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RANCANG BANGUN SISTEM PEMANTAUAN KETERSEDIAAN TEMPAT
DUDUK PRIORITAS PADA GERBONG KERETA BERBASIS loT DAN
APLIKASI ANDROID

“Rancang Bangun Sistem Pemantauan Ketersediaan Tempat Duduk Prioritas pada

Gerbong Kereta dengan Pemrograman Mikrokontroler”

ABSTRAK

Ketersediaan tempat duduk prioritas pada KRL merupakan hal penting dalam memastikan
aksesibilitas dan kenyamanan penumpang prioritas. Untuk mengurangi tingkat pelanggaran fungsi
tempat duduk prioritas dan memberikan informasi real-time kepada penumpang, dibutuhkan sebuah
alat sistem pemantauan ketersediaan tempat duduk prioritas pada gerbong kereta berbasis Internet
of Things (IoT) dan aplikasi Android. Cara kerja alat ini dimulai dengan penumpang prioritas yang
diberikan kartu khusus oleh petugas sebagai identifikasi bahwa mereka layak menempati tempat
duduk prioritas. Lalu, sensor RFID akan membacakartu tersebut dalam jarak < 60 mm. Kemudian,
penumpang prioritas akan duduk dan sensor IR dapat membaca objek dalam jarak < 5 cm. Bagi
penumpang yang bukan prioritas, buzzer akan berbunyiketika IR- membacaobjek namun RFID tidak
membaca kartu. Selanjutnya, pengujian GPS telah menunjukkan koordinat longtitude dan latitude
yang valid. Semua data tersebut akan dikirim oleh ESP.32 ke.Database sehingga dapat dipantau
melalui aplikasi Android. Aplikasi akan menunjukkan tampilan tempat-duduk yang tersedia dan
sudah terisi. Penerapan sistem ini diharapkan dapat mempermudah penumpang dalam mencari
tempat duduk prioritas yang tersedia danmeningkatkan.efisiensi penggunaan tempat duduk prioritas
pada gerbong kereta.

Kata kunci: Arduino Mega, ESP32, GPS:NEO-7M, IR;RFID MFRC522
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DESIGN OF A PRIORITY SEAT AVAILABILITY MONITORING SYSTEM ON
TRAIN CARS 10T-BASED AND ANDROID APPLICATION

""Design of a Monitoring System for Priority Seating Availability on Train Cars with

Microcontroller-Programming’’

ABSTRACT

The availability.of priority seatingson KRLuis important in ensuring the accessibility and comfort of
priority passengers. To reduce the level of violations of priority seating functions and provide real-
time information to passengers, a monitoring system tool is needed for the availability of priority
seatingon train cars based on the Internet of Things(loT) and Android applications. The workings
of this tool begin with priority passengers who aregiven special ‘cards by officers as identification
that they deserve to occupy priority seats. Then, the RFID sensor will read the card within a distance
of <60 mm. Then, the priority passenger will sit down and the IR sensor can read the object within
<5 cm. For non-priority passengers, the buzzer will sound when/IR reads the object but RFID does
not read the card. Furthermore, GPS testing has shown valid longtitudeand latitude coordinates. All
data will be sent by ESP 32 to the Database so.that it can be monitored through the Android
application. The application will show the display of available-and occupied seats. The application
of this system is expected to make it easier for passengers to find available priority seats and increase
the efficiency of using priority seats on train cars.

Keywords: Arduino Mega, ESP32, GPS NEO 7M, IR, RFID MFRC522
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BAB |
PENDAHULUAN

1.1 Latar Belakang

Semakin berkembangnya teknologi industri 4.0, kini muncul inovasi pada sektor
telekomunikasi yang disebut Internet of Things (loT)=leT adalah salah satu tren baru dalam
dunia telekomunikasi yang diperkirakan akan menjadi hal. besar di masa depan. loT
dirancang untuk mampu melakukan pengambilan data menggunakan. sensor atau dapat
mengatur perilaku dari-benda-benda fisik tertentu dengan menggunakan bantuan,jaringan
dan internet. Selama.ada sambungan internet, perangkat loT dapat diakses dan digunakan
kapan saja_dan dimana saja; Salah satu contoh penerapan kKensep loT dalam bidang
transportasi adalah sistem pemantauan ketersediaan tempat duduk priaritas pada gerbong
kereta.

Sebagai moda transportasi andalan masyarakat, Kereta Rel Listrik (KRL) Commuter
Line terus melakukan evaluasi kepuasan konsumen. Kepuasan konsumen menjadi tolak ukur
pengembangan fasilitas pada KRL Commuter. Line untuk melayani masyarakat sebaik-
baiknya. Adapun pengembangan fasilitas tersebut harus dirasakan oleh seluruh lapisan
masyarakat. Salah satunya adalah masyarakat yang diklasifikasikan sebagal penumpang
prioritas. Penumpang prioritas adalah penumpang yang mempunyai keterbatasan sehingga
kebutuhannya lebih diutamakan. Klasifikasi penumpang prioritas diantaranya adalah ibu
hamil, ibu membawa balita, orang lanjut usia (lansia),.dan penyandang disabilitas.

KRL Commuter Line telah menghadirkan fasilitas tempat duduk prioritas di tiap sudut
gerbong kereta. Sehingga ketersediaan tempat duduk prioritas menjadi hal yang dibutuhkan
untuk memberikan keamanan dan kenyamanan saat perjalanan. Namun pada praktiknya,
fasilitas tersebut kerap disalahgunakan oleh penumpang umum. Hal itu membuat tempat
duduk prioritas menjadi kurang efisien.lantaran_minimnya.kesadaran - masyarakat terkait
fungsi utama dari tempat duduk prioritas. Bahkan, sering dijumpal masyarakat yang sengaja
acuh dengan keberadaan penumpang prioritas. Apalagi, saat waktu-waktu tertentu sering
terjadi situasi kepadatan penumpang yang membludak dan berdesak-desakan sehingga
menutup akses bagi penumpang prioritas untuk mendapatkan tempat duduknya.

Pemantauan ketersediaan tempat duduk prioritas pada gerbong kereta dianggap menjadi
solusi dari permasalahan yang sebelumnya telah dibahas. Alat ini akan dirancang

menggunakan sensor Radio Frequency ldentification (RFID) dan sensor Infrared (IR) yang
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terintegrasi dengan modul GPS dan Arduino sebagai mikrokontrolernya. Selain itu, modul

ESP 32 digunakan sebagai jaringan transmisi data dari mikrokontroler ke Database dan

aplikasi Android. Alat ini diharapkan mampu membantu penumpang prioritas mengetahui

ketersediaan tempat duduk prioritas pada tiap gerbong melalui aplikasi Android sebelum

menaiki kereta. Atas dasar uraian diatas, kami telah merancang alat tugas akhir yang berjudul

“Rancang Bangun Sistem Pemantauan Ketersediaan Tempat Duduk Prioritas pada Gerbong

Kereta Berbasis [oT dan AplikasiAndroid”.

1.2 Rumusan Masalah

Berdasarkan latar-belakang yang telah diuraikan di atas, maka permasalahan yang akan

dibahas dalam tugas akhir ini terdiri atas:

1.
4

Bagaimana cara mengidentifikasi penumpang prioritas di setiap gerbong kereta?
Bagaimana cara..merancang..dan.membangun sistem._pemantauan  ketersediaan
tempat duduk prioritas pada gerbong kereta berbasis 10T?

Bagaimana cara mengirimkan respon sistem pemantauan ketersediaan tempat duduk

prioritas dengan menggunakan jaringan.internet?

1.3 Tujuan

Tujuan yang ingin dicapai dalam tugas akhir ini adalah:

1.
2.

Dapat mengidentifikasi penumpang prioritas di.setiap gerbong kereta.

Dapat merancang dan membangun sistem pemantauan Ketersediaan tempat duduk
prioritas pada gerbong kereta berbasis I0T.

Dapat mengirimkan respon sistem pemantauan ketersediaan tempat duduk prioritas

dengan menggunakan jaringan internet.

1.4 Luaran

Luaran yang diharapkandari-tugas akhir ini adalah :

1.

Alat dengan Judul “Rancang Bangun.Sistem.Pemantavan Ketersediaan Tempat
Duduk Prioritas pada Gerbong Kereta Berbasis 10T dan Aplikasi Android”.

Laporan tugas akhir mengenai “Rancang Bangun Sistem Pemantauan Ketersediaan
Tempat Duduk Prioritas pada Gerbong Kereta Berbasis IoT dan Aplikasi Android”.
Jurnal mengenai “Rancang Bangun Sistem Pemantauan Ketersediaan Tempat Duduk

Prioritas pada Gerbong Kereta Berbasis [oT dan Aplikasi Android”.
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BAB V
PENUTUP

5.1 Simpulan
Berdasarkan pembuatan Alat Tugas Akhir ini dapat disimpulkan bahwa:

1. Hasil pengujian sensor IR menunjukkan telah-dapat membaca objek dalam jarak <

5 cm. Terdapat 2 sensor IR yaitu S2:dan S5 yang tidak dapat membaca objek saat
jarak 5 cm, karena sinyal-inframerah terganggu oleh cahaya matahari langsung
Meski begitu, kesalahan tersebut masih sesuai standar dan dapat diatasi. dengan
mendekatkan objek kepada sensor.

Dalam pengujian sensor REID, RFID Reader telah dapat membaca RFID Tag dalam
jarak < 60 mm. Terdapat 2 RFID Tag yaitu card 2 dan card 8 yang tidak dapat
membaca saat jarak 60.mm, karena berada dalam posist yang salah terhadap Reader.
Meski begitu, secara keseluruhan hasil pengujian RFID sudah sesuai dengan standar
jarak pembacaan pada spesifikasi sensor RFID yaitu 0~ 60mm.

Hasil pada titik pengujian GPS menunjukkan nilai-longtitude dan latitude yang
didapat tidak jauh berbeda dengan titik yang ada di Google Maps: Perbedaan kecil
tersebut disebabkan oleh akurasi GPS yang terkadang tidak stabil, namun masih
dalam batas standar.

Dalam pengujian, Buzzer telah berfungsi dengan baik Sesuai dengan cara kerja yang
diinginkan, dimana saat penumpang prioritas meng-tap kartu dan duduk, maka
Buzzer tidak berbunyi. Sedangkan, saat penumpang tidak meng-tap kartu dan duduk,
maka Buzzer akan berbunyi.

Untuk mengetahui performansi tranmisi data dilakukan pengujian QoS dan telah
didapatkan hasil throughput = 13 kbps, packet loss = 0%, delay = 114,46641'ms, dan
jitter = 155,42737.ms. Hasil tersebut telah termasuk kategori baik.

5.2 Saran

Dengan adanya tugas akhir “Rancang Bangun Sistem Pemantauan Ketersediaan Tempat
Duduk Prioritas pada Gerbong Kereta Berbasis IoT dan Aplikasi Android” dapat
dikembangkan dengan menambah rute perjalanan yang digunakan dan dapat
diimplementasikan di KRL untuk membantu penumpang prioritas mendapatkan haknya dan

memberikan tindakan preventif kepada penumpang yang bukan prioritas.
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The Arduino Mega 2560 is a microcontroller board based on the ATmega2560 (datasheet).

It has 54 digital input/output pins (of which 14 can be used as PWM outputs), 16 analog
the microcontroller; simply connect it to a computer with a USB cable or power it with a AC-

to-DC adapter or battery to get started. The Mega is compatible with most shields designed

power jack, an ICSP header, and a reset button. It contains everything needed to support
for the Arduino Duemilanove or Diecimila.

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

Schematic & Reference Design

EAGLE files:

Overview
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L-5 Datasheet Arduino Mega

Summary

Microcontroller [rATmega2560
Operating Voltage 5V

[nput Voltage (recommended) 7-12v

Input Voltage (limits) 6-20V

Digital IO Pins

54 (of which 14 provide PWM output)

lnalog Input Pins

16

DC Current per I/O Pin M0 mA

DC Current for 3.3V Pin 50 mA

Flash Memory 256 KB of which 8 KB used by bootloader
SRAM 58 KB

EEPROM 4 KB

Clock Speed 16 MHz

Power

The Arduino Mega can be powered via the USB connection or with an external power supply.
The power source is selected automatically.

External (non-USB) power can come either from an AC-to-DC adapter (wall-wart) or
battery. The adapter can be connected by plugging a 2.1mm center-positive plug into the
board's power jack. Leads from a battery can be inserted in the Gnd and Vin pin headers of
the POWER connector.

The board can operate on an external supply of 6 to 20 volts. If supplied with less than
7V, however, the 5V pin may supply less than five volts and the board may be unstable.
If using more than 12V, the voltage regulator may overheat and damage the board. The
recommended range is 7 to 12 volts.

The Mega2560 differs from all preceding boards in that it does not use the FTDI USB-to-
serial driver chip. Instead, it features the AtmegaB8U2 programmed as a USB-to-serial
converter.

# VIN. The input voltage to the Arduino board when it's using an external power source
(as opposed to 5 volts from the USBE connection or other regulated power source). You
can supply voltage through this pin, or, if supplying voltage via the power jack, access
it through this pin.

# 5V. The regulated power supply used to power the microcontroller and other
components on the board. This can come either from VIN via an on-board regulator,
or be supplied by USB or another regulated 5V supply.

¢ 3V3. A 3.3 volt supply generated by the on-board regulator. Maximum current draw is
50 mA.

e GND. Ground pins.

Memory

The ATmega2560 has 256 KB of flash memory for storing code (of which 8 KB is used for
the bootloader), 8 KB of SRAM and 4 KB of EEPROM (which can be read and written with the
EEPROM library).

Input and Output

Each of the 54 digital pins on the Mega can be used as an input or output, using pinMode()

, digitalWrite(}, and digitalRead() functions. They operate at 5 volts. Each pin can provide or
receive a maximum of 40 mA and has an internal pull-up resistor (disconnected by default)
of 20-50 kOhms. In addition, some pins have specialized functions:

¢ Serial: 0 (RX) and 1 (TX); Serial 1: 19 (RX) and 18 (TX); Serial 2: 17 (RX)
and 16 (TX); Serial 3: 15 (RX) and 14 (TX). Used to receive (RX) and transmit
(TX) TTL serial data. Pins 0 and 1 are also connected to the corresponding pins of the
ATmega8U2 USB-to-TTL Serial chip.

o External Interrupts: 2 (interrupt 0), 3 (interrupt 1), 18 (interrupt 5),

19 (interrupt 4), 20 (interrupt 3), and 21 (interrupt 2). These pins can be
configured to trigger an interrupt on a low value, a rising or falling edge, or a change
in value. See the attachlnterrupt() function for details.

e PWM: 0 to 13. Provide 8-bit PWM output with the analogWrite() function.

« SPI: 50 (MISO), 51 (MOSI), 52 (SCK), 53 (SS). These pins support SPI
communication using the SPI library. The SPI pins are also broken out on the ICSP
header, which is physically compatible with the Uno, Duemilanove and Diecimila.

e LED: 13. There is a built-in LED connected to digital pin 13. When the pin is HIGH

L-4. Politeknik Negeri Jakarta
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Signal  LM393 Dual differential
LED comparator

Signal out
E—

IR signal trasmitter
GND —

oy

IR signal receiver
vCC
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Power LED  Variable resistor
to adjust distance

Description

Infrared Obstacle Aveoidance Proximity Sensors Module has builtin IR transmitter and IR
receiver that sends out IR energy and looks for reflecied IR energy to detect presence of

any cbstacle in front of the sensor module. The module has on board potentiometer that lets
user adjust detection range. The sensor has very good and stable response even in
ambient light or in complete darkness.

eyieyer Maba yiuwyaljod uizi eduey

The zensor module can be interfaced with Arduino, Raspberry Pi or any microcontroller
having 10 voltage level of 3.3V to 5V.

Applications

» Obstacle avoidance in robots

1|3 eAJe)] yninjas neje ueibeqas diynbusaw buese|iq ‘|

« Production counting on assembly lines
Presence defeclion

s

« Securiy systems

Features

» LM393 Comparator based detetction circuit is very stable and accurate
» On board potenfiometer sets obstacle detection range

« On board Power LED indicator

« On board Obsatcle Detection LED indicator

« 3.0MM mounting hole for easy mounting the sensor.
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Male header for easy connection
« Good Accuracy: By use of Infra-red LED transmitter the module performs well in
Ambient light

Y
Technical Specifications

1uir s

» Model Number. FC-51

« Detection angle: 35 °

» Operating Veltage: 3.0V - 6.0V

« Detection range: Zom — 30cm (Adjustable using potentiometer)

« pchsize 1 3.1 cm (L) x 1.4 cm (W)

« Ovwerall Dimension: 4.5cm (L) x 1.4 cm (W), 0.7cm (H)

« Ative output level: Qutputs Low logic level when obsiacle is detected

« In-active cuiput level: Quiputs High logic level when obsiacle is not detected

undede jnjuaq wejep
Jaquins ueypngakusw uep ueywnjuedusaw eduey

« Current Congsumption:
@« at 3.3V :~23 ma
e at 3.0V: ~43 mA

Pinouts

1. WVCEC: 3.3V-5V power input pin
2. GND: 0V power pin
3. OUT: Digital Oufput Pin

L-6. Politeknik Negeri Jakarta
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L-7 Datasheet RFID

Features
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%
% General description
(Y

The MFRCE22 is a highly inlegrated readerfwriler for conbacless communicalion at 13.58
MHz. The MFRCS2Z reader supparts 130 144434 1 MIFAREE mode.

The MFRCE2Zs inlemal iransmitler pan is able 1o deive a readestayiler anbenna designed
i comrmunicate wilh ISOAEC 1444 3AMIFARE® cards and IransEponderns wilhoul
additional aclive circuilnyg. The receiver par provides a rabust and eflcient implemeniation
of a demodulation and decoding circuitry Tar signals from ISOIEC 14443AMIFARES
cornpatible cards and transponders. The digital parl handles the complels

IZ0DAEC 144434 framing and error delection (Parity & CRC). The MFRCSZ2 supports
MIFARESClassic (a.g. MIFARE® Standard) products. The MFRCS22 supports contactiess
cofmmunacalion using MIFARE® higher ransfer speeds up to 848 Kbil's in balh dirsclians.

Waricus hos! inlerfaces are implameanbed:

= SPlinlerfacs
* serial UART (simikar o R3232 with voltage levels acoording pad vollage supply)
* FC nkerface.

Jaquins ueyingakuaw uep uexywnjuesuaw eduey jui sijn} eAiey yninjas neje ueibeqas diynbuaw Huese(iq °|L

.
.

B Highly inlsgraled anale] creury 1o demodulabe and decode responses

B Buffered oulpul drivers lo connect an anlenna with minemum numbser of exiemal
Companents

B Supports ISOVIEC 144434 | MIFARE®

Typical aperaling distance n Readen®Wriler mode for communication o a
ISOMEC 144434 | MIFARE® up 1o 50 mm depending on the anlenna sibe and uning

Supports MIFARE® Classic encryplian in FReaderWriter mode
Supparts ISVIEC 144434 higher ransler speed commumication up o B4E kbilfs
Support af the MFIN { MFOUT

Additional power supgly o direcly supply the smarl card 1T connecled via MFIN /
MFOUT

Supporied hosl inlefaces

L-7. Politeknik Negeri Jakarta
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1.3.1 GPS performance

Parameter

Receiver type

Time-To-First-Fix”

Sensitivity®

Horizontal position accuracv"
Arcuracy of time pulse signal

Frequency of time pulse signal
Max navigation update rate
Velocity accuracy®

Heading accuracy”
Operational limits’

L-8 Datasheet GPS Ublox Neo-7M

GY-GPSU3-NEO

méH m7M mMBN

®E

UCC RX TX-GND

} @biox®

Specification

56 Channels
GPS L1CAA
SBAS L1C/A
QZSsLIC/A
Galileo E1B/C

Cold Start
Warm Start
Hot Start

Aided Starts’

Tracking & Mavigation
Reacquisition

Cold Start

Warm Start

Haot Start
Autonomous

SBAS

RIAS
99%

Dwynarnics
Altitude
Welocity

LUMITEA LS Y § s

L
o

NEO-7M-0.000
752000382488
EESEREF BEGES

1734

@ © vt

0400 20

www.Electropeak.com

NEOQ-TN MNEO-TM
295 30s
285 285

1s 1s

5s S5s
NEO-TN NEO-TM
~162 dBm -1&1 dBm
<160 dBm -160 dBm
~148 dBm -147 dBm
<148 dBm -148 dBm
~156 dBm -155 dBm
25m

2.0m

30ns

60 ns

0.25 Hz ... 10 MHz {configurable)

10 Hz

Q.1 mfs

0.5 degrees

=dq

50,000 m

500 mys

Politeknik Negeri Jakarta
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D i it

FEATURES

GENERAL
+ Singlea Power Supply Operation
= 2.7 to 3.6 volt for read, erase, and program operations
« Serial Peripheral Interface compatible - Mode 0 and Mode 3
= B7,108,864 x 1 bit strwcture or 33,554,432 x 2 bits (Dual Ouiput rmode) structure
= 2043 Equal Sectors with 4K byte sach
- Any Sector can be erased individually
* 128 Equal Blocks with 64K byte each
= Any Block can be erased individually
» Program Capability
- Byte basa
- Page base (258 byles)
* Laich-up probected to 100maA, from =14 to Vee +1V
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FERFORMANCE
+ High Performancea
- Fast access lime: BEMMHE s&rial clock
- Serigl clock of Dual Cutput mode - 30MHz
= Fast program time: 1.4ms(iyp. ) and Sms{max. Jpage
- Byle program tirme: Sus (typical)
- Fast erase time: B0raityp.) fsector ; 0.7s(typ. ) lock
+ Low Power Consumpbion
- Lo active read current: 25maAmax.) at BEMHz
« Low active programming curnent: 20me (max. ]
- Levw active erase current: 20mA (ras. )
- L standby current: S0us, (max.)
= Dwpap power-doen mode Sud (typical)
= Typical 100,000 erase/program cycles
= 20 years of data retention
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T F— B

Features

IEEE 53211 b'g/n-comphart

Supports 20 MHz, 40 MHz bendwidth in 2.4
GHz band

1T1R mode with data rete up to 150 Mops
Wi-Fi Mutimedia (AWK

TP A-WMIPDL, TUFX A-MEDU

Immediate Block ACK,

Fragmentation end defragmentation

Tramamit opporbunity (THOR)

Automatic Bascon monitonng (herdwans TSF)
d = virtual Wi-Fi interfaces

Simuitanscus support for Infrestructiure BES in
Station mode, SoftAF mode, Station + SoftAP
made, and promiscuous mods

" o O . o, S
hat wihan ESPI2-C3 scans in Stabon mods,

Sintion channs
Anterna diversity
BO2 11mc FTM

Supports externa power emplifier

oath

Bhustooth LE: Biuetooth 5, Blustooth mesih
High peoar mode (18 dBm)

Speed: 125 Kbpe, 500 Kbps. 1 Mbps, 2 Mbps
Advertising extensions

hultiple advertizemeant sats

Charnsl agliaction algorithm #2

Intermnal co-existence mechaniam babaean Wi-R
end Blustooth 1o share the same antenna

L-10 Datasheet ESP32

www.mischianti.org | TSETHET

CPU and Memory

» 32-bit RISC-V single-core processor, up to 160

MHz
Coreddark® scons:

— 1 core at 160 MHz: 407 22 Corehark; 2.55
CorebdarkMiHz

384 KB ROM
400 KB SRAM (16 KB for cache)
B KB SRAM in RTC

Embedded flash (z=e detals in Chapter 1

ESPE2-C8 Senes Compansony

5P, Dueal SPI, Ciead 5P, and OP interfeces that
glow connection to mutipks extemal fliash

» Access to flash accelersted by cache

» Supports flash in-Circult Programming §CF)

Advanced Perpheral Interfaces

s 23 x programmable GFIOs

» Dhigital interfaces:

- 3= 5P
- 2= LWART
- 1=2C
- 1=28

— Remote control peripheral, with 2 fransmit
channels and 2 recaive channets

— LED PWM controlier, with wo to & channels
— Full-spesd USHE Senial/ JTAG controler

— General DA controler (GDMA), with 3
transmit channels and 3 recetes channels

— 1= TWAI® controller compatiole with 150
118861 [CAM Spedfication 2.0)

* Analog interfaces:

L-10.
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L-10 Datasheet ESP32

& Hash emcryption

— 2« 12-bit SAR ADCe, up to 6 channels

= 4006-bit OTF, wp to 1792 bits for use

— 1 = temperature sensor

& Timers:

|

— AES-128/2586 [FIPE PUB 197)

& Cryptographic herdware eccelerstion:

= SHA Accalerator (FIFS PUB 180-4)
= RSA Accelarstor

= Rendom Numoer Genarator (RMNG)
= HMAC

= [Digital signature

-

X
=
X
Ll
=
L
O
o

NEGERI
JAKARTA

— 2 = 54-bit general-purposs timers

— 3 = watchdog timers
— 1 = 52-bit system timer
* Power Menagement Unit with four power modes

Security

Hak Cipta:
1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian, penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.

b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta

Politeknik Negeri Jakarta
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Program Arduino Mega

#include <SPI.h>

#include <MFRC522.h>
#include <TinyGPS++.h>
TinyGPSPlus gps;

#define
#define
#define
#define

static const uint32_ t GPSBaud = 9600;

const
const
const
const
const
const
const
const

const
const
const
const
const
const
const
const

int
int
int
int
int
int
int
int

int
int
int
int
int
int
int
int

BUZZ_PIN

RST_PIN
Ss_1_PIN
SS_2_PIN

pinBuzzl =
pinBuzz2
pinBuzz3
pinBuzz4
pinBuzz5
pinBuzz6
pinBuzz7
pinBuzz8 =

pinSensorl
pinSensor2
pinSensor3
pinSensor4
pinSensor5
pinSensor6
pinSensor7
pinSensor8

int bacaSensorl;
int bacaSensor2;
int bacaSensor3;
int bacaSensor4;
int bacaSensor5;
int bacaSensor6;
int bacaSensor7;
int bacaSensor8;

22;
23;
24;
25;
26;
27;
28;
29;

MFRC522: :MIFARE Key key;

#define NR_OF READERS
byte ssPins[] = {SS_1_PIN, SS_2 PIN};
MFRC522 mfrc522[NR_OF READERS] ;

String Access [16] = {"13A8E6B6",
"93F418B7",

"AO155E20",
"§0E84020",

int accessSize = 16;

}:

2

"E326EFB6",
"F3F2DEB6",
"90E80220",
"B1CB191D",

L-11 Kode Program Arduino Mega

"C3D1ECB6", "8312E4B6",
"13CD18B7", "C312E4B6",
"A044BB20", "AQ0TAF820",
"90832E20", "A05A3520"

Politeknik Negeri Jakarta
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String uid;
boolean granted;
boolean statusData;
int Total = 0;

String sama, samal = "-";
int samariset = 0;

int stres = 0;

String kirim;

float latt, longg;

int sttap = 0;

int sl1, s2, s3, s4, s5, s6, s7, s8;
int ssl, ss2, ss3, ss4, ss5, ss6, ss7, ss8;

int hitl, hit2, hit3, hit4, hit5, hit6, hit7,

void setup() {

Serial.begin(115200) ;
Seriall.begin(115200) ;
Serial2.begin(9600) ;

pinMode (pinBuzzl, OUTPUT) ;
pinMode (pinBuzz2, OUTPUT) ;
pinMode (pinBuzz3, OUTPUT) ;
pinMode (pinBuzz4, OUTPUT) ;
pinMode (pinBuzz5, OUTPUT) ;
pinMode (pinBuzz6, OUTPUT) ;
pinMode (pinBuzz7, OUTPUT) ;
pinMode (pinBuzz8, OUTPUT) ;

pinMode (pinSensorl, INPUT PULLUP);
pinMode (pinSensor2, INPUT PULLUP);
pinMode (pinSensor3, INPUT PULLUP) ;
pinMode (pinSensor4, INPUT PULLUP);
pinMode (pinSensor5, INPUT PULLUP) ;
pinMode (pinSensor6, INPUT_PULLUP);
pinMode (pinSensor7, INPUT PULLUP) ;
pinMode (pinSensor8, INPUT PULLUP) ;

SPI.begin() ;
pinMode (BUZZ_PIN, ‘OUTPRUT) ;

L-11 Kode Program Arduino Mega

hit8;

for (uint8_t reader = 0; reader.< NR OF READERS; reader++) {
mfrc522[reader] .PCD_Init(ssPins[reader], RST PIN);

Serial.print(F("Reader "));
Serial.print(reader) ;
Serial.print(F(": "));

mfrc522 [reader] .PCD_DumpVersionToSerial () ;

for (byte i = 0; i < 6; i++) {
key.keyByte[i] = OxFF;
}
delay (1000) ;
}
setupTimerl () ;

L-12
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// String x = "";
// while(x '= "OK"){
EF // if (Seriall.available()) {
Fy // x = Seriall.readString();
n // }
5 /1 }
)

// Serial.println("OK");

digitalWrite (BUZZ_PIN, HIGH);
delay (500) ;
digitalWrite(BUZZ_PIN, LOW) ;

—

void loop() {

while (Serial2.available() > 0)
if (gps.encode (Serial2.read()))
displayInfo();
if (millis() > 5000 && gps.charsProcessed() <. 10)
{
Serial.println("No GPS detected: check wiring.");
while (true);
}
if (statusData) {
statusData = false;

}

eyieyer LabaN yiuyaajod yijiw exdideH S

for (uint8_t reader = 0; reader < NR OF READERS; reader+t) {

if (mfrc522[reader].PICC_IsNewCardPresent() &&
mfrc522 [reader] .PICC_ReadCardSerial()) {

uid =" ll,.
granted = false;

Serial.print("Card:");

dump byte array(mfrc522[reader].uid.uidByte,
mfrc522[reader].uid.size) ;

uid. trim() ;

uid.replace(" ", "");

uid. toUpperCase() ;

: Jaquins ueyngakuaw uep ueywnjueduaw eduey jui sijn} eA1e) Yynin|as neje ueibeqas diynbusw Huese|iq L

for (int i =.0,; i <= (accessSize -.1); i++)
{
if (Access[i] == uid) {
sama = Access[i];
if (sama == samal) {
stres = 1;
Serial.println("karitu sama");
} else {
stres = 0;
Serial.println("okkkk") ;
if (Total <= 8) {
Total++;
granted = true;

}
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if (Total >= 9) {
Serial.println("penuhhhh");
granted = false;
Total = 8;

}

sama0 = sama;

samariset = 0;
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}

}
if (granted) ({
sttap = 1;
if (Total >= 9) {
Serial.println("penuhhhh") ;
granted = false;
Total = 8;
digitalWrite(BUZZ_PIN, HIGH) ;
delay(1000) ;
digitalWrite(BUZZ_PIN, LOW) ;

eyieyer uabap Niuysijod uizi edue)

}

Serial.println("Di Terima');

digitalWrite(BUZZ_PIN, HIGH) ;

delay (500) ;

digitalWrite (BUZZ_PIN, LOW);
} else {

Serial.println("Di Tolak");

digitalWrite(BUZZ_PIN, HIGH) ;

delay (250) ;

digitalWrite (BUZZ_PIN, LOW);
delay (250) ;

digitalWrite (BUZZ_PIN, HIGH);
delay (250) ;

digitalWrite (BUZZ [PIN, LOW);
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mfrc522[reader] .PICC HaltA() ;
mfrc522[reader] .PCD_StopCryptol() ;
}
}

if (runEvery(1000)) {
String kirim = String(latt, 6) + "#" + String(longg, 6) + "#' +
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String(bacaSensorl). + "-" + String(bacaSensor2) + "-" +
String(bacaSensor3) + "-" + String(bacaSensor4) + '"-'"-+
String(bacaSensor5) + "-" + String(bacaSensor6) + "-" +
String(bacaSensor7) + "-" + String(bacaSensor8) ;

Serial.println(kirim);
Seriall.println(kirim);

}

static unsigned long previousMillis = 0;
unsigned long currentMillis = millis();
if (currentMillis - previousMillis >= 1000 && stres == 1)
{
samariset = samariset + 1;
if (samariset >= 10) {
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sama = "";

sama0 = "-";

stres = 0;

samariset = 0;
}
Serial.println("hit reset = " + String(samariset));
previousMillis = currentMillis;

exdid yeH

eyie)er MaBaN IWyd|od Hijiw exdid NeH )

—

void dump byte array (byte * buffer, byte bufferSize) {
for (byte i = 0; 1 < bufferSize; i++) {

uid.concat(String (buffer[i] < 0x10 2?2 " O™ : " ")),
uid.concat(String (buffer[i], HEX));
}

—

ISR(TIMER1 COMPA vect) {

bacaSensorl = digitalRead(pinSensorl) ;
bacaSensor2 = digitalRead (pinSensor2) ;
bacaSensor3 = digitalRead (pinSensozr3) ;
bacaSensor4 = digitalRead (pinSensori) ;
bacaSensor5 = digitalRead (pinSensor5) ;
bacaSensor6 = digitalRead (pinSensor6).;
bacaSensor7 = digitalRead (pinSensor7) ;
bacaSensor8 = digitalRead (pinSensor8) ;
Serial.print("Total=") ;
Serial.println(Total) ;
//=====111111111
if (bacaSensorl == LOW && sttap == 1 && sl == 0) ({
sttap = 0;
sl = 1;
}
if (sl == 1 && bacaSensorl == LOW) {
digitalWrite (pinBuzzl, LOW);
ssl =1;
hitl = 0;
} else if (sl == 1 && bacaSensorl == HIGH && ssl == 1) {
hitl = hitl + 1;
if (hitl >='10)
sl = 0;
ssl = 0;
Total--;
}

: Jaquins ueyngakuaw uep ueywnjueduaw eduey jui sijn} eA1e) Yynin|as neje ueibeqas diynbusw Huese|iq L

} else if (sl == 0 && bacaSensorl == LOW && ssl == 0) {
digitalWrite (pinBuzzl, HIGH);

} else {
digitalWrite (pinBuzzl, LOW);

[ [==========22222222

if (bacaSensor2 == LOW && sttap == 1 && s2 == 0) {
sttap = 0;
s2 = 1;

L-12 Politeknik Negeri Jakarta
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}

if (s2 == 1 && bacaSensor2 == LOW) {
digitalWrite (pinBuzz2, LOW);
ss2 = 1;
hit2 = 0;

} else if (s2
hit2 = hit2
if (hit2 >=

s2 = 0;

ss2 = 0;

Total--;
}
Serial.println("sensor 2 menghitung = " + String(hit2));

} else if (s2 == 0 _&& bacaSensor2 == LOW && ss2 == 0) {
digitalWrite (pinBuzz2, HIGH);

} else {
digitalWrite(pinBuzz2, LOW).;

== 1 && bacaSensor2 == HIGH && ss2 == 1) {
+1;
10) {

/ /==========333333333333

if (bacaSensor3 == LOW && sttap == 1 && s3 == 0) ({
sttap = 0;
s3 = 1;

}

if (s3 == 1 && bacaSensor3 == LOW) {
digitalWrite (pinBuzz3, LOW) ;
ss3 =1;
hit3 = 0;

} else if (s3
hit3 = hit3
if (hit3 >=

s3 = 0;

ss3 = 0;

Total--;
}
Serial.println("sensor 3 menghitung = " '+ String(hit3));

} else if (s3 == 0 && bacaSensor3 == LOW && ss3 == 0) {
digitalWrite (pinBuzz3, HIGH);

} else {
digitalWrite (pinBuzz3, LOW) ;

== 1 && bacaSensor3 == HIGH && ss3 == 1) {
+ 1;
10) {

[ [==========44444444444
if (bacaSensor4 == LOW && sttap == && s4 == 0) {
sttap = 0;
sd = 1;
}
if (s4 == 1 && bacaSensor4 == LOW) ({
digitalWrite (pinBuzz4, LOW);
ss4d = 1;
hitd4 = 0;
} else if (s4 == 1 && bacaSensor4 == HIGH && ssd4 == 1) {
hitd = hitd + 1;
if (hit4d >= 10) {
s4 = 0;
ss4 = 0;
Total--;
}
Serial.println("sensor 4 menghitung = " + String(hit4));

} else if (s4 == 0 && bacaSensord4 == LOW && ssd4 == 0) {
digitalWrite (pinBuzz4, HIGH);
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} else {
digitalWrite (pinBuzz4, LOW);

/ /==========5555555555555555555
if (bacaSensor5 == LOW && sttap == 1 && s5 == 0) ({
sttap = 0;
s = 1;
}
if (s5 == 1 && bacaSensor5 == LOW) {
digitalWrite (pinBuzz5, LOW);
ss5 = 1;
hit5 = 0;
} else if (s5 == 1 && bacaSensor5 == HIGH && ss5 == 1) {
hit5 = hith + 1;
if (hit5 >= 10) {
s5 = 0;
ss5 = 05
Total--;
}
Serial.println("sensor 5 menghitung = " + String(hit5));
} else if (s5 == 0 && bacaSensor5 == LOW && ss5 == 0) {
digitalWrite (pinBuzz5, HIGH);
} else {
digitalWrite (pinBuzz5, LOW);
}
[ /==========66666666666666
if (bacaSensor6 == LOW && sttap =='1 && s6 == 0) {
sttap = 0;
s6 = 1;
}
if (s6 == 1 && bacaSensor6 == LOW) {
digitalWrite (pinBuzz6, LOW) ;
ss6 = 1;
hit6 = 0;
} else if (s6 == 1 && bacaSensor6 == HIGH && ss6 == 1) {
hit6 = hit6 + 1;
if (hite >= 10) {
s6 = 0;
ss6 = 0;
Total--;
}
Serial.println("sensor 6 menghitung = " + String(hit6)) ;
} else if (s6 == 0 && bacaSensor6 == LOW && ss6 == 0) {
digitalWrite (pinBuzz6, HIGH);
} else {
digitalWrite (pinBuzz6, LOW) ;

//::::::::::7777777777
if (bacaSensor7 == LOW && sttap == && s7 == 0) {
sttap = 0;
s7 = 1;
}
if (s7 == 1 && bacaSensor7 == LOW) {
digitalWrite (pinBuzz7, LOW);
ss7 =1;
hit7 = 0;
} else if (s7 == 1 && bacaSensor7 == HIGH && ss7 == 1) {
hit7 = hit7 + 1;
if (hit7 >= 10) {
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s7 = 0;

ss7 = 0;

Total--;
}
Serial.println("sensor 7 menghitung = " + String(hit7));
} else if (s7 == 0 && bacaSensor7 == LOW && ss7 == 0) {
digitalWrite (pinBuzz7, HIGH);
} else {
digitalWrite (pinBuzz7, LOW);
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//::::::::::888888888
if (bacaSensor8 == LOW && sttap == 1 && s8 == 0) {
sttap = 0;
s8 = 1;
}
if (s8 == 1 && bacaSensor8 == LOW) {
digitalWrite(pinBuzz8, LOW).;
ss8 = 1;
hit8 = 0;
} else if (s8 == 1 && bacaSensor8 == HIGH && ss8 == 1) {
hit8 = hit8 + 1;
if (hit8 >= 10) {
s8 = 0;
ss8 = 0;
Total--;
}
Serial.println("sensor 8 menghitung = "+ String(hit8));
} else if (s8 == 0 && bacaSensor8 == LOW && ss8 == 0) {
digitalWrite (pinBuzz8, HIGH) ;
} else {
digitalWrite (pinBuzz8, LOW) ;
}
Serial.println();
}
void setupTimerl() {
nolnterrupts() ;
// Clear registers
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S
o
(1]
3
Q
c
=,
T
Q
=]
=
Q.
-]
==
3
(]
=
<
=
=
o
=
=
(]
T
(]
3
=
3
Q
o
=
<
o
3
Q
g
>
o
=
)
o
-
o
==
=4
==
2
[
Q
(]
=
o
o
=
o
-
I
o

&
o
1]
3
Q
c
=
T
o
=
=
Q
3
<
Y
c
=
-
[
=
=
(1)
T
m
-~
-
=
Q
Y
=
T
([
=
o
2
=
o
=
T
(i
>
o
=
Q
=
T
M
=
£
=
Q
=
=
Q
<
1Y)
3.
I
5
T
]
=
=
=
Q
=
)
T
=)
=
O
=
T
M
=
—
w
Q
=
=
=3
4
=~
1
-
1
c
==
=
(Y]
=
o
=
()
=
Y]
-
<
3
o
7
i
Q
=

TCCR1A = 0;
TCCR1B = 0;
TCNT1 = 0;

// 1 Hz (16000000/((15624+1)*1024))
OCR1A = 15624;
// CTC
TCCR1IB |= (1 << WGM12).;
// Prescaler 1024
TCCR1B |= (1 << CS12) | (1'<<:CS1l0).;
// Output Compare Match A Interrupt Enable
TIMSK1 |= (1 << OCIE1lA);
interrupts() ;
}
void displayInfo() {
if (gps.location.isValid())
{
latt = gps.location.lat(), 6;
longg = gps.location.lng(), 6;
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else
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Serial.println("Masi Mencari Lokasi");
static unsigned long previousMillis

unsigned long currentMillis
if (currentMillis - previousMilli
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boolean runEvery(unsigned long interval)

Hak Cipta:

1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian , penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.
b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta
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L-12 Kode Program ESP 32

Program ESP32

#include <WiFi.h>

#include <HTTPClient.h>

const char WIFI SSID[] = "Lp2m ARAY";

const char WIFI PASSWORD[] = "98765432abc";

String HOST NAME = "http://192.168.1.13"; // change to your PC's IP
address

String PATH NAME = "/bimbel/PNJ/Ap
String queryString, payload;
String gab, gab0 = "-";

NebRuteKRL/simpan.php";

float latt, longg;
String sensor;

1.begin (WIFI_S
ial.println("C
e (WiFi.statu
lay(500);

rial.print (".

.println(""
.print ("Con
.println (Wi

M\W POLITEKNIK
A& NEGERI
J0\W .JAKARTA

latt = tring (inData, '#', 0).toFloat();
longg = g(inData, '#', 1).toFloat();
sensor =

Serial.println("latt = " + String(latt));
Serial.println("longg = " + String(longg));
Serial.println("sensor = " + String(sensor));

}

if (runEvery(1000)) { // repeat every 5000 millis
gab = String(latt, 4) + "-" + String(longg, 4) + "-" +
String(sensor);
Serial.println(gab);
if (gab == gab0) {
} else {
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L-12 Kode Program ESP 32

queryString = "?data=" + String(sensor) + "&latitude=" +
String(latt, 6) + "&longitude=" + String(longg, 6) + "&keterangan=" +
String(idalat);

Serial.println(queryString);

HTTPClient http;

http.begin (HOST NAME + PATH NAME + queryString); //HTTP

int httpCode = http.GET();

// httpCode will be negative on erro
if (httpCode > 0) {

// file found at serve
if (httpCode == HTTP

payload =
Serial.prin
} else {
// HIT
been handled

erver response heade

\ ttpCode) ;

erial.printf (" [HTT

http.end();
gab0 = gab;
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ndex ? str.substring(strIdx[0], strIdx[1]) : "";

return found

boolean runEvery(unsigned
{
static unsigned long previousMillis = 0;
unsigned long currentMillis = millis();
if (currentMillis - previousMillis >= interval)
{
previousMillis = currentMillis;
return true;
}

return false;
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1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
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b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta
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