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Introduction: time series classification

Example: 
Signature Verification
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Time series classification methods
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Convolution with max pooling

translations of local patterns: irregular robustness
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Dynamic convolution
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Our contribution

● Dynamic convolution

– Replace dot product in convolution by dynamic time warping 
calculations

● Neural networks with dynamic convolution

– Replace the first convolutional layer by a dynamic 
convolutional layer
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Experimental evaluation

● Data: real-world time series datasets from “The UEA & UCR Time Series 
Classification Repository” – www.timeseriesclassification.com

● Two convolutional neural network architectures: Net1 and Net2

● Two version of both Net1 and Net2: 

(a) with conventional convolution

(b) with dynamic convolution
● 10-fold cross-validation, t-test

● Codes: https://github.com/kr7/DCNN 
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Results
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Conclusions

● Dynamic convolution: 
dynamic time warping calculations instead of dot product 

● Our experimental evaluation shows that neural networks with 
dynamic convolution outperform “usual” convolutional neural 
networks in case of various time series classification tasks

● Codes: https://github.com/kr7/DCNN
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