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A Fast DCT Algorithm with Reduced Propagation Error
in the Fixed-Point Computation
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ABSTRACT

Discrete Cosine Transform(DCT) has wide applications in speech and image coding. In this paper, we propose a
novel fast DCT scheme with the property of reduced multiplication stages and the smaller number of additions and
multiplications. This exploits the symmetry property of the DCT kemel to decompose the N-point DCT to N/2-
point, and can be generally applied recursively to 2™-point.

The proposed algorithm has a structure that most of multiplications tend to be performed at final stage, and
this reduces propagation of truncation error which could occur in the fixed-point computation. Also the minimizat-
ion of the multiplication stages further decreases the error.
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Fig. 1 Flowgraph of 16-point DCT by the proposed algor-
ithm.
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Table 1. Constants for 16-point DCT.

A 2 i k]
G 1/C} Cyy 1/2C}
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Tabie 2. Comparison of the number of additions and multi-

plications.
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28 12 29 12
16 78 32 81 32
32 202 80 209 80
64 492 192 513 192
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