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ABSTRAK

Nama . Ade Kholik Prasetya
Program Studi : Informatika
Judul : RANCANG BANGUN SISTEM KEAMANAN SEPEDA

MOTOR BERBASIS INTERNET OF THINGS (I0T) DENGAN
AUTENTIKASI BIOMETRIK, GPS, DAN KONTROL KUNCI STANG
MELALUI SMARTPHONE

Meningkatnya kasus pencurian sepeda motor menunjukkan bahwa sistem
keamanan konvensional seperti kunci kontak manual dan kunci stang mekanik
tidak lagi mampu memberikan perlindungan yang optimal. Untuk mengatasi hal
tersebut, penelitian ini merancang sebuah sistem keamanan sepeda motor berbasis
Intemet of Things (IoT) yang mengintegrasikan autentikasi biometrik (sidik jari
melalui smartphone), pelacakan lokasi menggunakan GPS, dan kontrol otomatis
pengunci stang melalui solenoid, vang seluruhnya dikendalikan melalui aplikasi
smartphone.

Sistem ini dibangun menggunakan mikrokontroler ESP32 yang mendukung
koneksi Bluetooth dan WiFi, modul GPS Neo-6M untuk pelacakan lokasi
kendaraan, serta ThingSpeak dan bot Telegram sebagai media penyimpanan dan
notifikasi cloud. Autentikasi biometrik dilakukan menggunakan fitur fingerprint
pada smartphone, dan kontrol relay digunakan untuk mengaktifkan atau
mematikan motor serta sistem pengunci stang otomatis. Aplikasi mobile
dikembangkan menggunakan platform Kodular, sedangkan antarmuka web
dibangun secara lokal untuk pemantauan tambahan.

Metode pengembangan meliputi perancangan sistem perangkat keras dan lunak,
integrasi modul, serta pengujian fungsionalitas dalam berbagai kondisi. Hasil
pengujian menunjukkan bahwa sistem mampu mengenali autentikasi pengguna
dengan cepat, mengunci dan membuka stang motor secara otomatis berdasarkan
status motor, serta mendeteksi dan memberikan notifikasi ketika terjadi
perpindahan mencurigakan saat motor dalam kondisi mati. Secara keseluruhan,
sistem ini dinyatakan berhasil dan layak digunakan sebagai solusi keamanan
sepeda motor berbasis [oT yang praktis dan efektif.

Kata Kunci: Keamanan Sepeda Motor, Intemet of Things (IoT), ESP32, GPS
Tracking, Autentikasi Biometrik.
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ABSTRACT

Name . Ade Kholik Prasetya
Department  : Informatika
Title : DESIGN AND DEVELOPMENT OF A MOTORCYCLE

SECURITY SYSTEM BASED ON THE INTERNET OF THINGS (10T) WITH
BIOMETRIC AUTHENTICATION, GPS, AND HANDLEBAR LOCK
CONTROL VIA SMARTPHONE

The increasing number of motorcycle theft cases in Indonesia indicates
that conventional security systems, such as manual ignition keys and mechanical
steering locks, are no longer effective in preventing unauthorized access. To
address this issue, this research designs a motorcycle security system based on the
Intemet of Things (IoT), integrating biometric authentication (fingerprint via
smartphone), real-time GPS tracking, and automatic steering lock control through
a solenoid, all managed via a smartphone application.

The system is built using an ESP32 microcontroller, which supports both
Bluetooth and WiFi connectivity, a Neo-6M GPS module for location tracking,
and utilizes ThingSpeak and Telegram bot as platforms for cloud data storage and
notification delivery. Biometric authentication is performed using the fingerprint
feature on the smartphone, while relay control is implemented to manage engine
activation and automatic steering lock switching. The mobile application 1s
developed using the Kodular platform, and a web-based interface is provided
locally for additional monitoring.

The development methodology includes hardware and software system design,
module integration, and functional testing under various conditions. The testing
results show that the system is capable of recognizing user authentication
promptly, automatically locking or unlocking the steering lock based on the
engine status, and detecting suspicious movement when the motorcycle is in an
off state. Overall, the system is proven to be successful and feasible as a practical
and effective loT-based motorcycle security solution.

Keywords: Motorcycle Security, Internet of Things (IoT), ESP32, GPS Tracking,
Biometric Authentication.
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