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Damage Evaluation on Fuel Cells by Extraction of
Essential Events Using KeyGraph and SOM

TEePPEI KiTAGAWA, ! KEN-10HT FUKUT, 2
KazuHIsA Sarto,? Junicairo Mizusaki
and MASAYUKI NUMAOT?

Although sudden changes of the event phase in complex system may indi-
cate potential essential forces, such events are rare. In the present paper, we
propose an essential event extractor (E3) scheme to extract relatively rare but
co-occurring event sequences in event transitions. In E3, the self-organizing map
(SOM) is used as vector quantization (VQ) and KeyGraph as a co-occurrence
graph. Afterwards, event transitions on the KeyGraph can be obtained by using
occurrence density estimation on the topology map of VQ. We demonstrate the
E? using an acoustic emission (AE) event sequence observed during a damage
test of fuel cells and obtain essential co-occurring damage sequences.
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major peaks of the density distributions pair.
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Fig.5 The controlled temperature change
and the observed AE event count.
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Fig.7 Damage transition of the SOFC by the kernel SOM with density estimation (upper: 3D
representation, lower: 2D contour representation).
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Fig.9 An order of major peaks on occurrence density change of the prototypes.
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prototypes by the kernel SOM.
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Fig.11 Mapped co-occurring event transitions from KeyGraph onto the topology map.
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Table 2 Parameter settings of the KeyGraph.

0o\ Es 1,000 1,250 1,500 1,750 2,000
gooooo 30 28 26 26 24
gooooo 32 35 26 25 26
oooooo 10 10 10 10 10
gooooo 27 28 29 24 23
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Table 3 Effect of the energy threshold.
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