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Abstract

A shortage of workforce due to decreasing working age population have been getting severe in recent
yvears, therefore, a lot of demands for labor-saving systems or autonomous systems are growing.
Bspecially in Hokkaido, where major primary industry consisted of agriculture and fisheries, autonomous
inspection systems for detecting foreign matter or deteriorations among agricultural crops or fishes in
sorting facilities or food factories are strongly desired. Inspection machines have been evolved to have high
performance in inspecting products, because of cutting edge deep learning implemented in those devices.
Early Al systems implemented in edge devices require communication with cloud server to get prediction
results, this procedure results in decreasing real-time performance because of network latency, also in
short bandwidth on a network because a substantial number of edge devices all at once connect to network.
In these days, Al estimation models build on cloud server have been implemented in edge devices such as
Raspberry Pi. The performance of prediction with first implemented AI model is tend to gradually decline
along with time passing, because of data drift or sensor deterioration over time. To maintain performance,
updating Al model only in the edge device is getting most important to prevent network congestion.

In this research, we utilize anomaly detection techniques with sparse modeling for image data, and also
with reservoir computing for time series data, and examined the performance in the condition of a small
numbers of training data. We developed and tested several anomaly detection models, and ultimately
achieved satisfactory performance.

KEY-WORDS : Anomaly detection, Edge device, Sparse modeling, Reservoir computing
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