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Comparer des séries temporelles

Pourquoi utiliser des métriques dédiées ?
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Comparer des séries temporelles 
Ce qu’on entend par « série temporelle »
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Comparer des séries temporelles 
Dynamic Time Warping (DTW) : intuition
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Appariement basé distance 
Euclidienne

Appariement basé  
Dynamic Time Warping

H. Sakoe
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Comparer des séries temporelles 
Dynamic Time Warping (DTW) : intuition
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• DTW Optimization problem


• Optimization on the path  

1. Should match beginning (resp. end) of time series

2. Should be monotonically increasing

3. Should not skip elements

<latexit sha1_base64="w6e+vm78P9j09TFJoRjITF5+ync="></latexit>⇡
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Dynamic Time Warping (DTW)
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• Optimization on the path  

1. Should match beginning (resp. end) of time series

2. Should be monotonically increasing

3. Should not skip elements

<latexit sha1_base64="w6e+vm78P9j09TFJoRjITF5+ync="></latexit>⇡

8

<latexit sha1_base64="RlgSiuWxcDUQB0wRoGC81a24JSQ="></latexit>

i

<latexit sha1_base64="EUc+ADqNViumCa/1rkwd4H3XCx8="></latexit>

i� 1

<latexit sha1_base64="hJAm3rx1SzgDv9a81mhKZPDzjUY="></latexit>

j � 1
<latexit sha1_base64="3wRa7GI6wlb1Q3ZmufBd7TUtEwc="></latexit>

j

A⇡
A⇡
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Dynamic Time Warping (DTW)
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Comparer des séries temporelles 
Soft-DTW

• DTW Optimization problem


• Differentiable variant: soft-DTW

• Use  in  

place of 
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Comparer des séries temporelles 
Un k-means à la sauce DTW
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Comparer des séries temporelles 
softDTW comme fonction de coût
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• Tâche

• Prédiction du futur d’une série temporelle


• Outil

• Réseau de neurone


• Deux possibilités
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Comparer des séries temporelles 
softDTW comme fonction de coût
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Illustration issue de [Cuturi & Blondel, 2017]
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tslearn: Présentation en 1 diapo

• Installation

pip install tslearn 
conda install -c conda-forge tslearn


• Utilisation : à la scikit-learn

>>> from tslearn.datasets import UCR_UEA_datasets                                     

>>> from tslearn.clustering import TimeSeriesKMeans                                    
>>>                                                                                            

>>> X_train, y_train, X_test, y_test = UCR_UEA_datasets().load_dataset("TwoPatterns") 

>>> print(X_train.shape)                                                              

(1000, 128, 1)                                                                         
>>>                                                                                    
>>> km = TimeSeriesKMeans(n_clusters=3, metric="dtw")                                  

>>> km.fit(X_train)                                                                    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