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Highlights 

 A fractal derivative model is introduced to detect the anomalous diffusion in MRI. 

 The Hausdorff dimension of the diffusion trajectory is linked to the derivative order. 

 Spectral entropy is considered a measure to characterize the complexity of diffusion. 

 The parameters , D and spectral entropy are biomarkers to separate neural tissues. 

 The fractal model has practical advantages from the views of accuracy and efficiency. 
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