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Abstract

Various kind of Deep Sea Projects around the world need the use of state-of-the-art image coding techniques to record and analyse the life belonging to the depths of the sea.

This thesis considers various aspects and features of certain classes of deep ocean images, analysing them from an object-background point of view; several image and video coding techniques are explored and above all wavelet-based techniques and the JPEG 2000 Standard.

Wavelet coefficient matrices of different deep sea images are, in the first part of the thesis, analysed to underline the huge quantity of information contained in a small number of wavelet coefficients, significant for a faithful reconstruction of the image; from an image compression point of view this condensation of visual quality information carried by the coefficients is very important to improve the trade-off between distortion, image quality and compression rate.

Starting from this assumption, several different image coding algorithms based on wavelet techniques, like EZW, SPIHT and ECTCQ, are studied to exploit the relationship among different subbands coefficients having the same spatial position, and the relationship among nearby coefficients.

These wavelet based techniques gave rise to a new high level image coding standard, JPEG 2000, that gives a real improvement of image quality performance compared to other standards like JPEG and MPEG-4 VTC both from an objective and subjective point of view.

The manifold features and functionality, actual and future, of the JPEG 2000 Standard, such as Region of Interest coding, progressive bitstream and random access, coupled with the comparison results obtained from tests developed on deep sea images, in line with results obtained with JPEG 2000 test images, show us how much this standard could be useful for storage and transmission of compressed image files within Deep Sea research. 
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