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INTISARI

Penelitian ini berjudul “Rancang Bangun Sistem Sensor Jarak Kendaraan
dengan Intervensi Akselerasi Ultrasonik pada Pedal Rem”. Latar belakang
penelitian adalah tingginya angka kecelakaan lalu lintas yang sebagian besar
disebabkan oleh human error seperti kurang memperhatikan jarak aman,
mengantuk, atau keterbatasan jarak pandang. Untuk meningkatkan keselamatan
berkendara, dikembangkan sistem otomatis yang mampu mendeteksi objek di
depan dan belakang kendaraan menggunakan sensor ultrasonik.

Metode penelitian yang digunakan adalah Research and Development
(R&D). Sistem terdiri atas mikrokontroler ESP32 sebagai pusat pengendali, sensor
ultrasonik US-015 untuk pengukuran jarak, motor driver BTS7960 untuk mengatur
daya, serta linear actuator yang menekan pedal rem secara otomatis. Alat ini juga
dilengkapi buzzer dan LED indikator sebagai tanda peringatan.

Pengujian dilakukan pada kendaraan Honda Jazz RS Triptonic dengan
variasi kecepatan 5 km/jam, 7 km/jam, dan 10 km/jam, serta objek simulasi
berupa kayu triplek pada jarak 350 cm, 400 cm, dan 450 cm. Hasil pengujian
menunjukkan sensor bekerja akurat dengan tingkat error rendah dan sistem
mampu memberikan respon pengereman otomatis secara cepat serta stabil.

Dengan demikian, alat ini dapat membantu pengemudi mengantisipasi
bahaya, menjaga jarak aman antar kendaraan, dan mengurangi risiko kecelakaan
akibat keterlambatan reaksi manusia. Penelitian ini diharapkan menjadi kontribusi
teknologi keselamatan aktif di bidang transportasi jalan serta dapat dikembangkan
lebih lanjut.

Kata kunci : Keselamatan berkendara, human error, jarak aman, jarak
pandang, sensor ultrasonik US-015, ESP32, motor driver BTS7960, linear actuator,
pedal rem otomatis, Research and Development (R&D).
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ABSTRACT

Traffic accidents remain a major issue in road transportation, with a
significant percentage caused by human error, such as lack of concentration,
fatigue, inadequate safe following distance, and limited driver visibility. To address
this problem and to improve vehicle safety, this study proposes the design and
development of an automatic braking system using an ultrasonic distance sensor
integrated with the brake pedal. The system provides automatic intervention on
the braking mechanism when the distance between vehicles becomes too close,
thereby reducing the risk of collisions.

This research applies the Research and Development (R&D) method to
design, build, and test a prototype system. The prototype integrates several key
components: an ESP32 microcontroller as the main controller, US-015 ultrasonic
sensors to measure front and rear distances, a BTS7960 motor driver to regulate
actuator movement, and a linear actuator to physically press the brake pedal.
Additional components such as LED indicators and a buzzer are included to provide
visual and audio warnings for the driver.

The system was tested on a Honda Jazz RS Triptronic vehicle under
controlled conditions. Experiments were conducted at speeds of 5 km/h, 7 km/h,
and 10 km/h, with obstacles placed at 350 cm, 400 cm, and 450 cm in front of the
vehicle. The results demonstrated that the ultrasonic sensors performed reliably
with low error percentages, and the system was able to trigger braking actions in
less than one second after object detection. The automatic braking response was
consistent, stable, and prevented sudden braking that might endanger the driver
or vehicles behind.

The findings show that this prototype is capable of assisting drivers in
maintaining a safe distance, preventing accidents in low-speed environments such
as urban traffic, residential areas, and parking lots. This system has the potential
to be further developed into a more advanced active safety technology for vehicles,
supporting efforts to reduce traffic accidents and improve overall road safety.

Keywords : Road safety, human error, safe distance, ultrasonic sensor US-
015, ESP32 microcontroller, motor driver BTS7960, linear actuator, automatic
braking system, Research and Development (R&D).
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