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3 Piecewise Dynamic Time Warping(PDTW)

Piecewise Aggregate Approximation(PAA):
i BB 1A oG5 1) 80 TS DX — B R AR AR AT 5090 1 1 44, AT PR T SRR T 48

| _-_\%-N“"\\%&\ S

K] 3: Time series dimensionlity reduction by PAA.The horizontal dotted lines show the mean of

each segment.

PDTW = PAA + DTW
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4: Example of warping path with DTW and PDTW
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4 Tterative Deepening DTW (IDDTW A XIADTW)
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Algorithm BuildErrorDistribution(N,L)
// N = dataset, L. = number of depths
/ld={1,.L}, C= {drange of compression rates}
for sample size i to build error distributions
{Randomly pick 2 sequences of same lengths. N, and N;. where a != b}
R; := DTW(N,, Np): // True DTW of N, and N,
for the range of ¢
Approx N, := PAA(N,, Ca); // Dimensionality reduced representation of N, and N,
Approx_ Nj := PAA(N;, Cy):
RE;; := DTW(Approx_ N,, Approx_ Nj): // PDTW, of N, and N,
Eis =RE.;— R /! Error between DTW and PDTW,
P;={Ps Ei}: /I Accumulates each error at d in Py
end for;
StdDev;, is found from Py // StdDev, is the standard deviation for each P,
end for;

Table 2: Algorithm to build the error distributions.
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Figure 8: Demonstrates the intuition behind IDDTW, We have an error distribution at each depth. A is the
approximated distance and B is the best so far. The mean of the distribution is at 0. If we center the
distribution around A, then the distance between A and B 1s the approximated distance error. The shaded area
can be seen as the probability that A could be better than the best_so_far, This also demonstrates the complexity
of finding a warping path at each level of approximation.
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