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ABSTRAK

Banyak proses penimbangan masih menggunakan timbangan konvensional
yang memiliki keterbatasan dalam hal akurasi, kecepatan pembacaan, dan
pencatatan hasil pengukuran, sehingga diperlukan sistem penimbangan digital yang
lebih praktis dan andal. Penelitian ini bertujuan untuk merancang dan membangun
alat timbangan digital otomatis menggunakan sensor Load Cell 200 kilogram,
modul HX711, dan mikrokontroler ESP 32, melakukan kalibrasi sensor untuk
memperoleh hasil pengukuran yang akurat, serta mengimplementasikan alat dalam
proses penimbangan berbagai objek. Penelitian menggunakan metode Research
and Development (R&D) yang meliputi perancangan perangkat keras,
pengembangan perangkat lunak, kalibrasi, implementasi, dan pengujian sistem.
Hasil penelitian menunjukkan bahwa alat berhasil dirancang dan mampu
menampilkan hasil pengukuran berat secara real, time melalui LCD 16x2. Hasil
kalibrasi menunjukkan tingkat akurasi sebesar 99,60% dengan error 0,40% pada
pengukuran berat beras dan 99,30% dengan error 0,70% pada pengukuran berat
badan manusia. Berdasarkan hasil implementasi, alat mampu mengukur berbagai
variasi beban dengan hasil yang mendekati timbangan digital pabrikan, sehingga
dapat disimpulkan bahwa alat timbangan digital berbasis ESP 32 dan sensor Load
Cell 200, kilogram yang dikembangkan memiliki tingkat akurasi yang tinggi, stabil,
dan layak digunakan sebagai alternatif sistem penimbangan digital otomatis.

Kata kunci: ESP 32, Load Cell, HX711, Timbangan Digital, Kalibrasi Sensor



ABSTRACT

Many weighing processes still rely on conventional scales, which have
limitations in terms of accuracy, reading speed, and recording of measurement
results. Therefore, a more practical and reliable digital weighing system is needed.
This study aimed to design and develop an automatic digital weighing scale using
a 200, kilogram Load Cell sensor, an HX71l module, and an ESP32
microcontroller, to calibrate the sensor in order to obtain accurate measurement
results, and to implement the device for weighing various objects. The study
employed the Research and Development (R&D) method, which included hardware
design, software development, sensor calibration, system implementation, and
performance testing. The results showed that the developed device was successfully
designed and was capable of displaying real, time weight measurements on a 20 x4
LCD. The calibration results indicated an accuracy of 99.60% with a 0.40% error
in rice weight measurements and an accuracy of 99.30% with a 0.70% error in
human body weight measurements. Based on the implementation results, the device
was able to measure various load variations with results comparable to those of a
commercial digital scale. It can therefore be concluded that the ESP32, based
digital weighing scale equipped with a 200, kilogram Load Cell sensor has a high
level of accuracy, stable performance, and is feasible for use as an alternative
automatic digital weighing system.

Keywords: ESP32, Load Cell, HX711, Digital Weighing Scale, Sensor Calibration
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