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Abstract

This paper proposes an imprecise computation model for DCT considering QOS of images and
a two Dimensional DCT architecture for imprecise computations. In case that many processes are
scheduling in a hard real time system, the system resources are shared among them. Thus all
processes can not be allocated enough system resources(such as processing power and com-
munication bandwidth). The imprecise computation model can be used to provide scheduling
flexibility and various QOS(Quality Of Service) levels, to enhance fault tolerance, and to ensure
service continuity in real time systems. The DCT(Discrete Cosine Transform) is known as one of
popular image data compression techniques and adopted in JPEG and MPEG algorithms since the
DCT can remove the spatial redundancy of 2-D image data efficiently. Even though many
commercial data compression VLSI chips include the DCT hardware, the DCT computation is still
a very time-consuming process and a lot of hardware resources are required for the DCT
implementation. In this paper the DCT procedure is re—analyzed to fit to imprecise computation
model. The test image is simulated on the base of this model, and the computation time and the
quality of restored image are studied. The Row-Column algorithm is used to fit the proposed
imprecise computation model to the conventional fast 2-D DCT. We present an architecture for the
imprecise computation DCT which supports pipeline operations by pixel unit, various QOS levels and
low speed storage devices. The architecture has reduced 1/O bandwidth which could make its
implementation feasible in VLSI. The architecture is proved using a VHDL simulator in architecture

level.
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