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Title:  Advanced digital image processing algorithms and its application to image

enhancement, denocising and demosaicking

Digital Image Processing is a promising area of research in the fields of eclectronics and communication
engineering, consumer and entertainment clectronics, control and  Insttumentation, biomedical
instrurnentation, remole sensing, robotics and computer vision and computer aided manufacturing (CAM).
Advanced algorithms for image enhancement, denoising and demosaicking have been developed in this
thesis.

Histogram equalization (HE) is a widely accepted image enhancement technique due to its simplicity
and effectiveness. However, it often changes the mean brightness of image, which is not desirable for
consumer clectronic products like television. Preserving the input trightness of the image and keeping
peak signal to noise ratio (PSNR) in the desired range are required to avoid the gencration of non-existing
artifacts in the output image. To surmount this drawback, the author proposes a novel image enhancement
method, known as Minimum Mean Brightness Errer Dynamic Histogram Equalization (MMBEDHE) for
image contrast enhancement to attain maximum brightness preservation. 'This method partitions the input
image into several sub-images and then applies the classical HE process to each one. Nowadays, most of
the consumer clcctronic products use color images. This research also gives an attempt to synthesis some
paths to develop this method for color image contrast enhancement.

This research also presented a4 new image enhancement method based on Nonsubsampled Contourlet
Transform (NSCT). The contourlet transform is a new extension of the wavelet transform that provides a
multi-resolution and multi-direction analysis for two dimension images. Hxisting image enhancement
methods cannot confine the directional edge information of the image. Given this rich set of basis images,
the NSCT transform effectively captures direction edges that are the dominant feature in natural images.

This thesis proposes three method of image denoising based on NSCT. One method uses a new
nonlinear thresholding function in NSCT domain for image denoising. Second method uses linear
minimum mean square estimation (LMMSE) scheme for image denoising in NSCT domain. Third methed
used adaptive singular value decomposition in NSCT for imnage denoising. Each of the proposed methods
of denoising is explained in this thesis and the results are compared with existing methods.

Most digital cameras use a cclor filter array of mosaic pattern to capture the colors of the scene. To
render a full-resolution color image using a single-chip camera, the missing information must be estimated
from the surrounding pixels. We present an edge-adaptive demosaicking method for color demosaicking.
Experimental results demonstrate that the proposed method produces visually pleasing images and

significantly outperforms existing demosaicking methods.
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