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Dynamic Time Warping
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Dynamic Time Warping in Time Series Classification 

See also: 
H. Sakoe, S. Chiba, Dynamic programming algorithm optimization for spoken word recognition
IEEE transactions on acoustics, speech, and signal processing 26.1 (1978) 3



Handwriting Recognition
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Dynamic Image Warping
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Dynamic Image Warping
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Dynamic Image Warping

7



Dynamic Image Warping
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Dynamic Image Warping

DTW = Dynamic Time Warping

DIW = Dynamic Image Warping  
        = DTW with DTW as inner distance
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Dynamic Image Warping - Example
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Dynamic Image Warping - Example
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Dynamic Image Warping - Example
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DTW( (1,0,1,0), (0,0,0,0) )



Dynamic Image Warping - Example
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minimum of the yellow entries +
DTW( (1,0,1,0), (0,1,1,1) )



Experiments
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Experiment 1 - Accuracy as function of training instances

● We implemented DIW in Cython
in order to combine Python’s rapid
prototyping with the efficiency of C

● Nearest neighbor classification
on the Semeion dataset (handwritten
digits) from the UCI repository

● See also: 
https://github.com/kr7/diw/blob/main/DIW.ipynb
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Experiment 2 - Data Augmentation

See also: 
https://github.com/kr7/diw/blob/main/DIW-augmentation.ipynb



Conclusions and Outlook

17



● Extension of dynamic time warping for images

● It may be particularly useful in cases when limited amount of training 
instances are available, e.g. rare diseases, user authentication

● Data augmentation does not necessarily beat a smart algorithm

● DIW may be used a block of convolutional neural networks  

  https://github.com/kr7/diw

Conclusions & Outlook
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https://statistics-awards.eu/



Link Prediction in Bipartite Graphs and Its Applications 
to Drug-Target Interaction Prediction

https://www.youtube.com/watch?v=qq2PxN8IYYQ

http://www.biointelligence.hu/dti 
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https://www.youtube.com/watch?v=qq2PxN8IYYQ
http://www.biointelligence.hu/dti

