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Nonlinear dynamics of thermoacoustic combustion oscillations from the viewpoint
of complex mathematical system
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i i This study has elucidated the spatiotemporal structure in flow velocity
field during thermoacoustic combustion oscillations from a viewpoint of complex mathematical system,

including an early detection of thermoacoustic combustion oscillations. The formation of the
large-scale transverse vortices with high vertex strength in the turbulent network plays an
important role in the nonlinear dynamics of thermoacoustic combustion oscillations. Our methodology
combining the motif patterns in the horizontal visibility graph and the principal component analysis
is feasible for detecting a precursor of thermoacoustic combustion oscillations.
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