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Design of an Automatic Fault Detection System for Aircraft Engine
Turbine Blades Based on Multi-scale Two-stage Networks

WANG Bin, XU Mengmin, TANG Xuzhi
(Shanghai Aircraft Manufacturing Co. , Ltd. , Shanghai 201324, China)

Abstract: Industrial cameras are susceptible to various noise interference during image acquisition, resulting in a de-
crease in the FPR-MRCI value for a fault detection. However, research is conducted on a multi-scale two-stage network
based fault detection method for aircraft engine turbine blades. Machine vision utilizes industrial cameras and lenses, circu-
lar LED light sources, and irregular clamping devices to achieve omnidirectional image acquisition by driving blade rotation
through a hollow rotating platform. Use a multi-scale two-stage network for super-resolution reconstruction of the collected
images. The two-stage design separately handles feature extraction and upsampling to deeply explore the essential features of
the image during the extraction stage, while the upsampling stage focuses on image reconstruction and detail optimization.
Construct a knowledge graph for turbine blade fault detection through ontology modeling, achieving systematic integration of
fault detection knowledge. Build a convolutional neural network model for turbine blade fault detection based on feature em-
bedding, inputting entity vectors and super-resolution reconstructed images into the feature embedding module to achieve
turbine blade fault detection. The test results indicate that, the design system provides accurate detection results for grain
boundary corrosion, particle wear, and aerodynamic wear faults with high difficulty. The design system reaches the FPR-
MRCI by over 0. 6, with a high fault feature recognition rate and a relatively low false alarm rate.

Keywords: machine vision; image super-resolution reconstruction; knowledge graph; aircraft engine; TransD model;

feature embedding; turbine blade fault detection
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