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a b s t r a c t

It is well known that time-frequency analysis (TFA) characterises signals in time-frequency
plane. Theoretically, traditional non-parameterised TFA can analyze any signal, but it is
unable to provide the best representation for complex signals. On the other hand, param-
eterised TFAs provide a better representation of signal by parameterising kernel functions
using additional parameters. Recently, parameterised TFAs have attracted widespread
attention. In this paper, we first briefly revisit non-parameterised TFAs, then further dis-
cuss adaptive TFAs developed from non-parameterised TFAs, and then review four types
of recent parameterised TFAs: Warped TFAs, Chirplet transforms, parameterised atomic
decomposition, and parameterised TFA affine. From underlying principles and implemen-
tation point of view, we introduced the relationships, advantages and disadvantages of dif-
ferent types of parameterised TFAs. At the same time, we summarized the application of
parameterised TFA in various fields and discussed research directions and trends in param-
eterised TFA study. This review focuses on a class of methods in TFA, parameterised TFA,
summarizing its latest research progress and related engineering applications, so as to pro-
vide reference and guidance for researchers applying parametric TFA in different fields.
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