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Table 1 Comparison of blade edge detection methods
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74.89 82 40
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Table 2 Results of model ablation experiment
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Fig.7 Keyframe blade counting process

®3 TEREEAHMHAITHER

Table 3 Blade counting results for complete rotation cycle
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[ABSTRACT]

routine maintenance. Industrial endoscopic inspection has become the mainstream method for these tasks due to its high

As aero-engine blades are core components, inspecting and counting them are critical procedures in

efficiency and minimal invasiveness. However, factors such as blade reflectivity, morphological variations, and complex
rotational postures often cause existing visual algorithms to fail in edge extraction and orientation estimation. To address
these challenges, this paper proposes a rotating blade detection algorithm, DLE-DETR, driven by direction-aware edge
modeling (DEM). By integrating the DEM module into the DETRv2 framework, the proposed algorithm explicitly models
blade edge directions, achieving fine-grained perception and accurate representation of rotating edges, thereby significantly
enhancing detection accuracy and edge recognition capabilities. Furthermore, to mitigate missed or erroneous counts caused
by complex blade motions, an aero-engine blade counting method based on rotational angle time-series modeling (ROST)
is introduced. By integrating the trends of rotational angle changes, trajectory continuity, and Region of Interest (ROI)
boundary crossing relationships, this method ensures robust and accurate counting. Extensive experiments conducted on a
developed aero-engine blade counting platform demonstrate the effectiveness of the proposed approach. The results indicate
that the DLE-DETR model achieves a detection accuracy (APs,) of 93.8%, outperforming comparable advanced models by
2.08 percentage points. Moreover, the average counting accuracy reaches 98.6%, representing a 24.49% improvement over
that of existing algorithms and fully meeting the practical requirements for aero-engine blade counting.
Keywords: Aero-engine blade; Rotating blade inspection; Direction-aware; Blade edge; Rotation angle time-series
modeling (ROST)
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