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Abstract: For identifying whether a screw locking fault occurs and its type accurately, a multi-
resolution fusion convolutional neural network is proposed. To improve recognition rate and
accuracy, the network uses original series data as the input. To extract multi-scale features, 1-D
convolutional operation is performed on the feature maps with resolutions (data length) of 4 000,
2 000 and 1 000, respectively. In the Fusion layer, the resolution feature maps are fused by
upsample, downsample and 1 X1 convolution to obtain three sets of new feature maps, so that
the network can obtain the global and local information of locking series. In output layer, class
weighted cross entropy (CWCE) loss is used to alleviate the issue of unbalanced data in different
classes by setting a penalty coefficient for loss function to strengthen the punishment for small
sample categories. 3 149 screw locking series datasets are collected, and experiments are
performed on this dataset. In the experiments of six categories classification, this approach offers
the accuracy rate of 96. 00% and the macro F1 of 93. 93% , higher than that of the other methods.

In two categories classification, this approach offers the accuracy rate of 99. 36 % and verifies the
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validity of CWCE loss. The proposed method can determine the locking fault effectively and has

good real-time performance.

Keywords: screw; locking fault; multi-resolution fusion; convolutional neural network; class

weighted cross entropy
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