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ABSTRACT

DE GUZMAN, CHRISTELLE G. and RUIZ, ALVIN O. Development of Raspberry
Pi 2 -Based Real-Time Video Parking Assistant. Undergraduate Design Project.
Bachelor of Science in Electronics and Communication Engineering, Cavite State
University, Indang, Cavite. June 2016: Engr. Michael T. Costa.

The main objective of the study was to develop a microcomputer- based real-time
video parking assistant. Specifically, it aimed to design and construct the parking assistant
and monitoring system; develop a program for the microcomputer using Raspbian
operating system; develop an Android application using Android Studio; access the system
through the internet; test and evaluate the performance of the system through pilot testing,
and; determine the cost of the developed system

The study has two (2) important ideas: video streaming via WLAN connection and
providing means of security which monitors the parking slot through screenshots which
are accessible via mobile internet. Both are done through the use of an Android application.

The design project was composed of a Wi-Fi Router, two IP cameras, and an SD
card which was wirelessly connected to the Raspberry Pi 2, a microcomputer that serves
as the control unit of the system; and a smartphone with android OS where an android
application was installed to access the system.

The Parking System was installed and evaluated outside the Engineering Science
Building of College of Engineering and Information Technology. The connectivity,
streaming, and rate of video transfer of the Parking System were determined by test drives.

The time difference of using the system was compared to another test of parking without

the project.
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The design project was presented to the research advisory committee composed of
the proponents’ design project adviser, technical critic and faculty members of the
Department of Computer and Electronics Engineering (DCEE) for initial and final testing
last March 2016 at the parking area of Engineering Science Building of College of
Engineering and Information Technology. It was tested and several functions such as
connectivity of router to device, rate of video transfer, sensitivity of motion detection, and
image quality was evaluated.

Based on the data gathered, the responsiveness and data transfer of the Parking
system was functional.

The initial and final evaluation of the design was conducted by 20 participants
consisting of College of Engineering and Information Technology (CEIT) faculty
members, student drivers and professional drivers. The evaluation was conducted at the ES
Building on March 2016 to determine the functionality, reliability, consistency, accuracy,
efficiency, and user interaction of the designed project. The time difference of using the
system was compared to another test of parking without the project.

Results of the evaluation revealed that the Raspberry Pi 2 -Based Real-Time Video
Parking Assistant has obtained all the objectives of the study. The experience of using the
design project was comparably better than parking without the system.

The total cost of the design project was P 13, 298.00.

xii



TABLE OF CONTENTS

Page
BIOGRAPHICAL DATA. ..ottt iii
ACKNOWLEDGMENT .........ccooiiiiiiiiiiiiniiiiiiineeieintneeeneaas \
ABSTRAGCT ....cooniiiiieiiiiieieeie ettt s e a st eeeneaaanans xi
LISTOF TABLES.......ooiiniiiiitiiei ittt e enaeaeanes Xv
LISTOF FIGURES. .....oooitniiiitieiiiiiiiieattienine e xvi
LIST OF APPENDIX TABLES...........ccioiiiiiiiiiiiiinn, xvii
LIST OF APPENDIX FIGURES..........coccoiviiiiiiiiniiiiiniienene xviii
LIST OF APPENDICES. ......coiiiiiiiiiiiiiiiiiiiiiiiiiiiii i e Xix
INTRODUCGTION. ...oiitiiiiiiieiiiiiiiiiiiiieiiettiieetietsisscsnnssmnnns 1
Statement of the Problem...........cocvvviviiiiiiiiiiiinininnnnnn 2
Objectives of the Study.......coeevviiiiiiiin 2
Significance of the Study...........coooiiiiiiiiiii s 3
Time and Place of the Study......coceiiiiiiiiiiiiiiiiircreee, . 3
Scope and Limitations of the Study.......................c 3
Definition of TEIMS ....cuuviviniiiiiiiiiei 4
REVIEW OF RELATED LITERATURE..............ccccoviniicnicininne 6
1\ 000 3 (0010 0 0 1€ G 16
MaterialS. ... .ociviiiiiiiiniiii 16
Raspberry Pi2 ....ccooovvviiiiiniiiiiiiiin 16
IPCamera .........ccoveniireniiiiiniiniiii e 16

Xiii



Power Supply ...cccovviiiiiii
Methods.......oviiiiiiiiii
Data gathering ............cocoeveiiiiiiiiiiiininn, s
Design Considerations ............cccoevviiiiiiiiiiiiniannnn..
Design of the Real Time Video Parking Assistant System ...
Construction of the Real Time Video Parking Assistant System
Development of a Program for the Raspberry Pi 2............
Developing the Application for Android Devices .............
Accessing the System on Internet .............cocoevnvieiinnnen.
Testing and evaluation .............cocovvviiiiiiniininniniinn,
Cost cCompUtation ...........covuveiiiininininieiniii e,

RESULTS AND DISCUSSION. ........cciiiiiiiiiiiiiiiii e,

Xiv

17

17

17

17

17

17

18

18

21

25

31

32

33

35

36

46

46

47

48

49

50



Table

10

LIST OF TABLES

Technical evaluation summary table..............cccooeiiiiiiiiiiiinn.
Tested vehicles for Raspberry Pi 2 parking assistant....................
Data for time trials .......ccoeiiienireiiiiiiiin i
Two tailed test for comparison of time for forward parking ..........
Two Tailed test for comparison of time for reverse parking ...........
User interaction evaluation of the participants...........c..cc.c..ceuvene.
Evaluated functionality of the system ..............c.cooiviiiiiiiniiannn.
Reliability evaluation of the system .....................
Response evaluation of the system ...,

Total cost of the Raspberry Pi2 parking assistant system .............

XV

39
40
41
42
43
43
44

45



LIST OF FIGURES

Figure Page
1 Raspberry Pi 2 -based real-time video parking assistant block diagram 20
2 Dimensions of the parking slot .........ccccoeevviiiiiiiiiinn. 21
3 Height of the IP camera holder ..............coooiiiiiiiii 22
4 Length and width of the IP cameraholder .......................ooeil 22
5 Dimensions of the metal frame of the garage model ................... 23
6 Raspberry Pi 2-based real-time video parking assistant parking slot 24
7 Wifi router connected to the DCEE switch router and Raspberry Pi 2 25
8 Raspberry Pi 2 S6t-Up ...oveveuieiiniiiiiiiii e 28
9 Raspberry Pi 2 program Operation .............cceeverennnierinnieennen 30
10 Pi2Eye SYStem OPEration .........vvvurrurrrrrmerunrininnnnnninnssessenns 32
11 System router configuration .............c.ooeiiiiiiiiiiii . 33

Xxvi



Appendix
Table

1
2

3

LIST OF APPENDIX TABLES

Time for forward parking
Time for reverse parking

Video streaming delay ...

..................................................

ooooooooooooooooooooooooooooooooooooooooooooooooooo

..................................................

Xvil



Appendix
Figure

1

2

10

11

12
13
14
15
16
17
18

19

LIST OF APPENDIX FIGURE

Win32DiskImager program ............ccceevveveneneieninenennnnnn.
Raspberry Pi configuration tool ............cccccoeviviinininnnn.n...
Ifconfig window of Raspberry Pi ..........cocviiiiiiiinnnnn.n..
Apache installation ...............ooiiiiii
Apache testing ..........coovvviiiiiiiiiiiiiiiicci e
SQL installation ...........cccceviiieiininiiiiiiiin

SQL password configuration ..............ccccceevviiiiininininni,

PuTTY program ............cccceeueenn

Pi2Eye android application index page ...........................
Pi2Eye android application login ........................oeeneneln
Pi2Eye android application slot selector ..........................
Pi2Eye android application task selector .........................
Pi2Eye android application gallery ....................ccovvnenen.
Pi2eye android application livestream ............................
Actual livestream for parking .............ccocoeiiiiiiiiiiininn...
Actual livestream for parking ..................coeiiiviiinininen.
Evaluating the parking system .................cccccciiiiinnininnen
Evaluating the questionnaire by the participants ................

UTP cable used ......coooniiiiiiiiiiei e ceeeannans

Xviii

57
57
58
58
59
59
60
60
61
61
62
62
63
63
64
64

65



LIST OF APPENDICES

Appendix Page
1 Appendix Tables ...........ccceeivviiiiiiiiiiii 52
2 Appendix Figures ...........ccovveiiiiiiniiniiin 55
3 L0 [T P 66
4 Specification Sheets ..........cccoeviiiiiiiiiiiiin, 141
5 QUESHIONNAITE .....eenenniniiririiiiii i, 146
6 |2 1 1= o PP PO OTUTN 150

Xix



DEVELOPMENT OF A RASPBERRY PI 2 -BASED REAL-TIME
VIDEO PARKING ASSISTANT

De Guzman, Christelle G.
Ruiz, Alvin O.

An undergraduate design project submitted to the faculty of the Department of Computer
and Electronics Engineering, College of Engineering and Information Technology, Cavite
State University, Indang, Cavite in partial fulfillment of the requirements for the degree
of Bachelor of Science in Electronics Engineering with Contribution No.

Prepared under the supervision of Engr. Michael T. Costa

INTRODUCTION

Parking Assistant technology assists drivers in parking their vehicle. A
microcomputer is a complete computer on a smaller scale which contains a microprocessor,
memory, and RAM, /O ports, and a bus. Android Software will be used in providing access
to the real-time video.

The instrument focuses on providing ease and convenience that can be used on
parking on closed, and open parking areas. The system provides a real- time video through
a microcomputer that will be transmitted through wireless fidelity, and internet on Android
devices. From the android application, the user can be assisted on his parking activity by
its real time streaming feature. The system also provides security which captures images

whenever motion is detected and can be accessed through the android application’s gallery.



