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ABSTRAK

Penelitian ini mengembangkan sistem navigasi mobile robot beroda
mekanum menggunakan algoritma perencanaan lintasan A* yang terintegrasi
dengan sensor LIDAR dan ultrasonik. Roda mekanum dipilih karena
kemampuannya bergerak omnidireksional, sehingga mempermudah robot
bermanuver di ruang sempit dan menghindari rintangan. Algoritma A*
diterapkan pada peta grid statis untuk menghasilkan jalur optimal dari titik
awal ke tujuan, dengan deteksi sekitar oleh LIDAR dan deteksi obstacle tak
terduga oleh sensor ultrasonik. Proses pengembangan didukung visualisasi
real-time berbasis Python Pygame, yang menampilkan posisi robot,
rintangan, dan jalur hasil perhitungan. Hasil pengujian menunjukkan sistem
mampu melakukan replan otomatis saat terjadi deviasi, serta berhasil
menghentikan robot ketika mendeteksi halangan statis di jalur dan
menghindar. Meskipun terdapat sedikit delay komunikasi antarperangkat
yang menyebabkan jarak terbaca sedikit lebih kecil dari batas aman, sistem
tetap mampu mencegah tabrakan dan menjaga pergerakan robot menuju
tujuan. Penelitian ini membuktikan bahwa kombinasi A*, roda mekanum, dan
sensor dapat meningkatkan navigasi robot otonom.

Kata kunci: Robot Otonom, Algortima A*, Roda Mekanum, LIDAR
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ABSTRACT (English)

This research develops a mobile navigation system for a mechanized wheeled
robot using the A* path planning algorithm integrated with LIDAR and
ultrasonic sensors. Mechanized wheels were chosen for their omnidirectional
capabilities, making it easier for the robot to maneuver in tight spaces and
avoid obstacles. The A* algorithm is applied to a static grid map to generate
an optimal path from the starting point to the destination, with surrounding
detection by LIDAR and unexpected obstacle detection by ultrasonic sensors.
The development process is supported by real-time visualization based on
Python Pygame, which displays the robot's position, obstacles, and the
calculated path. Test results show that the system is able to automatically
replan when deviations occur, and successfully stops the robot when it detects
static obstacles in the path and avoids them. Although there is a slight
communication delay between devices that causes the read distance to be
slightly smaller than the safe limit, the system is still able to prevent collisions
and maintain the robot's movement towards the destination. This research
proves that the combination of A* mechanized wheels, and sensors can
improve autonomous robot navigation.

Keywords: Autonomous Robot, A* Algorithm, Mecanum Wheel, LIDAR
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