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Diffusion equation for image processing 
                 (Withkin 1983) 

Scale-space filter 
Gaussian filter 

Original Original+Noise 
Processed with the 
diffusion equation 



Perona-Malik equation (1990) 
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Mean Curvature Flow 

Original 



The First high-order stochastic geometric 
PDEs introduced for image analysis   

    Wei (1999); Greer & Bertozzi (2004); Gilboa, Sochen & 
Zeevi (2004); Xu and Zhou (2007); …. 
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Partial differential equation (PDE) transform 
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Perfect reconstruction 

Intrinsic mode functions (IMFs) 

Wang et al, 
IJNMBE 2011 



Noisy image Denoised 
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Use of Cahn-Hilliard type of potential 



Enhanced Original 
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Forward & Backward enhancement 

(Zeevi et al. 2004)  



Central Pacific sea surface temperature 





Wavelet transform vs PDE transform 



PDE transform based local 
statistical analysis 



PDE transform based correlations 



PDE transform for 
texture analysis 



PDE transform for texture analysis 



PDE transform 
for sniper 

identification 



PDE transform 
for neuron 

classification 



PDE transform for protein surface 
construction 



PDE 
transform 

for 
multiscale 
analysis 



Richtmyer-Meshkov instability 



Comparison of Hilbert-Huang, wavelet, 
Fourier and PDE transforms 


