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INTISARI
PERANCANGAN SISTEM PENGGERAK MOTOR BLDC BERBASIS
FIELD ORIENTED CONTROL (FOC) MENGGUNAKAN CONTROLLER
HOVERBOARD STM32F103RCT6 PADA AGV FORKLIFT

Nadia Nur Rufaidhah

Program Studi Sarjana Terapan Teknologi Rekayasa Otomasi, Sekolah VVokasi,

Universitas Diponegoro

Autonomous Guided Vehicle (AGV) forklift membutuhkan sistem penggerak yang
mampu mengendalikan kecepatan dan torsi motor secara stabil. Penelitian ini
bertujuan merancang dan mengimplementasikan sistem penggerak dua motor
Brushless Direct Current (BLDC) berbasis Field Oriented Control (FOC)
menggunakan controller hoverboard STM32F103RCT6. Metode pengendalian
menerapkan transformasi Clarke dan Park, pengendali Pl pada arus dan kecepatan,
inverse transform, serta Space Vector Pulse Width Modulation (SVPWM).
Pengujian dilakukan melalui pengujian batas arus startup, variasi parameter Kp dan
Ki, respons kecepatan pada setpoint 500 ERPM, serta karakteristik arus sumbu-d
(Id) dan sumbu-qg (Iq). Hasil pengujian menunjukkan bahwa variasi Kp dan Ki
memengaruhi respons kecepatan kedua motor. Pada variasi terpilih, kecepatan
maksimum motor kiri mencapai sekitar 519 ERPM dan motor kanan 510 ERPM.
Pengujian FOC menunjukkan bahwa perubahan arus lebih dominan pada Iq,
sedangkan Id relatif dipertahankan mendekati O A. Secara keseluruhan, sistem FOC
berhasil diimplementasikan dan mampu mengendalikan kedua motor BLDC,
meskipun masih terdapat perbedaan karakteristik respons antara motor Kiri dan

kanan.

Kata Kunci: AGV forklift, BLDC, Field Oriented Control, STM32F103RCT6,
pengendali PI.
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ABSTRACT

DESIGN OF A BLDC MOTOR DRIVE SYSTEM BASED ON FIELD-ORIENTED
CONTROL (FOC) USING AN STM32F103RCT6 HOVERBOARD CONTROLLER FOR
AN AGV FORKLIFT

Nadia Nur Rufaidhah

Automation Engineering Technology Study Program, VVocational School,

Diponegoro University

An Autonomous Guided Vehicle (AGV) forklift requires a drive system capable of
controlling motor speed and torque stably. This study aims to design and implement
a dual Brushless Direct Current (BLDC) motor drive system based on Field
Oriented Control (FOC) using an STM32F103RCT6 hoverboard controller. The
control method implements Clarke and Park transformations, PI current and speed
controllers, inverse transformation, and Space Vector Pulse Width Modulation
(SVPWM). The system was evaluated through startup current-limit testing, Kp and
Ki parameter variations, speed-response testing at a 500 ERPM setpoint, and
analysis of d-axis (Id) and g-axis (Iq) currents. The results show that variations in
Kp and Ki affect the speed response of both motors. With the selected parameter
variation, the maximum speeds reached approximately 519 ERPM for the left motor
and 510 ERPM for the right motor. The FOC test also shows that current variation
is predominantly represented by Ig, while Id remains relatively close to 0 A.
Overall, the FOC system was successfully implemented and controlled both BLDC
motors, although differences in response characteristics between the left and right

motors remain.

Keywords: Robotic arm; Inverse kinematics; STM32F411CEUG6; Red chili

harvesting.
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