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INTISARI 

RANCANG BANGUN SISTEM PENGUJI KUALITAS DAGING SAPI 

OTOMATIS MENGGUNAKAN ESP 32-CAM BERBASIS  

YOU ONLY LOOK ONCE (YOLO) 
 

Ahmad Syamsul Arifin 

Teknologi Rekayasa Otomasi, Sekolah Vokasi, Universitas Diponegoro 

 

Daging sapi merupakan sumber protein hewani utama yang sangat rentan terhadap 

penurunan kualitas akibat aktivitas mikroorganisme dan penggunaan bahan 

pengawet berbahaya seperti formalin. Penelitian ini bertujuan untuk merancang dan 

membangun sistem penguji kualitas daging sapi otomatis menggunakan 

mikrokontroler Arduino Mega 2560 dan ESP32-CAM dengan integrasi parameter 

visual serta kimia. Sistem ini memanfaatkan algoritma You Only Look Once versi 

5 (YOLOv5ss) untuk mendeteksi kesegaran daging melalui analisis warna dan 

tekstur, serta sensor MQ-138 untuk mendeteksi kandungan formalin secara real-

time. Proses pemindaian dilakukan di atas konveyor dengan validasi ganda (hybrid 

testing) untuk menutupi kelemahan deteksi visual murni. Hasil pengujian 

menunjukkan bahwa model YOLOv5ss mencapai tingkat presisi 94,5% dan mAP 

93,8% pada tahap pelatihan. Secara keseluruhan, sistem mampu 

mengklasifikasikan dan memilah daging sapi dengan akurasi operasional mencapai 

95%, di mana waktu respons dari pengambilan gambar hingga tindakan aktuator 

motor servo berlangsung sekitar 3,1 detik. 

 

Kata Kunci: Arduino Mega 2560, YOLOv5ss, Formalin, MQ-138, Pengujian 

Kualitas Daging, Hybrid Detection. 

 

 

 

 

 



 
 

xx 
 

 

ABSTRACT 

"DESIGN AND DEVELOPMENT OF AN AUTOMATED BEEF QUALITY 

INSPECTION SYSTEM USING ESP32-CAM BASED ON 

 YOU ONLY LOOK ONCE (YOLO)" 

 

Ahmad Syamsul Arifin 

Automation Engineering Technology, Vocational School, Diponegoro University 

 

Beef is a primary source of animal protein that is highly susceptible to quality 

degradation caused by microorganism activity and the use of harmful preservatives 

such as formalin. This research aims to design and develop an automated beef 

quality inspection system using the Arduino Mega 2560 microcontroller and 

ESP32-CAM, integrating both visual and chemical parameters. The system utilizes 

the You Only Look Once version 5 (YOLOv5ss) algorithm to detect meat freshness 

through color and texture analysis, alongside an MQ-138 sensor for real-time 

formaldehyde detection. The inspection process is carried out on a conveyor belt 

using a dual validation method (hybrid testing) to overcome the limitations of 

purely visual detection. Testing results indicate that the YOLOv5ss model achieved 

a precision rate of 94.5% and a mAP of 93.8% during the training phase. Overall, 

the system is capable of classifying and sorting beef with an operational accuracy 

of 95%, with a response time of approximately 3.1 seconds from image acquisition 

to servo motor actuator movement. 

 

Keywords: Arduino Mega 2560, YOLOv5ss, Formalin, MQ-138, Meat Quality 

Assessment, Hybrid Detection. 

 


