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FPGA Implementation of Fast 2D-DCT

for Image Compression
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Abstract

This paper presents implementation of an efficient hardware processor of the two-dimensional discrete cosine
transform (2D- DCT). The transform comprises pre-processing, DCT and post-processing units. The pre-processing unit
is utilized to arrange the input signals which are feed to DCT units. The output of DCT units is slightly modified in the
post-processing unit to achieve the 2D-DCT. The architecture employed to implement the 2D-DCT processor is the
parallel structure and the pipelining technique is applied to the architecture to reduce its critical path corresponding to the
maximum operation frequency. The 2D-DCT processors using fixed-point and canonical signed digit (CSD) arithmetic
are implemented on FPGA to investigate their resource utilization and performance. The implementation and testing

results shows that the implemented processors can operate well.

Keyword : 2D-DCT, FPGA implementation, pipelining
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