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Abstract

Abstract

Image compression is an important part of imagegssing, also an important
issues to be solved in image storage and transmisdihe image compression
technology has been studied for decades and hasogw achievements, JPEG and
JPEG2000 have been developed. However, for somaaspmages such as facial
image which is small but has rich content, the itpalf reconstructed image is not
satisfactory under low bit rate compression cooditiTherefore, introducing new
theoretical method to low bit rate compressionagfdl images is very meaningful.

Valid image representation is the basis of imagecessing, the sparsity of
transform coefficients is very important for comgs®n performance. To overcome
the insufficiency of commonly used DCT and Wavélahsform, this paper apply the
theory of adaptive over-complete sparse represengato the filed of facial image
compression. Specifically, progress has been nratheifollowing areas:

Firstly, this paper presents a new adaptive ovepteta dictionary construction
algorithm: K-PCA. The algorithm is improved by tkeSVD algorithm, used to train
complete dictionary, in order to achieve a valigresentation of the image.
Compared with the K-SVD, our algorithm do improvernmainly in construction of
the initial dictionary and the atom update. By dsimy experiments proved the
reliability of the dictionary training algorithm. hE reliability of the dictionary
training algorithm has been proved in image dengigixperiments. The algorithm is
then applied to facial image compression. The empetal results demonstrate that
the proposed method is much better than JPEG aBGJBO0 in both objective
performance and visual quality, achieve low biéraicial image compression.

Secondly, this paper proposes a new facial imagepoession algorithm based
on adaptive dual dictionaries to further increds® dompression ratio. With the idea
of image super resolution via sparse representatencan enforce the similarity of
sparse representations between the low resolutidnh&ggh resolution image patch
pair with respect to their own dictionaries by phyrtraining two dictionaries for the
low and high resolution image patches. Low resofutacial images are generated by
downsampling real facial images, the sparse reptatien of a low resolution image

can be compressed with the low resolution imageodiary. After decompressing, the
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sparse representation of a low resolution image loanapplied with the high
resolution image dictionary to generate a high liggm facial image. The
experimental results show that the proposed metbaxd realize facial image
compression at very low bit rate (bit rate less1t@a 25bpp).

Key words. Facial image compression; sparse representatiorgrcoamplete
dictionary; very low bit rate
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