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ABSTRACT

AUTOMATIC RAILWAY CROSSING BAR WITH WAITING TIME DISPLAY
USING GLOBAL POSITIONING SYSTEM

By

Bagas Anjar Sadewa
Dedy Loebis, S.T., MBA., M.Sc., Ph.D. , Advisor
Ir. Win Sukardi, M.Eng., M.M., MBA., M.Hum. , Co-Advisor 1
Dr. Ir. Gembong Baskoro, M.Sc. , Co-Advisor 2

SWISS GERMAN UNIVERISTY

Train accident is one of transportation event. One issue raised was the issue of rail
crossings doorstop. Accidents often occur commonly due to negligence of railway
crossing bar guard officer. Human errors and technology are often in the spotlight in
many cases at railway crossings. Several technology research doorstop automated
trains ever done. The purpose of this research is to develop technological research
about automatic railway crossing bar. Methods of Research and Development applied
this research. This study uses Experimental Design based on R&D method because
this research have already exist, but the result still has some shortcomings, thus
require a further research. The development from previous research is by adding
waiting time display and GPS system. GPS and Infrared Sensor FC-51 is the main
sensor to activate the system. The results of this research is in the form of prototype of
automatic railway crossing bar with waiting time display. The GPS system is not
working properly due to the GPS fluctuation and accuracy. The backup system using
Infrared Sensor is working properly.

Keywords: Prototype, Arduino, GPS, Infrared Sensor, Railway Crossing Bar

Bagas Anjar Sadewa



AUTOMATIC RAILWAY CROSSING BAR WITH WAITING TIME DISPLAY Page 4 of 102
USING GLOBAL POSITIONING SYSTEM

© Cop

SWISS GERMAN UNIVERSITY

Bagas Anjar Sadewa



AUTOMATIC RAILWAY CROSSING BAR WITH WAITING TIME DISPLAY Page 5 of 102
USING GLOBAL POSITIONING SYSTEM

DEDICATION

| dedicate this works for:
GOD Almighty, Allah Subhanahu Wa Ta’ala
The Future of The Country I loved, Republic of Indonesia
My Father and Mother, Alm. Tofik Priyatno and Suparni
My Future Wife, Diah Wahyuningsih
My Campus, ATMI Cikarang and Swiss German University

All of my Friends that joined as member of cooperation program ATMI - SGU

Bagas Anjar Sadewa



AUTOMATIC RAILWAY CROSSING BAR WITH WAITING TIME DISPLAY Page 6 of 102
USING GLOBAL POSITIONING SYSTEM

ACKNOWLEDGEMENTS

Praise Allah SWT who has mercy, favor and His gift, so that it the author can
completed this thesis with title “AUTOMATIC RAILWAY CROSSING BAR WITH
WAITING TIME DISPLAY USING GLOBAL POSITIONING SYSTEM”. The
completion and success in the preparation of this thesis is because of guidance,
direction, and encouragement from various parties. So that, the authors would like to

thank and give the greatest appreciation to the honorable:

1. Dr. rer. nat Filiana Santoso, Rector of Swiss German University.

2. Dr. Ir. Gembong Baskoro, M.Sc., Dean Faculty of Engineering and

Information Technology Swiss German University.

3. Dedy Loebis, S.T., MBA., M.Sc., Ph.D. and Ir. Win Sukardi, M.Eng.,
M.M., MBA., M.Hum., the advisor lecturer who has provided
guidance, direction, and motivation in the completion of this thesis.

4. The entire lecturers and employees in Mechatronic Department of

Swiss German University that has provided useful knowledge.

5. All of my friends that joined in fast track cooperation program Swiss
German University — ATMI Cikarang.

The author realized that the completion of this paper is still far from perfect.
Therefore, the authors expect suggestions and constructive criticism from readers. And
finally, the author expect this thesis can be useful for readers and also the wider

community.

Tangerang, 20 January 2017

Bagas Anjar Sadewa
Author

Bagas Anjar Sadewa



AUTOMATIC RAILWAY CROSSING BAR WITH WAITING TIME DISPLAY Page 7 of 102
USING GLOBAL POSITIONING SYSTEM

TABLE OF CONTENTS

Page

STATEMENT BY THE AUTHOR ....coiiiiiitceece e 2
A B ST RA CT ..t e e e e e e e e rra e 3
DEDICATION ...ttt sttt ettt s et st neene bt eneanas 5
ACKNOWLEDGEMENTS ...ttt e e e nee e 6
TABLE OF CONTENTS ..ottt st nn 7
LIST OF FIGURES ..................cn Y . ..........ccountnesecceenreeeinreresnersesernannnased 9
LIST OF TABLES ......... .8 SN ... ..........cccone.ccoeeeeeeesennnrneseeseenenanas 11
S A R N TR L e e NRIRNY........................... O 12
0 A T Tod (o | €011 Lo T SRR 12
IRZENSCOREIDAPrOjCIRNNNNN .................... S ........................... 15
1.3  ReSearch ODJECLIVES ...........cccoiiiii it ereas 16
1.4 SIgNIfICANCE ONSIUEINENR. ........................ "SR L ........................ A¢e;ees 16
1.5 ReseafCiPOUESt (GRINE——— .................. WSS . ol 17
1.6 Thesis Writing SCREMALICS ........coeiuiiieiieiieniesiesie sttt e b b ne e 1474
CHAPTER 2 - LITERATURE REVIEW .....ccoiiiiiiiiieise it sieaee e saenasnesnenaene e 19
2.1 PreVIOUS STUAY .....coiuiiiiiiieieie ettt 19
A SancogfeliFraaEkc . B B Y. . BEER R T |
<G SMcorSimnlES SEE RTINS DR ... B A A A TR B 23
yaces 8 Wiaest o 4o 14 by o4 e £ 1551 01 o 1 | ot et ot ip e e breronatimattice so R cohbu ol 23

2.3.2  Prototype Railway Crossing Bar ............ccooviiiiiiieiineniesesees 24

2.3.3  MICIOCONIOIIET ......oiiiiii e s 24

2.3.4  Global PoSItioNiNg SYSTEM .......ccoiiiiiiiiiiiiieee e 27

2.3.5 Infrared (IR) SENSOF.......cciiiiiiiieiie e 31

2.3.6  DC SEIVO IMOTOK ..c..viiiie ittt 34

2.3.7  Liquid Crystal Display (LCD)......cccccoveiiiiiiieiie e 35

2.3.8  BUZZEI .ot 37

2.4 Comparison of Previous StUAY .........ccccveiieiiiieiie e 37
CHAPTER 3 —RESEARCH METHODS ........ooi e 38
3.1 Research Methodology ........coviiiiiiiieiieeie s 38
3.2 ReSearCh FrameWOIK ........ccciviieiieii ettt 39

Bagas Anjar Sadewa



AUTOMATIC RAILWAY CROSSING BAR WITH WAITING TIME DISPLAY Page 8 of 102
USING GLOBAL POSITIONING SYSTEM

3.3 Materials and EQUIPMENT.......coiiiiiiiiiee e 40
3.4 Prototype LayOUt DESION ....ccceeieiieiieeiesieeite ettt ste et sae e nneas 41
3.5 CroSSiNg Bar DESIGN .......coveieiiiiiiiisiieiiee ettt 43
3.6 Prototype Electrical SYStem.........cccoiiiiiiiiii e 44
3.7 Arduing Programming .......c.ccceeeieerieieneesesiesseesieseesseessesseessesssesssessesssesesssens 54
3.8 Prototype OPEratiON.......c.cciueieeiieiieii e seese ettt et raesreaneesreas 61
3.9 PerfOrMAaNCE TESE . .uiiiieiiiieie ittt 61
3.10 DAt ANAIYSIS .. .eiueiieieiiieiecieesie ettt sttt be e nreas 62
CHAPTER 4 — RESULTS AND DISCUSSIONS ........ccooiiiiiiiiniieiesie e 63
4.1 INitial EVAIUALION .....eoiiiiiie e 63
4.2 HAardWare DEVICES. .....ccueiueiieriieiesieesieeiesieesieesessee e eae et ieareeseeeneeaneesneesreanes 63
4.3 Prototype RESUIL c..eei e s e snne s 65
4.4 Prototype DISCUSSION ....e...cvveveeeiiiiieiiiesteeieesteestessaessessssssaesseessesssesseessesseesseesnesnes 79
CHAPTER 5 — CONCLUSIONS AND RECCOMENDATIONS...........cccoeoviiieiiinnn 81
GREEOSSARNCT EE—................. SSS.......................... 00 84
REFERENCESIINTIE. ........................ WSS ...................... A 87
APPENDISCR .. W S ..l 90
CURRICULUM VITAE .ottt sttt st st st sbe s sbe st b ssessessesneessenes 102

Bagas Anjar Sadewa



