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We present lossy off-line data compression techniques by textual substitution in which
the patterns used in compression are chosen among the extensible motifs that are found to
recur in the textstring with a minimum pre-specified frequency. A motif is to be interpreted
here as a sequence of intermixed solid and don’t care characters that obeys, in addition, some
conditions of saturations: most notably, it must be not possible to eliminate some don’t cares
in the pattern without having to forfeit some of its occurrences. Motif discovery and motif-
driven parses of various kinds have been previously introduced and used in |1, 2]. Whereas
the motifs considered in those studies are “rigid”, here we assume that each sequence of
gaps present in a motif comes endowed with some individually prescribed degree of elasticity,
whereby a same pattern may be stretched to fit segments of the source that match at all
the solid characters but are otherwise of different lengths. This is expected to save on the
size of the codebook, and hence to improve compression.

Traditionally, the design of codebooks used in compression proceeds from specifications
that are either statistical or syntactic. = Of course, these two aspects blend in the final
code. With Huffmann codes, for instance, once the characters are statistically ranked a
code with certain syntactic characteristics, notably, obeying the prefix property, is built.
Likewise, once the codebook of an error correcting code is designed, the statistics of the
source is taken into account for encoding. However, these two stages are, as a rule, carried
out somewhat independently. By contrast, the notion of a motif that we adopt tightly
combines the structure of the motif pattern, as described by its syntactic specification,
with the statistical measure of its occurrence count. This supports a notion of saturation
that mandates that motifs that could be made more specifics without altering their set of
occurrences do not bear interest and may be discarded.

The transition from rigid to extensible motifs requires the following ingredients, the
predisposition and orchestration of which form the contribution of the present paper: An
algorithm for the extraction of flexible motifs; A criterion for choosing and encoding the
motifs to be used in compression; A new suite of software programs implementing the whole.

We are encouraged by the fact that in images a tremendous amount of compression is
attained, albeit with a large loss such as 40% or so, yet simple predictors in the form of
linear interpolation restore more than 95% of the original.
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