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Rancang Bangun Prototype Sistem Penitipan Mobil Di Bandara Berbasis
Komunikasi Long Range (LoRa)

“Perencanaan Prototype Hardware Sistem Penitipan Mobil di Bandara

Berbasis Komunikasi.l.ong Range«(LoRa)”

ABSTRAK

Di lingkungan bandara, permintaan akanstempat parkir mobil, baik sementara maupun dalam
jangka waktu lama, sangat tinggi. Namun, sistem penitipan parkir di bandara masih mengalami
kendala seperti jarak komunikasi yang terbatas dan kurangnya efisiensi. Teknologi LoRa
diharapkan® dapat mengatasi masalah ini. Seiring pertambahan jumlah mobil, diperlukan
perkembangan infrastruktur pendukung. Sistem parkir di.bandara merupakan salah satu contohnya.
Sistem konvensional di Indonesia membuat pengguna harus mencari tempat parkir dengan cara
mengelilingi area parkir, menghabiskan waktu.dan energi. Solusinya adalah sistem parkir otomatis
yang mendeteksi ketersediaan tempat parkir dan memberikan informasi real-time kepada pengguna,
melalui platform website. Tujuan dari tugas akhir ini- adalah.untuk memperkenalkan masalah yang
dihadapi dalam sistem penitipan parkir di bandara Indonesia, terutama terkait dengan permintaan
yang tinggi akan tempat parkir mobil dan kendala-kendala seperti jarak-komunikasi terbatas dan
kurangnya efisiensi, juga bertujuan untuk menggambarkan bagaimana teknologi LoRa dapat
menjadi solusi potensial untuk mengatasi masalah tersebut. Alat ini menggunaka Arduino Mega
sebagai mikrokontroler, RFID sebagai identifikasi pelanggan, LCD untuk menampilkan status
parkir, sensor ultrasonik untuk mendeteksi.jarak kendaraan,.LED sebagai indikator ketersediaan,
motor servo sebagai penggerak palang parkir, dan LoRa yang menjadi media transmisi sistem ini.
Pada pengujian, sensor ultrasonik dapat membaca dalam jarak < 3 cm, RFID dapat membaca
dalam jarak'< 60 mm.

Kata kunci: deteksi kendaraan, LCD, LoRa, RFID, sistem parkir bandara, ultrasonik, website
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Design of Prototype Car Parking Custody System at Airport Based on Long
Range Communication (LoRa)

"*Hardware Prototype Planning of Car Parking Custody System at the Airport

Based on Long Range Communication (LoRa)"

ABSTRACT

In the airport environment, the demandsfor car parking space, both temporary and long-term, ‘is
very high. However, the parking deposit system at the airport still experiences problems such as
limited communication distances and a lack of efficiency. LoRa technology is expected to solve this
problem. As the number of cars increases, it is necessary to develop supporting infrastructure. The
parking system at the airport is one example. Conventional systems in Indonesia make users have
to find a parking space by circling the parking area, spending time and energy. The solution is an
automatic parking system that detects the availability of parking spaces and provides real-time
information to users through a website platform. The purpose of this final project is to introduce the
problems faced in the parking deposit system-at Indonesian airports, especially related to the high
demand for car parks and constraints such as.limited communication distance and lack of efficiency,
also aims to describe how LoRa technology can become a potential solutionsto address the problem.
This tool uses Arduino Mega as a microcontroller, RFID as customer identification, LCD to display
parking status, ultrasonic sensors to detect vehicle distances, LEDs as availability indicators, servo
motors as parking barrier drivers, and LoRa as the transmission.medium for this system. In testing,
ultrasonic sensors can read within < 3 em, REID can read within < 60 mm.

Keywords: vehicle detection, LCD, LoRa, RFID, airport parking system, ultrasonic, website
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BAB |
PENDAHULUAN

1.1  Latar Belakang

Transportasi memiliki peranan penting dalam kehidupan masyarakat,
karena berdampak pada kualitas hidup dan aksesibilitas mereka. Kualitas mobilitas
mempengaruhi kemudahan akses ke"lapangan pekerjaan;. pusat perbelanjaan,
hiburan, serta mendukung interaksi sosial. Oleh karena itu, kendaraan pribadi
memiliki peran yang sangat Krusial. Walaupun demikian, kendala parkir'menjadi
tantangan signifikan-karena memerlukan ruang yang luas dan area parkir.yang
memadai. Terkadang, ketika‘ingin menyimpan mobil di bandara, sering kali sulit
untuk menemukan tempat parkir kosong atau mengetahui apakah kapasitas penuh.
Hal int mengakibatkan kebutuhan untuk mencari alternatif parkir setelan masuk dan
mencari tempat yang aman untuk parkir mobil, terutama saat mobil ditinggalkan
dalam jangka waktu lama di bandara untuk perjalanan jauh.

Berdasarkan permasalahan tersebut, pengusul .memiliki tujuan untuk
mengembangkan sistem parkir yang efisien; aman, dan nyaman di bandara. Sistem
ini menggunakan teknologi Radio Frequency ldentification (REID) sebagai tanda
pengenal mobil untuk parkir dan menggunakan teknologi Long Range (LoRa)
untuk mengirimkan informasic mengenai masuk. dan" keluar. kendaraan serta
ketersediaan area parkir. Kelebihan LoRa termasuk jangkauan yang luas, konsumsi
energi yang rendah, serta kemampuan operasional mandiri yang membuatnya
menjadi pilihan yang optimal. Melalui server“web pada sistem ini, informasi
mengenai identitas kendaraan yang masuk dan keluar dari area parkir akan
ditampilkan, memudahkan pihak admin dalam memantau status parkir yang terisi
dan belum terisi. Informasi mengenai jumlah kendaraan yang.sedang diparKir dan
ketersediaan tempat parkir juga akan diinformasikan:Saat kendaraan meninggalkan
area parkir, pihak admin dapat menghitung biaya parkir berdasarkan durasi parkir.

Maka dari itu, pada tugas akhir ini akan dibuatlah alat ini dengan Rancang
Bangun Prototype Sistem Penitipan Mobil di Bandara Berbasis Komunikasi Long

Range (LoRa) Terintegrasi Database.

1 Politeknik Negeri Jakarta
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Rumusan Masalah
Berdasarkan latar belakang yang telah diuraikan diatas, maka permasalahan

yang akan dibahas dalam tugas akhir ini adalah sebaagai berikut:

Bagaimana cara membuat prototype sistem penitipan mobil di bandara
berbasis komunikasi Long Range (LoRa)?
Bagaimana menguji performansi_dari penggunaan komunikasi Long
Range (LoRa) pada pendeteksi kendaraan pada lahan parkir mobil?
Bagaimana menguji pengiriman data antara komunikasi Long Range
(LoRa)?
Bagaimana menguji<pengiriman data dari LoRa TTGO Esp menuju ke
Web Server?

Tujuan

Tujuan yang ingin dicapal dari_tugas akhir yang dibuat adalah sebagai

>
. 1.2
8]
©
o~
(Y]
3. 1
;
o
— 2.
ol
)
x
E.
F 3 3.
2
)
Q
2
[ S
o
=
(3
*
g 13
berikut:
N
2.
3.
4.
1.4
1.
2.
3.

Mampu membuat system prototype sistem_penitipan mobil di bandara
berbasis komunikasi Long Range (LoRa).

Mampu menguji performansi dari penggunaan komunikasi Long Range
(LoRa) pada pendeteksi kendaraan pada lahan parkir mobil.

Mampu menguji pengiriman data antara komunikasi Long Range TTGO
ESP (LoRa)

Mampu menguji pengiriman data dari TTGO LoRa ESP menuju ke Web

Server.

Luaran

Luaran yang.ingin-dicapai.dari tugas akhir ini diantaranya sebagai berikut:
Alat Tugas Akhir Rancang-Bangun.Sistem.Penitipan Mobil di Bandara
Berbasis Komunikasi LoRa yang Terintegrasi Database
Laporan Tugas Akhir Rancang Bangun Sistem Penitipan Mobil di
Bandara Berbasis Komunikasi LoRa yang Terintegrasi Database

Jurnal llmiah

Politeknik Negeri Jakarta
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5.2

BAB V
PENUTUP

Simpulan

Simpulan yang dapat diambil dari hasil pembuatan Tugas Akhir “Rancang

Bangun Prototype Sistem Penitipan Mobil Di Bandara Berbasis Komunikasi Long

Range (LoRa) Terintegrasi Database’sebagai berikut:

1. Alat ini dibuat supaya sistem parkir dibandara bisa mengirim-data melalui

komunikasi LoRa dengan baik. Sistem ini menggunakan teknolegiRadio
Frequeney ldentification(RFID) sebagal tanda pengenal mobil untuk parkir
dan.-menggunakan teknologi Long Range (LoRa). untuk mengirimkan
informasi mengenai masuk dan keluar kendaraan serta ketersediaan area
parkir

Bedasarkan pengujian Performasidari penggunaan komunikasi LoRa yaitu
alat ini terdiri dari beberapa perangkat yaitu, sebuah catu daya dengan
keluaran +5V. Perancangan dan realisasi Sistem catu daya menghasilkan
tegangan keluaran yang cukup baik untuk keluaran 5V sebesar 5.05 V.
Bedasarkan pengujian jarak pengiriman data antar LoRa, dengan
pengambilan data yaitu pengujian jarak dalam kondisi LOS dan kondisi
obstacle. Pada kondisi LOS, LoRa dapat mengirim data hingga 350 meter,
sedangkan pada kondisi Qbstacle;-LoRa hanya dapat mengirim data sampai
250 meter.

Berdasarkan hasil data yang dikirim_ dari TTGO._LoRa ESP dengan Web
server yang dibuat sudah dapat terkirim dengan adanya delay selama 5 detik

untuk dapat melihat hasilnya di Web server.

Saran

Saran yang dapat diberikan dari hasil Tugas Akhir “Rancang Bangun

Prototype Sistem Penitipan Mobil Di Bandara Berbasis Komunikasi Long Range
(LoRa) Terintegrasi Database” sebaiknya alat ini dapat dikembangkan kembali agar

dapat membantu pengiriman data melalui komunikasi LoRa.
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L-6 Datasheet Arduino Mega
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Overview

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
inputs, 4 UARTs (hardware serial ports), a 16 MHz crystal oscillator, a USB connection, a
power jack, an ICSP header, and a reset button. It contains everything needed to support
the microcontroller; simply connect it to a computer with a USB cable or power it with a AC-
to-DC adapter or battery to get started. The Mega is compatible with most shields designed
for the Arduino Duemilanove or Diecimila.

Schematic & Reference Design
EAGLE files: arduino-mega2560-reference-design.zip
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e VIN. The input voltage to the Arduino board when it's using an external power source
(as opposed to 5 volts from the USB 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.

eydid yeyH

eyieyer 1abaN yiwydod Hijiw eydid YeH ©

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 ocutput, 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:

eyeyer Labap yiuya3ijod wizi eduey

¢ 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
ATmegaBU2 USB-to-TTL Serial chip.

e 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 attachInterrupt(} function for details.

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

e 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.

LED: 13. There is a built-in LED connected to digital pin 13. When the pin is HIGH
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L-8 Datasheet Dragino Shield

) DRAGIND

Long Range Wireless Transceiver for Arduino

Lora Shield

Lora Shield Arduino Long Range Transceiver Board

‘ OVERVIEW: ‘f} ; [

Lora Shield is a long range transceiver on a Arduino shield form factor and based on
Open source library. The Lora Shield allows the user to send data and reach extremely
long ranges at low data-rates.|t provides ultra-long range spread spectrum
communication and high interference immunity whilst minimising current consumption

Specification:

168 dB maximum link budget

The Lora Shield based on semtech sx1276/sx1278 targets professional wireless sensor +20 dBm - 100 mW constant RF output vs

network applications such as irrigation systems, smart metering, smart cities, smartphone +14 dBm high efficiency PA P
detection, building automation, and so on b

Programmable bit rate up to 300 kbps f: {
High sensitivity: down to -148 dBm
Using patented LoRaTM modulation technique the Lora Shield can achieve a
sensitivity of over -148dBm using a low cost crystal and bill of materials. The high
sensitivity combined with the integrated +20 dBm power amplifier yields industry leading Excellent blocking immunity N N
link budget making it optimal for any application requiring range or robustness. LoRaTM
also provides significant advantages in both blocking and selectivity over conventional
modulation techniques, solving the traditional design compromise between range, refention

interference immunity and energy consumption FSK, GFSK, MSK, GMSK, LoRaTM

Bullet-proof front end: IIP3 = -12.5 dBm

Low RX current of 10.3 mA, 200 nA register

and OOK modulation
Built-in bit synchronizer for clock recovery
Preamble detection
Features: 127 dB Dynamic Range RSS
* Compatible with 3.3v or 5v I/O Arduino Board Packet engine up to 256 bytes with CRC
* Frequency Band: one of 433/868/915 MHZ (Pre-configure in factory) Automatic RF Sense and CAD
* Low power consumption Built-in temperature sensor
* Optional External Antenna via SMA jack Low battery indicator
Compatible with Arduino Leonardo, Uno, Mega, DUE

Dragino Technology Co., Limited WWW.DRAGINO.COM

Room 70089, Zi'An Commercial Building, Qian Jin 1 Road
Xin'An 6th District, Bao'an District ; Shenzhen 518101,China
Direct: +86 755 86610 | Fax: +86 755 86647123

sales@dragino.com
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o S. - g_ x Viewing Area 123.5 x43.0 Power Supply | VpptoVss | -0.3 - 7.0 v
3 Qa & Q Dot Size 0.92 x 1.10 s Input Voltage Vi -03 - Vpp
ﬁ o o 5 ; Dot Pitch 0.98x1.16 Note
~ S *q o Mounting Hole 139.0x 55.5 * Vgg=0V, Vpp=5.0V
$ § g Q Character Size 4.84x9.22
T332
o @ BE
a < g - ELECTRICAL CHARACTERISTICS
— w STANDARD VALUE
[
g ‘g. E E. ITEM SYMBOL CONDITION MIN, P MAX. UNIT
o = 5‘ IR Vpp=+5V 4.7 5.0 53
g ®>9 input Vot ge Vo Vop=+3V 27 30 53 v
= 2 °T Supply Current Ioo Vpp=+5V - 8.0 10.0 mA
$ 3 g o -20°C 5.0 5.1 57
c X E 3 Recommended LC Driving 0°C 46 48 52
= = a m Voltage for Normal Temperature Vpp to Vo 25°C 41 45 47 \'
€ x93 Version Module 50°C 39 42 45
Ca 2 ; o 70 °C 3.7 39 43
T 8 3 LED Forward Voltage Ve 25°C - 22 46 v
‘2 o Q (= LED Forward Current Ig 25°C - 540 1080 mA
o = 2. 3 EL Power Supply Current leL VgL =110 Vac, 400 Hz - - 50 mA
2538
— = OPTIONS
-3 5 i
i — ?‘ g. PROCESS COLOR BACKLIGHT
= STN STN STN FSTN STN
= 9 B3 an Gray Yellow Blue BaW Color None tED . CCrL
g' g 3 X X X X X X e X
o ﬁ g For detailed information, please see the “Product Numbering System” document.
3 o<
o i 3. DISPLAY CHARACTER ADDRESS CODE
(1] Y - Display Position
T
3 o ; 1 2 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
c oo DD RAM Address |oo|o1[ [ [o4 o506 070809 0A[oB]oCc[oD oE[OF [10[11]12]13]
: 53 DD RAMAddress [ 40 [41[42[43[ 44 [45] 46 |47 [48 [ 49| 4A[4B [ 4C [ 4D [4E [4F [ 50 [ 51 [ 52 [ 53|
)
T g: DD RAMAddress [ 14 [15[16[ 17 [18[ 19 [1A[1B[1C[1D[1E[1F[ 20 [ 21 [22[23 [ 24 [ 25 [ 26 | 27 |
o 3 DD RAM Address | 54 | 55 | 56 | 57 | 58 | 59 | 5A | 5B | 5C | 5D | 5E | 5F | 60 | 61 | 62 | 63 | 64 | 65 | 66 | 67 |
< =
c EY
= 3 : Revision: 09-Oct-12 1 Document Number: 37314
S For technical questions, contact: displays@vishay.com
E THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT NOTICE. THE PRODUCTS DESCRIBED HEREIN AND THIS DOCUMENT
3 ARE SUBJECT TO SPECIFIC DISCLAIMERS, SET FORTH AT www.vishay.com/doc?91000
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L-10 Datasheet Motor Servo

SERVO MOTOR SG90 DATA SHEET

Tower Pro™

Tiny and lightweight with high output power. Servo can rotate approximately 180 degrees (90 in each direction), and works just like the standard kinds
but smaller. You can use any servo code, hardware or library to control these servos. Good for beginners who want to make stuff move without building a
motor controller with feedback & gear box, especially since it will fit in small places. It comes with a 3 homs (arms) and hardware.

Dimensions & Specifications
\ , A (mm): 32
[ B (mm): 23
C (mm):28.5
- ¢t [Dmm:12
‘ E (mm) : 32
F (mm):19.5
1 Speed (sec) : 0.1
Torque (kg-cm) : 2.5
Weight (g) : 14.7
Voltage : 4.8 -6
Position "0" (1.5 ms pulse) is middle, "90" (~2ms pulse) is middle, — —
is all the way to the right, "-90" (~1ms pulse) is all the way to the left. PWM=0range (J1I") 4
Vcc=Red (+) 4 ©/
Ground=Brown (=) —
1-2ms
By vt
4.8V (~5V) ’7 ‘
Power
and Signal ™ : :
20 ms (50 Hz)
PWM Period
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L-11 Datasheet RFID

Features

e
Q
r
0
S 3 mWEyEIO—o
n 3 B3 B—
T = [ @—
v = g—-
e o—>
3 a—e
S m——:-
x
2
(1]
S
= . Last Minute
= RC522 mylalellls ENGINEERS.com
Q
§ General description
5 The MFRC522 is a highly inlegraled readarwriler for conlacll@ss communicaiion al 13.58

MHz. The MFRC52Z reader supparts 130 1444354 [ MIFAREE modea.

Thee MFRCE22s nbemal lransmiller pan is able 1o drive a readeniariler anlenna designed
1o commmunicale with ISOVIEC 1444 3AMIFARE® cards and ranspandens withaul
additional aclive circuilry. The receiver par provides a robust and efficient implementation
of & demoedudalion and desoding creutry Tor signals frem ISOIEC 14443AMIFARES
compalible cands and ranspondens. The digital part handles the complale

ISOMEC 1444348 framing and eror delection (Parity & CRC). The MFRCS522 supports
MIFARE®Classic (2.g. MIFARE® Standand) products. The MFRC522 supparls conbaciiess:
cormmunication using MIFARE® higher ransfer spesds up to 846 kbit's in both direclions.

Various hosl inlerfaces are implemeantbaed:

= SP imedfaca
* sefial UWART (similar o RS252 with voltage |evels according pad vollage supaly)
* FCinlerface.
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= Highly inlsgrated analog creuilry o demodulale and decode responses
B Buffered oulpul drivers lo conned an anlenna with minemum number of extemal

COmpomenils
Supports ISOVEC 144434/ MIFARE®

Typical operaling dstance in Reader Wrilsr made for communication b a
ISCMIEC 144434 ! MIFARE® up 1o 50 mm depending on the anlenna size and uning

Supparts MIFARE® Classic encryplion in ReaderWriber mode
Supparts ISOVEC 14443A higher fransler spead communicalion up o B48 kbil's
Supporl of the MFIN / MFOUT

Additional power supgly to direclly supply the smarl card 1T cornecled via MFIN 7
MFOUT

Supporied hosl inlefaces
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Push Button Switch

6 March 2020 - O Cormments

Push Button Switch

Push Button Features

Prevent flux rise by the insert-molded terminal
Snap-in mount terminal

Contact Bounce: BAX 5m5

Crisp clicking by tactile feedback

Dielectric Withstanding Voltage 250V AC for 1 minute

Technical Specifications

Meode of Operation: Tactile feedback

Power Rating: MAX 50maA 24V DC

Insulation Resistance: 100Maohm at 100w
Operating Force: 2.55+0.69 N

Contact Resistance: MAX 100mOhm
Operating Temperature Range: -20to +70 °C
Storage Temperature Range: -20 1o +70 °C

L-12Datasheet Push Button

¢ [w] 0[]«

Ihternally Conmectsd

Intermally Connected

Push Button Pinout/Connections

\ T
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L-13 Datasheet Sensor Ultrasonik
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Ultrasonic hﬂﬂging Module HC - SR04

O Produoet featores:

Llirzscoss rasggung modile HE - SED provides 2o - diem non-codiae

Itamunemen] Funcism, the mnging aoowney cub reach o smuee The modules
AR Ullmasomie mansmiters, reseiver el codimnl circut. |5 basic priscipds

ejie)er 1abap yiuyajod uizi edue)
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(L) Using WF mggger Tor a2 least [0 Sagh level signal
(21 The Bodule muomatically sends eight 4005 He and detect whether e =0
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L-13 Datasheet LED Dot Metrix
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LED DOT MATRIX

T aeklux

BL-MO7X881

Featu res:

W W W W W W

20.20mm (0.8") |u1.9 dot matrix LED display.
Low current operation.

Excellent character appearance.
Easy mounting on P.C. Boards or sockets.
.C. Compatible.
ROHS Compliance.

‘ ATTENTION

Super Bright
Electrical-optical characteristics: (Ta=25 () (Test Condition: IF=20mA)
| Partho Chip | — | W |
| Row Cathode | Row Anode Emitted | 0o | | "™ |
| Column Anode Column Cathode Color | (hm) | Typ |Max TYP.(med) |
| eLuorcosisax | sLvorsprsxc | HiRed | GodsiGanssH | g0 | 185 [220] 55y |
Super
‘BL-W?CBB‘ID-)O( BLMITDBBIDXX | Reg | CRN/SICAASDH | 660 | 185 ‘220 320 ‘
Ultra
‘BL-W?CBB‘IUR-)O( BLMTDBSIURXX | Red | C2AAs/GaAsDDH | 660 | 184 ‘220 400 ‘
‘BL-W?CBB‘IE-)O( BL-MO7DBB1E-XX 0"‘“5"3| GaksPiGaP | 635 | 210 ‘250 190 ‘
| eLaorcastvax | sLworosstva | Yelow | GaePiGaP | 585 | 210 |250| gy |
‘BL-m?camG-)oc BLMO7DBB1GXX | reen | GaPiaP ST | a ‘250 195 ‘
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L-14 Kode Program Arduino Mega

®)

=
g?rogram Arduino Mega
N

VLNWIVF
39N
MINMILNOd

A\

T =#tinclude <LiquidCrystal I2C.h>

g} §#include <Wire.h>

A =#include <SPI.h>

=5 :s#include <Servo.h>

§ $§#include <MFRC522.h>
(#define RST PIN 53
f#define SS_1_PIN 49
f#define SS 2 PIN 48

f#define NR_OF READERS 2

’

:byte ssPins[] = {SS_1 PIN, SS 2 PIN};
(MFRC522 mfrc522 [NR_OF READERS];
%String UID;

ejie)er 1abap yiuyajod uizi edue)

:LiquidCrystal_I2C lcdin (0x27, 20, 4);
§LiquidCrystal_I2C lcdout (0x26, 20, 4);
£

eServo servoin, servout;

#define mtutup servoin.write (0
#define mbuka servoin.write (90
#define ktutup servout.write (0
#define kbuka servout.write (90

#define echol 22
#define trigl 23
#define echo2 24
#define trig2 25
#define echo3 26
#define trig3 27
#define echod4 28
#define trig4d 29
#define echo5 30
fdefine trig5 31
#define echo6 32
#define trig6 33
#define echo7 34
#define trig7 35
#define echo8 36
#define trig8 37
#define echo9 38
#define trig9 39
#define echol0 40
#define triglO 41
#define echoll 42
#define trigll 43
#define echol2 44
#define trigl2 45
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fdefine ledl digitalWrite (Al,s]
#define led2 digitalWrite (A2,s]
#define led3 digitalWrite (A3,s]
#define led4 digitalWrite (A4,s]
#define led5 digitalWrite (A5, s]|
#define led6 digitalWrite (A6, s]
#define led7 digitalWrite (A7,s]|

~ oUW

]
]
]
]
]
]
]

—_— — — — — — —
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L-14 Kode Program Arduino Mega

®)

?idefine led8 digitalWrite (A8,s[8])
s#define led9 digitalWrite (A9,s[9])
!#define ledl10 digitalWrite (A10,s[1
[1
[1

VLINWAVE
REGEL]
HINMILNOd
‘(e

1)

void setup () {
Serial.begin (9600) ;
Seriall.begin (9600) ;

0
} T#define ledll digitalWrite (A11,s[11])
Y X f#define ledl2 digitalWrite(Al2,s[12])
=] o) -
g 5 i
= }% s#define button digitalRead (A0)
S. .. =
g "int slot, 1lslot;
= String 1d[] = {
2 "3a3a9116",
% "9la6az21d",
= "4a3cc9le",
2 "d11bf721"
g }i
S bool s[1l2] = {0,0,0,0,0,0,0,0,0,0,0,0};
3
=
Y

e IS 8 lg“gnl AVEIRAVE LU

SPI.begin () ;

for (uint8 t reader = 0; reader < NR _OF READERS; reader++)
{ //kalibrasi fungsi untuk kedua module RFID
mfrc522[reader] .PCD_Init (ssPins[reader], RST PIN); // Init
each MFRC522 card
}

Serial.println ("RC522 OK");

pinMode (AO, INPUT_PULLUP) ;
pinMode (A1, OUTPUT) ;
pinMode (A2, OUTPUT
pinMode (A3, OUTPUT
pinMode (A OUTPUT
pinMode (A5, OUTPUT
pinMode (A6, OUTPUT

(A7

(A8

(

(

(

(

’

’

ejieyjer 1363 Yiuya3ijod Jefem Buek uebunuaday] ueyibniaw yepny uednnbuad 'q
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S
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I
I

’

)
)
)7
)7
)
pinMode (A7, OUTPUT) ;
pinMode (A8, OUTPUT) ;
pinMode (A9, OUTPUT) ;
pinMode AlO OUTPUT
pinMode (Al1l, OUTPUT

pinMode (Al2, OUTPUT

)7
)’
)i

’

undede ynjuaq wejep 1ui sijn} eAiey yninjas neje ueibeqas yelueqiadwaw uep uewnwnbuaw Buese|iqg °z
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pinMode (trigl, OUTPUT) ;
pinMode (echol, INPUT) ;
pinMode (trig2, OUTPUT) ;
pinMode (echo2, INPUT)
pinMode (trig3, OUTPUT) ;
pinMode (echo3, INPUT) ;
pinMode (trig4, OUTPUT) ;
pinMode (echo4, INPUT)
pinMode (trig5, OUTPUT) ;
pinMode (echo5, INPUT) ;
pinMode (trig6, OUTPUT) ;
pinMode (echo6, INPUT);
pinMode (trig7, OUTPUT) ;
pinMode (echo7, INPUT)
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pinMode
pinMode
pinMode
pinMode
pinMode
pinMode
pinMode
pinMode
pinMode
pinMode

~ o~~~ o~ —~

trig8, OUTPUT) ;
echo8, INPUT);

trig9, OUTPUT) ;
echo9, INPUT);

triglO, OUTPUT) ;
echol0, INPUT);
trigll, OUTPUT);
echoll, INPUT);
trigl2, OUTPUT) ;
echol2, INPUT):;

matnuuns siafRans v mAaIIA 1 s s slsm \-nH @

}
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S

~e

digitalWrite(trigl,
digitalWrite (trig2,
digitalWrite (trig3,
digitalWrite (trig4,
digitalWrite(trig5, LOW
digitalWrite(trig6, LOW

(

(

(

(

(

(

o e e o
© O OO
===

)
)
)
)
)
)
digitalWrite (trig7, LOW)
digitalWrite (trig8, LOW)
digitalWrite (trig9, LOW) ;
W
W
W

~

digitalWrite(triglO, LO
digitalWrite(trigll, LO
digitalWrite (trigl2,

=

O

NSNS
~e o~

~e

lcdin.begin () ;
lcdin.backlight () ;
lcdout.begin();
lcdout.backlight () ;

servoin.attach(3);
servout.attach (5);

mtutup; ktutup:;

void loop () {

if (!button) {
lcdin.setCursor (0,0);
lcdin.print ("

lcdin.print (" Silahkan Tap Kartu
lcdin.print (" Di Pintu Masuk

lcdin.print ("
lcdout.setCursor (0,0);
lcdout.print ("

lcdout.print (" Silahkan Tap Kartu
lcdout.print (" Di Pintu Masuk
(

lcdout.print ("

read rfid();
}
else(
read_sensor (

L-14 Kode Program Arduino Mega

)7
slot = 12-s[1]-s[2]-s[3]-s[4]-s[5]-s[6]-s[7]-s[8]-s[9]-s[10]-

[11]-s[12];

ledl; led2; led3; led4;
led7; led8; 1led9; 1ledlO0;

if(slot > 0){
lcdin.setCursor (0,0);

69

led6;
ledl2;
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lcdout.setCursor
lcdout.print ("

lcdout.setCursor
lcdout.print ("Tempel ID CARD Anda");
read rfid();

print (" Sistem Parkir
setCursor (0,1);

print (" Kendaraan Mobil
setCursor (0,2);

print ("

setCursor (0,3);

print ("Tersedia ");
print (slot);
print (" Slot");

setCursor (0,0);
print ("

setCursor (0,1);

print (" Mohon Maaf
setCursor (0,2);

print (" Parkir Penuh
setCursor (0,3);
print ("

(0,1);
Pintu Keluar");
(012);

slot;

void read rfid() {
for (uint8 t reader = 0;
if (mfrcb522[reader].PICC_ IsNewCardPresent ()
mfrc522[reader] .PICC_ReadCardSerial())
dump byte array(mfrc522[reader].uid.uidByte,

mfrc522 [reader] .uid.size);
MFRC522::PICC Type piccType =
mfrc522[reader] .PICC GetType (mfrc522[reader] .uid.sak);

mfrc522[reader] .PICC HaltA();
mfrc522[reader] .PCD_StopCryptol () ;

if (button) {
if (reader == 0) {
bool kon = false;
for(int x = 0; x < 4; x++)

{

1if(millis()%4000 < 2000) {lcdin.noBacklight () ;}
else{lcdin.backlight ()}

if (slot != 1lslot) {send data("parkir/","");

reader < NR OF READERS;

{

if(UID == id[x]) {kon = true;}

Serial.println (UID);
if (kon) {send data("inout/","/masuk"); masuk();}
else(

lcdin.clear () ;

70
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reader++) {

//angka 4 menunjukkan
ada 4 kartu access berkaitan dengan String id di atas
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}

void send data(String dat,

lcdin.setCursor(0,1);
lcdin.print ("
lcdin.setCursor (0,2);

Mohon Maaf

L-14 Kode Program Arduino Mega

")

lcdin.print ("Kartu Tdk Terdaftar");

delay (2000) ;
lcdin.clear () ;
}
}

else if(reader == 1) {

bool kon = false;
for(int 1 = 0; i < 4; i++){
if (UID == id[i]) {kon = true;}
}
if (kon) {
send data ("inout/","/keluar");
keluar();
}
else(

lcdout.clear () ;
lcdout.setCursor (0, 1);

lcdout.print ("Kartu Tidak Terdaftar");

delay (1500) ;
lcdout.clear ()

}
}
else(
if (reader == 0) {

String x = "regis/";
x += UID;
Seriall.print (x);
Serial.println (x);

lcdin.clear () ;
lcdin.setCursor (1, 0);
lcdin.print ("
delay (1500) ;
lcdin.clear () ;

String data = dat;
if (dat == "parkir/") {
read_sensor();
for(int 1 = 0;
data += s[i];

}

i < 12; i++){

}
else{data += UID + kon;}

data += "#";
Serial.println (data);

71

String kon) {

Data Terkirim");
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Seriall.print (data);

—

UID = llll;
for (byte i = 0; 1 < bufferSize; i++) {
if(i != ' "){UID += String(buffer[i],

—
—

void masuk () {
lcdin.setCursor (0,0);
lcdin.print (" Silahkan Masuk ")
delay (2000) ;
lcdin.clear () ;

read_sensor();
mbuka;

lcdin.setCursor (0,0);
lcdin.print ("Tersedia ");
lcdin.print (slot);
lcdin.print (" Slot");

lcdin.setCursor (0,1);
if(s[1l]) {lcdin.print("S1:0");}
else{lcdin.print ("S1:X");}

lcdin.setCursor (5,1);
1if(s[2]) {lcdin.print("S2:0");}
else{lcdin.print ("S2:X");}

lcdin.setCursor (10,1);
1if(s[3]) {lcdin.print("S3:0");}
else{lcdin.print ("S3:X");}

lcdin.setCursor (15,1);
if(s[4]) {lcdin.print("S4:0");}
else{lcdin.print ("S4:X");}

lcdin.setCursor (0,2);
if(s[5]) {lcdin.print("S5:0");}
else{lcdin.print ("S5:X");}

lcdin.setCursor (5,2);
if(s[6]) {lcdin.print("S6:0");}
else{lcdin.print ("S6:X");}

lcdin.setCursor (10,2);
1if(s[7]) {lcdin.print("S7:0");}
else{lcdin.print ("S7:X");}
lcdin.setCursor (15,2);
1if(s[8]) {lcdin.print("S8:0");}
else{lcdin.print ("S8:X") ;}

lcdin.setCursor (0,3);

72
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void dump byte array(byte *buffer, byte bufferSize) {

HEX) ; }
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else{lcdin.print ("S9:X");}
lcdin.setCursor (5,3);
else{lcdin.print ("S10:X");}
lcdin.setCursor (10,3);
else{lcdin.print ("S11:X");}
lcdin.setCursor (15,3);
else{lcdin.print ("S12:X");}
delay (7000) ;
mtutup;
lcdin.clear () ;

}

void keluar () {

lcdout.clear();
lcdout.setCursor (0,1);

1if(s[9]) {lcdin.print("S9:0");}

if(s[10]) {lcdin.print("S10:0");}

if(s[11]) {lcdin.print("S11:0");}

1if(s[12]) {lcdin.print("S12:0");}

lcdout.print (" Silahkan Keluar ");
lcdout.setCursor (0,2);

lcdout.print (" Terima Kasih ")
lcdout.setCursor (0,3);

lcdout.print (" Hati-hati Di Jalan ");
kbuka;

delay (5000) ;

ktutup;

lcdout.clear();

}

void read sensor () {
if (read jarak(trigl, echol)
else{s[1l] = false;}

if (read jarak(trig2,echo2)
else{s[2] = false;}

if (read jarak(trig3,echo3l)
else{s[3] = false;}

if (read jarak(trig4,echo4)
else{s[4] = false;}

if (read jarak(trigb,echob)
else{s[5] = false;}

if (read jarak(trig6,echob)
else{s[6] = false;}

if (read jarak(trig7,echo7)
else{s[7] = false;}

if (read jarak(trig8,echo8)
else{s[8] = false;}

5){sll] =

S5){slz2] =

S5){s[3] =

5){s[4] =

5){sl6] =

5){sl7] =

5){sl8] =

73

true;}

true; }

true;}

true; }

true; }

true;}

true; }

true;}

L-14 Kode Program Arduino Mega
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‘if(read_jarak(trig9,echo9) < 5){s[9] = true;}
else{s[9] = false;}

= if (read jarak(trigl0,echol0) < 5){s[10] = true;}
~ else{s[10] = false;}
o
'E. if (read jarak(trigll,echoll) < 5){s[11] = true;}
= else{s[11l] = false;}

if (read jarak(trigl2,echol2) < 5){s[12] = true;}

f else{s[12] = false;}

Jint read jarak(int trig, int echo) {
long durasi;
int cm;

N
)
5
o
>
Q
3
m
3
Q
<
=
<
3
o
=
o
o
=]
3
m
3
T
(]

-2
o
3

Q
[
=

T
o
=
=
Q.
o
=~
3
)
-
<

=
5
3
5

T
o
3
=
3

Q
o
>

£

Q
g
o
o
-
S
-
5
=
2
m

Q
(]
=
N
&
§

ejedjer U363 yiuyaM|od uizi eduey

digitalWrite (trig, 0);
delayMicroseconds (2) ;
digitalWrite (trig, 1);
delayMicroseconds (10) ;
digitalWrite (trig, 0);
delayMicroseconds (2) ;

1s1jn3 eA1e) yninjas neje ueibeqas diynbuaw buesejqg L

durasi = pulseln(echo, 1);
cm = (durasi * 0.0343)/2;
return cm;
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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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®)

T
Srogram TTGO LoRa ESP

!;oid(*reset) (void) = 0;
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$4include <SPI.h>
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// #include <Arduino.h>
#include <ArduinoJson.h>
=#include <WiFi.h>

a#include <WiFiMulti.h>
f#include <HTTPClient.h>
s#include <WiFiClientSecure.h>

~

“#define ss 18

g#define rst 14

f#define dio0 26

\

€String IP = "192.168.197.112";
fbool s[1l2];

ejie)er 1abap yiuyajod uizi edue)

fWiFiMulti WiFiMulti;

void setup() {
Serial.begin (9600) ;
while (!Serial);

LoRa.setPins(ss, rst, dio0);

if (!LoRa.begin(915E6)) {
Serial.println("LoRa initialization failed. Check your
connections!");
while (1);
}
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Serial.println("LoRa Initializing OK!");
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int x = 0;

while ((WiFiMulti.run() != WL CONNECTED)) ({
WiFiMulti.addAP ("Punyarian", "12345678");
Serial.print (".");
delay (2000) ;
X++;
if(x == 5){reset();}

}

. Serial.println (" connected");

LoRa.beginPacket () ;
LoRa.print ("OK") ;
LoRa.endPacket () ;

}

void loop () {
int packetSize = LoRa.parsePacket () ;
if (packetSize) {
String data = LoRa.readStringUntil('/"');
if (data == "regis") {
String uid = LoRa.readString();
send parkir (uid);
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}

}
else if(data == "parkir")
for(int 1 = 0; i < 12;)
if (LoRa.available ()) {
char x = LoRa.read(

{
{

)7

s[i] = x - '0';
Serial.print(x - '0'");
i++;
}
}
send slot();
}
else if(data == "inout") {

String uid = LoRa.readStringUntil ('/'");

String stat = LoRa.readString();
inout (uid, stat) ;

}

if (Serial.available()) {

L-16 Kode Program TTGO LoRa ESP

String data = Serial.readStringUntil('/");

if (data == "regis") {
String uid = Serial.readString();
send parkir (uid) ;

}

else if(data == "parkir") {
// bool s[l12] = {0,0,0,0,0,0,0,0,0,0,0,0};
for(int i = 0; 1 < 12;){
if (Serial.available()) {
char x = Serial.read();
s[i] = x - '0';
Serial.print(x - '0'");
it++;
}
}
Serial.println();
send slot () ;
}
else if (data == "inout") {

String uid = Serial.readStringUntil('/"');

String stat = Serial.readString();

inout (uid, stat) ;

void send parkir (String data) {

HTTPClient http;
String htp =
http.begin (htp) ;

http.addHeader ("Content-Type",

StaticJdsonDocument<200> doc;

"Rian";
"Trwin";

doc["tap masuk"] =
doc["tap keluar"] =
doc ["uid"] = data;
String requestBody;

77

"http://" + IP + "/parkir/dataparkiresp.php";

"application/Jjson");
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serializeJdson (doc, requestBody);
Serial.println (requestBody) ;

http.POST (requestBody) ;
http.end();

void send slot () {

HTTPClient http;
String htp =
http.begin (htp) ;

http.addHeader ("Content-Type", "application/json");

StaticJsonDocument<200> doc;
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String requestBody;
serializeJdson (doc, requestBody);
Serial.println (requestBody) ;

http.POST (requestBody) ;
http.end () ;

http.begin (htp);
http.addHeader ("Content-Type",

"application/Jjson") ;
StaticJdsonDocument<200> doc;

doc["uid"] = uid;

doc["kondisi"] = kon;

String requestBody;
serializeJdson (doc, requestBody);
Serial.println(requestBody) ;

http.POST (requestBody) ;
http.end () ;

78

"http://" + IP + "/parkir/cobaslotesp.php";

void inout (String uid, String kon) {
HTTPClient http;
String htp = "http://" + IP + "/parkir/waktuparkir.php";
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a. Pengutipan hanya untuk kepentingan pendidikan, penelitian , penulisan karya ilmiah
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tanpa izin Politeknik Negeri Jakarta
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1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :

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
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