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ABSTRAK 

 

RANCANG BANGUN SISTEM TAKAR DAN DISPENSER BUMBU 

DAPUR OTOMATIS BERBASIS RASPBERRY PI ZERO 2W DAN 

STM32F411CEU6 DENGAN MOTOR KENDALI PROPORTIONAL 

INTEGRAL 

 

Billal Maula Pandhya 

Teknologi Rekayasa Otomasi, Sekolah Vokasi, Universitas Diponegoro 

 

Proses penakaran bumbu secara manual masih memiliki kelemahan berupa 

ketidakseragaman hasil dan ketergantungan terhadap operator. Penelitian ini 

bertujuan merancang dan mengimplementasikan sistem penakaran bumbu otomatis 

berbasis mikrokontroler STM32F411CEU6 yang mampu melakukan dispensing 

beberapa jenis material sesuai target berat. Sistem terdiri atas Raspberry Pi Zero 

2W sebagai antarmuka pengguna, motor stepper sebagai pemilih chamber, motor 

DC screw feeder sebagai mekanisme dispensing, sensor load cell HX711 sebagai 

umpan balik berat, serta komunikasi UART berbasis JSON antara Raspberry Pi dan 

STM32. Kecepatan motor DC dikendalikan menggunakan pengendali Proportional 

Integral (PI), sedangkan pembacaan load cell menggunakan median filter untuk 

meningkatkan kestabilan data. Pengujian dilakukan pada empat jenis material, yaitu 

garam, cabai bubuk, merica, dan ketumbar dengan target berat 5 g, 10 g, 20 g, dan 

50 g sebanyak lima kali pengulangan. Hasil pengujian menunjukkan bahwa sistem 

mampu melakukan dispensing secara otomatis sesuai urutan material dengan 

komunikasi data real-time yang berjalan baik. Median filter menghasilkan rata-rata 

error pengukuran sebesar 0,72% dengan standar deviasi rata-rata 0,042 g. Selain 

itu, karakteristik dispensing dipengaruhi oleh sifat fisik masing-masing material, di 

mana garam menghasilkan error lebih besar dibandingkan material lainnya. Secara 

keseluruhan, sistem berhasil melakukan penakaran multi-material secara otomatis 

dengan tingkat akurasi dan kestabilan yang baik. 

 

Kata kunci: Dispensing Bubuk Otomatis, STM32F411CEU6, Raspberry Pi Zero 

2W, Loadcell, Proportional Integral. 
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ABSTRACT 

 

DESIGN AND DEVELOPMENT OF AN AUTOMATIC KITCHEN SPICE 

WEIGHING AND DISPENSING SYSTEM BASED ON RASPBERRY PI 

ZERO 2W AND STM32F411CEU6 USING PROPORTIONAL-INTEGRAL 

MOTOR CONTROL 

 

Billal Maula Pandhya 

Teknologi Rekayasa Otomasi, Sekolah Vokasi, Universitas Diponegoro 

 

Manual seasoning dispensing often suffers from inconsistent measurements and 

dependence on human operators. This study aims to design and implement an 

automatic seasoning dispensing system based on the STM32F411CEU6 

microcontroller for dispensing multiple materials according to predefined target 

weights. The system consists of a Raspberry Pi Zero 2W as the Human Machine 

Interface (HMI), a stepper motor for chamber selection, a DC screw feeder motor 

for dispensing, an HX711 load cell for weight feedback, and UART communication 

using JSON format. A Proportional Integral (PI) controller regulates the DC motor 

speed, while a median filter is applied to improve measurement stability. 

Experiments were conducted using four seasoning materials—salt, chili powder, 

black pepper, and coriander powder—with target weights of 5 g, 10 g, 20 g, and 50 

g, each repeated five times. The results show that the system successfully performs 

automatic sequential dispensing with reliable real-time communication. The 

median filter achieved an average measurement error of 0.72% with an average 

standard deviation of 0.042 g. The dispensing performance was influenced by the 

physical characteristics of each material, with salt producing larger errors than the 

other materials. Overall, the proposed system successfully performs automatic 

multi-material dispensing with good accuracy and stability. 

 

Keywords: Automatic Spice Dispensing, STM32F411CEU6, Raspberry Pi Zero 2W, 

Loadcell, Proportional Integral.
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