Highlights:
· A novel time-frequency entropy map, BiEntropiGram, is introduced.
· BiEntropiGram uses multi-scale attention and spectral entropies, both are parameter-free.
· The BiEntropiGram is highly sensitive to small complexity changes in time series.
· Fault diagnosis model uses a CNN optimized by bee’s algorithm.
· The model accurately diagnoses faults at incipient levels.
