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ABSTRACT
Weighted ﬁnite automata are nondeterministic ﬁnite automata annotated with real
weights on their edges and states that can be used to compute real functions. Parametric weighted ﬁnite automata (PWFA) are a generalization of weighted finite automata
working on a multidimensional codomain. We show that the set of sets deﬁnable by
PWFA is closed under set union, invertible afﬁne transformation and regular restriction
of the domain language. Further we conjecture that this set is not closed under the set
intersection operation. PWFA can display Bezier polynomials, Catmull—Rom splines
and some B—splines. Polynomials with real domain as well as some rational functions
are computable by PWFA. Using the shown properties we present a simple algorithm
to infer PWFA from line—art style bi-level images. One particularly interesting class
of input images are character shapes as deﬁned by fonts. Having deﬁned the required
letters in PWFA form and using the closure properties of PWFA, every text can be
rendered. During an iterative build procedure of the automaton parts containing more
than one character can be reused in a scheme similar to the well known Lempel-Ziv
compression for text.
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1. Introduction

Weighted ﬁnite automata (WFA) were deﬁned in [5] and are ﬁnite automata with
transitions labeled by real numbers. They compute real functions on the domain Σω,
the set of inﬁnite words over their ﬁnite source alphabet Σ. As also shown in [5] WFA
can compute every real polynomial on the unit interval [0; 1] and the set of computable
functions is closed under sum, difference and product. Polynomials are according to
[6] the only smooth functions (having all derivatives in some open interval containing
properly the closed unit interval) deﬁnable by WFA.
Parametric weighted ﬁnite automata (PWFA) were introduced in [1] They are
generalized WFA parameterized with a natural number d called the dimension of the
automaton. They can be understood as d concurrently running versions of the same
1Full version of a submission presented at the Workshop on W’ez’ghted Automata: Theory and
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