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PREPROCESSING DATA VISUAL UNTUK OPTIMALISASI MODEL AI
DAN MONITORING PERFORMA DI KINETIXPRO PTE. LTD.

Gerard Stefan Gani

ABSTRAK

Optimalisasi model AI merupakan langkah strategis dalam meningkatkan performa
sistem deteksi visual berbasis computer vision, khususnya dalam konteks
keselamatan kerja di lingkungan industri. Kegiatan yang dilakukan di KinetixPro
Pte. Ltd. ini berfokus pada penanganan permasalahan kualitas data visual yang
berdampak pada akurasi sistem deteksi, seperti tingginya jumlah false positive dan
false negative. Proses optimalisasi dilakukan melalui tahapan data preprocessing,
pelatihan model, serta evaluasi performa secara terstruktur. Roboflow digunakan
sebagai platform utama dalam proses pelabelan dan validasi data, sedangkan
Python dimanfaatkan untuk mengotomatisasi standarisasi format anotasi agar sesuai
dengan kebutuhan sistem. Model deteksi dikembangkan menggunakan arsitektur
YOLOv7 karena keunggulannya dalam efisiensi pelatihan dan kemampuan deteksi
real-time. Evaluasi model dilakukan dengan metrik precision, recall, dan f1-score,
serta dilanjutkan dengan proses pemantauan performa melalui dashboard internal
dan dokumentasi berbasis Google Sheets. Hasil pengembangan menunjukkan
bahwa tiga hingga empat versi model baru berhasil dihasilkan untuk kategori
Personal-Forklift-Vehicle (PFV) dan Personal Protective Equipment (PPE), yang
telah diuji, dipresentasikan, serta diimplementasikan secara bertahap ke dalam
sistem produksi. Temuan ini mengindikasikan bahwa peningkatan kualitas data
melalui preprocessing yang terstruktur memberikan kontribusi signifikan terhadap
peningkatan performa sistem deteksi AI secara keseluruhan.

Kata kunci: computer vision, data preprocessing, Python, Roboflow, YOLOv7
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VISUAL DATA PREPROCESSING FOR AI MODEL OPTIMIZATION AND
PERFORMANCE MONITORING AT KINETIXPRO PTE. LTD.

Gerard Stefan Gani

ABSTRACT

AI model optimization is a strategic step to improve the performance of visual
detection systems based on computer vision, particularly in the context of workplace
safety within industrial environments. The internship project at KinetixPro
Pte. Ltd. focused on addressing issues related to the quality of visual
data that affect detection accuracy, such as a high number of false positives
and false negatives. Optimization efforts were carried out through structured
stages, including data preprocessing, model training, and performance evaluation.
Roboflow was used as the primary platform for data labeling and validation,
while Python was employed to automate annotation format standardization in
accordance with system requirements. The detection model was developed using
the YOLOv7 architecture due to its training efficiency and real-time detection
capabilities. The model was evaluated using precision, recall, and F1-score
metrics, followed by performance monitoring through an internal dashboard and
Google Sheets-based documentation. The results indicate that three to four new
model versions were successfully produced for the Personal-Forklift-Vehicle (PFV)
and Personal Protective Equipment (PPE) categories, which were tested, presented,
and gradually deployed into the production system. These findings demonstrate that
improving data quality through structured preprocessing contributes significantly to
the enhancement of overall AI detection system performance.

Keywords: computer vision, data preprocessing, Python, Roboflow, YOLOv7
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