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ABSTRAK

PROTOTYPE SISTEM SMART PARKING DENGAN FITUR RESERVASI
BERBASIS TELEGRAM DAN RADIO FREQUENCY IDENTIFICATION
DI POLITEKNIK PENERBANGAN SURABAYA

Oleh:
Deswinda Rosalia Putri
NIT.30223002

Dengan jumlah kendaraan yang semakin meningkat di lingkungan Kampus
Politeknik Penerbangan Surabaya, kebutuhan akan sistem parkir yang terintegrasi
juga semakin meningkat. Sistem parkir yang masih beroperasi secara konvensional
mengharuskan pengguna melakukan pencarian tempat parkir secara manual dan
kesulitan menemukan informasi tentang ketersediaan tempat parkir. Mereka juga
tidak memiliki sistem reservasi dan identifikasi kendaraan yang terintegrasi. Tujuan
dari penelitian ini adalah untuk merancang serta membuat prototype sistem smart
parking yang menggunakan fitur reservasi Telegram dan Radio Frequency
Identification (RFID). Analisis kebutuhan, perancangan sistem, pembuatan
prototype, pengujian dan evaluasi, dan perbaikan sistem adalah bagian dari metode
prototype yang digunakan. Hasil penelitian menunjukkan bahwa prototype yang
dikembangkan dapat mengintegrasikan fungsi reservasi melalui bot Telegram,
mengidentifikasi pengguna menggunakan RFID, mendeteksi ketersediaan tempat
parkir menggunakan sensor infrared, dapat menggerakkan motor servo untuk
mengendalikan barrier gate secara otomatis, dan memonitoring data melalui
Firebase. Sensor infrared mendeteksi kondisi tempat parkir dengan akurasi 100%,
sedangkan RFID, motor servo, Firebase, dan bot Telegram memiliki tingkat akurasi
yang sama. Namun validasi RFID memerlukan waktu sekitar 4-6 detik, dan
notifikasi Bot Telegram mengalami keterlambatan sekitar 3-9 detik karena
pengaruh kualitas koneksi internet terhadap komunikasi data. Diharapkan prototype
ini akan berfungsi sebagai alternatif untuk membantu pengelolaan parkir yang lebih
terorganisir dan mendorong penerapan teknologi Internet of Things (IoT) di kampus
Politeknik Penerbangan Surabaya.

Kata Kunci : Smart parking, Internet of Things (10T), ESP32, Telegram, RFID,

Firebase, sensor infrared.



ABSTRACT

PROTOTYPE SMART PARKING SYSTEM WITH TELEGRAM-BASED
RESERVATION AND RADIO FREQUENCY IDENTIFICATION
AT CIVIL AVIATION POLYTECHNIC OF SURABAYA

By:
Deswinda Rosalia Putri
NIT.30223002

With the increasing number of vehicles in the Civil Aviation Polytechnic of
Surabaya Campus, the need for an integrated parking system is also increasing.
Conventional parking systems require users to manually search for parking spaces
and have difficulty finding information about parking availability. They also lack
an integrated vehicle reservation and identification system. The purpose of this
study is to design and build a prototype of a smart parking system that uses
Telegram's reservation feature and Radio Frequency Identification (RFID).
Requirements analysis, system design, prototype creation, testing and evaluation,
and system improvement are part of the prototype method used. The results show
that the developed prototype can integrate reservation functions through a
Telegram bot, identify users using RFID, detect parking space availability using
infrared sensors, can drive servo motors to automatically control barrier gates, and
monitor data through Firebase. The infrared sensor detects parking space
conditions with 100% accuracy, while RFID, servo motors, Firebase, and the
Telegram bot -have the same level of accuracy. However, RFID validation takes
about 4—6 seconds, and Telegram Bot notifications experience a delay of about 3—
9 seconds due to the impact of internet connection quality on data communication.
1t is hoped that this prototype will serve as an alternative to help manage parking
more organized and encourage the implementation of Internet of Things (IoT)
technology on the Civil Aviation Polytechnic of Surabaya Campus.

Keywords: Smart parking, Internet of Things (IoT), ESP32, Telegram, RFID,

Firebase, infrared sensor.
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LAMPIRAN A
STANDARD OPERATIONAL PROCEDURE (SOP)
PENGGUNAAN ALAT SMART PARKING

Tujuan :

Memberikan panduan langkah demi langkah dalam penggunaan sistem smart
parking berbasis Internet of Things (1oT) guna memastikan proses parkir berjalan
otomatis, akurat, serta memudahkan pengguna dalam melakukan reservasi, validasi

RFID, dan pemantauan ketersediaan tempat parkir.

Prosedur Operasional :

1. Persiapan Alat
a. Pastikan seluruh perangkat terhubung dengan sumber daya listrik.
b. Pastikan koneksi internet/WiFi dalam kondisi stabil
c. Siapkan Laptop atau PC untuk memprogram alat

» TELEGRAM
1) Instal Aplikasi Telegram

2) Login Telegram dengan nomer aktif
3) Klik tombol search dan ketik "BotFather"

Q BotFathe

Obrolan

BotFather @




4) Ketik "/start" pada bot

M BotFather @
@

1 Juni

/start 1509

I can help you create and manage
Telegram bots. If you're new to the Bot
AP, please see the manual.

You can control me by sending these
commands:

/newbot - create a new bot
/mybots - edit your bots

Edit Bots

/setname - change a bot's name
/setdescription - change bot
description

/setabouttext - change bot about info
/setuserpic - change bot profile photo
/setcommands - change the list of
commands

/deletebot - delete a bot

Bot Settings

/token - get authorization token
/revoke - revoke bot access token
/setinline - toggle inline mode
/setinlinegeo - toggle inline location
requests

/setinlinefeedback - change inline
feedback settings

/setjoingroups - can your bot be added
to groups?

/setprivacy - toggle privacy mode in

O open) ) | 2




5) Klik pada kalimat /newbot dan buat nama bot yang diinginkan, jika sudah
membuat nama bot, BotFather akan memberikan link bot telegram yang

sudah dibuat dan salin token yang sudah dbuat oleh Botfather

A BotFather @ "
< m N 3

5

SmartParkingBot 15.19 .o

Sorry, this username is already taken.
Please try something different.

SmartParkingDeswinda 5.1

Sorry, the username must end in "bot'.
E.g. Tetris_bot or Tetrisbot.

SmartParkingDeswindaBot ;547

Done! Congratulations on your
new bot. You will find it at t.me/
SmartParkingDeswindaBot. You can

Use this token to access the HTTP API:
8887172349 :AAHOh3YQPKmooDa2J39D
MkaALj7c7N4lF0

> Firebase

1) Akses situs resmi Firebase pada Google melalui alamat
https://firebase.google.com/?hl=id dan login dengan akun google yang aktif
2) Klik "Get started in concole"



Blog  Bukakonso

terbaik dengan Firebase dan Al
generatif

Firebase is a platform of services to help you and Al agents build
and run intelligent apps with more speed, security, and scalability.

Designed for the complete app development lifecycle, backed by
Google, and trusted by millions of businesses around the world.

( Get started in console )

3) Buat proyek baru pada halaman utama Firebase Console dengan pilih menu
"Create a new Firebase Project"”

@ Firebase e

Hello, D¢

Welcome back to Firebase!

ParkingPOL
rtparkingpoltekbang

Try out a sample app

7

+ Build an Al-powered Flutter app

4) Jika sudah pilih menu tersebut, masukkan nama proyek smart parking dan
selesaikan konfigurasi hingga proyek berhasil dibuat.



X Create a project

Configure Google Analytics

.1l Default Account for Firebase -

Automatically create a new property in this account

d linked 1c

Previous Create project

% Create a project

Let's start with a name for
your project®

SmartParkingPOLTEKBANGSBY. |

& smartparkingpoltekbangsb-ac8b?

Alreadv have a Gooale Gloud oroiect? r N

5) Aktifkan layanan Realtime Database dengan pilih menu "Database &
Storage" pada menu di sisi kiri, dan klik pada pilian "Realtime Database"

Firebase smartparkingwinda ~
Search for products
Project Overview

@ Try Is to help your Al cod s gets d wi re ckly Learn more [
Settings

arinda  (sparkplan )

Phone Verification [ (New

) Firestore
Realtime Database

Realtime Database

' Firebase project!

ge

Storage
Databases & Storage

Security




6) Jika sudah muncul tampilan layar pada menu Realtime Database lalu klik
"Create Database"

Firebase smartparkingwinda +

| Search for products

Realtime Database

Store and sync data in real time

fication

- =~ —
Realtime Database (" Create Database |) (4 Ask Gemini
S [

Security

4. Is Realtime Database right for you? compare

7) Atur Database dengan 2 langkah yaitu
e Database Options -> pilih location "United States" (us-centrall)-> next

e Security rules -> klik "Start in locked mode"-> klik enable

Set up database

o Database options —— (2 ) Security rules

Your location setting is where your Realtime Database data will be stored.

Realtime Database location

United States (us-central1)

Cancel




Set up database

0 Database options —— o Security rules

Once you have defined your data structure you will have to write rules to secure your data.
Learn more [4

(® startin locked mode i
‘ e ) "rules": {
‘ro.ur data is pr.wate by detgu\t. “_read": false,
Client read/write access will only be
granted as specified by your
security rules.

" write": false

Start in test mode
o All third party reads and writes will be
Your data is open by default to denied
enable quick setup. However, you
must update your security rules
within 30 days to enable long-term
client rea

8) Jika sudah diatur, maka akan muncul tampilan layar pada Realtime Database

seperti ini :

Basis Data Wa ktu Nya‘ta 4 Butuh bantuan dengan Realtime Database? Tanyakan pada Gemini.

Data Aturan Cadangan Penggunaan Ekstensi >

Lindungi sumber daya Realtime Database Anda dari penyalahgunaan, seperti penipuan

tagihan atau phishing. Konfigurasi Pemeriksaan Aplikasi

GD https://smartparkingpoltekbangsby-default-rtdb firebaseio.com /'

https://smartparkingpoltekbangsby-default-rtdb.firebaseio.com/
¥  users

> 7823328595




9) Pilih menu Aturan/Rules dan atur rules untuk pertukaran data antara ESP32
dan website monitoring

e Rules:
{
"rules": {
".read": true,

" write": true

SmartParkingPOLTEKBANGSBY ~

Realtime Database (‘. Need help with Realtime Database? Ask Gemini )

Data Rules

Backups  Usage | % Extensions

unpublished changes | |:' Discard )

Rules playground

r Default security rules are locked from access Learn more [2 Dismiss.
2 "rules": {

3 ".read": true,
4 ".write": true
H

4 E

10) Kembangkan website monitoring yang terhubung dengan Firebase untuk

menampilkan ID Telegram pengguna reservasi

GO https://smartparkingpoltekbangsby-default-rtdb.firebaseio.com

https://smartparkingpoltekbangsby-default-rtdb. firebaseio.com/

_I_
users | +) X

(ID Telegram User]) | Value ¥ v | + X

Cancel Add

users




11) Ambil konfigurasi Firebase seperti Database URL, API Key, dan parameter
lainnya untuk dimasukkan ke program Arduino IDE dengan cara :
e Pilih menu "Setting" pada pilihan menu di sisi kiri -> pilih "General"->

dan klik pada pilihan yang sudah dilingkari merah

® Firebase SmartParkingPOLTEKBANGSEY ~  Project settings
Environment
Q, Search for products
A Project Overview his setting customizes your preject for different stages of the app fecycle
& setings ’ Ganeral Unspecified
Usage and billing
Wiat s e
i ntegrations
e SOL Connect [wew
___ Service accounts
Yz Phone Verification ([ Twew

Data privacy

Users and permissions

Projeect shortzal in your project

& Realime Database Alarts e

M Storage

Events ' - o —
s |1 O ¢y | W&

(@ Realtime Analytics \ k Y / (-g <
R N N A

TP SR

Spark Upgrade

o cost i$imontn) vaw |

e  Masukkan nama project yang sudah dibuat pada langkah pertama -> klik
Register App

X Add Firebase to your web app

o Register app
App nickname (@)

lSmartParkin POLTEKBANGSB

Also set up Firebase Hosting for this app. Learn more [
Hosting can also be set up later. There is no cost to get started anytime.

® smartparkingpoltekbangsb-f789f (No deploys~

by

Register app )

e Jika sudah melakukan langkah sebelumnya, maka akan muncul tampilan

konfigurasi untuk Database URL, API Key sebagai berikut



@ Use npm O Use a <script> tag

If you're already using npm [ and a module bundler such as webpack [ or Rollup [4, you can run the
following command to install the latest SDK (Learn more (3):

$ npm install firebase ||_:|

Then, initialize Firebase and begin using the SDKs for the products you'd like to use.

// Import the functions you need from the SDKs you need

import { initializeApp ¥ from “firebase/app";

import { getAnalytics } from "firebase/analytics";

// TODO: Add SDKs for Firebase products that you want to use

// https://firebase.google.com/docs/web/setup#available-libraries

// Your web app's Firebase configuration
// For Firebase JS SDK v7.28.8 and later, measurementId is optional
const firebaseConfig = 4
apiKey: "AIzaSyB-Btq@l8n2AbsrzgnneOLRQwGAjnLRkk",
authDomain: “"smartparkingpoltekbangsb-f789f.firebaseapp.com",
databaseURL: “"https://smartparkingpoltekbangsb-f789f-default-rtdb.firebaseio.
projectId: “smartparkingpoltekbangsb-f789f",
storageBucket: "smartparkingpoltekbangsb-f789f.firebasestorage.app”,
messagingSenderId: "429358237175",
appId: "1:429350237175:web:eBf7e753522d052108c74F2",
measurementId: "G-6JZL9SEVT7"

» Arduino IDE
1) Instal aplikasi Arduino IDE di Google melalui alamat
2) Buka aplikasi Arduino IDE dengan 2 platform untuk program Arduino IDE
(in & Out), karena ESP32 berjumlah 2 buah, maka untuk program Arduino
IDE juga berjumlah 2

. T T =

8 Listing_SmartParking_ OUTREVISI | Arduin IDE 2.3.8

File Edit Sketch Tools Help

Sketch Tools Help

isting_SmartParking_OUTI r
ST Listing_SmartParking_OUTREVISLino

1 #include <Wifi.h>
<WiFiClientSecure.h>
<UniversalTelegramBot.h>
e <SPI.h>

<MFRC522.h>
<ESP32Servo.h>
<Firebase_ESP_Client.h>
<time.h>

e <math.h>

<WiFi.h>
<WiFiClientSecure.h>
<UniversalTelegramBot.h>
<SPI.h>

<MFRC522.h>
<ESP32Servo.h>
<Firebase_ESP_Client.h>
<time.h>

e <Wire.h>
<Usg2lib.h>

U8G2_SH1106_128X64_NONAME_1_HW_I2C u8g2(U8G2_Re);

SSID- "IndiHome"

FSP32 Dev Module [not connect




3) Masukkan program untuk In dan Out pada masing masing platform Arduino
IDE, dan install Library untuk program In dan Out
4) Pilih Board ESP32 Dev Module

Listing_SmartParking_INREVISI | Arduino IDE 2.3.8
File Edit Sketch Tools Help

- e @ ESP32 Dev Module A \

Listing_Sma g» Unknown

13 COM4
14 / :
15 g Unknown !
16 COM3
17
18 Select other board and port... k
19
Select Other Board and Port X

Select both a Board and a Port if you want to upload a sketch.
If you only select a Board you will be able to compile, but not to upload your sketch.

BOARDS PORTS

esp32 x Q
ESF-L3-MT-I-KIT

COM4 Serial Port
ESP32 Dev Module v

COM3 Serial Port
ESP32 FM DevKit
ESP32 PICO-D4

ESP32 Wrover Kit (all versions)

ESP32 Wrover Module

U show all ports
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5) Pilih menu "Tools" dan klik pada menu port untuk mengirimkan data program

ke mikrokontroller ESP32

Listing_SmartParking_INREVIS| | Arduino IDE 2.3.8

File Edit Sketch Tools Help

006

Listing_Sr

-

S T I SE Y

0

Output

futo format cun -

Archive Sketch
Manage Libraries. Ctrl+Shift+
Serial Monitor Ctrl+Shift+M

Serial Plotter

Firmware Updater

Upload SSL Root Certificates

Board: "ESP32 Dev Module »

Port: "COM4" > Serial port
Reload Board Data v COM4
Get Board Info COM3
CPU Frequency: "240MHz (WiFi/BT)" >

Core Debug Level: "None >

Erase All Flash Before Sketch Upload: "Disabled”

Events Run On: "Core 1
Flash Frequency: "80MHz"
Flash Mode: "QIO’

Elarh Ciea: TAKAD 2 I0410"

6) Atur Partition Scheme pada menu "Tools" menjadi “Huge APP (3MB No
OTA/1MB SPIFFS)” pada Arduino IDE agar kapasitas memori program lebih

besar sehingga proses upload program smart parking dapat berjalan lebih

optimal dan tidak mengalami kekurangan memori

@ Listing_SmartParking_INREVIS! | Arduino IDE 2.3.8

Output artition Scheme: “Huge APP (3MB No OTA/1MB SPIFFS)

3 APP/1MB NVS/1MB SPIFFS)

 spiffs
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7) Sebelum program di upload ke mikrokontroller ESP32, compiling terlebih
dahulu pada kedua program Arduino IDE untuk meminimalisir kesalahan

atau error pada program

206 s o

15 rdefine BOT_TOKEN "8E87172349:A8H8h3VQPKN0c0a2] 390N TkALI 7eTHAFa"
16
17__ wifiClientSecure client;

Quipul =i(5]

8) Jika tidak ada kesalahan atau error pada program, maka bisa langsung di

upload ke mikrokontroller ESP32

Listing_SmartParking_INREVISI | Arduino IDE 2.3.8
File Edit Sketch Tools Help

Y} ESP32 Dev Module Ml Upload

Listing_SmartParking_INREVISLino

1 #include <WiFi.h>

2 #include <WiFiClientSecure.h>

3 #include <UniversalTelegramBot.h>
4 #include <SPI.h>

5 #include <MFRC522.h>

6 #include <ESP32Servo.h>

7 #include <Firebase_ESP_Client.h>
8 #include <time.h>

9

1e

11 #define WIFI_SSID "wifi"

12 #define WIFI_PASSWORD "123455678"
13

14

15 #define BOT_TOKEN "8887172349:AAHEh3YQPKmooDa2J39DMxTkALj7c7N41FQ"
16

17 WiFiClientSecure client;

Output

9) Periksa koneksi alat agar saat disimulasikan alat smart parking bisa berjalan

dengan lancar
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2. Memulai Reservasi Tempat Parkir

a. Buka Bot Telegram Smart Parking melalui hasil scan QR Code.

©@SMARTPARKING
POLTEKBANGBOT

b. Ketik perintah "/cekparkir" untuk melihat ketersediaan tempat parkir

c. Bot Telegram akan menampilkan status seluruh tempat parkir yang tersedia
maupun yang sudah terisi.

d. Pilih tempat parkir yang masih tersedia.

e. Ketik perintah reservasi sesuai nomor tempat parkir yang diinginkan, contoh:
"booking A1".

f. Bot Telegram akan memproses permintaan reservasi dan mengirimkan

notifikasi bahwa tempat parkir berhasil dipesan.

g. Status tempat parkir yang dipilih akan berubah menjadi "Terisi" pada sistem

monitoring.

3. Proses Parkir Kendaraan
a. Pengguna menuju lokasi tempat parkir yang telah dipesan melalui Bot
Telegram.
b. Pengguna menempelkan kartu RFID pada RFID Reader yang tersedia di area
parkir untuk melakukan verifikasi identitas dan reservasi.

c. Sistem akan membaca data kartu RFID dan mencocokkannya dengan data

A-13



reservasi yang tersimpan pada database Firebase.

d. Jika data RFID dan reservasi valid, barrier gate (motor servo) akan terbuka
secara otomatis.

e. Pengguna memarkirkan kendaraan pada tempat parkir yang telah dipesan.

f. Sensor inframerah akan mendeteksi keberadaan kendaraan dan mengubah status
tempat parkir menjadi "Terisi".

g. Data kondisi tempat parkir akan dikirim secara otomatis ke Firebase sehingga

status tempat parkir diperbarui.

. Verifikasi Sistem

a. Pastikan status tempat parkir pada Bot Telegram sesuai dengan kondisi
sebenarnya di area parkir.

b. Periksa apakah sensor inframerah dapat mendeteksi kendaraan dengan baik.

c. Pastikan data reservasi tersimpan pada database Firebase.

d. Jika terjadi ketidaksesuaian data, lakukan pemeriksaan koneksi internet.

. Penyelesaian
a. Setelah pengguna selesai menggunakan tempat parkir, kendaraan diarahkan
menuju pintu keluar area parkir.
b. Pengguna menempelkan kembali kartu RFID pada RFID Reader yang berada
di pintu keluar sebagai proses verifikasi data parkir.
c. Sistem akan membaca kartu RFID dan mencocokkannya dengan data kendaraan
yang tersimpan pada database Firebase.
d. Jika kartu RFID valid, sistem akan menghitung durasi parkir berdasarkan waktu
masuk dan waktu keluar kendaraan.
e. Hasil perhitungan durasi parkir akan ditampilkan pada layar OLED beserta
informasi biaya parkir yang harus dibayarkan.
f. Sistem juga akan menampilkan informasi saldo pengguna yang tersisa setelah
biaya parkir dipotong secara otomatis.
g. Setelah proses verifikasi RFID berhasil dan transaksi selesai dilakukan, motor
servo (barrier gate) akan terbuka secara otomatis sehingga kendaraan dapat

keluar dari area parkir.
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h. Sensor inframerah akan mendeteksi bahwa tempat parkir telah kosong dan
mengubah status tempat parkir.

1. Data ketersediaan tempat parkir akan diperbarui secara otomatis.
Catatan:

e Pengguna wajib melakukan reservasi tempat parkir melalui Bot Telegram
sebelum memasuki area parkir.

e Perintah "/cekparkir" digunakan untuk memantau ketersediaan tempat parkir.

e Perintah "booking A1" digunakan untuk memesan tempat parkir sesuai nomor
yang diinginkan (A1l dapat diganti dengan nomor tempat parkir lain yang
tersedia).

¢ Sistem monitoring dan reservasi terhubung dengan Bot Telegram

o Setelah reservasi berhasil dilakukan, pengguna memiliki batas waktu 10 menit
untuk tiba di lokasi parkir dan melakukan verifikasi menggunakan kartu RFID.

e Apabila pengguna tidak datang dalam waktu lebih dari 10 menit sejak reservasi
dilakukan, maka status reservasi akan hangus secara otomatis dan tempat parkir
akan kembali tersedia untuk pengguna lain.

e Pengguna wajib menggunakan kartu RFID yang telah terdaftar oleh operator

untuk proses masuk dan keluar area parkir.
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LAMPIRAN B

CODING ARDUINO IDE

1. Program In

#include <WiFi.h>

#include <WiFiClientSecure.h>
#include <UniversalTelegramBot.h>
#include <SPI.h>
#include <MFRC522.h>
#include <ESP32Servo.h>
#include <Firebase_ESP_Client.h>
#include <time.h>

#define WIFI_SSID "wifi"
#define WIFI_PASSWORD "123455678"

#define BOT_TOKEN "8887172349:AAHOh3YQPKmooDa2J39DMXTKALj7c7N4ALFO"

WiFiClientSecure client;
UniversalTelegramBot bot(BOT_TOKEN, client);

// ============z===== FIREBASE ==========z==z=====

#define API_KEY "AIzaSyABapIo9CO60_5Y5WpPUfq8K8MvfaoGbEg"
#define DATABASE URL "https://smartparkingpoltekbangsby-default-
rtdb.firebaseio.com"

FirebaseData fbdo;
FirebaseAuth auth;
FirebaseConfig config;

#define SS_PIN 27
#define RST_PIN 14

MFRC522 rfid(SS_PIN, RST_PIN);

Servo servoln;

#define SERVO_PIN 25



#define IR_A1 32
#define IR_A2 33
#define IR _A3 34

#define LED_HIJAU 13
#define LED_MERAH 26

unsigned long lastTimeBot = ©;
int botDelay = 3000;

/] =================================================

// =================================================
void updateLED()
{

bool al = (digitalRead(IR_A1l) == LOW);

bool a2 = (digitalRead(IR_A2) == LOW);

bool a3 = (digitalRead(IR_A3) == LOW);

if (al && a2 && a3)

{
digitalWrite(LED_HIJAU, LOW);

digitalWrite(LED_MERAH, HIGH);
}

else

{
digitalWrite(LED_HIJAU, HIGH);

digitalWrite(LED_MERAH, LOW);

/] =================================================

// e e e e  — — — — — —— ———— —————————————— ——— — ——————————
String formatWaktu(time_t waktu)
{

struct tm *tm_info = localtime(&waktu);
char buffer[30];
strftime(

buffer,
sizeof(buffer),



"%d-%m-%Y %H:%M" ,
tm_info

)5

return String(buffer);

/| =================================================

// 1111411+ttt
void cekBookingExpired()
{
String slotList[3] =
{
llAlll ,
IIA2lI ,
IIA3"
¥

time_t now;
time(&now);

for (int 1 = 0; i < 3; i++)
{
String slot = slotList[i];

if (Firebase.RTDB.getInt(
&fbdo,
"/booking/" + slot + "/waktu"))
{
long waktuBooking =
fbdo.intData();

if ((now - waktuBooking) > 600)

{
String chatID = "";

if (Firebase.RTDB.getString(
&fbdo,
"/booking/" + slot + "/chatid"))
{
chatID =
fbdo.stringData();
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if (chatID.length() > )
{
bot.sendMessage(
chatlID,
"y BOOKING HANGUS\n\n"
"Slot : " + slot +
"\nMelebihi 10 menit.",

)5

Firebase.RTDB.deleteNode(
&fbdo,
"/booking/" + slot

)
¥
¥
¥
¥
/] =================================================
// SETUP
/] =================================================
void setup()
{

Serial.begin(115200);

pinMode(IR_A1, INPUT_PULLUP);
pinMode(IR_A2, INPUT_PULLUP);
pinMode(IR_A3, INPUT_PULLUP);

pinMode(LED_HIJAU, OUTPUT);
pinMode (LED_MERAH, OUTPUT);

digitalWrite(LED_HIJAU, HIGH);
digitalWrite(LED_MERAH, LOW);

// WIFI

WiFi.begin(
WIFI_SSID,
WIFI_PASSWORD

)5

while (WiFi.status() != WL_CONNECTED)
{



delay(300);
Serial.print(".");
¥

Serial.println();
Serial.println("WIFI OK");

client.setInsecure();

// FIREBASE

config.api_key = API_KEY;

config.database_url =
DATABASE_URL;

Firebase.signUp(
&config,
&auth,

nn
I
nn

)5

Firebase.begin(
&config,
&auth

)5
Firebase.reconnectWiFi(true);

fbdo.setBSSLBufferSize(
2048,
512

)5

config.timeout.serverResponse =
10000;

Serial.println("FIREBASE OK");

// NTP
configTime(

7 * 3600,

e)

"pool.ntp.org"
)



// RFID
SPI.begin();
SPI.setFrequency(4000000);

rfid.PCD_Init();
Serial.println("RFID OK");

// SERVO
ESP32PWM: :allocateTimer(0);

servoIn.attach(
SERVO_PIN

)s
servoIn.write(160);
Serial.println("SERVO OK");

bot.sendMessage(
"701519670",
"¢#m, SMART PARKING ONLINE",

// M
void handleTelegram()

{

int msgCount =
bot.getUpdates(
bot.last message received + 1

)

while (msgCount)

{
for (int i = @; i < msgCount; i++)
{

String text =
bot.messages[i].text;

String userChatID =
bot.messages[i].chat_id;

text.toUpperCase();



/| ================================c=========

// ettt 1ttt
if (text == "/CEKPARKIR")

{
String msg =
"@m STATUS PARKIR &= \n\n";

String slot[3] =

{
"Al",
"A2",
np3"
¥
int pinIR[3] =
{
IR_A1,
IR_A2,
IR_A3
¥
for (int j = 0; j < 3; j++)
{
String namaSlot =
slot[j];
// SLOT TERISI
if (digitalRead(pinIR[j]) == LOW)
{
msg += namaSlot +
" : 0O TERISI\n\n";
}
else
{

bool adaBooking = false;

if (Firebase.RTDB.getString(
&fbdo,
"/booking/" +
namaSlot +
"/uid"))
{
String uidBooking =
fbdo.stringData();



uidBooking.trim();

if (uidBooking.length() > 0)
{

adaBooking = true;

}
}

if (adaBooking)
{

msg += namaSlot +
" : O BOOKING\n\n";

else

msg += namaSlot +
" ¢ 0 KOSONG\n\n";

bot.sendMessage(
userChatlID,
msg,

/| ===ss==ss==ssss===sssssssssssssss=ssssss==

// 11+ttt
else if (text.startsWith("BOOK "))

{
String slot =

text.substring(5);

slot.trim();
slot.toUpperCase();

if (
slot != "Al1l" &&
slot != "A2" &&
slot != "A3"

)

{

bot.sendMessage(
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userChatlID,

"X SLOT TIDAK VALID\n\n"
"Gunakan:\n"

"BOOK Al\n"

"BOOK A2\n"

"BOOK A3",

)5

continue;

/] ==========================

/] ==========================

String uidUser = "";

if (!Firebase.RTDB.getString(
&fbdo,
"/users/" +
userChatID +
"/uid"))
{
bot.sendMessage(
userChatlID,
"X UID RFID BELUM TERDAFTAR",

)5

continue;

}

uidUser =
fbdo.stringData();

uidUser.trim();
uidUser.toUpperCase();

/] ============coccocoocoooos

// e
bool sudahBooking =
false;

String daftarSlot[3] =

{
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llAlll B

"A2",
np3"
¥
for (int k = 0; k < 3; k++)
{
if (Firebase.RTDB.getString(
&fbdo,
"/booking/" +
daftarSlot[k] +
"/chatid"))
{
String c =
fbdo.stringData();
if (c == userChatlID)
{
sudahBooking = true;
break;
}
}
}
if (sudahBooking)
{
bot.sendMessage(
userChatlID,
"X ANDA MASIH MEMILIKI BOOKING AKTIF",
)s
continue;
}
/| ==========================
// CEK SLOT TERISI SENSOR
/| ==========================

bool slotTerisi = false;

if (slot == "A1")
slotTerisi =
(digitalRead(IR_A1l) == LOW);

if (slot == "A2")
slotTerisi =
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(digitalRead(IR_A2) == LOW);

if (slot == "A3")
slotTerisi =
(digitalRead(IR_A3) == LOW);

if (slotTerisi)
{
bot.sendMessage(
userChatlID,
"X SLOT " +
slot +
" SEDANG TERISI",

)5

continue;

/] ==========================

/] ==========================

String uidBooking = "";

if (Firebase.RTDB.getString(
&fbdo,
"/booking/" +
slot +
"/uid"))

{

uidBooking =
fbdo.stringData();

uidBooking.trim();

if (uidBooking.length() > 0)
{
bot.sendMessage(
userChatiID,
"X SLOT SUDAH DIBOOKING USER LAIN",

)5

continue;
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/] ================cc========

// 1ttt
time_t now;
time(&now);

bool okl = Firebase.RTDB.setString(
&fbdo,
"/booking/" + slot + "/uid",
uidUser

)5

bool ok2 = Firebase.RTDB.setString(
&fbdo,
"/booking/" + slot + "/chatid",
userChatID

)5

bool ok3 = Firebase.RTDB.setInt(
&fbdo,
"/booking/" + slot + "/waktu",
now

)5

Serial.println("===== BOOKING DEBUG =====");
Serial.println("SLOT : " + slot);
Serial.println("UID : " 4 uidUser);
Serial.println("CHATID : " + userChatID);

Serial.println("SET UID : " + String(okl));
Serial.println("SET CHATID : " + String(ok2));
Serial.println("SET WAKTU : " + String(ok3));

if(lok1)
Serial.println("ERR UID : " + fbdo.errorReason());

if(lok2)
Serial.println("ERR CHATID : " + fbdo.errorReason());

if(!ok3)
Serial.println("ERR WAKTU : " + fbdo.errorReason());

if(okl && ok2 && ok3)
{

bot.sendMessage(
userChatiID,
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"l BOOKING BERHASIL\n\n"
"Slot : " + slot +
"\nUID : " + uidUser,

)s
}
else
{
bot.sendMessage(
userChatlID,
" X GAGAL MENYIMPAN BOOKING KE FIREBASE",

)5
}

msgCount =
bot.getUpdates(
bot.last _message received + 1

)5

/] =====================mcccccsssssssmmmoooooooooos

void loop()

{
cekBookingExpired();

updateLED();

if (WiFi.status() != WL_CONNECTED)
{

WiFi.reconnect();
delay(200);

}

if (millis() - lastTimeBot > botDelay)
{

handleTelegram();

lastTimeBot = millis();
}
// L L L L L L L L L L I I I I I e
// RFID
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/| ==========================================
delay(59);

if (!rfid.PICC_IsNewCardPresent())
return;

if (!rfid.PICC_ReadCardSerial())
return;

String uid = "";
for (byte i = @; i < rfid.uid.size; i++)
{

if (rfid.uid.uidByte[i] < ©x10)
uid += "0";

uid += String(
rfid.uid.uidByte[i],
HEX
)5
}

uid.toUpperCase();

Serial.println(
"UID : " + uid

)5

String slotAktif = "";
String bookingChatID = "";

String slotList[3] =
{

"Al",

"A2",

np3"
¥

/] ==================mmmmmmmoooooooooooooes

// 1ttt
for (int 1 = 0; i < 3; i++)
{
String slot =
slotList[i];
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if (Firebase.RTDB.getString(
&fbdo,
"/booking/" +
slot +
"/uid"))

String uidBooking =
fbdo.stringData();

uidBooking.trim();
uidBooking.toUpperCase();

bool slotKosong = false;

if (slot == "A1")
slotKosong =
(digitalRead(IR_A1l) == HIGH);

if (slot == "A2")
slotKosong =
(digitalRead(IR_A2) == HIGH);

if (slot == "A3")
slotKosong =
(digitalRead(IR_A3) == HIGH);

if (
uidBooking == uid &&
slotKosong

)

{
slotAktif = slot;

if (Firebase.RTDB.getString(

&fbdo,
"/booking/" +
slot +
"/chatid"))

{

bookingChatID =
fbdo.stringData();
}
break;
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//

//

if (slotAktif != "")

{

time_t now;
time(&now);

Firebase.RTDB.setString(

&fbdo,

"/parkir/" +

uid +
"/SlOt",
slotAktif

)5

Firebase.RTDB.setString(

&fbdo,

"/parkir/" +

uid +
"/status",
"MASUK"

)5

Firebase.RTDB
&fbdo,

.setInt(

"/parkir/" +

uid +
"/waktu",
now

)5

/] ==========================

// — e e e ————— —————————
Firebase.RTDB.setString(

&fbdo,
"/slot/" +
slotAktif +
"/uid",

uid

)5

Firebase.RTDB

.setInt(
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&fbdo,
"/slot/" +
slotAktif +
" /waktu",
now

)s
/] ==========================

/] ==========================

servoIn.write(10);
delay(10000);
servoIn.write(160);
delay(500);

/] ==========================

/] ==========================
Firebase.RTDB.deleteNode(
&fbdo,
"/booking/" +
slotAktif
)

/] =======================coc

/] ==========================
if (bookingChatID.length() > @)
{
bot.sendMessage(
bookingChatlID,
" KENDARAAN MASUK\n\n"
"Slot : " +
slotAktif +
"\nUID : " +
uid,

)5

Serial.println(
"AKSES DITERIMA"
)
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}

else
{
Serial.println(
"UID TIDAK SESUAI BOOKING"
)
¥

rfid.PICC_HaltA();
rfid.PCD_StopCryptol();

delay(200);

2. Program Out

#include <WiFi.h>

#include <WiFiClientSecure.h>
#include <UniversalTelegramBot.h>
#include <SPI.h>

#include <MFRC522.h>

#include <ESP32Servo.h>

#include <Firebase_ESP_Client.h>
#include <time.h>

#include <math.h>

#include <Wire.h>
#include <U8g2lib.h>

#define WIFI_SSID "IndiHome"

#define WIFI_PASSWORD "lsampai8"

#define BOT_TOKEN "8887172349:AAHOh3YQPKmooDa2J39DMxTKALj7c7N41F0"

WiFiClientSecure client;
UniversalTelegramBot bot(BOT_TOKEN, client);

#define API_KEY "AIzaSyABapIo9CO60_5Y5WpPUfq8K8MvfaoGbEg"
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#define DATABASE URL "https://smartparkingpoltekbangsby-default-
rtdb.firebaseio.com"

FirebaseData fbdo;
FirebaseAuth auth;
FirebaseConfig config;

#tdefine SS_PIN 27
#define RST_PIN 14

MFRC522 rfid(SS_PIN, RST_PIN);

Servo servoOut;

#define SERVO_PIN 26
// I T I T T I T I T T T T T o o o o o o o o e o o o o S o o o o o o e e o o

// 11ttt
void tampilTapKartu()

{
u8g2.firstPage();

do
{
u8g2.setFont(
u8g2_font_logisoso20 tf
)

u8g2.drawStr(
18,
28,
"TAP"

)s

u8g2.drawStr(
2)
58,
"KARTU"

)

} while (u8g2.nextPage());
}
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/| =================================================

/| =================================================
void tampilInfo(

String slot,

int durasi,

int biaya,

int saldo)

u8g2.firstPage();

do
{
u8g2.setFont(
u8g2_ font_6x12_tf
)

u8g2.drawStr(
22,
10,
"PARKIR OUT"
)

u8g2.drawStr(

9,

25,

("Slot : " + slot).c_str()
)s

u8g2.drawStr(
9,
38,
("Jam : " +
String(durasi) +
" M").c_str()
)s

u8g2.drawStr(
9,
51,
("Biaya : " +
String(biaya)).c_str()
)

u8g2.drawStr(
9,
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64,
("Saldo : " +
String(saldo)).c_str()

)5

} while (
u8g2.nextPage()
)

/] =======mmmmmmmmmmmmm e

// Tttt 1ttt
void tampilError(
String msg)

{
u8g2.firstPage();

do

{
u8g2.setFont(

u8g2_font_7x14B_tf
)

u8g2.drawStr(
5,
35,
msg.c_str()
)

} while (
u8g2.nextPage()
)s

/] ====================ccccssssmmmmmmoooooooooooes

// e o e o o e e e e e e e e e e e e e e e e e e e e — — — — — — — — — — — — — — — — — — ———
bool waktuValid()

{

time_t now;
time(&now);

return (
now > 1700000000

B-22



/| =================================================

// =ttt
int hitungBiaya(
int menit)
{
if (menit <= 120)
{
return 5000;

}

return
5000 +
((menit - 120 + 59) / 60)
* 5000;

/] =================================================

// B
String formatWaktu(
time_t waktu)

{

struct tm *tm_info =
localtime(&waktu);

char buffer[30];

strftime(
buffer,
sizeof(buffer),
"%d-%m-%Y %H:%M",
tm_info

)5

return String(buffer);

/] ==============mmmmmmmmmmeeeoomemoeeeeoooooooo

// =ttt
String cariChatID(
String uidCari)
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{
if (
Firebase.RTDB.getJSON(
&fbdo,
"/users"

)
)
{

FirebaseJson &json =
fbdo.jsonObject();

size_t len =
json.iteratorBegin();

int type;
String key;
String value;

for (
size t 1 = 0,
i < len;
i++

json.iteratorGet(
i,
type,
key,
value

)5

String pathUID =
"/users/" +
key +
"/uid";

if (
Firebase.RTDB.getString(
&fbdo,
pathUID
)
)
{
String uidFirebase =
fbdo.stringData();
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uidFirebase.trim();
uidFirebase.toUpperCase();

if (
uidFirebase ==
uidCari

)
{

json.iteratorEnd();

return key; // CHAT ID

¥
¥
¥
json.iteratorknd();
¥
return "";
¥
/| ====================s========s=s====================
// SETUP
// 4+ttt
void setup()
{

Serial.begin(115200);

Wire.begin(21, 22);

u8g2.begin();
tampilTapKartu();
Serial.println("OLED OK");

// ================= WIFI =================
WiFi.begin(

WIFI_SSID,

WIFI_PASSWORD

)5

while (
WiFi.status() != WL_CONNECTED
)
{
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delay(300);
Serial.print(".");

}

Serial.println();
Serial.println("WIFI OK");

client.setInsecure();

config.api_key =
API_KEY;

config.database_url =
DATABASE_URL;

Firebase.signUp(
&config,
&auth,

nn
I

)5

Firebase.begin(
&config,
&auth

)5

Firebase.reconnectWiFi(
true

)5

fbdo.setBSSLBufferSize(
2048,
512

)5

config.timeout.serverResponse =
10000;

Serial.println(
"FIREBASE OK"

)5

configTime(
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7 * 3600,

9,

"pool.ntp.org"
)

Serial.print(
"SYNC TIME"
)

struct tm timeinfo;

while (
lgetLocalTime(
&timeinfo

)

)

{
Serial.print(".");
delay(500);

}

Serial.println();
Serial.println(
"TIME OK"

)5

/] ================= RFID =================
SPI.begin(

18,

19,

23,

SS_PIN
)

pinMode(
RST_PIN,
OUTPUT

)
digitalWrite(

RST_PIN,
LOW

)5

delay(59);
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digitalWrite(
RST_PIN,
HIGH

)
delay(590);

SPI.setFrequency(
1000000

)
rfid.PCD_Init();

byte version =
rfid.PCD_ReadRegister(
MFRC522: :VersionReg

)5

Serial.print(
"RFID VERSION : ©x"

)5

Serial.println(
version,
HEX

)5

if (
version == 0x00 ||
version == OXFF

)
{

Serial.println(
"RFID ERROR"
)
}
else
{
Serial.println(
"RFID OK"

)5

ESP32PWM: :allocateTimer(
0
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)5

servoOut.attach(
SERVO_PIN

)5

// POSISI TERTUTUP
servoOut.write(
150

)
delay(1000);

Serial.println(

"SERVO OK"
)
// ================= NOTIF START =================
if (
Firebase.RTDB.getJSON(
&fbdo,
"/users"
)
)
{

FirebaseJson &json =
fbdo.jsonObject();

size_t len =
json.iteratorBegin();

int type;
String key;
String value;

for (
size_ t 1 = 0;
i < len;
i++

json.iteratorGet(
i:
type,
key,
value
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)5

bot.sendMessage(
key,
"¢, SMART PARKING OUT ONLINE",

)5
}

json.iteratorEnd();

}

tampilTapKartu();

Serial.println(
"SYSTEM READY"

)5

// =================================================
void loop()

{
if (WiFi.status() != WL_CONNECTED)

{

WiFi.reconnect();
delay(200);

}

delay(390);
// ==========================================

// S S S S S S oo
if (!rfid.PICC_IsNewCardPresent())
return;

if (!rfid.PICC_ReadCardSerial())
return;

String uid = "";
for (byte i = 9; i < rfid.uid.size; i++)
{
if (rfid.uid.uidByte[i] < ©x10)
uid += "@";
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uid += String(
rfid.uid.uidByte[i],
HEX
)
¥

uid.toUpperCase();

Serial,println("================

Serial.println("VUID : " + uid);

/| ==sss===s=ssss==ssssssssssssss==sssssss===

/| s===s=ssssssssssssssssssssssssssssssssss==

String chatID =
cariChatID(uid);

if (chatID == "")

{

tampilError(
"UID TDK TERDAFTAR"

)
delay(3000);
tampilTapKartu();

return;

/| ==sss==s==ssss==sssssssssssss==ssssssss===

/] ========ssssssssssssssssssssssssssssss==as

if (!waktuvalid())
{

tampilError(
"TIME ERROR"

)5

return;

}
time_t now;

time(&now);
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String base =
"/parkir/" + uid;

String saldoPath =
"/users/" +
chatID +
"/saldo";

/]| ==========================================

/] ============mmmmmmmmmeooecoooeeooooooo

if (
!Firebase.RTDB.getString(
&fbdo,
base + "/slot"

tampilError(
"DATA TDK ADA"

)s
delay(3000);
tampilTapKartu();
return;

String slot =
fbdo.stringData();

Serial.println(

/] ==========================================

/] ==================mmmmmmmoooooooooooooes

"SLOT : " + slot
)
// AMBIL WAKTU MASUK
if (
!Firebase.RTDB.getInt(
&fbdo,
base + "/waktu"
)
)
{
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tampilError(
"WAKTU ERROR"

)
delay(3000);
tampilTapKartu();

return;

time_t masuk =
fbdo.intData();

int durasiMenit =
max (
@J
(int)(now - masuk) / 60
)

int biaya =

hitungBiaya(

durasiMenit

)s
// S S S S S S oo
// S S S S S S oo
if (

!Firebase.RTDB.getInt(

&fbdo,
saldoPath

tampilError(
"SALDO ERROR"

)
delay(3000);

tampilTapKartu();

return;
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int saldo =
fbdo.intData();

/]| ==========================================

// 111+ttt 1ttt
if (saldo < biaya)
{
tampilError(
"SALDO KURANG"

)5

bot.sendMessage(
chatlID,
"X SALDO TIDAK CUKUP\n\n"
"Biaya : Rp " +
String(biaya) +
"\nSaldo : Rp " +
String(saldo),

)
delay(3000);
tampilTapKartu();

return;

int sisa =
saldo - biaya;

/] ========mmmmmmmmmmmmmmeeeeeeceeeeeooooooes

// ==========================================
tampilInfo(

slot,

durasiMenit,

biaya,

sisa

)s
// ==========================================
// ==========================================

String msg =
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"¢ PARKIR KELUAR\n\n"

"UID : " 4 uid + "\n" +
"Slot : " + slot + "\n\n" +
"Durasi : " +

String(durasiMenit) +
" menit\n\n" +

"Biaya : Rp " +
String(biaya) +
"\n\n" +

"Saldo Awal : Rp " +
String(saldo) +

"\n" +

"Saldo Akhir : Rp " +
String(sisa) +

"\n\n"

"Portal akan terbuka 5 detik lagi";

bot.sendMessage(
chatlID,
msg,

)s
// ==========================================

/] ======================cccccssssssmmoooooe-

/] ==========================================

/| ==========================================
Firebase.RTDB.setInt(

&fbdo,

saldoPath,

sisa

)5
/| ===================z=======================

// e o o o o o e e e e e e e e e e e e e e e e S e e S e  — — — — — — — — — ————
Firebase.RTDB.deleteNode(

&fbdo,

base

)5
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/| ===========s===============s==ssssss=====

// 11ttt 1ttt
Firebase.RTDB.deleteNode(

&fbdo,
"/slot/" + slot

)5

/| ===========s===============s==ssssss=====

/] ==================sssssssssssssssssssssas

servoOut.write(10);

delay(5000);

/| ====================sssssssssssssssssssas

/] =========ss=s==============sssssssss=====

servoOut.write(150);
delay(500);
tampilTapKartu();
rfid.PICC_HaltA();
rfid.PCD_StopCryptol();

delay(200);
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LAMPIRAN C
PAMFLET / BROSUS SMART PARKING

Nomor WhatsApp Operat;;r-;: '
0895339155511 )

t Parking sebag 7

! 1.Unduh App ] g 3. Klik search

dan ketik

H "User Info ¢
Telegram  \No Get D+ IDbot",

7. Kirim 8. Terima RFID
Identitas dan Kartu dari
ID Telegram AL

Scan barcode pada bot booking via bot
telegram yang sudah .
disediakan dan ketik “/cekparkir” dengan ketik

"booking A1 "=

11. Batas 10 Menit =i @R?@
Datang & [ o Eﬁﬁ-‘-?:g: :
|

X TapRFID

(@SMARTPARKING ¢
POLTEKBANGBOG
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A.

LAMPIRAN D

HASIL PENGUJIAN

Pengujian Perangkat Keras (Hardware)

1. Pengujian RFID, Motor Servo, dan Status Parking LEDs

™

[cLi
L -
a» /
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Pengujian Perangkat Lunak (Software)
1. Pengujian Tampilan Bot Telegram

a. Informasi Ketersediaan Tempat Parkir

/CEKPARKIR (¢.53

<= STATUS PARKIR =
A1 : B KOSONG
A2 :" KOSONG

A3 : " KOSONG

b. Reservasi

¥ BOOKING BERHASIL

Slot : A2
UID : 62260307

2. Pengujian Monitoring Firebase

GD https://smartparkingpoltekbangsby-default-rtdb firebaseio.com

hd parkir

> F49BD186
N slot

» A2

S USErs

3 7823328595
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3. Pengujian Arduino IDE

C. Pengujian Eror Handling
1. Kegagalan Pembacaan RFID yang Tidak Sesuai

UID TIDAK SESUAI BOOKING
UID TIDAK SESUAI BOOKING

UID TIDAK SESUAI BOOKING

2. Pengujian Kondisi Tempat Parkir Sudah Terisi

BOOK A2 62260307 7.409 &
Maaf parkiran A2 sudah di booking.

Silahkan cek parkiran dengan perintah:
/CEKPARKIR

BOOK A2 F49BD106 (7,40 .

Maaf parkiran A2 sudah di booking.

Silahkan cek parkiran dengan perintah:
/CEKPARKIR
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DAFTAR RIWAYAT HIDUP

Nama : Deswinda Rosalia Putri

Nama Panggilan . Deswinda

Tempat, Tanggal lahir : Demak, 16 Desember 2004

Agama . Islam

Orang Tua : Wiwid Widaryo dan Dwi Kharismawati

Saudara . Kharesta dan Bagas

Alamat - JI. Perkutut no.5 RT: 09/
RW: 05 Batursari, Mranggen, Demak,
Jawa Tengah

Hobi : Memasak

Latar Belakang Pendidikan:
- 2011-2017 : SD Negeri Mranggen 1

- 2017-2020 : SMP Negeri 9 Semarang

- 2020-2023 : SMA Negeri 2 Mranggen
- 2023-2026 : Politeknik Penerbangan Surabaya

On the Job Training:
- (Oktober 2025 — Desember 2025) Perum LPPNPI Kantor Cabang Surabaya
Bandar Udara Internasional Juanda
- (Januari 2026 — Maret 2026) UPT Pelayanan Jasa Kebandarudaraan
Abdulrachman Saleh Malang

Lisensi dan Sertifikat Kompetensi:
- Pengoperasian Pengukuran
- Information System (IFS)
- Navigation System
- Rating N (VOR/DME)



DAFTAR RIWAYAT HIDUP

DESWINDA ROSALIA PUTRI, lahir di Demak pada 16
Desember 2004. Anak pertama dari pasangan Bapak Wiwid
Widaryo dan Ibu Dwi Kharismawati. Bertempat tinggal di JI.
Perkutut no.5 RT. 09/RW. 05, Batursari, Mranggen, Demak,
Jawa Tengah. Memulai pendidikan di SD Negeri Mranggen
1 pada tahun 2011-2017, kemudian melanjutkan pendidikan
di SMP Negeri 9 Semarang pada tahun 2017-2020.
Melanjutkan Sekolah Menengah Atas di SMA Negeri 2
Mranggen, lulus pada tahun 2023. Memulai pendidikan D-I11
Teknik Navigasi Udara pada tahun 2023 dan direncanakan
selesai pada tahun 2026 di Politeknik Penerbangan Surabaya. Selama masa
pendidikan, telah mengikuti On the Job Training (OJT) di Perum LPPNPI Kantor
Cabang Surabaya dari Oktober 2025 hingga Desember 2025 dan di UPT Pelayanan
Jasa Kebandarudaraan Abdulrachman Saleh Malang dari Januari 2026 hingga
Maret 2026.
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