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Aero-Engine Blade Tracking and Damage Detection by

Integrating Deep Learning with Boroscope Inspection
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Abstract : Boroscope inspection enables visual examination of internal blades in aero—engines without disassembly. To enhance its
automation and intelligence, deep—learning algorithms are integrated into the boroscope inspection process. Key—frame extraction
technology is employed to acquire image samples and construct the blade dataset BVDImg. The SW~-Yolo model is trained to
detect engine blades and three types of blade damage—nick, ablation, and tear. Using the SW—Yolo model as the detector for
the DeepSort tracking algorithm, along with the Hungarian algorithm and Kalman filtering combined with a virtual detection line
technique, the BSW~-Yolo model is constructed to achieve real —time blade tracking and damage detection in aero—engines.
Experimental results show that the model achieves a detection accuracy of mAP@ 0.5 = 85.86% on the test set and a detection
speed of 35 {/s.
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