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Calculating DTW Center of Time Series Using Dynamic Planning
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Abstract The central time series plays an important role in time series clustering, which indicates the common features
of time series. We proposed dynamic planning approach called DPSSD to calculate central time series of two time series.
The approach is recursive based on the minimizing sum of squares of DTW (SSD) distance from central series to two
sample series. Degree-pruning was also introduced to decrease the algorithm time complexity. The proposed algorithm

was proved theoretically. It can achieve the optimal solution, In the experiments, the results illustrate that our approa-

ches have much better performance and robustness than DBA, which is measured by SSD.
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%1 DPSSD#%
Input: m-length time series x and n-length y
Ensure;Cent and Dist.
1. let M be a (m+1) X (n+1)
matrix of tuples (ip,jp,ia,ie,error, length)
2.for i=0 tom,j=0 ton do
M(i,)=(0,0,0,0,c0,0)
. end for
. M(0,0)=(0,0,0,0,0,0)
. for i=1 to m,j=1 ton do
for p=i downto 1 do

update Matrix(i,j,p—1,j—1,p,j)

P NS o oa w

update Matrix(i,j,p—1,j,p>j)
10, end for
11.  for q=j downto 1 do

12. update Matrix(i,j,i—1,9—1,j—1,i,q)
13. update Matrix(i,},1,q—1,1,q)

14. end for

15. end for

16. Dist=M(m,n), error
17. Let(i,j)=(m,n)
18. while p>>0 and 9>>0 do
19. Let (i',j’,ia,ja,error, k) =MU,j)
20.  Let Cent[k]=avg(x(ia:1),y(ja:j))
2. Let(i,j)=G"iD
22. end while
23, reture Cent, Dist
24, function update Matrix(i,},ip,jp,ia,ja)
25. error=M(ip,jp). errort+err(x(ia:i) ,y(ja:j))
26, if error<<M(i,}). errror
27. M(di,j)=(ip,jp,ia,ja,error,M(ip,jp). lenght+1)
28. end if
29, end function
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Dataset Length Size DBA DPSSD SSD

radio
50words 270 450 3.72 2,73 73.39%
Adiac 176 390 0.17 0.11  64.71%
Beef 470 30 35.03  24.24  69.20%
CBF 128 30 17. 42 473  27.15%
Coffee 286 28 0.31 0.22  70.97%
ECG200 96 100 14.44  11.60  80.33%
FaceAll 560 14 6. 87 3.03  44.10%
FaceFour 350 24 44,92 3112  69.28%
FISH 463 175 0. 36 0.16  44.44%
Gun_Point 150 50 0.08 0.06  75.00%
Lighting2 637 60 32.47 20,19  62.18%
Lighting? 319 70 12,95 8.73  67.41%
OliveOil 570 30 0. 02 0.01  50,00%
OSULeaf 427 200 21. 04 9.12  43.37%
SwedishLeaf 128 500 2.47 1.83 74, 09%
synthetic_control 60 300 19.60  10.83  55.26%
Trace 275 100 20. 09 7.36  36.64%
Two 128 1000 43.25  10.03  23.18%
wafer 152 1000 92,03 15.01  16.31%
yoga 426 300 8. 54 3.40  39.81%
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