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Abstract

This short article points out that the result given in the Appendix of [Multimedia Tools and Applications,
24, 57-79, 2004] is incorrect.

In the Appendix of [1], it was claimed that the DC coefficient of a 8 x 8 DCT transform can be uniquely derived
from the sum of all other 63 AC coefficient. This short article points out this result is incorrect.
In [1], the 8 x 8 DCT transform of an input block [I(z,y)]sxs is defined as follows:
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where C(0) = % and C(u) = C(v) = 1 when u,v = 1 ~ 7. Note that the above equation is different from the

standardized one given in [2] and used in MPEG-1/2 standards [3, 4], which is defined as follows:
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Since the former Eq. (1) is an unintentional mistake of Eq. (2), this paper will focuses only the latter definition.
The result given in [1] can be formally described as follows!:

(Z > F(u, v)) — F(0,0) = F(0,0) - (1 4+ a), (3)
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where « is claimed to be “a set of cosine function” (but no explicit form is given). The above equation means
the DC coefficients, F'(0,0), can be uniquely derived from other 63 AC coefficients by being divided by a constant,
1+ a. We will show that this result is incorrect.

To prove the incorrectness of this result, let us construct a new DCT block [F'(u,v)|sxs as follows: F'(u,v) =
F(u,v) except for F'(0,0) # F(0,0). Then, do IDCT to get a new input block [I’(x,y)]sxs as follows:

7 7
i Z Z C(u)C(v)F'(u,v) cos (22 —;GI)HW cos 2y "1‘61)U7T

u=0v=0

I'(z,y)

77
= i Z Z C(u)C(v)F (u,v) cos (22 —‘1_61)1” CoS (2y —’1_61)7}” + i -C(0)C(0)(F'(0,0) — F(0,0))

u=0v=0

— Iy + é L (F'(0,0) — F(0,0)).

Apparently, Va,y, I'(x,y) # I(x,y), and the difference between them is proportional to the DC difference (F’(0,0)—
F(0,0)), which coincides well with the physical meaning of the DC component in DCT transform. If Eq. (3) is
true, then F(0,0) = F(0,0), which conflicts with the fact that F’(0,0) # F(0,0). As a result, one can immediately
deduce that Eq. (3) must be incorrect. In fact, it can be easily obtained that « is not a constant, but the variable
ratio between F'(0,0) and the other 63 AC coefficients.

INote that two subscripts y in the Appendix of [1] should be v, which should be typos. Also, there are some other inadequacies,

such as the wrong reduction of %.
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