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Technology Trends in UAV Anomaly Detection Systems
Using NPU-based On-Board Al
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ABSTRACT

As unmanned aerial vehicle (UAV) technology expands beyond visual line-of-sight (BVLOS)
operations, real-time anomaly detection, which is essential for ensuring aircraft safety and reliability,
has emerged as a key challenge in autonomous flight. Traditional centralized server-based analysis
is hindered by communication latencies and link failures that prevent immediate responses. To
address these limitations, this study investigated recent trends in real-time anomaly detection
using neural processing units (NPUs) within an on-board environment. By analyzing NPU hardware
developments aimed at maximizing power efficiency and computational throughput, alongside
optimized lightweight Al algorithms and global industrial applications of prognostics and health
management (PHM), this paper presents strategic directions for the technological advancement of
the domestic drone industry.

KEYWORDS Al accelerators, Anomaly detection, Network quantization, Neural processing units (NPU),

On-board intelligence, Unmanned aerial vehicles (UAV)
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