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ABSTRACT 

 

An autonomous vehicle is a robotic vehicle that is designed to travel without a human 
operator. It is capable of sensing its environment and navigating without human input. 

The project aims in designing an autonomous vehicle which is capable of detecting any 

obstacle before it and able to avoid this obstacle automatically after checking obstacle in 

two sides of this vehicle by rotating sensor using servo motor. GPS tracker is used for 

finding vehicle position on the road and sending this location via SMS to the owner 

mobile phone. By putting geometric coordinates in Google map, the vehicle location 

can be seen. Arduino UNO is used as processor and ultrasonic sensor for sensing 

obstacle, servo motor for checking free path in left and right side and GPS tracker for 

getting continuous update about position of vehicle. 

Designing a fully autonomous vehicle is very costly and in this project, low cost 

autonomous vehicle has been designed with GPS tracking which can be used for 

sending necessary relief and medicine at the time of natural disaster and war when 

human presence is risky. This vehicle can also be used in military application. 
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CHAPTER 1 
 

INTRODUCTION 

 
 

1.1 Introduction: 
  

Autonomous Vehicle is a self-piloted vehicle that does not require an operator to navigate 

and accomplish its tasks. It is a device that has various applications in day to day life. It has 

to deal with several uncertainties and has to pass through all the obstacles that come in its 

way. It has to analyze every situation differently and has to come up with a proper decision 

in order to avoid wrong turns leading to accidents.  

The Autonomous Vehicle analyses part of the environment through each of its sensor and 

gives the reading for further analysis. We have considered possible situations by the 

distance observed by the sensors and have devised mechanism using the servo motor so 

that the autonomous vehicle can move around to accomplish its task. 

Many places in this world are unsafe, unpleasant, or unfeasible to get to and therefore are 

avoided. Over recent years however, technologies have allowed humans to venture to these 

places in a safe, pleasant, and feasible manner. Such places include terrestrial-to-aquatic 

transition zones such as marshes, sewage ponds, ice patches, river banks, and flooded areas. 

Initially, remotely-operated vehicles (ROVs) took people to these places.  

However, over the last few years, there has been a growing emphasis on autonomous 

vehicles, “intelligent machines capable of performing tasks in the world by themselves, 

without explicit human control over their movements” [1]. These types of vehicles are self 

sufficient, capable of making on-the-fly decisions, remove the human element, thereby, 

overcoming the disadvantages of ROVs. For a variety of reasons traversing to such places 

is important. Some examples include collecting/analyzing water samples in possibly 

contaminated environments, mapping out landmarks and the geology of an area, search and 

rescue, delivering items/tools from one location to another security surveillance, and 
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filming animals in their natural environments. Not withholding, an autonomous vehicle 

could be used for either primarily terrestrial or aquatic purposes. 

 

 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
                        Figure 1.1: The Google self-driving car prototype [2] 

 

Autonomous Vehicle is a recently developed subset of robotics and can come in three 

general forms; air, ground and submarine. Many companies and organizations are spending 

a lot of time and money developing autonomous vehicles for numerous applications. 

Possible applications include precision formation flying, investigating areas too dangerous 

for humans (i.e. chemical fires or radioactive areas), checking line integrity of underwater 

pipelines and exploring the surface of other planets. One possible task of an autonomous 

vehicle is to navigate a pie-programmed route while avoiding any obstacles the vehicle may 

encounter. This function is useful in applications such as an autonomous log-skidder, 

security surveillance robot, fire suppression system, and a terrain-mapping vehicle. The 

vehicle can accomplish this task by using sensors to “see” where it is and what is around it. 

These sensors vary from close range infrared sensors to longer ranged high frequency radar 

and global positioning satellites. 

Figure 1.1 shows Google self driving car prototype. The Google Self-Driving Car [2] is a 

project by Google that involves developing technology for autonomous cars, mainly 
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electric cars. The software powering Google's cars is called Google Chauffeur. Lettering on 

the side of each car identifies it as a "self-driving car". The project is currently being led by 

Google engineer Sebastian Thrun, former director of the Stanford Artificial Intelligence 

Laboratory and co-inventor of Google Street View. Thrun's team at Stanford created the 

robotic vehicle Stanley which won the 2005 DARPA Grand Challenge and its US$2 

million prize from the United States Department of Defense. The team developing the 

system consisted of 15 engineers working for Google, including Chris Urmson, Mike 

Montemerlo, and Anthony Levandowski who had worked on the DARPA Grand and Urban 

Challenges. In May 2014, Google presented a new concept for their driverless car that had 

neither a steering wheel nor pedals, and unveiled a fully functioning prototype in December 

of that year that they planned to test on San Francisco Bay Area roads beginning in 

2015.Google plans to make these cars available to the public in 2020[3]. 

However in this project, an autonomous vehicle system have been developed which can 

sense obstacle in front and both left and right sides using sonar sensor and can take decision 

for moving. GPS(Global Positioning System) tracker also used in this system for giving 

continuous update to the user mobile phone about the position of the vehicle. User can 

easily locate the position using Google map. 

 

1.2 Problem Statement: 

 

After analyzing some paper based on development of autonomous vehicle, it was seen that 

multiple sensor [4] was used in these system for scanning left and right sides obstacle 

which increased the cost of the system. However in some system laser scanner, CCD 

camera and more costly sensor [5] were used for sensing obstacle which also increased the 

cost and complexity of the system since interfacing of these sensors is difficult. And in 

most of the system GPS tracker was not used for vehicle security and for showing vehicle 

position. 

For the completion of this we were asked to design a autonomous vehicle which will able 

to detect obstacle and can reach its destination safely. It is difficult to make a vehicle fully 

autonomous due to some limitation, environmental issue, power supply shortage, cost of 
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equipment, unavailability of equipment etc. We were also asked for real time GPS tracking 

of our vehicle but due to unavailability of equipment and high cost it was too difficult to 

make a real time GPS tracker with server design in computer. 

 

1.3 Project objectives: 

The objectives of this project are as follows: 

1. To design an obstacle detection vehicle which can detect obstacle in front, left and 

right sides. 

2. To design a GPS tracker which is capable of giving continues update about the 

vehicle position. 

 

1.4 Thesis Outline: 
 

In this thesis, we described and discussed about our project in 5 chapters. The outlines of 

our thesis are as follows: 

Chapter 1 contains the introduction. In this chapter introduction of this system has been 

discussed. 

Chapter 2 contains literature review. All previous work related of this system has been 

discussed in this chapter. 

Chapter 3 contains methodology where the method of development of total system and all 

necessary circuit diagram, block diagram and flow chart has been discussed. 

Chapter 4 contains result and discussion where the result of our system has been discussed. 

Chapter 5 contains conclusion where conclusion and future work has been discussed. 
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1.5 Summary: 

As we have to consider all the limitation, it is needed to choose a method by which we can 

proceed to our goal. After considering all limitation, an autonomous vehicle system has 

been designed with low cost sensor which provided better obstacle detection within a 

considerable distance and a GPS tracker also designed which will give us continuous 

update about the position of vehicle to mobile phone via SMS. Using latitude and longitude 

from this SMS we can see the position of our vehicle can be seen in Google map. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



6 
 

CHAPTER 2 

LITERATURE REVIEW 

 

2.1 Introduction: 
 

The concept of autonomous vehicle is new one. Many historical projects related to vehicle 

autonomy have in fact only been automated due to a heavy reliance on artificial hints in 

their environment. Experiments have been conducted on automating cars since at least the 

1920s [6] promising trials took place in the 1950s and work has proceeded since then. The 

first self-sufficient and truly autonomous cars appeared in the 1980s, with Carnegie Mellon 

University’s Navlab [7] and ALV projects in 1984 and Mercedes-Benz and Bundeswehr 

University Munich's EUREKA Prometheus Project [8] in 1987. Since then, numerous major 

companies and research organizations have developed working prototype autonomous 

vehicles. including Mercedes-Benz, General Motors, Continental Automotive Systems, 

IAV, Autoliv Inc., Bosch, Nissan, Renault, Toyota, Audi, Volvo, Peugeot, AKKA 

Technologies, Vislab from University of Parma, Oxford University and Google. In July 

2013, Vislab demonstrated BRAiVE, a vehicle that moved autonomously on a mixed traffic 

route open to public traffic [8]. As of 2013, four U.S. states have passed laws permitting 

autonomous cars: Nevada, Florida, California, and Michigan. In 2015 those four states 

together with Washington, D.C. will be joined by Virginia in allowing the testing of fully 

autonomous cars on public roads.  

 

2.2 Summary of previous work: 

In this section some previous work related in this project are summarized: 

2.2.1 Multiple-target tracking auto taxi system: 

In this work a multiple-sensor multiple-target tracking (MS-MTT) [4] approach for the 

Auto taxi system is proposed. The Auto taxi system is a safety critical sensor system that is 
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being specially developed to perform the sensing required for an autonomous vehicle to 

drive  

 

                         Figure 2.1: CARSENSE object detection MSDF architecture [4] 

 

safely along a dedicated paved guide way and to avoid collision. Therefore, the host vehicle 

is equipped with a set of sensors used to detect and track any object of interest in the field 

of view. It consists of two basic components: sensor-level tracking and multiple sensor 

track fuser or fusion centre. Each sensor in the sensor level is considered as an intelligent 

sensor which generates it own track file. Thus, the task of the fusion centre is to combine or 

fuse the local track files to produce a more accurate and reliable single system track file. 

This is performed in three stages: data alignment, track-to-track association, and track 

fusion. 

The CARSENSE MSDF architecture shown in Figure 2.1 is based on intelligent sensors. 

These sensors provide their own data processing and object tracking streams. This reduces 

the amount of data that needs to be transmitted to the central fusion processor reducing the 

bandwidth requirements of communications and reducing cost by allowing relatively low 

speed networks to be used. 

A sensor suit solution for the Auto taxi system has been recommended as is shown in 

Figure 2.2. 
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Figure 2.2: Sensor Suite Recommendation: 1. Mono and/or Stereo Vision, 2.Radar, 3. 

Laser scanner, 4. Ultrasonic sensors, 5. LED Radars [4] 

 
This sensor suit has been determined by comparing different sensing technologies for 

obstacle detection and guide way position detection. The sensor suit includes four different 

sensor technologies: vision, radar, lidar, and ultrasonic. It is expected that the proposed 

sensor suit will serve as a prototype to enable a more detailed assessment of the sensors 

capabilities and limitations for this particular application, and to provide the input data to 

enable development of system architecture and fusion algorithms. 

 

2.2.2 Autonomous vehicle with three ultrasonic sensors: 
 

This paper describes the design of a low budget autonomous vehicle [9] using a modified 

radio control car chassis equipped with a GPS and ultrasonic sensors to navigate lo a 

predetermined geographical location with obstacle avoidance. They focus in this project 

about the determination of  how much capability could be achieved on a minimal budget. A 

budget shows that high performance can be readily achieved using low cost processors and 

commercially available instrumentation. Since the system is battery operated, attention is 

given to power consumption. 

Figure 2.3 shows the connection diagram of this complete project where microcontroller 

was used as a processor. The microcontroller is responsible for collecting all of the data 
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                                       Figure 2.3: Microcontroller Connections [9] 

from the sensors, making decisions based on this information, and controlling the motors. 

All of these tasks must be performed during different intervals of time. For example, the 

data from the GPS is streamed to the microcontroller once every second while the 

ultrasonic sensors can be pinged once every 75 ms and the electronic speed control must 

receive an update once each 20 ms. Because of these different process timing requirements, 

the control algorithm was implemented using a multitasking structure comprised of three 

independent loops. All three loops execute in parallel, which allows each component to run 

at its own pace. This scheme ensures data is properly read from the GPS and the ultrasonic 

sensors are always providing the most current information. The first loop updates the data 

registers containing information from the ultrasonic sensors. In this loop if an obstacle is 

detected the program sets a flag to notify the other loops of the obstacle and then turns the 

vehicle to avoid the obstacle. The obstacle flag is cleared once the sensors no longer detect 

the object. The second loop reads information from the GPS that includes latitude, 

longitude, heading, and speed. After the GPS sentences have been parsed, course 

corrections are made if the obstacle flag is clear. To make course corrections, the program 

calculates the angle from the current heading to the destination and then turns the wheels 

proportionally. The wheels are fully turned when the angle to the destination is greater than 

70 degrees. Speed control is also performed in this loop. The current speed read from the 
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GPS is compared to the desired speed before making adjustments to the PWM duty cycle 

for the drive motor. 

 

 

 

 

 

 

 

 

 

 

 

        Figure 2.4: Test vehicle ultrasonic sensor and GPS instrumentation configuration [9] 

 

As shown in Figure 2.4, three ultrasonic range finders were mounted on the front of the 

model car, six inches off of the ground and offset by 45 degrees from each other. Due to 

their close proximity to the ground and the sensor’s conic field of view, the sensors were 

adjusted to read reflections off of flat ground at approximately 30 inches. 

 

2.2.3 An autonomous amphibious vehicle (AAV):  
 

This paper shows the detailed design of an autonomous amphibious vehicle (AAV) [10] 

capable of traversing across aquatic and terrestrial environment across aquatic and 

terrestrial environments is presented. The vehicle features a unique suspension system built 

into the two segment body, whereby a joint allows each segment to pitch and roll 

independently of one another while traveling across uneven terrain. Four driven paddle 

wheels propel the vehicle while on-land and on-water. Modular buoyancy attachments have 

been used in order to allow the AAV to float on water as necessary. A control algorithm 

has also been proposed to allow the AAV to travel from its current location to another 

location specified with latitude and longitude coordinates. 
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                                        Figure 2.5: Autonomous Amphibious Vehicle [10] 

The Computer-Aided Design (CAD) model of the AAV is shown in Figure 1. As shown, 

the AAV consists of a two segment body connected by a unique two degree-of-freedom 

joint. This two degree-of-freedom joint allows the two segments to pitch as well as roll 

with respect to one another while traveling. Four paddle wheels propel the AAV across 

land and over water. Buoyancy attachments increase the buoyancy of the vehicle and are 

modular which means they can be used as needed. Ultrasonic sensors are located in front 

and they ensure the AAV can detect any obstacles along the way. 

The functional requirements of this vehicle are: 

1) The vehicle must be capable of traveling on-land, on-water, and areas characterized by 

the combination of the two such as marshes. 

2) The vehicle must be capable of traveling from its current position to a predefined 

location and return back in an autonomous manner. 

3) The vehicle must be capable of avoiding large obstacles and climbing over smaller ones. 

4) The vehicle must be adaptable/upgradeable to a variety of instruments and sensors that 

will be attached in the future for surveillance and monitoring purposes. 

5) The vehicle should be able to continue traveling even if it is flipped over. 

6) The vehicle should be simple to program and operate. 

7) The vehicle should be designed as not to disturb wildlife (i.e. noise, light reflection). 

8) The vehicle should be easy to manufacture, assemble, and maintain. 
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2.2.3 DARPA Grand Challenge autonomous off-road vehicle: 
 
In July 2002, the Defense Advanced Research Projects Agency (DARPA) announced a 

Grand Challenge for unmanned and autonomous off-road ground vehicle development [11]. 

Vehicles and development teams were to be entirely self funded. The vehicles should be 

able to navigate a course of several hundred miles of off-road terrain in the desert 

southwest region of the United States, following a path defined by a series of waypoints 

unknown to the teams until immediately before the race, and negotiating natural and 

manmade obstacles and terrain features without outside intervention.  

 

 

 

 

 

 

 

 

 

 

 

 

 

                              Figure 2.6: Sensing System Components and Effective Ranges [11] 

 

Once the race began, no contact or communication with the vehicle or its systems was 

allowed. In this project, an autonomous vehicle system was developed for DARPA grand 

challenge. In this vehicle The external environment sensor suite included laser range 

finders, a stereo vision system, a radar system, and ultrasonic range finders. The positioning 

and orientation sensor suite included a precision GPS receiver, a vertical gyroscope, a 

digital compass, and dead reckoning wheel speed sensors. Sensor fusion was accomplished 

on a cell-based map. Issues arising from terrain and the estimation of a ground profile 
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ahead of the vehicle are also discussed. The chosen sensor suite is shown in Figure 2.6.The 

effective range of each sensor is also indicated. 

2.3 Summary: 

After observing above previous work, it can be conclude that most of the system used 

multiple sensors for detecting obstacles which increased cost of project. But in this case we 

used only one sensor and a servo for rotating the sensor in left and right which reduces the 

cost of multiple sensor and complexity of interfacing. In our vehicle system, low cost 

sensor; ultrasonic sensor was used which is also easy to interface and available in market. 

GPS tracker was also used in our project which will give continuous update about the 

position of vehicles and it ensures the security of vehicle which is not used in above 

project. 
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CHAPTER 3 

METHODOLOGY 
 

3.1 Introduction:  
 

The goal of this project is to develop an autonomous vehicle system with GPS tracking. In 

vehicle control unit, Ultrasonic sensor has been used for obstacle detection, Arduino UNO 

as a processor, motor driver circuit using L293D, Servo motor for scanning left and right 

side obstacle. In GPS tracking unit, GPS GSM module containing GPS SIM 908 has been 

used, PIC18F45K20 microcontroller as a processor, LCD for displaying latitude and 

longitude of location.  

3.2 Functional Block Diagram:                                      

                                 

 Ultrasonic Sensor

Sense the obstacle by 
transmitting and receiving 
sonar wave
.

            Servo Motor

Rotate the sensor in left 
and right direction for 
scanning left and right 
sides obstacle.

              Arduino UNO

Process data from sensor for 
driving motor in necessary 
direction.

 Motor Driver(L293D)

Drive two DC gear 
motor.
Supply necessary 
current for driving 12 
volt DC gear motor.

   DC Gear Motor

Drive the vehicle

    DC Gear Motor

Drive the vehicle

 

                                  Figure 3.1: Block diagram of Vehicle control unit 

 

Figure 3.1 shows the overall working process of vehicle control unit where ultrasonic 

sensor detect obstacle by transmitting sonar wave and receiving the reflected wave from 

obstacle which is mounted over the servo motor. This servo motor rotates the sensor in left 

and right for scanning left and right sides obstacle and then sends information to Arduino 
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UNO. Arduino UNO is used as a processor which process data from sensor for driving 

motor. Motor driver circuit using L293D is used for driving 2 dc gear motor and for 

supplying necessary current to the 12 volt DC gear motor. 

 

                                 

                
           GPS

Send geometric 
coordinates to the 
processor

     
Microcontroller
(PIC18F45K20)

Process the 
signal received 
from GPS
Send latitude 
and longitude to 
display and GSM
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                                        Figure 3.2: Block diagram of GPS tracking unit 

 

In this project, GPS tracker was also used for knowing the position of vehicle and for 

security purpose. A GPS tracker has been designed which contains GPS antenna which will 

receive signal from satellite. Figure 3.2 shows block diagram of GPS tracking unit where 

GPS SIM 908 is used as GPS module which will sends the coordinates continuously in 

form of string. After reading these string using microcontroller extract the required data 

from string and then sends it to mobile phone using GSM and to the LCD. This information 
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is called latitude and longitude. 16×2 Liquid Crystal Display (LCD) is also used for 

displaying coordinates. 

3.3 Hardware Description: 
 

3.3.1 Ultrasonic Sensor: 
 

Ultrasonic sensor is the most widely used sensor for obstacle detection because it is cheap 

and simple to operate. 

We used Ultrasonic sensor in our project for obstacle detection since it is available in 

market and easy to interface. It also provides better accuracy for obstacle detection. Active 

ultrasonic sensors generate high-frequency sound waves and evaluate the echo which is 

received back by the sensor, measuring the time interval between sending the signal and 

receiving the echo to determine the distance to an object. We used HC-SR04 [12] ultrasonic 

sensor which has 4 pin containing ground pin, vcc pin, trigger pin and echo pin where 

trigger pin sends sonar wave and echo pin receive the reflected wave. Figure 3.3.1 shows an 

ultrasonic sensor which we used in our project. In figure 3.3.2 shows the working principle 

of an ultrasonic sensor. 

 

 

 

 

 

 

                                      Figure 3.3.1: HC-SR04 Ultrasonic sensor [12] 
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                               Figure 3.3.2: Working principle of Ultrasonic sensor [12] 

 

 

           Figure 3.3.3: Change in voltage at the output of sensor with distance of obstacle 
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Figure 3.3.2 shows the working principle of ultrasonic sensor which sends sonar wave via 

trigger pin and receive this reflecting wave from obstacle via echo pin. The time between 

sending and receiving wave is converted into distance of obstacle. Figure 3.3.3 shows the 

characteristics curve of ultrasonic sensor that was used in this vehicle system. From this 

curve, it can be conclude that the output voltage of sensor increase with the increase in 

distance of obstacle. In [20] sonar is used in vehicle localization and navigation 

respectively. Borenstein [21-25] used a sonar ring around his robot for obstacle detection, 

which allows him to develop an obstacle avoidance algorithm. Harper  [26] states that 

“sonar works by blanketing a target with ultrasonic energy; the resultant echo contains 

information about the geometric structure of the surface, in particular the relative depth 

information.”   

 3.3.2 Arduino UNO: 

The Arduino microcontroller is an easy to use yet powerful single board computer that has 

gained considerable traction in the hobby and professional market. The Arduino is open-

source, which means hardware is reasonably priced and development software is free. 

Arduino UNO [13] is a microcontroller board based on the ATmega328P. It has 14 digital 

input/output pins (of which 6 can be used as PWM outputs), 6 analog inputs, a 16 MHz 

quartz crystal, a USB connection, a power jack, an ICSP header and a reset button. It 

contains everything needed to support the microcontroller; simply connect it to a computer 

with a USB cable or power it with an AC-to-DC adapter or battery to get started. There is a 

USB connector for talking to the host computer and a DC power jack for connecting an 

external 6-20 V power source. "Uno" means one in Italian and was chosen to mark the 

release of Arduino Software (IDE) 1.0. The Uno board and version 1.0 of Arduino 

Software (IDE) were the reference versions of Arduino. The Uno board is the first in a 

series of USB Arduino boards, and the reference model for the Arduino platform; for an 

extensive list of current, past or outdated boards see the Arduino index of boards. The 

Arduino UNO board features an Atmel ATmega328 microcontroller operating at 5 V with 

2 Kb of RAM, 32 Kb of flash memory for storing programs and 1 Kb of EEPROM for 

storing parameters. The clock speed is 16 MHz, which translates to about executing about 

300,000 lines of C source code per second. The Arduino programming language is a 

simplified version of C/C++. 
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                              Table 3.1: Technical specs of Arduino UNO [13] 

 

 

                                               

                                                

 

 

 

 

 

              

                      

 

                                             Figure 3.3.4: Arduino UNO board [13] 
 

Microcontroller ATmega328P 
Operating Voltage 5V 
Input Voltage (recommended) 7-12V 
Input Voltage (limit) 6-20V 
Digital I/O Pins 14 (of which 6 provide PWM output) 
PWM Digital I/O Pins 6 
Analog Input Pins 6 
DC Current per I/O Pin 20 mA 
DC Current for 3.3V Pin 50 mA 
Flash Memory 32 KB (ATmega328P) 

of which 0.5 KB used by boot loader 
SRAM 2 KB (ATmega328P) 
EEPROM 1 KB (ATmega328P) 
Clock Speed 16 MHz 
Length 68.6 mm 
Width 53.4 mm 
Weight 25 g 
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3.3.3 Motor Driver -L293D: 

 

L293D [14] is a typical Motor driver or Motor Driver IC which allows DC motor to drive 

on either direction.  

 

                                              Figure 3.3.5: Pin diagram of L293D [14]  

L293D is a 16-pin IC which can control a set of two DC motors simultaneously in any 

direction. It means that you can control two DC motor with a single L293D IC. 

3.3.3.1 Working of L293D: 

There are 4 input pins for L293D, pin 2, 7 on the left and pin 15, 10 on the right as shown 

on the pin diagram. Left input pins will regulate the rotation of motor connected across left 

side and right input for motor on the right hand side. The motors are rotated on the basis of 

the inputs provided across the input pins as LOGIC 0 or LOGIC 1. 

3.3.3.2 L293D Logic Table: 

For rotating the motor in clockwise direction the input pins has to be provided with Logic 1 

and Logic 0.    
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a. Pin 2 = Logic 1 and Pin 7 = Logic 0 | Clockwise Direction 

b. Pin 2 = Logic 0 and Pin 7 = Logic 1 | Anticlockwise Direction 

c. Pin 2 = Logic 0 and Pin 7 = Logic 0 | Idle [No rotation] [Hi-Impedance state] 

d. Pin 2 = Logic 1 and Pin 7 = Logic 1 | Idle [No rotation] 

3.3.3.3 Voltage Specification 
 

VCC is the voltage that it needs for its own internal operation 5v; L293D will not use this 

voltage for driving the motor. For driving the motors it has a separate provision to provide 

motor supply VSS (V supply).  L293d will use this to drive the motor. It means if you want 

to operate a motor at 9V then you need to provide a Supply of 9V across VSS Motor 

supply. 

The maximum voltage for VSS motor supply is 36V. It can supply a max current of 600mA 

per channel. Since it can drive motors Up to 36v hence you can drive pretty big motors 

with this l293d. 

VCC pin 16 is the voltage for its own internal Operation. The maximum voltage ranges 

from 5v and up to 36v. 

3.3.4 Servo Motor: 

A servomotor [15] is a rotary actuator or linear actuator that allows for precise control of 

angular or linear position, velocity and acceleration. It consists of a suitable motor coupled 

to a sensor for position feedback. It also requires a relatively sophisticated controller, often 

a dedicated module designed specifically for use with servomotors. Servomotors are not a 

specific class of motor although the term servomotor is often used to refer to a motor 

suitable for use in a closed-loop control system. 
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                                                   Figure 3.3.6: Servo motor [15] 

 

Servos are controlled by sending an electrical pulse of variable width, or pulse width 

modulation (PWM), through the control wire. 

 

 

 

 

 

                       

 

   

                          Figure 3.3.7: Variable Pulse Width Control Servo Position [15]                     
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                                              Figure 3.3.8: Servo motor mechanism [15] 

There is a minimum pulse, a maximum pulse and a repetition rate. A servo motor can 

usually only turn 90° in either direction for a total of 180° movement. The motor's neutral 

position is defined as the position where the servo has the same amount of potential rotation 

in the both the clockwise or counter-clockwise direction. The PWM sent to the motor 

determines position of the shaft, and based on the duration of the pulse sent via the control 

wire the rotor will turn to the desired position. 

3.3.5 GPS SIM 908:  

SIM908 [16] module is a complete Quad-Band GSM/GPRS module which combines GPS 

technology for satellite navigation. The design is compact which integrated GPRS and GPS 

in a SMT package. Featuring an industry-standard interface and GPS function, it allows 

variable assets to be tracked seamlessly at any location and anytime with signal coverage. 

3.3.5.1 Features 

General features: 

1. Quad-Band 850/900/18001900MHz  

2. GPRS multi-slot class 10  

3. GPRS mobile station class B  

4. Compliant to GSM phase 2/2+  

  -  Class 4 (2 W @ 850/900 MHz)   

  - Class 1 (1 W @ 1800/1900MHz) 
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5. Control via AT commands (GSM 07.07 ,07.05   and SIMCom enhanced AT 

Commands)  

6. SIM application toolkit  

7. Supply voltage range: 

  -GPRS: 3.2 ~ 4.8 V 

  -GPS: 3.0 ~ 4.5V  

8. Low power consumption 

9. Dimensions: 30*30*3.2mm 

10. Weight: 

  - SIM908:5.2g  

  - SIM908-C:11.1g  

11. Operation temperature:  

  -40 °C to +85 °C 

 

 

 

 

 

 

                                            

                                             Figure 3.3.9: GPS SIM 908 with GSM [16] 

3.3.5.2 Specification for GPS: 

1. Receiver type  

  - 42-channel  

  - GPS L1 C/A code,  

  - High-performance STE engine   



25 
 

2. Sensitivity  

  - Tracking:   -160 dBm  

  - Cold starts :   -143 dBm  

3. Time-To-First-Fix    

  - Cold starts:  30s (typ.)   

  - Hot starts:   1s (typ.)  

4. Accuracy  

  -Horizontal position : <2.5m CEP  

5. Power consumption (GSM engine in idle mode)  

  - Acquisition           77mA  

  - Tracking               76mA 

3.3.5.3 Specifications for SMS via GSM / GPRS:  

1. Point-to-point MO and MT  

2. SMS cell broadcast  

3. Text and PDU mode 

3.3.6 PIC18F45K20 Microcontroller: 

We used PIC18F45K20 [17] microcontroller in our project for GPS tracker.  

 

 

 

 

 

  

 

               

            Figure 3.3.10: Pin diagram of 44 pin TQFP PIC18f45k20 microcontroller [17]              
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It is a 44 pin microcontroller of PIC family of Microchip. We used thin quad flat pack 

(TQFP) of this microcontroller. This family offers the advantages of all PIC18 

 

 

 

                    

 

 

 

 

                                 

 

 

                          Figure 3.3.11: PIC18F45K20 microcontroller demo board [17] 

microcontrollers – namely, high computational performance at an economical price – with 

the addition of high-endurance, Flash program memory. On top of these features, the 

PIC18F2XK20/4XK20 family introduces design enhancements that make these 

microcontrollers a logical choice for many high-performances, power sensitive 

applications. All of the devices in the PIC18F2XK20/4XK20 family incorporate a range of 

features that can significantly reduce power consumption during operation. This family also 

offers ten different oscillator options, allowing users a wide range of choices in developing 

application hardware. Besides its availability as a clock source, the internal oscillator block 

provides a stable reference source that gives the family additional features for robust 

operation [17]. 
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                                   Figure 3.3.12: 44-PIN DEMO BOARD layout [18] 

 

The 44-Pin Demo Board is populated with a PIC18F45K20 MCU (U1), eight LEDs (DS1-

DS8), push button (SW1) and potentiometer (RP1). The board layout is shown in Figure 

3.3.12. The demo board has several test points to access the I/O pins of the MCU and a 

surface mount prototyping area. The MCU can be programmed with the PICkit™ 2 

Microcontroller Programmer from header P1. 
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3.3.6.1 Features: 

      3.3.6.1.1 High Performance RISC CPU: 

1. C Compiler Optimized Architecture: 

- Optional extended instruction set designed to optimize re-entrant code 

2. Up to 1024 bytes Data EEPROM 

3. Up to 64 Kbytes Linear program memory addressing 

4. Up to 3936 bytes Linear data memory addressing 

5. Up to 16 MIPS operation 

6. 16-bit wide instructions, 8-bit wide data path 

7. Priority levels for interrupts 

8. 31-level, software accessible hardware stack 

9. 8 x 8 single-cycle hardware multiplier 

      3.3.6.1.2 Special Microcontroller Features: 

1. Operating Voltage Range: 1.8V to 3.6V 

2. Self-Programmable under Software Control 

3. Programmable 16-Level High/Low-Voltage Detection (HLVD) module 

4. Interrupt on High/Low-Voltage Detection 

5. Programmable Brown-out Reset (BOR) with software enable option 

6. Extended Watchdog Timer (WDT) 

7. Programmable period from 4 ms to 131s 

8. Single-Supply 3V In-Circuit Serial Programming™ (ICSP™) via two pins 

9. In-Circuit Debug (ICD) via Two Pins 

      3.3.6.1.3 Analog Features: 

1. Analog-to-Digital Converter (ADC) module : 

a. 10-bit resolution, 13 External Channels 

b. Auto-acquisition capability 

c. Conversion available during Sleep 
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d. 1.2V Fixed Voltage Reference (FVR) channel 

e. Independent input multiplexing 

2. Analog Comparator module: 

a. Two rail-to-rail analog comparators 

b. Independent input multiplexing 

3. Voltage Reference (CVREF) module 

a. Programmable (% VDD), 16 steps 

b. Two 16-level voltage ranges using VREF pins 

3.3.6.1.4 Peripheral Highlights: 

1. Up to 35 I/O pins plus 1 input-only pin: 

a. High-Current Sink/Source 25 mA/25 mA 

b. Three programmable external interrupts 

c. Four programmable interrupt-on-change 

d. Eight programmable weak pull-ups 

e. Programmable slew rate 

2. Capture/Compare/PWM (CCP) module 

3. Enhanced CCP (ECCP) module: 

a. One, two or four PWM outputs 

b. Selectable polarity 

c. Programmable dead time 

d. Auto-Shutdown and Auto-Restart 

4. Master Synchronous Serial Port (MSSP) module 

a. 3-wire SPI (supports all 4 modes) 

b. I2C™ Master and Slave modes with address mask 
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5. Enhanced Universal Synchronous Asynchronous Receiver Transmitter (EUSART) 

module: 

a. Supports RS-485, RS-232 and LIN 

b. RS-232 operation using internal oscillator 

c. Auto-Wake-up on Break 

d. Auto-Baud Detect 

3.3.7 Liquid Crystal Display (LCD): 

LCD (Liquid Crystal Display) [19] screen is an electronic display module and find a wide 

range of applications. A 16x2 LCD display is very basic module and is very commonly 

used in various devices and circuits. These modules are preferred over seven segments and 

other multi segment LEDs. The reasons being: LCDs are economical; easily 

programmable; have no limitation of displaying special & even custom characters (unlike 

in seven segments), animations and so on. 

A 16x2 LCD [19] means it can display 16 characters per line and there are 2 such lines. In 

this LCD each character is displayed in 5x7 pixel matrix. This LCD has two registers,                                                                                 

 

                                              Figure 3.3.13: 16x2 LCD [19] 
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namely, Command and Data. The command register stores the command instructions given 

to the LCD. A command is an instruction given to LCD to do a predefined task like 

initializing it, clearing its screen, setting the cursor position, controlling display etc.  

 

 

 

 

 

  

                                             Figure 3.3.14: 16x2 LCD pin diagram [19] 

                                       

                                             Table 3.2: Pin Description of 16x2 LCD [19] 

 

 

 

 

 

 

 

 

 

 Pin 
No                                               Function      Name 

1 Ground (0V) Ground 
2 Supply voltage; 5V (4.7V – 5.3V)  Vcc 
3 Contrast adjustment; through a variable resistor  VEE 
4 Selects command register when low; and data register when 

high 
Register 
Select 

5 Low to write to the register; High to read from the register Read/write 
6 Sends data to data pins when a high to low pulse is given Enable 
7 

8-bit data pins 

DB0 
8 DB1 
9 DB2 
10 DB3 
11 DB4 
12 DB5 
13 DB6 
14 DB7 
15 Backlight VCC (5V) Led+ 
16 Backlight Ground (0V) Led- 
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The data register stores the data to be displayed on the LCD. The data is the ASCII value of 

the character to be displayed on the LCD 

3.4 Hardware implementation: 

Since this project has two parts, one is vehicle control unit and other is GPS tracking unit, 

Hardware implementation of this project has been discussed in two sections. 

3.4.1. Vehicle control unit: 

In vehicle control unit, Arduino UNO was used as a processor and  ultrasonic sensor was 

used for obstacle detection mounted upon a servo motor. Ultrasonic sensor HC-SR04 is 

used to sense the obstacle and servo motor MG-996R was used for rotating the sensor in 

left and right. 

 3.4.1.1 Circuit diagram: 

Figure 3.4.1 shows the circuit diagram of vehicle control unit which consists of ultrasonic 

sensor, servo motor, Arduino UNO, vehicle chassis, L293D motor driver and DC gear 

motor. The Trigger pin of ultrasonic sensor was connected with 8 no pin of Arduino UNO 

and Echo pin is connected with 9 no pin of Arduino UNO kit. Signal pin of servo motor 

was connected to 6 no pin of Arduino UNO.  
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                                   Figure 3.4.1: Circuit diagram of vehicle control unit 

 

Arduino’s digital pin D2,D3,D4,D5 are connected with input1,input2,input3,input4 pin that 

means 3, 6, 11, 14 no pin of L293D motor driver. Then 4 output pin of motor driver is 

connected with 2 DC gear motor. For powering DC gear motor, 12v dc power supply is 

provide to VS pin of L293D. 8 volt power is given to Arduino UNO kit by LM7808 voltage 

regulator. 5 volt power is provided to sensor and servo from Arduino 5 volt pin and from 

LM7805 voltage regulator. 

3.4.1.2 Circuit operation: 

In this project Ultrasonic sensor detect the obstacle and servo is used for rotating the sensor 

in left and right for detecting two sides obstacle. First sensor sense the obstacle in front of 

it, if there is no obstacle within 40cm then Arduino UNO drive the motor in forward 

direction. Motor driver circuit using L293D is used for supplying necessary power to the dc 

gear motor. If there is obstacle within 40cm in front of vehicle, then it will sense the 

obstacle in left and right side, then it will take decision based on obstacle and the vehicle 

will move in free path, if left obstacle distance is more than right distance, it will move to 
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left and if right distance is more then left obstacle distance, it will move in right direction. 

Otherwise it will move forward. 

3.4.2 GPS tracker unit: 

In GPS tracking unit, SIM 908 GPS with GSM module is used for tracking location of 

vehicle and GSM module is used for sending geometric coordinates of location to the user 

mobile via SMS. PIC 18F45K20 microcontroller is used as a processor which processes the 

data containing latitude and longitude of location. 

 

3.4.2.1 Circuit diagram: 
 

Figure 3.4.2 shows the circuit diagram of GPS tracking unit where PIC18F45K 

microcontroller is used as a processor, GPS SIM908 with GSM module is used for 

receiving and transmitting geometric coordinates of vehicle location. RX pin of GPS 

module is connected with TX pin; RC6 pin of microcontroller and TX pin of GPS is 

connected with RX pin; RC7 pin of microcontroller. RB4, RB5, RB6 and RB7 pin of 

microcontroller is connected with 4 data pin D4, D5, D6 and D7 respectively. RBO is 

connected with RS pin of display, RB1 is with RW and RB2 is connected with Enable pin 

of display. 16×2 LCD is used for displaying the latitude and longitude. 5 volt power is 

provided to microcontroller, display and GPS GSM module from 12 volt power battery 

using LM7805 voltage regulator. 
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                                       Figure 3.4.2: Circuit diagram of GPS tracking unit 

 

3.4.2.2 Circuit operation: 

Geometric coordinates is received through GPS antenna to SIM 908 and then this data is 

transferred to the microcontroller through TX pin GPS sends the coordinates continuously 

in form of string. After reading these string using microcontroller extract the required data 

from string and then sends it to mobile phone using GSM and to the LCD. Again 

microcontroller sends this data to the GSM module through TX pin of microcontroller and 

also displays this position to a LCD which is connected with PORTB of microcontroller. 

Later GSM module sends these geometric coordinates knows as latitude and longitudes to 

the user mobile phone via GSM antenna. 
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3.5 Software development: 
Software development contains flow chart of vehicle control unit which are discussed 

below: 

Yes

Turn sensor right

Take a reading

Is there is 
something closer 

than 40 cm in 
front ?

Stop

Turn sensor left

Take a reading

Is (right distance-left 
distance)<10 cm?

Yes

Move right

Move forward

No

Is right distance<left 
distance ?

Yes
Move backward

Move left

Move forward

No

Is left distance<right 
distance?

Yes

Move right

Move forward

No

No

Move forward

Start

Checking Front 
Distance

End

                                              Figure 3.5: Flow chart of vehicle control unit                                                 
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Figure 3.5 shows flow chart of vehicle control unit. At first vehicle will check obstacle near 

than 40 cm. If there is no obstacle near 40 cm, it will move forward. But if there is obstacle 

a near 40 cm, it will stop and will turn in left and right for taking reading. Then if 

difference between right distance and left distance is less than 10 cm, vehicle will move 

backward then will move right and then forward. But difference between right distance and 

left distance is greater than 10 cm; sensor will check which distance is larger. If left 

distance is larger than right distance, vehicle will move left and then forward. If right 

distance is greater than left distance, vehicle will move right and then forward. If both 

conditions become false, vehicle will move forward and repeat the condition again from 

first.  

 

3.6 Summary: 
 

In this chapter the total methodology of our project has been shown. Our vehicle includes 

obstacle detection and avoidance technology, GPS tracking. In this chapter I have shown 

the all necessary circuit for both obstacle detection and GPS tracking. 
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CHAPTER 4 

RESULT AND DISCUSSION 

 

4.1 Introduction: 
 

In this chapter, total results of this project are discussed. Since there is no output curve or 

value, several pictures of output of this project are shown in this chapter. Output value; 

latitude and longitudes of GPS tracker and SMS in mobile phone are also shown here.  

 

4.2 Project overview: 

 

                                        Figure 4.1: Overview of vehicle control unit 
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Figure 4.1 shows the overview of vehicle control unit. In this unit Arduino UNO has been 

used as a processor for processing data from sensor and for taking decision for vehicle 

movement. Ultrasonic sensor has been used for sensing obstacle and servo motor is used 

for rotating the sensor in left and right so that sensor can scan obstacle in left and right 

sides. Motor driver circuit with L293D has been used for driving 12 volt DC gear motor. 

For powering the complete unit, a 12 volt rechargeable battery was used. 

 

                                    Figure 4.2: Overview of GPS tracking unit 

 

Figure 4.2 shows the total overview of GPS tracking unit. In this unit, PIC18F45K20 

microcontroller has been used as a processor which processes the data containing latitude 

and longitude of location. GPS SIM908 with GSM module has been used for receiving and 

transmitting geometric coordinates of vehicle location. 16×2 LCD has been used for 

displaying the latitude and longitude. GPS and GSM antenna has been attached with GPS 

module for receiving string of location from satellite and sending coordinates to mobile 

phone via SMS respectively. 
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4.3 Vehicle Movement: 

The movements of vehicle are shown in figure 4.3 to 4.6.   

 

 

 

 

 

 

 

 

                                         Figure 4.3: Forward movement of vehicle 

Figure 4.3 shows the forward movement of vehicle. Since there is no obstacle within 40 

cm, so vehicle is moving forward according to algorithm. 

 

 

 

 

 

 

 

 

                       Figure 4.4: Stop movement when there is obstacle within 40 cm 



41 
 

Figure 4.4 shows, vehicle stop when sensor got obstacle in front of it within 40 cm. Then it 

will check in left and right direction for free space. Sensor started to rotate by servo from 0 

to 180 degree for checking left and right. 

Now vehicle will check free path for movement. Since there is an obstacle in left but there 

is no obstacle in right, so it will chose right side for movement. Figure 4.5 show that 

vehicle turned in right side for being free path. 

 

 

 

 

 

 

 

 

 

 

Figure 4.5: Turning left since left is free. 

According to algorithm vehicle will move in free path where there is no obstacle. In this 

figure, right is free so it chose right path. 

But there is obstacle in front, left and right sides, vehicle will move in backward since there 

is no free path to move. Figure 4.6 shows the backward movement of vehicle when there 

was obstacle in front, left and right. So there is no free path without back and vehicle 

chooses to move in back according to algorithm. 
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             Figure 4.6: Backward movement of vehicle since there is obstacle in both sides 

 

4.4 GPS Tracker output: 
 

For finding the continuous update of vehicle position, GPS tracker was used in this vehicle 

system. In this section several output of GPS tracker are shown in pictures. 

4.4.1 Geometric coordinates in GPS tracker’s display: 

We used GPS tracker in our project for showing vehicle position continually after every 

minute which ensures security of vehicle and complete observation of vehicle. 

 

 

 

 

                          

                           Figure 4.7: Latitude and longitude in GPS tracker’s display 
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Figure 4.7 shows the geometric coordinates of the location of vehicle. We can see the 

position of vehicle in Google map by putting these values after every minute. SIM908 uses 

a format that is described by the initials ddmm.mmmm, while other devices and services 

(such as Google Maps) use the decimal dd.dddddd. so firstly we need to convert this value 

in dd.ddddd format. 

The relationship between these two formats is expressed by the following formula: 

dd.dddddd = dd + mm.mmmm / 60 

Here latitude shown in our GPS tracker is 2229.539156N. 

So dd.dddddd= 22+(29.539156)/60=22.49231926 

And longitude shown in GPS tracker is 9143.317939E 

So dd.dddddd=91+(43.317939)/60=91.72196565 

So our decimal format of our vehicle position is: 

Latitude: 22.49231926 

Longitude: 91.72196565 

 

                                Figure 4.8: Location of our vehicle in Google map 
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After putting the value of latitude and longitude, we got the position shown in figure 4.8 

and 4.9. 

 

             Figure 4.9: Location of our vehicle from geometric coordinates in Google map 

 

4.4.2 Geometric coordinates in mobile phone via SMS: 
 

In our project, we designed a GPS tracker which is capable of sending the latitude and 

longitude of location in mobile phone via SMS after every minute. 

 

                                            Figure 4.10: Sending SMS in mobile 1 



45 
 

 

                                          

 

 

 

 

                                        Figure 4.11: Sending SMS in mobile 2 

Figure 4.10 shows the display of GPS tracker which shows the assuredness of sending 

geometric coordinates in mobile phone 1 and figure 4.11 assure the sending of geometric 

coordinates in mobile phone 2. 

 

 

 

 

 

 

 

 

 

                                 

                                   Figure 4.12: Latitude and longitude in mobile 1 
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Figure 4.12 and 4.13 shows the latitude and longitude received in mobile phone 1 and 2 

respectively. Since GPS tracker designed for this vehicle system take some time for 

initialization, in first SMS latitude and longitude was 0.0N and 0.0E. 

 

 

                                      

 

 

 

 

 

 

 

                                  Figure 4.13: Latitude and longitude in mobile 2 

 

4.5 Summary: 

From the above discussion it can be seen that an autonomous vehicle system has been 

developed with GPS tracking. In this chapter, all the outputs of GPS tracker are shown in 

pictures which send the latitude and longitude of our vehicle’s location in every minute. 
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CHAPTER 5 

CONCLUSION 

 

5.1 Conclusion:  
 

Design and development of an autonomous vehicle is a difficult task due to some limitation 

including availability of sensor, high cost, complex algorithm etc. Also a lots of problem 

was faced during development and design of this vehicle system including problem of 

power for total system, taking time for initializing GPS tracker and sensor interfacing etc. 

In spite of these limitations, an autonomous vehicle system has been developed which 

includes GPS tracking which is cheaper than other system developed before. This vehicle 

system has a capability of sensing obstacle in front and in left and right sides and taking 

decision for moving in free path. This vehicle system can be used in disaster for sending 

necessary medicine and relief where human travelling is dangerous. It also can be used in 

military at the time work for finding the position of enemy. 

 

5.2 Future work: 

 

However making an autonomous vehicle with all necessary features is not possible due to 

some limitation including cost, availability of equipment and complexity of interfacing etc. 

Due to these limitations, we could not add all necessary features for making a vehicle fully 

autonomous. So our vehicle system has some future work: 

1. Improving the obstacle detection accuracy of the system. 

2. Various types of sensors and system can be introduced with this system such as 

Accelerometer, Pattern recognition system etc which will allow the system to act 

like a more autonomous vehicle. 

3. Image processing can be included for measuring the obstacle size and types. 
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4. Real time GPS tracking can be added for showing directly vehicle movement in 

Google map. 

5. Wireless video communication can be added for maintaining communication with 

server and vehicle. 
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APPENDIX 1 

 

4.3.8.1.3: 

#include <Servo.h> 

#define LeftMotorForward 2 

#define LeftMotorBackward 3 

#define RightMotorForward 5 

#define RightMotorBackward 4 

#define USTrigger 8 

#define USEcho 9 

#define MaxDistance 100 

#define LED 13 

Servo servo; 

unsigned int duration; 

unsigned int distance; 

unsigned int FrontDistance; 

unsigned int LeftDistance; 

unsigned int RightDistance; 

unsigned int Time; 

unsigned int CollisionCounter; 

void setup()                                             

{ 
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  Serial.begin(9600);                               

  pinMode(LeftMotorForward, OUTPUT); 

  pinMode(LeftMotorBackward, OUTPUT); 

  pinMode(RightMotorForward, OUTPUT); 

  pinMode(RightMotorBackward, OUTPUT); 

  pinMode(LED, OUTPUT); 

  pinMode(USTrigger, OUTPUT); 

  pinMode(USEcho, INPUT);          

  servo.attach(6);                                    

} 

void loop()                               

{ 

  servo.write(90);                                 

   digitalWrite(USTrigger, LOW);   

  delayMicroseconds(2);  

  digitalWrite(USTrigger, HIGH); 

  delayMicroseconds(10);  digitalWrite(USTrigger, LOW); 

  duration = pulseIn(USEcho, HIGH); 

  distance = (duration/2) / 29.1; 

  FrontDistance = distance;                        

  Serial.println("Front distance = "); 
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  Serial.print(distance); 

  if(FrontDistance > 40 || FrontDistance == 0)          

 { 

   moveForward();                                     

  }  

  else                           

  { 

    CollisionCounter = CollisionCounter + 1; 

moveStop();                    

navigate(); 

  } 

} 

void moveForward()                                     

{ 

  Serial.println(""); 

  Serial.println("Moving forward"); 

  digitalWrite(LeftMotorBackward, LOW); 

  digitalWrite(LeftMotorForward, HIGH); 

  digitalWrite(RightMotorBackward, LOW); 

  digitalWrite(RightMotorForward, HIGH); 

} 
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void moveBackward()                                   

{ 

  Serial.println(""); 

  Serial.println("Moving backward"); 

  digitalWrite(LeftMotorForward, LOW); 

  digitalWrite(LeftMotorBackward, HIGH); 

  digitalWrite(RightMotorForward, LOW); 

  digitalWrite(RightMotorBackward, HIGH); 

} 

void moveLeft()                                     

{ 

  Serial.println(""); 

  Serial.println("Moving left"); 

  digitalWrite(LeftMotorForward, LOW); 

  digitalWrite(LeftMotorBackward, HIGH); 

  digitalWrite(RightMotorBackward, LOW); 

  digitalWrite(RightMotorForward, HIGH); 

  } 

void moveRight()                                     

{ 

  Serial.println(""); 
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  Serial.println("Moving right"); 

  digitalWrite(LeftMotorBackward, LOW); 

  digitalWrite(LeftMotorForward, HIGH); 

  digitalWrite(RightMotorForward, LOW); 

  digitalWrite(RightMotorBackward, HIGH); 

} 

void moveStop()                                     

{ 

  Serial.println(""); 

  Serial.println("Stopping"); 

  digitalWrite(LeftMotorBackward, LOW); 

  digitalWrite(LeftMotorForward, LOW); 

  digitalWrite(RightMotorForward, LOW); 

  digitalWrite(RightMotorBackward, LOW); 

} 

void navigate() 

{ 

    Serial.println("There's an obstacle!"); 

    servo.write(180);                                 

    delay(1000);                                        

    LeftDistance = distance;              
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    Serial.println("Left distance = "); 

    Serial.print(distance); 

    servo.write(0);                                    

    delay(1000);                                        

    RightDistance = distance;                        

    Serial.println("Right distance = "); 

    Serial.print(distance); 

    if(abs(RightDistance - LeftDistance) < 10) 

     { 

      moveBackward();                                  

      delay(800);                                      

      moveRight();                                      

      delay(1000);                                       

     } 

    else if(RightDistance < LeftDistance)                      

  { 

     moveLeft();                                       

     delay(500);                                         

   } 

    else if(LeftDistance < RightDistance)                 

  { 
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     moveRight();                                      

     delay(500);                                         

  } 

  } 
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APPENDIX 2 

 

4.3.8.2.2: 

#include <18F45k20.h> 

#include <stdlib.h> 

#define OSC_8MHZ  

#include <GSM_driver.C> 

sbit LCD_RS at RB0_bit; 

sbit LCD_RW at RB1_bit; 

sbit LCD_EN at RB2_bit;  

sbit LCD_D4 at RB4_bit;  

sbit LCD_D5 at RB5_bit;  

sbit LCD_D6 at RB6_bit;  

sbit LCD_D7 at RB7_bit;  

sbit LCD_RS_Direction at TRISB0_bit;  

sbit LCD_RW_Direction at TRISB1_bit;  

sbit LCD_EN_Direction at TRISB2_bit;  

sbit LCD_D4_Direction at TRISB4_bit; 

 sbit LCD_D5_Direction at TRISB5_bit; 

 sbit LCD_D6_Direction at TRISB6_bit; 

 sbit LCD_D7_Direction at TRISB7_bit;  

char txt1[] = "GPS initializing";  

char txt2[] = "SMS Sent 1"; 

char txt3[] = "SMS Sent 2"; 

void mcu_setup() 

{ 

    

   SET_TRIS_B(0x00); 

   SET_TRIS_C(0x80); 

} 

void SerialInt();          
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int1 CHECK_COM();        \ 

int1 SET_CNMI(); 

int1 READ_SMS(char *SMS_indx);          

int1 STRING_SEARCH(int);    

int GET_SMS_COMMAND();       

void CMD_LOAD(int);          

oid SEND_SMS();       

void SEND_SMS_S(char * 01826111442); 

void SEND_SMS_D(char *01821534042); 

void system_reset(); 

void lcd_ini() 

{ 

lcdcmd(0x0C); // Display On and Cursor Off 

lcdcmd(0x01); // Clear display screen 

lcdcmd(0x06); // Increment cursor 

lcdcmd(0x80); // Set cursor position to 1st line, 1st column 

} 

void lcdcmd(unsigned char cmdout) 

{ 

lcdport=cmdout; //Send command to lcdport=PORTB 

rs=0; 

rw=0; 

en=1; 

Delay_ms(10); 

en=0; 

} 
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void lcddata(unsigned char dataout) 

{ 

lcdport=dataout; //Send data to lcdport=PORTB 

rs=1; 

rw=0; 

en=1; 

Delay_ms(10); 

en=0; 

} 

int1 init_GSM(); 

int1 init_GPS(); 

int1 CHK_REG(); 

int1 init_GPRS(); 

int8 IP_STATE(); 

int1 CONNECT_IP(); 

int READ_GPS(); 

int1 send_http_str(); 

int1 GPRS_close(); 

int1 wait_cr(); 

void delay_loop(); 

 void led_blk(); 

void CLEAR_BUFFER();       

void PRINT_BUFFER();       

 



61 
 

ROM char *ATC[] = {  "ATE0&W\r\0", "AT+IPR=9600\r\0", 

"AT+CMGF=1\r\0","AT+CGSN\r\0", "AT+CPMS=\"SM\",\"SM\",\"SM\"\r\0", 

"AT+CMGDA=\"DEL ALL\"\r\0", "AT+CMGR=\0", "\r\0". "AT+CREG?\r\0",  

"AT+CNMI=2,1,0,0,0\r\0"}; 

ROM char *GPSATC[] = {"AT+CGPSPWR=1\r\0", "AT+CGPSSTATUS?\r\0", 

"AT+CGPSINF=0\r\0", "AT+CGPSRST=0\r\0", "AT+CGPSRST=1\r\0", 

"AT+CGPSINF=64\r\0", "\r\0"}; 

char device_stat[4]= "123";   

char Receive_String[SIZE_BUFFER];                         

int  counter_read = 0x00,pos=0, plus=0;                               

char IPSTATE_str[15]; 

char parse_str[15]; 

int16 GPS_error=0,GPS_flag; 

char mode[3] ; 

char latit[13];       

char lat_ind[2];     

char longit[13];      

char lon_ind[2];     

char altit[10]; 

char time[20]; 

char GPS_Status[2]; 

char GPS_Mode[2]; 
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char TTFF[5]; 

char num[4];    

char speed[10]; 

char cours[5]; 

char GPS_err_time[3]; 

char chk_str[]="+CMTI"; 

char SMS_NOTI[20]; 

char SMS_indx[4]; 

char SMS_STATE[12]; 

char SMS_IN_PH[16]; 

char SMS_IN_TM[22]; 

char SMS_BODY[30]; 

int1 CHECK_COM() 

{ 

   counter_read=0;                      

   printf("AT\r");                      

   DELAY(5);                     

   delay_loop(); 

   counter_read=0;                      

   return(STRING_SEARCH(OK));             

} 
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int1 init_GSM() 

{ 

   CLEAR_BUFFER(); 

   counter_read=0;          

   printf(ATC[0]);          

   delay_loop(); 

   counter_read=0; 

   if(!(STRING_SEARCH(OK))) 

   return(0); 

  CLEAR_BUFFER(); 

   counter_read=0; 

   printf(ATC[1]);                

   delay_loop(); 

  if(!(STRING_SEARCH(OK))) 

   return(0); 

   CLEAR_BUFFER(); 

   counter_read=0; 

   printf(ATC[2]);          

   delay_loop(); 

   counter_read=0; 

   if(!(STRING_SEARCH(OK))) 
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   return(0); 

 CLEAR_BUFFER(); 

   counter_read=0; 

   printf(ATC[4]);          

   delay_loop(); 

   counter_read=0; 

   if(!(STRING_SEARCH(OK))) 

   return(0); 

CLEAR_BUFFER(); 

   counter_read=0; 

   printf(ATC[9]);          

   delay_loop(); 

   counter_read=0; 

   if(!(STRING_SEARCH(OK))) 

   return(0); 

   CLEAR_BUFFER(); 

   counter_read=0; 

   printf(ATC[5]);          

   delay_loop(); 

   counter_read=0; 

   if(!(STRING_SEARCH(OK))) 
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   return(0) 

} 

int1 init_GPS() 

{ 

   CLEAR_BUFFER(); 

   counter_read=0;          

   printf(GPSATC[0]);          

   delay_loop(); 

   counter_read=0; 

   if(!(STRING_SEARCH(OK))) 

   return(0); 

     CLEAR_BUFFER(); 

   counter_read=0;          

   printf(GPSATC[3]);          

   delay_loop(); 

   counter_read=0; 

   if(!(STRING_SEARCH(OK))) 

  return(0); 

      } 

int1 wait_cr() { 

 int32 l=0; 
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  while (l <= 655000 ) 

   { if (counter_read!=0) 

      {  break; 

         return(1); 

      } 

      l++; 

      delay_cycles( 20 );                 

   } 

   return(0); 

} 

int READ_GPS() 

{       

   char temp[100]; 

   char term[3];  

   counter_read=0; 

   printf("AT+CGPSINF=4\r"); 

   delay_loop(); 

   delay_loop(); 

      strcpy(temp,Receive_String); 

      strcpy(term,",");  

      strtok(temp, term);  
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        strcpy(latit,strtok(0, term)); 

      strcpy(lat_ind,strtok(0, term)); 

      strcpy(longit,strtok(0, term)); 

      strcpy(lon_ind,strtok(0, term)); 

      strcpy(time,strtok(0, term)); 

      strcpy(GPS_Status,strtok(0, term)); 

      strcpy(GPS_Mode,strtok(0, term)); 

            if(GPS_Status[0]=='A')       

      {  GPS_flag=1; 

         GPS_error=0; 

         strcpy(device_stat,"000"); 

      }         

   else if(GPS_Status[0]=='V') 

      {   

         delay_ms(2000); 

         strcpy(latit,"0.0"); 

         strcpy(longit,"0.0"); 

         strcpy(device_stat,"501");   

         read_current_time(); 

         GPS_err_time[0]=c_time[0];  

         GPS_err_time[1]=c_time[1];  
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GPS_err_time[2]=c_time[2];  

         if (GPS_error== 20) 

         {   

            CLEAR_BUFFER(); 

            counter_read=0;          

            printf(GPSATC[4]);          

            delay_loop(); 

            counter_read=0; 

         } 

        else if (GPS_error ==50) 

         {  CLEAR_BUFFER(); 

            counter_read=0;          

            printf(GPSATC[3]);       

            delay_loop(); 

            counter_read=0; 

         } 

         else if (GPS_error >=80) 

            system_reset();  

   GPS_error++; 

   GPS_flag=0; 

     } 
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void SEND_SMS_S(char *01826111442) 

{ 

    counter_read=0; 

     printf("AT+CMGS=\"%s\"\r",01826111442); 

   delay_ms(1000);  

   printf("Lat:%s,%s\n\r",latit,lat_ind );          

   printf("Lon:%s,%s\n\r",longit,lon_ind ); 

   putchar(0x1A);                            

   } 

void SEND_SMS_D(char *01821534042) 

{ 

  counter_read=0; 

     printf("AT+CMGS=\"%s\"\r",01821534042); 

   delay_ms(1000);                            

   printf("Lat:%s,%s\n\r",latit,lat_ind );          

   printf("Lon:%s,%s\n\r",longit,lon_ind ); 

   putchar(0x1A);                            

   } 

 

 

 


