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Low SNR frequently occurs in TEM when low electron dose is used during acquisition as can 
be the case of biological images obtained by cryo-TEM or EFTEM. We addressed this 
problem by studying denoising structures to combine multiple noisy copies of the TEM 
images [1]. The structures are based on bayesian estimation in wavelet domain, contourlet 
transform domain and contourlet transform with sharp frequency localization. We have 
evaluated the proposed methods on phantom data and experimental images (cryo-TEM 
images of vitreous ice and catalase crystal images). Our results supports the performance of 
the Bayesian approach in the contourlet transform domain in terms of improving the SNR 
and of recovering fine details that may be hidden in the data. The values of the SNR and the 
visual quality of the denoised images are considerably enhanced using the denoising 
structures of multiple noisy copies. Thus, we propose this approach as a tool to improve SNR 
and to reduce exposure time required for image recording, which correlates with a 
decrement on the total dose needed for data acquisition. 
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