877 Is Device
That Has Builtih Resources Like Digitelnput/output
Ports, 16 Channels, 8/10 BitAna log-To-Digital
Converter, 8 Input/outputnterrup-Driven Timers,
RAM, EEPROM,FEEPROMMemory, RS-232 Serial
Communication Ports, An8PICommunication Ports
The Data Packet From Ti@PS-Module Includes An
RMS HeaderFollowed By UTC Time, Latitude,
Longitude.. The GP®odem Is Interfaced With Th
Microcontroller Using TheRS-232 Communication
Standard. The Centr8erverls Personal Computer
With Accessibility To Thelnternet. The Pollution
Serverls Connected To The Zigh-Modem Via RS-
232 Communication StandarcThe Air Pollution
Information Is Saved To DatabaOf Central Server.
Each Of These Componentls Described In The
Following.

A. PIC16F877A Microcontroller

The PIC16F877A Microcontroller Is The Mait

Component OfA Pollution Detection Unit. The

Operating System That Runs Inside The

Coordinates The Substances Measurement Pr¢

The Acquisition Of TheGPS Coordinates And The
Data Transmission To The Central ServiThe

Microcontroller Is Mounted On A Developme

Board That Provides An RS232  Serial
Communication To TheZigbee Modem And GPS
Receiver And A Parallel Connection To The (

Sensors. Th&€onnection Between The Gas Sen:

And The PIC16F877AMicrocontroller Can't Be

Made Directly Because Ofhe Very Small Outpt

Voltages Provided By He Sensors (MeThis

Problem Is Solved By Using Auxiliary Electror

Circuits For Signal Conversion LikOA (Operational

Amplifierg And Transistors.
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B. SensorsArray

The Sensor Array Consists Qiwo Air Pollutions
Sensors. Each Ofhe Sensors Has A Linear Curre
Output In The Range Of 4 M26 Ma. The 4 Ma
Output Corresponds To Zetaevel Gas And The 2
Ma Corresponds To The Maximum Gas LevA
Simple Signal Conditioning Circuitls Designedto
Convert the 4 Ma20 Ma Range Into-5 V to Be
Compatible with the Voltage Rangd The Built-In
Ana log-To-Digital Converter in  The PIC
Microcontroller.

C. GPS Reciever

The GPSModule Provides The Physical Coordin
Location Of The Mobile-DAQ Time And Date I
National Marine Electronics Associatio(NMEA)
Format. NEMA Format Includes The Comple
Position, Velocity, And Time Computed By GPS
Receiver Where The Position Is Given In Latitl
And Longitude. TheData Packet From ThGPS-
Module Includes An RMS Headé&wollowed ByUTC
Time, Data Validity Checksum, Latitude, Longitus
Velocity, Heading, Date, Magnetic Variation A
Direction, Mode, And Checksum.The Only
Information Required For The Proposed Syster
Date, Time, Latitude And LongitudeThe GPS
Modemls Interfaced With The Microcontroller Usir
The RS-232 Communication Standa.

D. Zigbee Modules

In This Paper, Two Types Zigbee Modules Are U
To Organize A Network For Air Pollution Monitorir
System. TheNetwork Is Controlled By Device
Called Thezigbee Coordinator Mode (ZCM). The
Zcms Are Responsible For Collecting Data /
Maintaining The Other Devices On The Netwc
And All Other Devices, Known AsZigbee End
Devices (ZED, Directly Communicate With Th
ZCM. The Zighee Module Is Hardware Plorm Of
Wireless Device.

Application
APL

- Upper
Presentation 1 - " Layer
- [ AE -
Session | ‘L _ZE? b
1 LLE Service
Transport \ [_ APS g/ Access Point
MNetwork . | Network
JI__ (skar chiintor, magi) 0
Data Link H’ LLC MAC LLC H MAC ‘

R
A &

PHY ‘ PHY PHY

Figured. ProtocolsStack For Layered Wirele:
Communication

The Modules Realize The Basic FunctiOf Physical
And MAC Layer, Such As Transmit And Recei
Modulation And Demodulation, Channel And Pou
Control.

Rx

Frequency Band Coverage Datarate Ch Sensitivity Modulation

2.4GHz 1SM Worldwide 250 Kbps 16 -85dbm  0-QPSK

868 MHz -92dbm  BPSK

20Kbps 1

Europe

915 MHz ISM Americas 40 Kbps 10 -92dbm  BPSK

Figureb. FreguencyBands FoiZigbee

Zighee Operate AR.4 GH: Frequency ISM Band
Wireless CommunicationThe Modules Include A
Digital Direct Sequence Spread Spectrum Base |
Modem and arEffective Data RateOf 250 Kbps.
They Employ the EM242@.4 GH: Radio Frequency
Transceiver and the ATMEL 8-Bit AVR

Microcontroller. They Also Exhibit A Nominal
Transmit Of 1.5dbm And A Receive SensitiviOf -

92dbm When Powered At0V, The Modules Draw
31.0ma In Transmit Mode And 28ma In Rece
Mode. WhenThe Entire Module Is In Sleep Moc
The Current Draw Is Reduced To Approximat
10ua.

E. Central Server

The Central-Server Is ArOff-The-Shelf Standard
Personal Computer With Accessibility To T

Internet. The Pollutiorserverls Connected To The
Zigbee-Modem Via R-232  Communication
Standard. ThéAir Pollution Information Sent Fror

Each ZEDAre Collected ToZCM. And Then The
Data Are Saved To Databa«Of Central Server.
Figure 5 Block Diagram afigbee Module

Clients Such As The Municipality, Environmenti
Protecion Agencies, Travel Agencies, Insural
Companies And Tourist Companies Can Connec
The Central-Servefhrough Thelnternet And Check
The Realfime Air Pollutants Level Using A Norm.
Browser On A Standard PQr A Mobile Device

V.  System Implementation and the Resuls

The Sensor Output Voltages Representing The L
Of Gas For Each Pollutant Were Converted T
Ppm Value For Each Gas And Simultaneot
Displayed On The LCisplayOf The Hardware.
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The Values Of The Level O:Smoke And
Temperature From The Serial Port Is Taken
Account By The Lab view Stoiare Which Is Use
To Display These Data In Their Respective Text
And Also It Displayed In The FornOf Continuous
Waveforms In Two Different PaneThe Screenshot
of the Computer Window for the Laview Designec
Page Is Shown Below.

oo
»[3]@n]

Figug;: Snapshot OfOutput Window— After Start
Sensing

The Air Pollution Monitoring System Includea
Feature WhichAutomatically Publishes the Resu
into Hyper Text Mark upLanguag (Html). The
Figure 8 Shows The Interface Die Website

.

|- 8 88§68

. Fig. Air Pollution Monitoring Web Intef
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V. CONCLUSION

The System Detects Temperature And Sn
Emissions By Using Sensors Lm35 And Tgs
Which Is Commercially Available In The Loc
Market Makes It More Convenient And Varial
Cheaper Compared To P@rdered Sensors Abrog
This Sensor Saves 1/7 ®@ower Cinsumption. All
Data Were Treated Using A Developed view-
Based Program. The System’s Overall Function.
Was Verified with Series oTemperature and Smo
Level Tests Including Tests in a Normal Clean
Environment, Cigarette Smoke, And Car Exhe
Emission onDifferent Time Intervals. The Cigarel
Smoke Tests Showed That Carbon Monoxide Ree
Is 6 Times Greater Than The Smoke Reading Anc
The Car Exhaust Tests It Showed The Cal
Monoxide Reading Is 4 Times Greater Than Sn
Reading. Systemiaed Data Logging Was Also Dol
To Back Up Every Result Which Will EOf Valuable
Reference During Erroneous Reading, Debug
And Calibration. The Results Were Proces
Automatically Using A Lalbview And My sql-Based
Program With Output Published In F Format
Which Is Readily Available For Uploading In T
Internet. The System Provided A Low Cost O
Acquisition Of Temperature And Smoke Pollutal
That Can Be Read Online For Air Polluti
Monitoring For Environmental Awarene

VI. FUTURESCOPE

In Order To Make The Present Design More Real
With Low Power By Replacing The Semiconduc
Sensor, It Is Possible To Use NeSENSOR; So That
The Solar Power Base System Design Can Be |
Possible. For Longer Distance Communication
Can Use Gsm Syem Also We Can Control The £
Pollution By Using Sensed Data As Comme
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