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This paper extends the idea of a scalar permutation code (SPC) [1] to a higher
dimensional case. A vector permutation code (VPC) is defined as a fixed-rate vector
quantizer with a codebook Clyo] = {y/})1;" consisting of all the distinct permuta-
tions of the columns of an L X1 matrix yo = (fy, -y fhys Moy« oy Moy ooy Mgy« -5 g )
where each L-dimensional column-vector p; appears n; times. The size of the code-

book is M = HKn! and the rate of the code is R = niL log M bits/source-symbol.
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The optimal encoder reproduces a source output x by the permutation of y, that best
match x, i.e., by the matrix O(yo, x) = argmin d(x, y), where d(x, y) is the distortion
y€ Clyo]
between x and y. The average per-symbol distortion is thus D = nLLE[d(X, O(yo, X)].

If the source can be characterized by a training set 7 = {xM, ... x® .. . x™}
formed by L x n matrixes, and the composition vector {n;}X, is fixed, a Lloyd-
like algorithm can be used for (locally) optimum codebook design: (1) initialize
yo and set S; = 23:1 nj; (2) calculate z = (z1 ... Z,) = =+ S 0(x®;yg),
w; = ni Zle +s,_, Zj» and update yo; (3) repeat step 2 until yo converges.

When L > 2, the matching operation for VPC has complexity O(n?\/nlogn) [2];
in spite of that, increasing the dimension provides an improvement of performance, as
can be seen in the figure for a memoryless uniform source with a squared error crite-
rion. In a related paper [3], we show that, as with SPC and ECSQ), the performance
of VPC tends to that of ECVQ as blocklength n — oco. Based on this connection we
also propose [3] an algorithm for composition vector design.
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