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INTISARI

RANCANG BANGUN SISTEM AUTOMATED OPTICAL INSPECTION
BERBASIS CONVOLUTIONAL NEURAL NETWORK UNTUK
KLASIFIKASI KUALITAS SOLDER PCB THT PADA LINI CONVEYOR

Ramadhani Yuans Darmawan

Teknologi Rekayasa Otomasi, Sekolah Vokasi, Universitas Diponegoro

Inspeksi manual sambungan solder pada Printed Circuit Board (PCB) berbasis
Through-Hole Technology (THT) rentan terhadap kesalahan manusia dan
inkonsistensi hasil. Penelitian ini mengembangkan sistem Automated Optical
Inspection (AOI) berbasis Convolutional Neural Network (CNN) dengan arsitektur
MobileNetV2 untuk klasifikasi kondisi solder secara otomatis. Sistem
mengintegrasikan Raspberry Pi 5, WT32-ETHO1, kamera PiCam NolR V3,
conveyor, dan aktuator ejector yang berkomunikasi melalui protokol Modbus
TCP/IP. Hasil pengujian menunjukkan bahwa model MobileNetV2 berhasil
diimplementasikan pada platform embedded. Pada data uji, model memperoleh
akurasi sebesar 72,59% dan Fl-score sebesar 56,47%, sedangkan implementasi
pada Raspberry Pi 5 menghasilkan akurasi sebesar 69,49% dan F1-score sebesar
53,90%, yang menunjukkan performa yang konsisten pada kondisi operasional.
Waktu inferensi rata-rata yang diperoleh sebesar 773,16 ms. Pengujian komunikasi
Modbus TCP menunjukkan tingkat keberhasilan 100% tanpa packet loss dengan
latensi rata-rata 5,95-13,57 ms. Pengujian integrasi menunjukkan seluruh
subsistem dapat bekerja secara terpadu sehingga sistem yang dikembangkan

berpotensi mendukung otomatisasi proses inspeksi solder PCB.

Kata Kunci: Automated Optical Inspection, MobileNetV2, CNN, Solder PCB, THT,

Sistem Embedded, Conveyor, Transfer Learning.

Xvi



ABSTRACT

DESIGN AND DEVELOPMENT OF A CONVOLUTIONAL NEURAL
NETWORK-BASED AUTOMATED OPTICAL INSPECTION SYSTEM
FOT THT PCB SOLDER QUALITY CLASSIFICATION ON A
CONVEYOR LINE

Ramadhani Yuans Darmawan

Teknologi Rekayasa Otomasi, Sekolah Vokasi, Universitas Diponegoro

Manual inspection of Through-Hole Technology (THT) solder joints on Printed
Circuit Boards (PCBs) is prone to human error and inconsistency. This study
presents an Automated Optical Inspection (AOI) system based on a Convolutional
Neural Network (CNN) using the MobileNetV2 architecture for automatic solder
classification. The system integrates a Raspberry Pi 5, WT32-ETHOI1 controller,
PiCam NolR V3 camera, conveyor, and ejector actuator, with communication
established through the Modbus TCP/IP protocol. Experimental results show that
the MobileNetV2 model was successfully deployed on the embedded platform. On
the test set, the model achieved an accuracy of 72.59% and an F1-score of 56.47%,
while implementation on Raspberry Pi 5 achieved an accuracy of 69.49% and an
Fl-score of 53.90%, indicating comparable performance under operating
conditions. The average inference time was 773.16 ms. Modbus TCP
communication achieved a 100% success rate without packet loss and an average
latency of 5.95-13.57 ms. System integration testing confirmed that all subsystems

operated reliably, demonstrating the feasibility of automated PCB solder inspection.

Keyword: Automated Optical Inspection, MobileNetV2, CNN, Solder PCB, THT,
Sistem Embedded, Conveyor, Transfer Learning.
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