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ABSTRAK 

RANCANG BANGUN ALAT KALIBRATOR KECEPATAN PUTAR 

BERBASIS MIKROKONTROLLER ARDUINO UNO DENGAN KENDALI 

PID, MOVING AVERAGE FILTER, DAN EXPONENTIAL MOVING 

AVERAGE 

Wisnu Firmansyah 

Teknologi Rekayasa Otomasi, Sekolah Vokasi, Universitas Diponegoro 

 

Penelitian ini bertujuan untuk merancang dan membangun alat kalibrator 
tachometer portable berbasis mikrokontroler Arduino Uno dengan menggunakan 
sensor optocoupler sebagai pembaca kecepatan putaran motor DC. Sistem 
menggunakan Arduino Uno sebagai pengendali utama, sensor optocoupler 
OMRON EE-SX672, motor DC, driver motor BTS7960B, dan LCD I2C sebagai 
media tampilan RPM. Metode kontrol yang diterapkan meliputi PID (Proportional 
Integral Derivative), feedforward, Exponential Moving Average (EMA), dan 
Moving Average Filter untuk meningkatkan kestabilan pembacaan RPM dan 
mengurangi noise sensor. Pengujian dilakukan dalam tiga tahap pengembangan 
sistem untuk mengetahui peningkatan performa alat. Hasil pengujian menunjukkan 
bahwa sistem mampu menghasilkan pembacaan RPM yang stabil dan akurat, 
dengan nilai error pada sebagian besar pengujian berada di bawah 1% serta 
memiliki linearitas yang sangat baik terhadap tachometer standar. Penggunaan 
adaptive feedforward, filtering bertingkat, dan optimasi PWM terbukti mampu 
meningkatkan kestabilan sistem, mengurangi overshoot, dan memperhalus 
pembacaan sensor. Berdasarkan hasil penelitian, alat yang dirancang layak 
digunakan sebagai media kalibrator tachometer portable yang stabil, akurat, 
ekonomis, dan mudah digunakan di lapangan. 

 

Kata kunci: Kalibrator Tachometer, Arduino Uno, Optocoupler, PID, Moving 
Average Filter, Exponential Moving Average, RPM. 
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ABSTRACT 

DESIGN AND DEVELOPMENT OF ROTATION SPEED CALIBRATOR 

BASED ON ARDUINO UNO MICROCONTROLLER WITH PID CONTROL, 

MOVING AVERAGE FILTER, AND EXPONENTIAL MOVING AVERAGE 

Wisnu Firmansyah 

Automation Engineering Technology, Vocational School, Diponegoro University 

 

This research aims to design and develop a portable tachometer calibrator 
based on the Arduino Uno microcontroller using an optocoupler sensor for DC 
motor rotational speed measurement. The system utilizes Arduino Uno as the main 
controller, OMRON EE-SX672 optocoupler sensor, DC motor, BTS7960B motor 
driver, and I2C LCD as the RPM display interface. The control methods applied 
include PID (Proportional Integral Derivative), feedforward, Exponential Moving 
Average (EMA), and Moving Average Filter to improve RPM reading stability and 
reduce sensor noise. The testing process was conducted in three stages of system 
development to evaluate the performance improvement of the device. The results 
show that the system is capable of producing stable and accurate RPM readings, 
with most error values below 1% and excellent linearity compared to the standard 
tachometer. The implementation of adaptive feedforward, multilevel filtering, and 
PWM optimization successfully improved system stability, reduced overshoot, and 
refined sensor readings. Based on the research results, the designed device is 
feasible to be used as a portable tachometer calibrator with stable, accurate, 
economical, and practical performance for field applications. 

 

Keywords: Tachometer Calibrator, Arduino Uno, Optocoupler, PID, Moving 
Average Filter, Exponential Moving Average, RPM. 

 


