MEDICAL IMAGE DENOISING USING CONVOLUTIONAL DENOISING AUTOENCODERS


ABSTRACT
Image denoising is an important pre-processing step in medical image analysis. Different algorithms have been proposed in past three decades with varying denoising performances. More recently, having outperformed all conventional methods, deep learning based models have shown a great promise. These methods are however limited for requirement of large training sample size and high computational costs. In this paper we show that using small sample size, denoising autoencoders constructed using convolutional layers can be used for efficient denoising of medical images. Heterogeneous images can be combined to boost sample size for increased denoising performance. Simplest of networks can reconstruct images with corruption levels so high that noise and signal are not differentiable to human eye. Convolutional autoencoders are based on standard autoencoder architecture with convolutional encoding and decoding layers. Compared to classic autoencoders, convolutional autoencoders are better suited for image processing as they utilize full capability of convolutional neural networks to exploit image structure.




EXISTING SYSTEM
Some approaches are introduced earlier in order to reduce the noise of images, where the approaches include Spatial domain filtering and Transform domain filtering that are further classified into non-linear and linear filters and spatial-frequency filtering and wavelet filtering respectively. But, these methods induce some limitations. Different quality evaluation metrics are utilized such as RMSE, SNR and PSNR for evaluating the filters performance efficiency and some additional assessments are available like visual assessment and texture analysis that could be inquired later. The most common image denoising technique relies on filters, where the filters smooth the images in order to suppress noise. The filters suppressing the noise in the image are classified into linear filter and Adaptive Filter. Some other techniques are available that highly aims in removing as much noise as possible and attempting to preserve image important features. The total variation (TV) denoising methods involves considering the noisy signals in an image, where the noisy signals have high total variation.

DISADVANTAGES:
· Most of the above  filters are unable to preserve edge and textures of image 
· Expected efficiency is low.




PROPOSED SYSTEM
[bookmark: _GoBack]	With recent developments in deep learning results from models based on deep architectures has been promising.  Autoencoders have been used for image denoising. They easily outperform conventional denoising methods and are less restrictive for specification of noise generative processes. Denoising autoencoders constructed using convolutional layers have better image denoising performance for their ability to exploit strong spatial correlations. In this system we present empirical evidence that stacked denoising autoencoders built using convolutional layers work well for small sample sizes, which are typical of medical image databases. It is in contrary to the belief that for optimal performance, very large training datasets are needed for deep architecture based models. Convolutional autoencoders are based on standard autoencoder architecture with convolutional encoding and decoding layers. Compared to classic autoencoders, convolutional autoencoders are better suited for image processing as they utilize full capability of convolutional neural networks to exploit image structure. In convolutional autoencoders, weights are shared among all input locations which helps preserve local spatiality. CNN DAE will perform better than NL means and median filter. 

ADVANTAGES
· CNN DAE provides enhanced the denoising performance.
· Work well for small sample sizes, which are typical of medical image databases. It is in contrary to the belief that for optimal performance.


SYSTEM REQUIREMENT:

HARDWARE REQUIREMENTS:
 
Processor			:	Intel Core i3 Processor
Speed				:   	2.5 GHz
RAM				:   	2GB (min)
Hard Disk			:	500MB
Key Board			:   	Standard Windows Keyboard
Mouse			:    	Two or Three Button Mouse
Monitor			:    	LCD


SOFTWARE CONFIGURATION:
 
Operating System		:	Windows 7 / 10
Environment		:	MATLAB
Matlab			:	Version 18a
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