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Abstract: 

All around the globe countries  are facing maritime conflicts among which India -Sri Lanka is not an exception. In order to control 

these maritime claims over their fishing rights, our project proposes a global localization and weather conditioning system based 

on ZigBee technology. In order to become a revolutionizing tool for Fishermen’s boat border crossing issues, the proposed project 

coins a low cost border crossing alert system that amalgamates the potency of ZigBee technology and Internet of things togeth er. 

It continuously monitors, tracks, alerts and controls the fishermen’s activity from the remote station located on the shore. It also 

gives informat ion about the exact date and time of missing of the boat near the boundary. A weather monitoring system is added 

to the system to know about the climatic changes and the information about climatic changes is sent to the server for every  10 

minutes using Wi-Fi which is in built in RASPBERRY PI 3. 
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I. INTRODUCTION 
 

Nowadays, there are many problems occurring in the marine 

region that includes difficult ies in  detecting the boundary for 

the fisherman. It  is frequently heard about the fishermen 

getting arrested, imprisoned and even killed by the other 

country as they cross their sea border. This may cause loss of 

equipments and valuable human life. In order to avoid these 

problems, it is hereby developed a system that locate, detect 

and collect data about marine environment and take the 

necessary action if required.  Many technologies where 

introduced for locating the sea border but it was not able to 

achieve its objective in real time. The technology used here is 

ZigBee, wireless communication technology can effectively 

be used for development of marine equipment monitoring 

systems. The most commonly  used technology is the GPS and 

GSM satellite  communication  which is less accurate. With 

Bluetooth and USB wireless communication covering a very 

short range this technique allows the short range of an 

individual node to be expanded and mult iplied, covering a 

much larger area. It is most commonly used in many 

applications such as home automation, industrial automat ion, 

remote metering, automotives, medical equipment, patient 

monitoring, asset tracking systems, security systems, lighting 

and temperature control systems, and even toys. Each ZigBee 

can contain more than 65,000 nodes, with each node 

consuming very little power. The previous satellite 

communicat ion systems used is of higher cost, so the 

combination of ZigBee technology and Internet of Things 

(IOT) together is used to determine the border more accurately 

and give the exact weather conditioning alert. Internet of 

things is the combination of all wireless technologies, micro-

electromechanical systems (MEMS) and Internet. The data 

from the embedded sensors is sent to the internet connected 

devices.In those conventional system microcontrollers are 

used which can perform only a part icular task at a  time. And 

also if internet has to be enabled in those controllers a separate 

RTOS has to be installed. Whereas Raspberry Pi a tiny 

computer which is multi tasking with Internet in built. With 

IOT a unique MAC id is given to every boat during the time of 

registration with which the exact date and time can be tracked 

in case if the boat disappears from the line of sight. These 

features make the system more advantageous then the 

conventional satellite communicat ion.   
 

II. SYSTEM   DES IGN 
 

 The present system comprises of two units : X-bee transmitter 

and X-bee Receiver. The X-bee transmitter is connected to the 

Raspberry Pi. As mentioned above a weather monitoring 

system is connected to the Pi, The sensors used are 

temperature, humidity and Ultrasonic sensors. The temperature 

and humidity are measured together by a sensor DHT11.The 

DHT11 sensor includes a resistive-type humidity measurement 

component, an NTC temperature measurement component and  

a high-performance 8-b it microcontroller inside, and provides 

calibrated digital signal output.  Its small size, low power 

consumption and up-to-20 meter signal transmission making it 

the best choice for various applications. The Ultrasonic sensor 

used here is HC-SR04 which is very simple to use. Ultrasonic 

sensors are designed to sense object’s proximity or range using 

ultrasound reflection, similar to radar, to calculate the time it 

takes to reflect ultrasound between the sensor and a solid 

object. Ultrasound is mainly used because it’s inaudible to the 

human ear and is relatively accurate within short distances. 
 

BLOCK DIAGRAM  

 
Figure.1. Block diagram  
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Raspberry pi is nothing but a small computer, anyhow it is 

slower than a modern laptop it is a Linux laptop. Apart from 

the other Microcontroller we go for Raspberry Pi is that it has 

the advantage of performing Multiple tasks and also it has a 

inbuilt Wi-Fi or Ethernet cable can be enabled. Also some 

processors and controllers enable internet such as ARM Cortex, 

ESP 8266 etc., But it can be programmed for only a particular 

task at a time. Raspberry Pi uses UART a popular serial 

communication interface which provides full duplex 

communication between two devices. UART stands for 

Universal Asynchronous Receiver/Transmitter By default 

Raspberry pi’s UART pins (GPIO 14 and 15) are configured 

for serial communication.. One of the best features of the 

Raspberry Pi is the row of GPIO (general purpose input/output) 

pins along the top edge of the board. These pins are a physical 

interface between the Pi and the outside world. Out of the 40 

pins, 26 are GPIO p ins and the others are ground pins also two 

EEPROM pins. 

 

III. BACKGROUND WORK 

 

SSH: Secure shell is the most commonly used tool to perform 

various tasks on cloud servers. SSH is a device used to 

connect a device remotely to another device. In order to use 

SSH to access your server remotely, you will need a SSH 

client on your local machine. In order to view a file we have to 

know the MAC address of the device to be connected. 

 

MAC: Media Access Control is unique address given by the 

manufacturer. It is of 6 bytes (48 bits), the first 3 bytes is the 

id number of the manufacturer assigned by internet standards 

body. The second 3 bytes represent the serial number assigned 

by the manufacturer. In  Linux operating system the MAC id is 

got by just typing the command “ifconfig”.  
 

SENSOR INTERFACING: The sensors used are 

temperature, humidity and Ultrasonic sensors. The temperature 

and humidity are measured together by a sensor DHT11.  Its 

small size, low power consumption and up-to-20 meter signal 

transmission making it  the best choice for various applications. 

The Ultrasonic sensor used here is HC-SR04 which is very 

simple to use. Ultrasonic sensors are designed to sense object’s 

proximity or range using ultrasound reflection, to calculate the 

time it takes to reflect ultrasound waves between the sensor and 

a solid object. Ultrasound is mainly used because it’s inaudible 

to the human ear and is relatively accurate within short 

distances 

  

 

Figure.2. Ultrasonic sensor HC_SR04 

 

 
Figure.3. Temperature And Humidity Sensor DHT11 

 

IV. HARDWARE DES IGN 

 

 
Figure.4. Hardware Design 

 

ZIGBEE CONFIGURATION:  

 
Figure.5. Zigbee configuration:  
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Zigbee is a communication device used for the data transfer 

between the controllers, computers anything with the serial 

port. Zigbee standard used here is 80.15.4. As it works with 

low power consumption, the transmission distances is limited 

to 10-100 meters line-of-sight. X-bee devices can used for long 

distances by using a mesh network of intermediate devices. 

Zigbee can contain over 65,000 nodes. Zigbee is typically used 

in low data rate applications that require long battery life and 

secure networking. Its main applications are in the field of 

wireless sensor network, based on industries as it requires 

short-range low-rate wireless data transfer. This technology 

defined by the Zigbee specification is intended to be simpler 

and less expensive than other wireless networks. The two x-bee 

should be connected to X-CTU software. The computer/laptop 

we use in that install FTD1 driver to provide USB 

communication.  The FTD1 makes USB communication with a 

micro controller or serial device into USB data and vice-versa. 

It is widely used to upload firmware to the various 

development boards, but it can communicate with any serial 

enabled device. 

 

V. MOTOR DRIVING UNIT 

 

A driver circuit is used to connect the motor to the Raspberry 

pi in  order to regulate the voltage to 5V. Usually  for motor less 

than 1Amps we use L293D driver circuits. But for the motors 

greater than 1Amps opto-couplers are used as divider circuit. 

No microcontroller can be d irectly interfaced with the motor as 

the back emf produced by the motor damages the controller. In 

order to avoid this divider circuit is used. The opto-coupler 

used here is TLP1918 Photovoltaic opto-coupler. This circuit 

consists of LED emitters and a series array of photodiodes to 

generate 7-10 volts output. This also includes an internal gate 

bleeder resistor to shut off a MOSFET when the LED emitter is 

turned off. 

 
Figure.6. Internal Connection of TLP1918 
 

VI. RES ULTS 
 

 

In the above screen we get the information about the distance 

of any obstacle before it by Ultrasonic sensor, Humidity and 

temperature sensor, and also exact date and time. This output is 

an infinite loop which gets the data continuously from the boat 

and is displayed in the server.  

 

VII. CONCLUS ION  
 

In this paper we have proposed a system which helps the 

fisherman in locating the border exactly and gives an alert 

about the boundary. Weather monitoring and obstacle 

detection are added as an additional feature. Th is system uses 

Raspberry Pi which serves in dual purpose for both border 

location and weather monitoring purposes. It also has the 

advantage of using the upcoming technology Internet of 

Things for the determining the exact date and time of the last 

signal received by the boat. 
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