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INTISARI 

RANCANG BANGUN LENGAN ROBOT 4 DOF (DEGREE OF FREEDOM) 

UNTUK PICK AND PLACE BERBASIS STM32 DENGAN SISTEM 

KENDALI MELALUI HMI NEXTION 

 

Ihsanuddin Purnomo 

Teknologi Rekayasa Otomasi, Sekolah Vokasi, Universitas Diponegoro 

 

Penelitian ini membahas rancang bangun lengan robot 4 DOF berbasis 

mikrokontroler STM32F411CEU6 dengan sistem kendali melalui HMI Nextion. 

Lengan robot dirancang untuk melakukan proses pick and place sekaligus 

mendeteksi barang cacat secara otomatis. Sistem menggunakan motor servo 

MG996R dan SG90 sebagai aktuator, sensor proximity infrared E18-D80NK 

sebagai pendeteksi objek, serta Raspberry Pi 5 sebagai pengirim data koordinat ke 

STM32. Perhitungan sudut setiap joint dilakukan menggunakan metode inverse 

kinematics untuk memastikan posisi end-effector akurat sesuai target. Hasil 

pengujian menunjukkan bahwa catu daya berbasis modul stepdown XL4016 

mampu menjaga kestabilan tegangan 5V, sensor infrared bekerja optimal pada jarak 

2–4 cm, dan motor servo merespons sinyal PWM dengan error sudut ±1–2°. 

Implementasi inverse kinematics juga terbukti akurat dengan tingkat error rata-rata 

0,04%–1%. Seluruh sistem berhasil mendeteksi, mengambil, dan meletakkan 

barang cacat ke dalam garbage box, serta menampilkan jumlah objek secara real-

time pada HMI hingga batas maksimal empat barang. Dengan demikian, prototipe 

ini berfungsi sesuai rancangan dan berpotensi diterapkan untuk mendukung 

otomatisasi proses industri berskala kecil dan menengah. 

 

Kata Kunci: Lengan Robot, STM32, Invers Kinematics, HMI Nextion. 
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ABSTRACT 

DESIGN AND DEVELOPMENT OF 4 DOF (DEGREE OF FREEDOM) 

ROBOTIC ARM FOR PICK AND PLACE SYSTEM BASED ON STM32 

WITH HMI NEXTION CONTROL 

 

Ihsanuddin Purnomo 

Automation Engineering, Vocational School, Diponegoro University 

 

This research presents the design and development of a 4-DOF robotic arm based 

on the STM32F411CEU6 microcontroller with a control interface implemented 

using an HMI Nextion display. The robotic arm is designed to perform automated 

pick-and-place operations while detecting defective items in real time. The system 

utilizes MG996R and SG90 servo motors as actuators, an E18-D80NK infrared 

proximity sensor for object detection, and a Raspberry Pi 5 for transmitting 

coordinate data to the STM32 controller. Joint angle calculations are performed 

using an inverse kinematics method to ensure accurate positioning of the end-

effector. Experimental results show that the power supply using an XL4016 step-

down module maintains stable 5V output, the infrared sensor operates optimally at 

a distance of 2–4 cm, and the servo motors respond to PWM signals with an angular 

error of ±1–2°. The implementation of inverse kinematics also demonstrates high 

accuracy, with an average error ranging from 0.04% to 1%. The integrated system 

successfully detects, picks, and places defective items into a garbage box, while the 

HMI displays the item count in real time with a maximum capacity of four objects. 

These results indicate that the developed prototype functions as intended and has 

strong potential for applications in small- and medium-scale industrial automation. 

 

Keyword: Robotic Arm, STM32, Inverse Kinematics, HMI Nextion.


