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Dynamic Time Warpping

a=[1.011, 1000.012, 1000.013, 1000.014 ]

b=[1.021, 1.022, 1.023, 1000.014]

Two time series a and b, under DTW distance, but not
Euclidian distance, they are similar.



Traditional Covering of Time Series

a=[/1.011, 71000.012, ™, +1000.013, ™, /1000.014™ ]

b=[\1.021, / . 1022,/ N\ 1.023, / \1000.024 / ]
IR i T i

Covering [1.011,1.021] [1.022, 1000.012] [1.023, 1000.013] [1000.014, 1000.024]

c=[ 1.02, 500, 500, 1000.02 ]

- The hypercube is not an efficient covering structure.

- For example, ¢ is far away from either a or b under DTW
distance.
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Dynamic Covering with cross-Range Constraints
(DCRC)




Reference and Matching

ris a 2-length reference time series, which represents the
common shape of a and b

a=[ 1.0M11, 1000.012, 1000.013, 1000.014 ]

1,1 22 32 42

r=[ 1, 1000 |

b=[ 1.021, 1.022, 1.023, 1000.024 ]




Covering Struture of Time Series
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12,2: 3,2: 4,2:

[1.012, 1/012] | [1000.013,1000.013] | [1000.014,1000.024]

1,1: Ll 2,1 N
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[1.011, 1.021] [1.022, 1.022] [1.023, 1.023]

3,1: A 4,1:

vy




Feasible Paths of DCRC

1,2: 2,2: 3,2: 3,2:
[1.012,1.012] [1000.013,1000.013] [1000.013,1000.013]
1,1: 2,1: 3,1: 4,1:
[1.011, 1.021] [1.022, 1.022] [1.023, 1.023]
1,2: 2,2: 3,2: 3,2:
[1.012,1.012] [1000.013,1000.013] [1000.013,1000.013]
1,1: 2,1: 3,1: 4,1:
[1.011, 1.021] [1.022, 1.022] [1.023, 1.023]
1,2: 2,2: 3,2: 3,2:
[1.012,1.012] [1000.013,1000.013] [1000.013,1000.013]
1,1: 2,1: 3,1: 4,1:

[1.011, 1.021] [1.022, 1.022] [1.023, 1.023]



Lower Bound DTW between Time

Series and DCRC
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DCRC-Tree
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