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Abstract: Spontaneous ignition and deflagration coexist in most of novel low-temperature combustion modes,

but the interaction mechanism between the two remains unclear. In light of this, a comprehensive review of identi-
fication methods for spontaneous ignition and deflagration is conducted from both experimental and numerical
simulation perspectives, covering both domestic and international research. Various approaches are summarized in
terms of their characteristics and applicability, with particular emphasis placed on three key methods: velocity-
based method, Damk&hler number-based method, and CEMA (chemical explosive mode analysis) method,

thereby providing a theoretical foundation for regulating combustion reaction rates in engines. In the future, the
application of machine learning and image processing techniques in the field of combustion diagnostics is expected
to realize the quantitative and qualitative assessment of spontaneous ignition and deflagration, and elucidate the
interaction mechanisms between the two, which aims to provide theoretical guidance for regulating the combus-

tion process in novel combustion modes.
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