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Automated visual inspection on industrial production lines remains challenging due to environmental vari-
ability, limited annotated data, and real-time constraints on edge hardware. We present a complete and practical
pipeline for rapid deployment of anomaly detection systems that processes raw video streams with minimal su-
pervision. Our approach consists of three stages. First, a lightweight object detector is trained to track a trigger
object using semi-supervised video annotation assisted by a pre-trained video segmentation model. Second, once
the trigger object is reliably detected in the video stream, the system automatically captures synchronized im-
ages of each assembly passing on the line. The user then defines regions of interest (zones) and defective areas,
enabling the training of a separate binary classifier for each zone to detect local anomalies such as scratches,
cracks, holes, stains, or missing components. Third, the complete pipeline is deployed in production, combining
trigger-based acquisition, region-wise classification, and an online performance monitoring module for iterative
improvement.

The system has been validated over several months in real industrial settings and achieves real-time perfor-
mance on GPU edge devices (NVIDIA T1000), with detection and classification latencies low enough to support
inspection of large numbers of zones per frame. To support reproducible evaluation and further research, we
introduce ConveyorAD, an open-source dataset of 140 conveyor belt videos with pixel-level annotations under
realistic conditions, including lighting changes, motion blur, and background variability. This work delivers
both a production-ready framework and a benchmark for data-efficient industrial anomaly detection.
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