Implementation of a fast discrete cosine transform

Let us next examine an implementation of a fast 1-D DCT for a special case of 1SYMBOL 180 \f "Symbol"8 pixel blocks. The number of multiplications needed is 64, and the number of additions is 56 with the normal 

 algorithm. The fastest known 1-dimensional DCT takes 13 multiplications and 29 additions. 8 of the multiplications are needed for scaling the result, so the unscaled result takes only 5 multiplications. For a point of comparison, a normal 2-D DCT for a 8SYMBOL 180 \f "Symbol"8 blocks takes 1025 multiplications and 896 additions. A fast 2-D DCT, however, requires 54 multiplications, 462 additions, and 8 multiplications by the number of 2 (which can be obtained by shifting bits to left).

The algorithm presented next takes advantage of the symmetricity of the DCT. To calculate DCT for a 1SYMBOL 180 \f "Symbol"8 block, only 7 different cosine values are needed. These can be precalculated:
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(7.37)


Besides these constants, let us define the following terms based on the input signal:


























(7.38)
Now the DCT can be obtained on the basis of these only:














































(7.39)
The example is very simple but it demonstrates the idea of the fast DCT algorithms. This algorithm takes only 22 multiplications, 28 additions, and 8 multiplications by the number of 1/2 to scale the results. Further speed-up would be possible if the equations were rearranged in a suitable way. Even a quicker 1-D DCT algorithm (taking 13 multiplications and 29 additions) can be obtained on the basis of the Fourier transform.
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