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ABSTRACT 
The Automation of robotics has gone leaps and bounds with the advancements in navigation and sensor fields. The Self Navigating 
robot is the aim of future robotics. The aim of this project is to develop a GPS based Self Navigation robot. In this system, via GPS 
receiver robot gets coordinates. The target location is selected and the robot is left to reach there. The robot is to decide the 
optimized path from the source to destination while avoiding all the obstacles on any sides. It uses a rotating ultrasonic sensor for 
obstacle sensing. Whenever water is sensed the motors that help navigate through water will be operated. By doing this power 
consumed can be minimised. It is a more reliable automatic navigating system as it can move in both land and water. 
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INTRODUCTION 
 

 A robot device is an instrumented mechanism. Robotics is generally a combination of computational 

intelligence and physical machines (motors). Computational intelligence involves the programmed instructions. 

Now a day’s robots are used in science and industry to reduce the human efforts. This project is designed to 

build obstacle detection, avoidance and with additional provision to travelling on water surface with complete 

automation. An ultrasonic sensor is used to detect the obstacle ahead of it and sends a command to the 

microcontroller. Autonomous robot is nothing but driverless robot. Self-driving robot is a vehicle having a 

capable of fulfilling the human transportation or surveillance capabilities of traditional vehicle. The robot easily 

senses its environment and its surroundings with the help of GPS receiver and compass. Based on sensor input 

the robot updates its coordinates and allowing the vehicle to track its position even when path is changed. 

 

System approach: 

 The objective of this project is to make a robot to explore land and water surface without human 

interference.The system takes source position from GPS. The destination to which the robot must be reached is 

given by the user in the code. The coordinates can be obtained from the internet. 

 The robot takes the user specified coordinates as destination point and starts to compare it with current 

position. While moving, it constantly compares the destination coordinates with current coordinates. If the value 

of the compared coordinates is less than the previouslycompared value it moves forward otherwise it moves 

backwards. Rotating ultrasonic sensor will be sensing any obstacles in the path. If at all an obstacle is detected 

the robot will move in order to avoid the obstacle and the new coordinates of the current position are updated 

with the help of GPS receiver. Then it resumes reaching the destination. The iron clamps are attached to both the 

wheels of the robot. The robot can easily float on water surface and accordingly navigate from source 

coordinates to destination coordinates given in the programme. While navigating the robot chooses the best 
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optimized path. As it can move on land and water surface in same way. The robot to move forward or backward. 

The wheels on the side are attached with blades which help the robot to turn left or rightBlock diagram of the 

robot is shown infigure1. 

 

 
 

Fig. 1: Block Diagram of Proposed System. 

 

 The robot to move forward or backward. The wheels on the side are attached with blades which helps the 

robot to turn left or right. L298 dual H bridge converter controls the geared DC motors and ESC is used to 

control motors. A 20*4 LCD display is used to know the progress. It displays the present coordinates of the 

robot, heading angle, distance to be travelled in order to reach the destination. It also shows certain indications 

of the progress like, it displays “OBS” when an obstacle is detected. It displays “MOVE” when there is no 

obstacle in the path. It displays “STOP” when destination is reached. It displays “NO SAT” when GPS receiver 

cannot receive data. 

 The module gets the coordinates from the GPS receiver and compares it with user given destination 

coordinates and moves in the shortest path. Also in the meantime it updates the current coordinates to the 

monitoring system. 

distance  

calculation =sqrt((((flon1)-(x2lon))*((flon1)-(x2lon)))+(((x2lat-flat1)*(x2lat-flat1))))         1 

 Using eq.1 the robot calculates the distance at each instance and updates it to the monitoring system. Flon1, 

x2lon represent source or current longitude of the robot and destination longitude respectively. Flat1, x2lat are 

latitude coordinates of source or current position of robot and destination respectively.It calculates the path 

angle in which it has to travel in order to travel in minimum path. It also calculates the angle with which it is 

travelling in order to correct the angle. The ultrasonic sensor detects the obstacles and gives the feedback to the 

microcontroller in order to avoid collision. Then the robot turns to avoid obstacle. The path angle is again 

calculated to reach the destination. This system gets the current position from GPS and destination coordinate 

from user. It finds the shortest path between current position and destination.  

 

2.1 Conventional system: 

 General conventional method used for automatic navigation of vehicles includes operating through internet. 

A GPS module is used to get coordinates and directions in order to reach the destination. A web server provides 

information for navigating through the roads. The GPS module gets the coordinates through nearby satellite and 

connected through a web server using internet and will be availed with the path or route to be followed in order 

to reach the destination point. In case of change of path, the map will be rerouted with alternative shortest path 

using internet. The conventional model diagram is shown below fig2. 
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Fig. 2: Conventional Block Diagram. 

 

2.2 Proposed System: 

 The Proposed model of robot Navigation algorithm is shown in fig.3 

 

 
 

Fig. 3: Navigation Algorithm. 

 

 Initially give a power supply to arduino board the LCD digital board and the servomotor is starts to rotating. 

The source co-ordinates and destination coordinates are displayed from GPS receiver. The triple axis 
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magnetometer gives the robot direction. The ultrasonic sensor detects the obstacles and gives the feedback to the 

microcontroller in order to avoid collision. Then the robot turns to avoid obstacle. The path angle is again 

calculated to reach the destination. This system gets the current position from GPS and destination coordinate 

from user. It finds the shortest path between current position and destination. Distance and angle calculation of 

the robot is shown in fig 4.  

 

 
 

Fig. 4: Distance and Angle Calculation. 

 

Where 

X=long (goal)-longitude (vehicle) 

Y=latitude (goal)-latitude (vehicle)  

θ = tan-1(Y/X)                2 

 This system gets the current position from GPS and destination coordinate from user. It finds the shortest 

path between current position and destination. Then travels through the shortest path. If it senses any obstacles 

in the path it selects the new path based on the next shortest path. This process is continued until the destination 

is reached. If the destination is reached vehicle gets stopped. At the same time system sends its current position 

coordinates to monitoring part. Here the iron clamps are attached to both the wheels of the motor. So the robot 

easily flows on water surface without any collision. In order to move in calculated angle, clamps change speed 

so that the robot turns in water.  

 

 
 

Fig. 5: Schematic Circuit Diagram. 
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3. System Analysis: 

3.1 Hardware Analysis: 

 The system block diagram, is shown in Figure 1, and consists of the following parts, i.e. The components 

are arduino mega 2560 microcontroller, GPS receiver, HMC5883 compass,L298 motor controller, Geared DC 

Motors. The arduino microcontroller gives the pulses to the motor controllers in order to move it in précised 

angle. The sensors used give the clock pulses in order to sense the change in environment and to move 

accordingly. The microcontroller is the heart and brain of the robot. Using all these parameters the robot reaches 

the destination. 

 The Arduino Mega 2560 is a microcontroller board based on the ATmega 2560 was chosen as the brain of 

the mobile robot. It has 54 digital input/output pins (of which 15 can be used as pulse with modulation (PWM) 

outputs), 16 analog inputs, 4 hardware serial ports (UARTs), 16 MHz crystal oscillator, a USB connection, a 

power jack and a reset button. It contains everything needed to support the microcontroller. 

 L298N Motor Controller is used for controlling both the geared DC Motors. It works based on H-Bridge 

mechanism. Ultrasonic Sensor is used for the obstacle detection purpose.HMC5883L Compass is a low field 

magnetic compass. Chip it is used for direction purpose.GY-NEO6MV2 receiver is gives the source coordinates 

and destination coordinates to the robot. Then the robot chooses its optimization path. The Schematic circuit 

diagram of the robot is shown below fig5. 

3.2 Software Analysis: 

Software testing has been done in various stages and using various software’s.Every programme can be tested 

for syntax and runtime errors. By calculating the latitude and longitude values from GPS receiver it gets the 

distance.  

Float flat1=flat;  

Float flon1=flon;  

Float dist_calc=0; 

Float angle_calc=0; 

Float dist_calc2=0; 

Float diflat=0; 

Float diflon=0; 

 x2lat= 18.465373 ;  

 x2lon= 83.659639 ;  

 dist_calc=sqrt((((flon1)-(x2lon))*((flon1)-(x2lon)))+(((x2lat-flat1)*(x2lat-flat1)))); 

 dist_calc*=110567 ; //Converting to meters 

 angle_calc=atan2((x2lon-flon1),(x2lat-flat1)); 

And we can measure the angle by using triple axis magnetometer. The magnetometer gives the direction. The 

heading and actual angle values are displayed in LCD display board. 

The programme using while measuring the coordinates angle are 

if (angle_calc >0) 

{ 

 angle_calc= angle_calc; 

 feedgps(); 

 getDistance(); 

 } 

Floatangle Degrees = angle_calc; 

 feedgps(); 

 int x, y, z; 

 feedgps(); 

 getDistance(); 

And by using compass we can calculate the distance between source coordinates and destination coordinates. 

0x03 is the transmission address 

// Initiate communications with compass 

Wire. BeginTransmission (address); 

Wire. Write (byte (0x03));  

// Send request to X MSB register 

Wire.endTransmission (); 

Wire.requestFrom(address, 6);  

 if(6<=Wire.available()) 

 {  

 x = Wire.read()<<8; //X msb 

 x |= Wire.read(); //X lsb 

 z = Wire.read()<<8; //Z msb 
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 z |= Wire.read(); //Z lsb 

 y = Wire.read()<<8; //Y msb 

 y |= Wire.read(); //Y lsb 

 feedgps(); 

 getDistance(); 

 } 

 float heading = atan2(y,x); 

 float declinationAngle = 0.0457; 

 heading += declinationAngle; 

 feedgps(); 

 getDistance(); 

if (heading < 0) 

{ 

Heading += 2*PI; 

 feedgps(); 

 getDistance(); 

 } 

if (heading > 2*PI) 

{ 

Heading -= 2*PI; 

 feedgps(); 

getDistance (); 

} 

 

4. EXPERIMENTAL TEST RESULT: 

 Fig.6 shows the structure of the amphibious robot. The vehicle model used in this work is in dimension of 

30 cm length, 20 cm in width and 15cm height. 

 

 
 

Fig. 6: Autonomous amphibious robot. 

 

 The robot easily senses its environment and its surroundings with the help of GPS receiver and compass. 

Based on sensor input the robot updates its coordinates and allowing the vehicle to track its position even when 

path is changed. The location coordinates are shown below fig7. 

 

Discussion: 

 The navigation algorithm first employs to get the source coordinates and destination coordinates from GPS 

receiver. the robot can be used as a movable SurveillanceSystem. It can be controlled remotely. It does not 

require Man Power. It can be used for critical application like flood, bomb disposal, Fire, Terrorist attack, Earth 

quake, Spying. The main disadvantages of that the robot moves forward and backward without human control 

and it is used for short distance purpose only. This robot can be used for pick and place the require object by 

giving directions to the robot. By doing extra things, it can be used in army application.  

 

Conclusion: 

 In conclusion, we have presented an obstacle navigation method for autonomous amphibious robot.The 

overall expectation of this project is to navigate the robot through land and water automatically with least human 

interference. The open source arduino programming made the operation simple. Giving destination in the code 

itself makes the process easy without any complexities. 
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Fig. 7: Output in Serial Monitor 
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