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Abstract: Defect detection is an essential quality control task in manufacturing and is vital for rail-
track reliability. If manufacturers do not appropriately address defects in a timely manner, the
quality and lifespan of the steel products will be affected. Similarly, undetected defects on rail
tracks can lead to fatal accidents. In this talk, we will first focus on three challenges of steel surface
defect detection, which are scale variations, shape variations, and detection efficiency. To address
these challenges, we will present a deep neural network, with attention mechanisms, for detecting
various steel surface defects. Specifically, we consider a fused-attention framework for efficiently
detecting defects. This framework applies an attention mechanism to a single balanced feature map.
This can improve the accuracy and preserve the detection speed of the detection network. To handle
defects with multiple scales, we present an adaptively balanced feature fusion method that can fuse
features with suitable weights. It can enhance the discriminative power of the feature maps for
detecting defects of different scales. Moreover, we use a fused-attention module to deal with the
shape-variation issue. This module can enhance the channel and spatial feature information to
perform precise localization and classification of defects with shape variations. The deep network
is subsequently extended for the detection of rail-track defects. Finally, we will demonstrate real-
world applications of this defect detection method in railway systems.
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