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ABSTRAK

RANCANG BANGUN SISTEM DETEKSI KECACATAN PRODUK
BERBAHAN LOGAM BERBASIS IMAGE PROCESSING
DENGAN RASPBERRY PI 5§ PADA LENGAN ROBOT

Daffa Maulana Fariza

Teknologi Rekayasa Otomasi, Sekolah Vokasi, Universitas Diponegoro

Pertumbuhan sektor manufaktur Indonesia pada tahun 2025 yang ditunjukkan oleh
PMI sebesar 51,9, kenaikan Indeks Penjualan Riil 1,0%, serta IKK pada level 127,7
meningkatkan kebutuhan sistem quality control otomatis yang cepat dan akurat.
Penelitian ini merancang sistem deteksi kecacatan hollow galvanis steel berbasis
image processing menggunakan Raspberry Pi 5 dan model YOLOv8n. Dataset
terdiri dari 898 citra dengan 13.807 bounding box yang dilatih di Google Colab
hingga mencapai mAP50 sebesar 0,90 dan mAP50-95 sebesar 0,52. Optimalisasi
sistem dilakukan melalui konversi model ke NCNN, penerapan Region of Interest
(ROI) 3x1, serta infer interval 0,2 detik, yang meningkatkan performa dari 3,35
FPS menjadi 10,55 FPS (1214%) dan menurunkan false detection dari 47,5%
menjadi 27,5%. Sistem mampu mengklasifikasikan kecacatan scratch, brush marks,
dan chipping dengan konsistensi status Layak dan Cacat sebesar 83,33%
berdasarkan ambang batas kecacatan > 1. Pengujian menunjukkan suhu CPU
Raspberry Pi 5 stabil pada kisaran 50-57°C tanpa thermal throttling, latensi
komunikasi UART sekitar 15 ms, serta dukungan Auto Run, integrasi lengan robot,
dan konfigurasi Raspberry Pi 5 sebagai access point dengan kemampuan internet

sharing untuk mendukung monitoring dan pengoperasian sistem secara mandiri.

Kata Kunci : Raspberry Pi 5, YOLOvS, Deteksi Kecacatan, NCNN, Image

Processing
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ABSTRACT

DESIGN AND CONSTRUCTION OF A METAL PRODUCT DEFECT
DETECTION SYSTEM BASED ON IMAGE PROCESSING WITH
RASPBERRY PI 5 ON A ROBOTIC ARM

Daffa Maulana Fariza

Automation Engineering Technology, Vocational School, Diponegoro University

The growth of Indonesia’s manufacturing sector in 2025, indicated by a Purchasing
Managers’ Index (PMI) of 51.9, a 1.0% increase in the Real Sales Index, and a
Consumer Confidence Index (CCI) of 127.7, has intensified the demand for fast and
accurate automated quality control systems. This study develops an image
processing—based defect detection system for hollow galvanized steel using a
Raspberry Pi 5 and the YOLOv8n model. The dataset consists of 898 images with
a total of 13,807 bounding boxes, trained using Google Colab to achieve an mAP50
0f0.90 and an mAP50-95 of 0.52. System optimization is performed through model
conversion to NCNN format, implementation of a 3x1 Region of Interest (ROI),
and a 0.2 s inference interval, resulting in a performance improvement from 3.35
FPS to 10.55 FPS (1214%) and a reduction in false detection from 47.5% to 27.5%.
The system classifies three defect types—scratch, brush marks, and chipping—with
a classification consistency of 83.33% based on a defect threshold of > 1.
Experimental results show stable Raspberry Pi 5 CPU temperatures in the range of
50-57°C without thermal throttling, UART communication latency of
approximately 15 ms, and support for Auto Run operation, robotic arm integration,
and Raspberry Pi 5 configuration as a wireless access point with internet sharing to

enable standalone monitoring and operation.

Keywords : Raspberry Pi 5, YOLOVS, Defect Detection, NCNN, Image Processing
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