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Detecting Time Series Events by Graph Clustering
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This paper proposes a new non-hierarchical clustering method, which di-
vides weighted graphs into some significant subgraphs. Our goal is to find
significant scenes using interaction data captured by multiple sensors and to
add meaningful indices to human activities. Therefore, we express people and

objects which consist of interactions as nodes. Our target is the graphs where
weights associated with links are changeable while, on the contrary, the targets
of conventional clustering methods are those where weights are fixed. In short,
proposed method can divide those graphs whose weights can be defined as time
functions into some subgraphs according to their weighted adjacency matrices.
Subgraphs are often created, extinguished, divided, expanded, and diminished
according to the change of weights. Proposed method watches the change of
subgraphs and judge whether they change only when they can, which results
in flexible evaluations from spacio-temporal viewpoint. We have confirmed the
usefulness of proposed method by the experiments to find such significant scenes
automatically as, for example, those where people discussed together and those
where people watched something together, in poster exhibitions. Moreover we
believe that proposed method is widely available as a useful tool for data mining
and can be applied to many problems.
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Fig.1 Sensor sets for recording human interactions.
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Table 1 Interactions interpreted automatically by our system.
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Fig.2 Process of finding “scenes” to make indices.
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Fig.3 Example case where it is difficult to find “scene”.
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Fig.7 Communities found by our system.

ooooooooooooobovoOOObObOO0oOoOo20000000000000000O
goboboobobodooooooocooooboooooouoooOoObOboO0OoobOboOoOonoao
gboboooooboooooooboooooooo
gbooooobooooboooboooboobooobooboooboOoboOobobobboooOoDo
Oo00o00o0oo0oooobo00ooooDe=51000000¢t=176600000000000
000000000 8000D0¢t=51000000 1,45000000000 A O boothl
0000000 CO0O0n0 EOOQOOOOOOBObooth2000000O0 DOOOO
gboooooooobooooooobooboboooobobooooboO0ot=69300000

000o0oooog Vol 49 No. 6 1942-1953 (June 2008)

(e) LWL ISa=F MR

(a) BEShf-2DMa31=F«
(1646 <t < 1766)

(693 <t < 1546)

O ST —20KBRE
(1646 <t < 1766)

b) #FT—E2DKE
(693 <t<1546)

(c) DO T— R E (9) COT—RFEE
(t=1546) (t=1766)

(h) FHLLAZ2 =T oA ERK
(t=1546) (t>1766)
08 OOoOooOoooooooobo
Fig.8 Detailed performance of our algorithm.
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