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ABSTRACT

This project proposes and executes a cost and user friendly location based tracking system
utilizing GPS and GPRS. The project system enables a client to watch over current and previous
locations of the target object or device on Google Map through android application. The real
time location of the device is pursued using Global Positioning System, the recorded information
about the location is sent to a remote server using GPRS technology through POST method of
HTTP protocol. That location information is saved in database for real time tracking and to
preview past location records. Utilizing Java, xml, PHP, MySQL with implanted Google Map
API an android app is created to set an user friendly environment for location viewing parsed
from mentioned database. This project is exceptionally valuable for vehicle tracking, vehicle
robbery situations, watching over young drivers by guardians (speeding and leaving particular
region) and other scenarios human tracking.
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CHAPTER 1

Introduction

1.1 Introduction

A GPS positioning or tracking unit is such a mechanized gadget or device that used
Global Positioning System to decide the exact area of a vehicle, individual or other
resources with what it is planted to store the location data of that resource at a
controlled time delay. This may be recorded within the gadget or transferred to a
database using internet or cellular network or radio frequencies. [1] This permits any
back-end tool to access that stored or received data from gadget and show

visualization over map.

1.2 Motivation

Tracking devices are vastly used now-a-days for locating purposes. Rapid
advancements in technologies has allowed regular normal persons to use this system.
Knowing the whereabouts of anyone or thing has been a keen information in human
life in lots of scenarios. As there are easy scopes of using this technology this system
is very useful. Suppose, you own a car. You’d obviously try to cover its safety from
theft or other hazardous occurrences. You can place the device under the dash or
embed inside the car. So, if the car is ever stolen, you will be able track its position on
the go, find its speed, travelling direction. This will be enough for police to catch the
culprit. This applies for other moving vehicles also. Let’s consider another scenario. If
you have a small baby, and you are always busy for which you never have enough
time to always be around him/her. In case that baby ever gets lost or abducted and in
its bag the device was hidden, you can watch over where is the baby. Remember is
this situation every single second counts. Else, let’s think you have a teenage son or
daughter. He/she is learning or have just started self drive. You would want to see if
they are over speeding as it can turn to fatal accidents, or if they are wandering off
from a certain area etc. If you have a transport company, with this system you can
keep track of every assets or a delivery service, you can track down delivery progress

and updates.
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1.3 Objectives

This concept of a tracking gadget system is not new and there are loads of web and
mobile software or apps which implements GPS usage. About all high-end cars have
GPS system on board, all smartphones have installed GPS based map services. But
this project is different from those. Because here the project is not focused on “what’s
the position of us?” but actually on “what is the position of him/her/it?” . Here the
goal is locate a remote portable device attached to the asset. First objective is to
collect coordinate data of location and check its validity at a regular interval. This is
done with the help of microcontroller and GPS receiver. Second is to transmit that
data to a secured remote server to store in a database. This goal is achieved by
embedding a GPRS supported peripheral. And the final objective is to parse that
continuously updatingdatasetand visualize over map on receiver of client. This is done

on an android app.

1.4 Expected Outcome

As per objectives stated on previous sub chapter, the outcomes are also expected to be
in stepwise. Actually three phases of outcome is expected here. The first one is the
transmitter, the second one is a middleware which in this case is a data storage of a
remote server and the third one is the client receiver. The transmitter will be of
Arduino, GPS and GPRS related.[2] The working function will be to sense and send
data. The middleware is a PHP and MySQL based database which receives formatted
data, stores it according to the table presets and then whenever requested from
authenticated user it will send data according to request. The client receiver android
app will request data from database, visualize response.

Combining these three factors, the whole system will be functional.
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1.5 Report Layout

Chapter 1: Introduction
Inside this chapter the system is introduced briefly. Questions regarding explanation
of this system, reasons of implementing the system, what are the goals to be achieved

and with which outcome goals are met are answered here.

Chapter 2: Background

We discussed background studies and related works needed here. Related
technological introductions are also given. We showed the challenges and the
problems related to this project.

Chapter 3: Requirement Specification

This chapter includes all specification of required hardware and software tools.

Brief description about those components are also given.
Chapter 4: Design Specification

The aspects about design related works are given here. This includes the planning

phase of design of the project. Back-end and front-end designs are specified here.
Chapter 5: Implementation and Testing

In this chapter we discussed about the interaction design and UX,

implementation specified requirements and test analysis of the project.
Chapter 6: Conclusion and Future Scope

We summarized the project, discussed about scopes of further development and

upgradable options.
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CHAPTER 2

Background

2.1 Introduction

Global Positioning System, vastly known as GPS is the one complete Global
Navigation System. This system utilizes 24 — 32 numbers of satellites which orbits
around the globe 24/7. They send precise microwave signal. From at least three
locked satellites, receiver can get latitude, longitude and kinetic measurements. And if
there is another one, meaning four locked satellite then the value can be three
dimensional. So, along with latitude and longitude, altitude can also be measured.
This was actually developed by US Department of Defense and primarily was used

for military use only. But later it became available for free in civilian usage.

2.2 Related Works and Technologies
2.2.1 GPS

GPS is a positioning system depending on the constellation of satellites launched in
space developed by US. With this latitude, longitude, altitude and speed of receiver
object can be detected.[3][4]

2.2.2 GSM

Global Systems for Mobile, this is a service for mobile phones. With a sim card using
this technology a device is registered to certain operator network. Our phones work in
this method. There are specialized modems which accepts sim cards to register into
GSM network for embedded devices just like phones. With registration into this
network GPRS is also accessible through which low bandwidth data connection can

be created.
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2.3 Comparative Studies

As mentioned before GPS technology is neither a new nor a non-frequently used tool.
GSM s also used in the sector of sending sensor or reaction data/info over GSM or
GPRS technology. To combine this we had to undergo basic working principle,
functional detailed data about power consumption, delay analysis, connectivity status,
overall signal strength quality of operators. Analyzing these a frame of plan was set
and scoping of problems is set.

2.4 Scope of Problems

Embedding various components and setting up a system is never an easy task. There
are some problems to be risen. First of all with the GPS module. To catch and get a
lock on at least three satellite is the main key for getting a position update. The delay
and accuracy depend on this process. Then comes GSM module. The device is for
portable moving purpose. On movement the signal strength can dramatically get low.

Also with low power, signal strength and finding operator will be hard.

2.5 Challenges

Implementing the system includes challenges regarding critical situations, new issues
with algorithm implementation and how they are solved. The modules using GSM and
GPS are continuously searching for their designated type of signal. With this power
consumption can be high. As it is portable so, portable battery power won’t be that
much of effect unless backed up. If the power consumption is set to low then signal
strength can be lower causing failure connecting to network. Like mentioned before,
the updated location will be sent to server at a regular interval. When the device is
located one place still, if that data is sent to base like normal time, this will drain

battery and waste storage just for nothing.
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CHAPTER 3

Requirement Specification

3.1 Business Process Modeling

Managing the project is not an easy task, so we divided the whole work process in
various sub processes. Connections, analyzation of these processes are easily
manageable.

‘ GPS5 RECEIVER

REMOTE DATABASE
- —— L}

I ARDUINO g E
o MICRO-

CONTROLL

G5M MODULE
ER
CLIENT APP
POWER SOURCE/
BATTERY
I SOLAR CELL

Figure 3.1: Business Process Modelling of Project

Building up this model did ease up the whole process and helped getting a clearer idea
of processes combined.
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3.2 Requirement Collection and Analysis
3.2.1 Hardware Requirements

Here the list of all required hardware components is given below.

Table 3.1: Hardware component list required for project

NO. Component name Dimension

01. Arduino Uno R3 68.6*53.4mm

02. Ublox Neo 6m GPS Module 23*30mm

03. SimCom SIM900A GSM 24*24*3 mm
Module

04. TP4056 Micro USB 5v 1A 27*17mm
Charging Module

05. Li-ion Battery 2500 mAh 2.25*1.5 inches

06. 6v 1w Mini Solar Cell 110*60*2.5mm

Apart from these we will also need wires, containing box, welder etc. This list of
components will serve the sole purpose of building up the whole project hardware
system. Setting up this, then we can build and upload the software system that we
need for the project. Details of each is given on next sections.
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3.2.1.1 Arduino Uno R3

The Arduino Uno is an open-source microcontroller board based on the Microchip
ATmega328P microcontroller and developed by Arduino.cc. The board is equipped
with sets of digital and analog input/output pins that may be interfaced to various
expansion boards and other circuits .A simple easy to use microcontroller. This is the
most used board among all the Arduino boards. The ATmega328p is used here as the
processor and its operating voltage is 5v. The recommended input voltage used here
between 7-12V. The input voltage limit is between 6-20V.

Figure 3.2: Arduino Uno R3[5]

14 digital 1/0 pins are used here of which there are 6 provide PWM output. There are
6 analog input pins and DC current per 1/O pins are recommended 20 mA. For the DC
current of 3.3V pins are 50mA. There are Flash memory, SRAM and EEPROM inside
it. The Flash memory has a storage of 32 KB, SRAM has a storage of 2 KB and the
EEPROM has a storage of 1 KB. It has length of 68.6 mm and a width of 53.4 mm
and the weight is 25 g.
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3.2.1.2 Ublox Neo 6m GPS Module

The NEO-6M GPS module is used to get GPS data with the help of Arduino UNO.
The global positioning system is used to determine the position, time and speed. We
get raw data from the module. The NMEA encoded data is collected from the module
and it shows the speed, latitude, longitude of the object that we are considering.

Figure 3.3: Ublox neo 6m GPS module[6]

We use four pins here. First of all the VCC that can be operated by 3.3V but the
recommendation is to use 5V.Then the RX is connected to pin no 3 and then TX is
connected to pin no 4. The GND pin is connected with the GND. There are an internal
battery in the module and also sometimes a backup battery is used to operate the
module more efficiently. When we get raw data from the module we use Software
Serial to establish the connection. The Neo-6M module has a baud rate of 9600 bps.
The NMEA encoded data always starts with the $ sign and we separate it using the
comma sign. $GPGGA is a basic message from the encoded data that provides 3D
position and the data accuracy.

©Daffodil International University



3.2.1.3 SimCom SIM900A GSM Module

The SIM900A GSM module is very effective for wireless communications and it use
a dual band GSM/GPRS where it performs 900/1800 MHz and it can transmit SMS or

voice data. It’s efficient because it can operate in a low power mode which saves
energy.

!::@ SIM288A

52- 1040120961

SN HPO?150324799l1

UMW AU
6762021230902

1HE] 866762021230202
TRV

SEEEEEEEEEERETe s

nnnnnnnnnnnnnnnnnn

9 =
B ooz 1218] N
1% 0N INIU VOORLIS 16Wis0w 1o

Figure 3.4: SIM 900A module[7]

When it runs on class 4 then it use 2W @900 MHz and when class 1 is used then it
use 1IW @1800MHz .The voltage range vary from 3.1-4.8V. When it is in sleep mode

it uses 1.5mA. It can operate in -40°C and the highest is +85 °C. Also an analog audio
interface is used here. One antenna is used here for the connectivity.

10
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3.2.1.4 TP4056 Micro USB 5v 1A Charging Module

The TP4056 micro USB has a female micro USB port that can be connected with a
device that has a male micro USB port. The input voltage used here is 5V.The type of
the battery is Lithium. It uses a Micro USB for connecting the breakout board to any
computer or USB wall adapter. It works with linear charging method.The default
resistor soldered in on the board is 1.2K Ohm.

Figure 3.5: TP4506 micro USB charging module[8]

It has maximum charging current capacity if 1000 mA and its charge cut-off voltage
is 4.2V +/-1. Here the battery over-current as protection current is 3A. All the input
interface used here is micro USB. And its size is 27*17mm. This module will be used
to power and simultaneously charge the battery or alone.

11
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3.2.1.5 Li-ion Battery 3500 mAh

We used Walton smartphone battery here because it’s smaller in size and also very
cheap. It’s a lithium-ion battery that’s why it has a longer battery life. For charging it
uses 5V charger and its normal operating voltage is 3.7V. The charger here also can
be used 2A for a fast charging experience.

Figure 3.6: 2500 mAh Li-ion battery

The dimension of the battery is 2.25*1.5 inches.Its capacity is 3500 mAh. The battery
is also very suitable for the smartphones because it has a long charging and
discharging limits. The battery on the other hand is efficient because it automatically
stops charging when it is fully charged.

12
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3.2.1.6 6v 1w Mini Solar Cell

We used 6V 1W mini solar cell here to power up the battery. The solar panel can
charge up the battery in a lower sunlight. This has a higher conversion rate and also
high efficiency output. The working voltage is 6sV here and the output is 1W. The
working current range is 0-200 mA.

Figure 3.7: Mini solar cell

The dimension of the product is 110¥60*2.5mm. It’s also used in home lighting and
for DIY solar power toys. In our system when the battery is low the solar can charge
up the battery in daylight.

13
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3.2.2 Software Requirements
3.2.2.1 Arduino IDE

It is an open source tool to compile codes into Arduino boards and debug if needed. It
IS very easy to learn and easy to use software. It supports numerous types of board
including Uno R3. This also can be installed in all versions of Windows, Mac and
Linux based computers able to run on java based platforms. The environment supports
both C and C++ codes.

& pinmode LED | Arduine 125
File Edit Sketch Toels Help

Verify/Compile Ctrl+R
Upload CtrisU
pinmo| Upload Using Programmer Ctrl«Shift+U

Export compiled Binary  CrlAlt+S

o]

Show Sketch Folder Ctri+K

A
Manage Libraries..

Include Library

Declaring Arduino| Add ZIP Library..

Arduine libraries
Bridge
EEPROM
Esplora
Ethernet
Firmata
GSM
HID
Keyboard
LiquidCrystal
Mouse
3 Robot Control
Robot IR Remote.
Rebot Motor
o
sl .
Servo
Error while buning beciloader. SoftwareSerial

SpacebrewYun

L2

A

Figure 3.8: Arduino IDE interface

The Arduino IDE supplies a software library from the Wiring project, which provides
many common input and output procedures. User-written code only requires two
basic functions, for starting the sketch and the main program loop. That code is
uploaded via various means to the Arduino board’s memory. Uploading the code, the
serial monitor of the ide can also be used to transmit and receive data to and from the
target board through selected port.

14
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3.2.2.2 Android Studio IDE

Android studio is the official IDE of Google Android Inc. This is the tool for creating
the android app. It is very useful in building, look for errors, debugging android apps.
The UX setups and back-end supports can be done in this environment. Kotlin and
Java can be used as source language. We can export or import the project files here.
We can also build apks for supported android version with debug or release
credentials.
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File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help
1 app B src B main ) B java | B9 ¢ com app v || [LPixel 2API 28 shaibal v | P -1 o mE SR L® Q
TE Android ¥ @ = B — (@ MapActivityjava i@ activity_history.xml € MainActivity.java i@ activity_mapxml & activity_main.xml -
z pp i o new - ntext) ; g
= manifests backgroundiiorker. execute() ; S
J h:

codingwithmitch.com.googlemapsgo

g ot mDir.setOnClickListensr((view) — [
= € DataParser
z . String url urrentLoc.getPosition(),deviceloc.getPosition(), mode "driving");
= FetchURL new FetchURL( mContext MapActivity.this).execute(url,"driving");
= Google-Maps-Google-Places-715¢
)
&
i
g
E
3
£
L=}

¥
o @ private String getlrl(Latlng origin, Latlng dest, String mode) [
5 String rigin.latitude+", "+origin.longitude;
E String "+dest.latitude+", "+dest. longitude;
= st
- st +str_Dest+"&"+str_Mode;

String out ="json";

] String url= "https://maps.googleapis.com/maps/apl/directions/"+OUt+"?"+para+” fkey="+"Al2aSyDN]-ksKICW6DELSKEL3zh1 I8SL60BK Vir" ;
:
& return url;
=
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res ated
¥ Gradle Scripts

[OFEETE

@ IDE and Plugin Updates

2 build.gradle (P
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; 21 gradle-wrappe MapActivity getlir Google USB Driver, Android SDK Platform-Tools
= g logeat =TODO B Terminal |\ Build @ Event Log
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: %38 PM
S Type here to search i : R L

Figure 3.9: Android studio working IDE

3.2.2.3 Google Maps API

To use map view in our android app, we need to have some kind of framework to
define the map, markers, routes etc. For that we used Google Maps API provided free
of cost for limited requests to developers. We generated a unique key for API and
added to the manifest file of the project. Linking with that, the map fragment works
fine showing the details in map and markers set.

15
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3.3 Use Case Modeling

A use case model generally describes how different users interact with the system for
different purposes. It shows the goals of particular users, mutual interactions between
system and clients, and needed response of the process to achieve those specified
goals. The use case model of our system is given below.

Real-Time GPS Tracker

Receive & Calculate
GPS Data

Transmit Data To
Device Server
Carrier

Update user
Authentication

Authenticate DB manager
by Device ID

Live Track
Device

User/Client

See Previous
Day locations

Figure 3.10: Use case model for the system

16
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3.4 Logical Data Model

This model shows in which manner the data is structured in the system. This includes
all the data entities in the set and their relationships with user and each other.
Abstraction and inheritances are also shown. The data needed for our project system

is given in a model below.

LocData

Deviceld,
Date,
Time,
Latitude,
Longitude,
Speed.

UserData

Deviceld
AuthCode

T

User

Figure 3.11: Logical data model of the system.

Location related attributes consist LocData entity. All these are private to unique field
deviceld. This is accessed by User. Deviceld and authCode includes unique

combination of verification of user.

©Daffodil International University
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3.5 Design Requirements

Though target user is just client type but actually there will be two types of users of
the system. Except client Database Manager will be active in the system. This
manager will overview the device id with unique authentication code assignments.
The overall security lies in these two number combination.

» Client user can log in through device id.

Client user can track live location of device if online.

Client user can see past data selecting date, if available.
Manager can edit, update, delete user data according to request,
Manager can’t see Location Data protecting privacy of user.

YV VYV

18
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CHAPTER 4

Design Specification

4.1 Front-end Design

Setting up the collected required hardware will complete in front-end setup of device.
Here, through breadboard we have connected needed connections. The Arduino Uno
is connected to battery with Vin and GND. The charging cables of battery is
connected to charging module and in points of module with solar panel. Rx and Tx
pins of GPS module and SIM module is connected to Arduino digital pins. The power
pins of those are connected to appropriate source.

® solar cell

Ublox neo [§
6m GPS

com 3 port conn
power source

II li-po battery

Arduino Uno R3

Figure 4.1: Device connection front-end setup.
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4.2 Back-end Design

4.2.1 GPS data processing

The GPS module gives new positions in certain time delay. First the system listens
for new positions. Then checks validity. As the data is in NMEA format, it coverts
that to decimal Latitude and Longitude values.[9] Then stores the data and forwards to

necessary process.

Listen To Accept New Position

New Position No

s NMEA Data
Valid?

Yes

v

Convert NMEA Data To
Decimal Format

Decimal Lat. and Lng.

|

Find Nearest
Location

Position With Name

v

Database

Figure 4.2: Receiving GPS data and processing.
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4.2.2 Working structure of Arduino code used in project

Here is a brief graphical representation of how the system in device works in
organized flow one after one process. The working combination of Arduino Uno, GPS
module and SIM module is given in a diagram below.

Device Switch On

Network
Initialized?

Wait — No

Yes

+

Get IMEI Number

Wait Get GPS Data -~

Connect To
GPRS?

Log GPS Data In NVM  [—No

Connect To
Server?

Yes

¥

Send Data To Server

Disconnect From
Server

Wait —

Figure 4.3: Arduino code structured flow diagram
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4.2.3 Working structure of Java code used in project app

For the app we used Java language to code. There are in total six Java classes for three
intents we used. In those classes we used different methods to do some certain works.
These works are stated in a diagram below through flow connections.

Load Start Screen |

No
s Start Butto

Pressed?

Yes

s Device ID
correct?

Yes
A 4
C Load Tracking Screen
Show Current Location
) —
Of GPS Device
Track Buttol hich Butt MyLocati Show Current
\ ich Button yLocation Location Of
Pressed? Button
User
Tracking
Button

Load History Screen

s Given Date
Matched?

No

|

Yes
| Show No

Data Toast

Show History
Button

hich Button
Pressed?

Show History

Figure 4.4: Flow diagram of android intents in app
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4.3 Interaction Design and UX
4.3.1 UX of Start Screen

This consists of three main sections. The logo of the app is on the top. Below that
there is a textbox to take input from the user for Device ID. There is also a button to
submit the input to the system.
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=l ~ = [}
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3 % ImageView
g € DataParser Buttons =R lerVi
5 & FetchURL Widgets B i
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g Google-Maps-Google-Places-f715¢
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€ MapActivity Google
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5
] % TaskLoadedCallback
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H codingwithmitch.com.googlemapsge
= generated) or
& o Component Tree & — Mg
res e
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| layout "l TextView R
= s activity_history.xml = e
i <. activity_main.xml textView
e jous activity_mapxml
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] navigation
= ga
2 8]
F. ) values =
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* ' 2
# Gradle Scripts ES
i build.gradle (Pro; © IDEand Plugin Updates L
s build.gradle (M The following components are ready to update: =
5| TR o sior] Design [THGE] Google USB Driver, Android SDK Platform-Tools A
= 6:logaat :=TODO M Terminal \ Build @ Event Log
[0 Gradle build finished in 2 m 55 5 512 ms (32 minutes ago) s
: . | 945PM
L Type here to search 5 N Do) 117472019 =}

Figure 4.5: Start screen UX

This was created using android studio in layout xml. All the components in the layout
screen is on a constrain layout and the components are constrained to the main
layout’s boundaries. So on screen size difference meaning of use in different device
will make no change in placements.[10]
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4.3.2 UX of Live Tracker Screen

This screen has all total three buttons, and one text view, not to mention the map
fragment. The buttons are “Show Device Location” button, “Show User Location”
button and “Go To Location History” button. The text box shows battery status value.

5 Google-Maps-Google-Places-{7 1432 1[C ibal\Desktop\exp Maps-Google-Places-f7 1422 1] - ..\app\src\mainires\l - X
File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help
:-Maps-Google-Places-f715c00a568bc3c5835c1... zapp [src 0 main 0= res layout g activity mapxml N | = app v || [L Pixel 2 API 28 shaibal ~ | B & a5 EEaLS Q
g Android ~ @ T 8 — | wactivity historyxml | g activity mainxml - | g activity_mapaxmi =
e b
£ v Wapp Palette Q & — € Ov  OpPixelr =297 @ AppTheme~ = & Default (en-us) ¥ 19% @ 0 =s
oIl > 1 manifests - - Nl
e et o u
oy 1 Button £
. v [ codingwithmitch.com.googlemapsgo  Text = H
& € DataParser Buttons | ._ ngel ‘\’;’
3 © FetchURL Widgets = :‘“ er 'fw
> < >
£ Google-Maps-Google-Places-f715¢ i
s ; Layouts U ScrollView
g € History ) A
= & MainActivity Containers witcl
i
€ MapActivity Google

o € PointsParser Legagy
5
) % TaskLoadedCallback
s » I3 codingwithmitch.com.googlemapsgo
H » [ codingwithmitch.com.googlemapsgo
Bl b ¥z java (generated)
2 e Component Tree & —
. drawable 1IN Relativelayout
H v BN layout < map- comgoogleandroi.. A
H & activity,Fistoryximl ¥ "L, ConstraintLayout
& & activity_mainxml M ic_gps A
- 2 activity mapxmi 1 ic_locate A
o > EN mipmap 7 ic_dir A
5 i ¥See Fistd
T navigation B btn_his- “See Histo A
g > values \b tv_charge- ‘Batter, A ‘E
: = res Vgervaatéd\ %_

v @ Gradle Scripts £
- build.gradle (Project: Google-Maps-Goog © IDE and Plugin Updates 3
s build.gradle (Module: app) The following components are ready to update: =
g i gradie-wrapper propertie (Gradle Versior | Design | Ted | Google USB Driver, Android SDK Platform-Tools B\

= 6:logat i=TODO B Terminal “\ Build @ Event Log
I Gradle build finished in 2 m 55 5 512 ms (30 minutes ago)

L Type here to search

Figure 4.6: Live tracker screen UX

The components are constrained to the border of a constraint layout. This makes the
screen to adjust with variations in different screen resolution and pixel count. The
button views and text vies are set according to user friendliness and required task of
the UI. The image properties are compressed to save memory space.
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4.3.3 UX of Location History Screen

This has a map fragment in total screen layout. Over that there are two buttons and
one text field. One button is for going to back screen and the other is for submitting
the date extracted from text field.
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Vlaps-Google-Places-f715c00a568bc3¢5835¢1... - % app src main = res layout g activity_historyxml N | = app ¥ | | [} Pixel 2 API 28 shaibal ¥ | P & [ 5 EEANLS Q
g Android ~ € = @ — @ activity historyxml | g activitymainxml | s activity mapxml - | =
=y = T = —3 o
E(v Wapp Palette Q & — € Ov  OPixelv =297 © AppTheme~ | @ Default (en-us) ¥ 18% @ 0 =:
5% manifests &
- g Common 0 TextView @ u §

e  Button £
= codingwithmitch.com.googlemapsgo  Text g
& % ImageView
E € DataParser Buttons 1= RecyitaiVi
H = RecyclerView
3 e Widgets | ¢ (fragment>
& Google-Maps-Google-Places-f715¢
s ; Layouts U ScrollView
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T € MainActivity Containers witcl

€ MapActivity Google

") € PointsParser Legagy
3
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H Ex ithmitch.com.googlemapsge
= S Component Tree o =

res
J r—— 1M Relativelayout
é layout S map- com.google.andro A
Z i . ConstraintLayout .
4 s — B btn_locate- ‘Locate De.. A
- A

A

s
s 0
& g
* 3
4 @ IDE and Plugin Upda 5.
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s Google USB D roid SDK Platform-Tools B
s

= Glogat =TODO A Terminal Build @ Event Log

ICJ Gradle build finished in 2 m 55 s 512 ms (33 minutes ago)

L Type here to search

Figure 4.7: Location History Screen UX

The required operation of the Ul is going to take large space on the screen of the app.
For that purpose, required space is left below the linearly set text views and button.
The constraint setup of the components used makes the app to set views indifferent to
devices with various resolutions.
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4.4 Implementation Requirements

The implementation includes the flow connections of all required components in a
structured manner. Microwave signal transmitted from satellites are received and
calculated for processing in GPS module and saved in memory. [11]

(o))

Satelite TRSMISSIan e
Remote Server

Gps Tracker attached
asset

(]

Android Receiver

Figure 4.8: Implantation of specified requirements.

Connecting networks with SIM module and transmitting GSM tower will establish
network to transmit data. Transmitted data is stored in remote database after
successful receiving. From that on request the data is loaded to android app screen.
The app will have location data and device power stats in background when
requested. After that on request and preset of different views and operations these data
will be used in different ways.
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CHAPTER 5

Implementation and Testing

5.1 Implementation of Database
5.1.1 Database Table of “locData”

We used MySQL database for the data management of this project. First table is
“locData”. This holds data sent from device in data fields. The data fields are
timestamp, latitude, longitude, speed, charge, date and device id.

php B 7 Server: localhost:3306 » @ Database: id11193298_test » [ Table: locData
oEle e [E Browse &4 Structure = L] SQL 4 Search #t Imsert = Export [& Import
e 0| 58
Recent Favorites time lat lon speed charge date devicelD

& 20159-10-20 00:20:17 23.83124822 90.3854482 0.0 100% 0000-00-00 device_1
2019-10-20 00:20:17 23.83134114 90.385377 0.0 100% 0000-00-00 device_1

b 2019-10-20 00:28:53 23 83128484 90 38541464 0.0 100%  0000-00-00 device_1
=11 id11193298_test 2019-10-20 00:30-07 2383145851 9038576207 132  100%  0000-00-00 device 1
] New 2019-10-20 00:30-11 2383147548 9038583715 133 100%  0000-00-00 device_1

.94 authentication 2019-10-20 00:30:18 23.83110034 903856497 127  100%  0000-00-00 device 1

1 2019-10-20 00:30:22 23.83116824 90.38572537 1.24 100% 0000-00-00 device_1

e ITIED 2019-10-20 00:30-30 2383113584 9038580687 123  100%  0000-00-00 device 1
M test 2019-10-20 00:30:41 2383106034 90.38582271 12 100%  0000-00-00 device 1
+L0J information_schema 2019-10-20 00:30:45 2383102757 90.38576093 1.2 100%  0000-00-00 device 1

2019-10-20 00:30:50 23.83097523 90.38569777 1.2 100% 0000-00-00 device_1
2019-10-20 00:30:55 23.83096171 90.38562742 1.2 100% 0000-00-00 device 1
2019-10-20 00:31:00 23.83097591 90.38552718 1.18 100% 0000-00-00 device_1
2019-10-20 00:31:11 23.8309994 90.38541645 1.16 100% 0000-00-00 device_1
2015-10-20 00:31:21 23.8309423 90.38532908 1.16 100% 0000-00-00 device_1
2019-10-20 00:31:30 23.83086184 90.38539168 1.15 100% 0000-00-00 device_1
2019-10-20 00:31:35 23.83080408 90.38542596 1.15 100% 0000-00-00 device_1
2019-10-20 00:31:46 23.83069992 90.38544303 1.15 100% 0000-00-00 device_1
20159-10-20 00:31:50 23.83063611 90.38542748 1.15 100% 0000-00-00 device_1
2019-10-20 00:31:55 23.83055986 90.38543997 1.16 100% 0000-00-00 device 1
2015-10-20 00:32:00 23.83050353 90.38540274 1.16 100% 0000-00-00 device_1
2019-10-20 00:32:11 23.8304045 90.38542439 1.16 100% 0000-00-00 device_1
2019-10-20 00:32:21 23.83033875 90.3854715 1.14 100% 0000-00-00 device_1
2019-10-20 00:32:31 23.83025596 90.38555679 0.0 100% 0000-00-00 device_1
20159-10-20 00:33:09 23.83047973 90.38549274 1.13 100% 0000-00-00 device_1
2019-10-20 00:33:19 23.83057691 90.38545395 1.13 100% 0000-00-00 device 1

Figure 5.1: Database view of “locData” table.

The table has seven columns of required different attributes and rows of insertion
according to column. If somehow in a dataset one or multiple data is missing null
value will be inserted and handled for data extraction.
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5.1.2 Database Table of “authentication”

This table named ‘“authentication” stores user data for admin view. User login
credentials are here. The combination of “deviceld” and “authCode” value is unique.

=] Browse | d4 Structure | L[ S5SQL L Search | ¥t Insert | E Export [@ Import

o, Current selection does not contain a unique column. Grid edit, checkbox, Edit, Copy and Delete featur

« Showing rows 0 - 0 {1 total, Query took 0.0019 seconds )

SELECT * FROM ~authentication”

Show all Mumber of rows: | 25~ Filter rows: | Search this table
+ Options

deviceld authCode
device 1 0xADSET

Show all Mumber of rows: | 256~ Filter rows: | Search this table

Figure 5.2: Database view of “authentication” table.

This table has two columns only. The authCode field will hold data which might be
sensitive to user. For that encryption method is set up for this field only.[12] This will
make the admin having access to this table impossible to misuse that authority.
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5.2 Implementation of Front-end Design

As stated in the design section the hardware components are connected with one
another. The battery is charged before using. Each component was tested individually
before connecting to look for any kind of error which would be hard to find if not
done before. After implementation we check for data insertion in database. If there is
data in expected time delay, in our case 12 seconds a data, the system is working.

Figure 5.3: Implantation of front-end of device
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5.3 Testing Implementations

5.3.1 Implementation of Live Tracking Screen

This is our second screen in app. Here we show the current location of user and

current location of the attached GPS device through two buttons. If you notice on the

top right corner you can see current battery status of the device also.
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Institute of Culture =]
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Figure 5.4: Implementation of tracking screen 1

As per stated in the design section the buttons are not obstructing the views for the preset

opacity value and size.
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In the second figure we can see updated location. The previous screenshot is at 2.13
am. Whereas this is at 2.14 am. In this time the marker has moved to updated location
in real time. On time change as battery state changed, that is also on the changed

screen.
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Figure 5.5: Implementation of tracking screen 2
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5.3.2 Implementation of Location History Screen

On this screen, we show data of previously travelled location points if available. The
data is parsed from database table according to the date given in the textbox. Here is a
screenshot of history on 2019-11-02.
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)
%

MOHAMMADPUR

Figure 5.6: Location history screen 1

The operation of this screen needed space. So we can see that enough space for the
marker is left to set under the text and button section.
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Here is a screenshot of location history of 2019-11-01. This screen is exactly like
previous with a change of input data and marker setups of the locations

1:5AM @ © 0.0k8/s@ B .l
SHAHINBAG

h
N

' ' TF"ON 5
o

«"\ Kazj
‘ 0;,0 ' 2 Nazpy, Islap Ave
& MONIPURIPARA

G

& ‘
& %,
S 2
<
ys
> e FARMGATE
&
& S
]
3

8

a
National &
! e
‘arliament House @ '_f\b & e
& &
£ q
K
' SHUKRABAD
B Mirpor na‘ 'E]‘ |
&
N I &%
% S
BLOCK-B

24

(Google  LALMATIA DHANM

Figure 5.7: Location history screen 2

33
©Daffodil International University



As the date given in the text box is of year 2017, there is no data for that year in
database. So there is no marker in the screen instead a toast message is shown with

“No Data” text.
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Figure 5.8: Location history screen 3

The toast message can be seen for a time not to bore the user also for not missing the
output message.
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5.4 Test Results and Report

5.4.1 Test Case Generation of Start Screen

On “Start Screen”, there are a text field, and a button. Test cases from those are given

here.
Table 5.1: Start screen test case
Test Case Expected Actual

No. Action Inputs Outcome Outcome Test Result
Message: Message:

#1 Login No Input Field Empty | Field Empty Pass
Message: Message:

#2 Login Wrong Input Invalid Invalid Pass
Device Id Device Id
Start Map Start Map

#3 Login Right Input Intent Intent Pass

5.4.2 Test Case Generation of Live Tracking Screen

On “Live Tracking Screen” there are three buttons. Test result of those are given here.

Table 5.2: Live tracking screen test case

Test
Case Action Inputs Expected Actual Test
No. Outcome Outcome Result
Button Press | My location button | Show My Show My
#1 pressed Location Location Pass
Button Press | Device location Show Device | Show Device
#2 button pressed Location Location Pass
Button Press | History button Go to History | Go to History
#3 pressed Intent Intent Pass
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5.4.3 Test Case Generation of Location History Screen

“History Intent” has a button and an input field. Test case and result generated from
scenario is given below.

Table 5.3: Location history screen test case

Test Expected Actual
Case Action Inputs Outcome Outcome Test Result
No.
Go to home | Go to home
#1 Button press Locate button screen screen Pass
pressed
Message: Message:
#2 See History Wrong Input No Data No Data Pass
Show Show
#3 See History Right Input History History Pass
Message: Message:
#4 See History No Input No Input No Input Pass
5.4.4 Test Case Generation of GPS Device
Test cases from device operation are like stated here in below table.
Table 5.4: GPS device test case

Test Expected Actual
Case Status Outcome Outcome Test Result

No.

#1 Device No Update No Update Pass

Switched Off
New Location New
#2 Device On, Update Location Pass
Network Update
Connected
#3 Device On, No Update No Update Pass
No Network
Connected
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CHAPTER 6

Conclusion and Future Scope

6.1 Discussion and Conclusion

In this project we developed a GPS tracking system and which can take additional
power from a solar panel. GPS stands for Global Positioning System which is
invented for the US military operations. But for its so many advantages it’s spreading
worldwide. Now a days GPS tracker is used everywhere. We can use it in our vehicles
to track the position of the vehicle. We don’t have to worry about the vehicle because
we can find the location of the vehicle sitting anywhere. We can also get back our
stolen vehicle by using our real time positioning system. Our developed app is easy to
use and can access from any ISP data. It can also be used for wildlife tracking, asset
tracking or many more. It’s cheap and easy to use that’s why many people rely on the

tracking system.

6.2 Scope of Future Development

In future we can setup some sensors to track the speed of the object in precise value
connected with the device. As the tracker works by directly taking data from satellite
we can get more convenient data set by using sensors.[13]

We can use integrated microphones for getting voice data.[14] As we used a sim
module inside the tracker then it can be possible to transmit voice data from the
device and we can also store data inside a built in memory chip.

By using sensor we can stop the engine of the vehicle. If we think the vehicle is going
to an unauthorized route or the driver is doing something suspicious we can stop the

engine of the vehicle from anywhere by the help of sensors and the sim module.
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Appendix A

Java Code

Google-Maps-Google-Places-f715¢002558bc 3c5835¢ 114a273b62560e3e67c | [CAUsers\Shaibah Desktop I gle-Maps-Google-Places-f715c00a562b, 114a273b 1]- .Aapplsrcimain\javaicoding...  —
File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help

I [ app src. main java com € MapActivity N, | = app ¥ L Pixel 2 API 28 shaibal v | B 5 [0 > Q
2| # Android ~ @ = & — © Mophctityjova | s activity historyml | © PointsPerserjova - | (© MeinActivityjava | i activity mapaxml - | g activity mainaml - | -
]
> o
g 2 app new ; =l
;‘ manifests backgroundWorker.execute () ; T
- java 16 bz
. codingwithmitch.com.googlemapsgo ~
g & DataParser 1 mDir.setOnClickListener((view) — [
z L String url =getUrl{currentloc.getPosition(),deviceloc.getPosition(), mode: "driving");
= © FetchURL 1 new FetchURL( mContext MapActivity.this).execute (url,"driving"):
g Google-Maps-Google-Places-715¢ | -
g € History 16 H
< € MainActivity 3 btn his.setonClickListener{(view) — {
3 . P e s . .
© MapActivity ik : tlc . ¥ ORT) 7
¥ Intent intent= new Intent{getApplicationContext(),History.class);
& PointsParser .
] startActivity(intent);
3 % TeskloadedCallback R
3 cedingwithmitch.com.geoglemapsge 1+ iH
H codingwithmitch.com.googlemapsga 27
= ava (generated) LEL
= Java (g
res - )
drawable .
© 1 private String getUrl(Latlng origin, Latlng dest, String mode) [
5 layout 3 String str_Origin= "origin="+ origin.latitude+","+origin.longitude;
z i activity_historyaml 1 String stz _Dest = "destination="+dest.latitude+","+dest.longitude;
I 4 activity_mainacml 187 String str_Mode= "mode="+mode;
E T Zmer o 168 String para = str_Origint"§"+str_Dest+"&"+str_Mode;
mipma 1 String out ="json";
3 pmap 150 String url= "https://maps.googleapis.com/maps/api/directions/"+out+"?" +para+" kkey="+"AlzaSyDNj-ksKiCW6DEZSKELZ3zh1 T8sLE0RK Var';
= navigation -
H L 0
& values. 152 return url; =
& res (generated) 193 } 2
¥ Gradle Scripts 194 5
= build.gradle (Project: Google-Maps-Goog © IDE and Plugin Updates o
& build.gradle (Module: app) - The following components are ready to E
] i = private woid acthevicelocarion Google USB Driver, Android SDK Platform-Tools
E L1 gradle-wrapper properties (Gradle Version MapActivity » getUrl) 9 5 ]
= 6 logat = TODO erminal 4, Build @ Event Log
[0) Gracle build finished in 2 m 55 = 512 ms (24 minutes ago) 185:35 LF: UTF-8: 4spaces: ' &
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Appendix B
XML Code

Messenger [F PP PP ]- .\apphsrc b\activity_mapaxml [app] - Android Studio - X
File Edit View Navigste Code Analyze Refactor Build Run Toels VCS Window Help
"= MessengerApp-master = [ app src main res layout | g activity_mapxml | 3 app ¥ || (L Nexus5XAPI28 = | B & m % Gitt EED ML ® Q
B & Android + ST & — ml c lientjava - | @ = € Userjova © Configjava - | © MyPreferencesjava - | (© SplashScreenjava - | a activity_map.xm| -
g
= fayout
2 vour 1 <7xml version="1.0" encoding="utf-8'"2> o
= i activity_decodexm| o @  <RelativeLayout xmlns:android="http://schemas.android.com/apk/res/android” E
= @ activity_image_handlerxml 3 xmlns;:app="http://schemas.android.com/apk/res-auto"
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5 & activity_main.eml 5 android:layout_width="match_parent" —é’
H e — android:layout_height="match parent"> 3
s N 7
o cti -xml
g i activity_messengerxm : <fragment xmlns:android="http://schemas.android.com/apk/res/android"
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- s fragment firstxml 10 android:layout_width="match parent”
- it fragment_second.xml n android:layout height="match parent"
& my_messagexml L android:id="g+id/map"
- 13 tools:context="MapsActivity"
8 i recycler_view_layoutaml
= ! Javout vxml 14 android:name="com.google .android.gms.maps . Suppor tMapFragment” />
& a Tecycler_view_fayout vexm: 15 <android. support.constraint.ConstraintLayout
5 i splash_screen_activityxml android:layout_width="match parent"
i3 i their_messagexml 17 android:layout_height="match _parent">
& i toolbarxml 18
menu 1 <Imageview
o mipmap 2 2 androtd:id-fe-tasic geel]
E a1 android:layout_width="41dp"
2 values android:layout_height="40dp"
& xml android:src="gdrawable/ic_gps”
res (generated) 24 app:layout_constraintBottom toBottomOf="parent"
& Gradle Scripts app:layout_constraintEnd_toEndDf="parent"
g build.gradle (Praject: Messenger) 2 app:layout_constraintBorizontal bias="0.9"
s buildgradle (Vocul 7 app:layout constraintStart toStartOf='parent" 0
H L gradle (Module: app) & !
K e g e app:layout_constraintTop_toTopOf="parent" s
& Ui gradle-wrapper properties (Gradle Version] | - appilayout_constraintVerfical bias—"0.869"> g
* & proguard-rules.pro (ProGuard Rules for app) 3
T gradle. properties (Froject Properties) 1 </ImageView> g
£ settings.gradle (Project Settings ' RelativeLayout » android.support.constraint.ConstraintLayout > ImageView O BT Z
£ # local.properties (SDK Location) Android Gradle Plugin is ready to update, 1H
£ [ Design | Text |
¥, 4 Run Logeat. T0DO  EM Terminal H g version Control % Build 7 Profiler X Event Log
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