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ABSTRACT

To maintain high image quality with low bitrate, an effective coding algorithm should
not only remove statistical correlation but also perceptual redundancy from image signals. In
this paper, a coding scheme based on statistical and perceptual models is presented. Roughly
speaking, the compression process is perfonned in two stages. In the first stage we derive a
perceptual measure called the just noticeable distonion (IND). This measure provides each
signal being coded with an error visibility threshold, below which reconstruction error are
rendered imperceptible. Using this threshold the perceptually insignificant signals can be
screened out. In the second stage, we perform a quantization thresholding step using statistical
information on the DCT coeflicient distribution. Such that statistical redundancy is minimized.
Using this system, high quality is obtainable at rates lower than 1 bit/pixel for a wide variety of
images without user intervention.
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INTRODUCTION

Data compression has become an essential component as the demand of both data rate
and volume increases dramatically. Also the necessity to develop eflicient coding techniques to
reduce the number of data required for image storage and transmission is clear. The need to
inter-operate different realizations of signal encoding devices and signal decoding devices has
led to the formulation of intemational image and video compression standards (Pennebecker ct
al, 1992). The compression standard developed by Joint Photographic Experts Group (JPEG)
has been widely used not only because of its algorithmic simplicity but also of its performance
in terms of visual losslessness. Within the definition of this standard there is opportunity to
develop altemative coding algorithms and naturally there is a great deal of interest in defining
coding procedures which reduce information redundancy without loss of image quality. To
tackle this problem, one can adopt a statistical or perceptual point of view.




















