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Abstract

The precolonial and early colonial Mixtec codices describe the history and stories of the region in a semasiographic medium that is full of symbolic representations and meant to be narrated. Recently, the community has
investigated hierarchical representation of related media, including Aztec codices and Mayan hieroglyphic script, in a step towards symbolic machine interpretation of these historic Mesoamerican artifacts. In this work, we
propose formal symbolic machine interpretation of XML encodings representing facsimile images from the Mixtec Codex Zouche-Nuttall. We demonstrate the efficacy of symbolic machine interpretation from XML step-by-step,
showing how our parser and interpreter process text capturing a scene from the Mixtec Codex Zouche-Nuttall. We hope our contribution and the example we provide motivate collaboration among the archaeological, historical,
linguistic, and natural language processing research communities to apply machine interpretation to Mixtec codices and similar manuscripts.

History Method and Results

In this work, we investigate symbolic interpretation of XML representations of scenes from Mixtec Codex <?xml version="1.0" encoding="UTF-8"?>
Zouche-Nuttall (CZN). The CZN was first published in facsimile by Zelia Nuttall in 1902 [1], [2] and has been
the subject of human interpretation for more than a century since. The CZN manuscript has been dated to
the 14th or 15th centuries [2], but there are numerous examples of similar manuscripts from both precolonial
and colonial Mesoamerica and various cultures in the region, including the Aztec and Maya [3], [4], [5].
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Figure 2: We begin with XML document (top) and Context Free Grammar (bottom) shown above. The ANTLR
parser combines the lexing and parsing required to convert the XML in to an AST according the grammar.
This AST is illustrated using our example from Page 26 of the CZN (obverse) in the Fig. 3 below.
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Figure 1: The four-part figure above shows the four glyph types we concern ourselves with in the interpre-
tation of Mixtec codices. Top-Left: Male (a) and Female (b) Human Glyphs. Top-Right: Name-Date (a) and
Year (b) Glyphs. Bottom-Left: A Toponym. Bottom-Right: The whole picture. Multiple glyph types appear in
concert to convey a marriage in Page 26 of the CZN (obverse) (Examples provided courtesy of the British
Museum).

Symbolic Interpretation

Related works have initiated encodings of manuscripts from Mesoamerican cultures, including Aztec and
Mayan codices [4], [5], [6]. Perri et al. explore encoding of agglutinative pictoral elements in the Aztec
Codex Mendoza [4], [6], and de la Iglesia et al. develop an XML-based TEI representation schema for Mayan
hieroglyphics [5].

Glyph Classification

Figure 3: The abstract syntax tree (AST) for our example from Page 26 of the CZN (obverse) (Provided cour-
Classification of glyphs into the correct types is essential for creating the XML representations our symbolic tesy of the British Museum).

contribution handles. Related works have already taken steps in this direction for the Human and Name-
Date Glyphs [7], [8]. Webber et al. perform binary classification tasks on human glyphs according to their
gender (Male/Female) and their pose (Sitting/Standing) [7]. Salunke et al. perform both binary and multiclass Limitations a nd Futu = WO rk
classification tasks necessary to read name-date glyphs [8]. Glyphs are classified according to whether they

are name-dates or years, and additional classifiers manage classifying the sign and number of the glyph.
While we demonstrate a proof of concept in this work, we fully acknowledge numerous considerations that

REfe rences limit its scope. We review them here.

We do not currently have a method of automatically converting codex excerpts into the symbolic XML rep-
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