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Construction of Faster R-CNN Deep Learning Model for Surface Damage
Detection of Blade Systems

Jiwon Jang', Hyojoon An', Jong-Han Lee?, Soobong Shin**

Abstract: As computer performance improves, research using deep learning are being actively carried out in various fields. Recently, deep learning
technology has been applying to the safety evaluation for structures. In particular, the internal blades of a turbine structure requires experienced experts
and considerable time to detect surface damages because of the difficulty of separation of the blades from the structure and the dark environmental
condition. This study proposes a Faster R-CNN deep learning model that can detect surface damages on the internal blades, which is one of the primary
elements of the turbine structure. The deep learning model was trained using image data with dent and punch damages. The image data was also
expanded using image filtering and image data generator techniques. As a result, the deep learning model showed 96.1% accuracy, 95.3% recall, and
96% precision. The value of the recall means that the proposed deep learning model could not detect the blade damages for 4.7%. The performance
of the proposed damage detection system can be further improved by collecting and extending damage images in various environments, and finally
it can be applicable for turbine engine maintenance.
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Fig. 4 Faster R-CNN overview (Ren et al, 2017)
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(b) Test blade

Fig. 5 Actual blades and blade specimens with
defects (An et al, 2019)
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(b) Images from blade specimens with defects

Fig. 6 Video screen obtained from real blade inspection and images
from experimental environment
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(a) Gaussian blur (b) Motion blur

(c) Sharpening, (d) Histogram

Fig 7. Example of images expanded using filters

(a) Rotation (b) Shift

(¢) Shear (d) Zoom

Fig. 8 Example of images expanded using Image Data Generator
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Fig. 9 Result of training

Table 1 Performance measures of the proposed model

Damage | Accuracy | Recall | Precision | F-1 Score
Punch 0.968 0.945 0.991 0.967
Dent 0.954 0.960 0.928 0.944
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