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Abstract: This paper addresses the problem of multivariate time series segmentation by

assuming an interval-based temporal structure in the observed time series data. Hybrid

systems that consist of continuous and discrete state transition models have been proposed

to model complex and continuously changing dynamical events such human motion and

utterance. We introduce a new self-organization algorithm of linear dynamical systems to

find structural representation of multivariate time series data. Experimental results on lip

image sequences show that our algorithm can find an interval-based structure of time series

data and can self-organize hidden dynamical systems behind the image sequences.
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N —1; s« 1;
D, «— Identify(1;)
fort —2toT — lyn +1 do

Snext < 15 €next <= T+ lmin — 1

L « CalcLikelihood (D, Inext)

if L < Thyerge Or eny — Sy + 1 > lyax then

€1 — lmin

N «— N+ 1; SN “ Snext; €N < Cnext
Dy« Identify(Iy)
else

Iy « Mergelntervals(I, Inext)
if L > Thypdate then
Dy « OnlineUpdate(Dy, Inext)
end if
end if

end for

Identify ] 23 00000000000000000
00000000000000000000000 4y =
{FN. QN} 000000 CalcLikelihood O O (6) 00
0000000000000 DyO 10000000
0L 000000000000000000000



ooo0oooooooooooooboboobbooooo
O00O0O0O0O0OMergelntervals0 200000000
OD00000000000000D ey «—enext 3OO0
0000000000000000 LO00 Thypdate
0000000000 Lt OOO0DO0O0O000D0O0
000 OnlineUpdate 00 O0OOO00O0O0ODOOCODO
O0000000O0GrevileOOO [12]0000000
ooooooooOoOOoOObO0O0o0o0goooooboo
ocooooo0oboOooOooooOoopooOooon0 Ko
NOOOoOooo

Algorithm 2 00000000000

for i —1to N do
D; « Identify(I;)
end for
for all pair(D;, D;) where D;,D; € D do
Dist(i, j) « CalcDistance(D;, D;)
end for
while N > 2 do
(i*,5%) < argming jy Dist(i, j)
Z;» < Mergelntervals(Z;,Z;«)
D;~ « Identify(Z;-)
erase D7 from D
N—N-1
for all pair(D}, D;) where D; € D do
Dist(i*, j) < CalcDistance(D;+, D;)
end for

end while
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