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Abstract

This paper proposes the concept of MPDictionary, a morphological dictionary for Japanese

Sign Language (JSL). The underlying MPA system analyzes sign language structure at three
levels: the surface layer, representing actual sign expressions; the shallow layer, represented

by LM (Lexical Morpheme) glosses; and the deep layer, represented by MP (Morphological
Phoneme). In this framework, MP is regarded as a basic constituent of sign language and is

classified into four categories: handshape, space, movement, and orientation.

Conventional sign language dictionaries have primarily been lexical dictionaries organized

by headwords in the surrounding spoken language, such as Japanese. Such dictionaries are
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useful for lexical reference but are limited in their ability to represent the morphological
structure of signs and the lexical and grammatical meanings associated with individual
structural components. The present study therefore defines LM as a unit that lies between
the lexical and morphological levels, while MP is defined as a unit between the
morphological and phonological levels. The proposed MPDictionary incorporates semantic
information at the MP level.

As examples, the dictionary may contain MP entries such as the handshape “1,” the location
“eye,” the movement “left-right,” and the orientation “upward,” each associated with
multiple lexical or grammatical meanings. Rather than relying exclusively on spoken-
language headwords, the proposed dictionary uses morphological units as entry points,
thereby enabling users to search JSL from its own structural components. Video examples
are also incorporated to establish a direct relationship between abstract MP representations
and actual sign expressions.

Although MPDictionary is not intended at this stage to function as a fully general-purpose
translation dictionary, it is expected to provide a foundation for future applications,
including machine translation through the exchange of morphological elements with
dictionaries of other languages, sign-language recognition, and sign-language synthesis. The
ultimate goal is to establish a systematic and searchable representation of the morphological
structure of JSL and to provide a bridge between sign-language research and language-
processing technologies.

Keywords: Japanese Sign Language, MPDictionary, morphological dictionary, MP, LM,

handshape, space, movement, orientation, sign-language translation
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Abstract: This paper proposes a practical methodology for developing and expanding a
Morphophonological Dictionary of Sign Language (MPD). The MPD has been conceived as
a theoretical model or blueprint for describing sign forms in terms of morphophonological
and physical features. The present study focuses on how such a model can be developed into
a practical dictionary through the systematic collection, organization, analysis, and
abstraction of actual sign-language data.

A major problem in collecting sign-language examples is the lack of written records. Unlike
spoken languages, for which vast amounts of textual data have traditionally been collected
from newspapers, magazines, broadcasting, and other sources, sign languages have limited
textual resources. Consequently, recorded video data constitutes an important source for
building a sign-language corpus. However, the use of video data raises problems concerning
individual variation, idiosyncratic signing styles, and image rights. The paper therefore
proposes transforming sign-language videos into physical coordinate data and subsequently
abstracting these data into MP representations.

For the organization of collected examples, the study proposes comparing collected signing
data with model signing data and calculating their degree of similarity. Two approaches are
considered: direct comparison of video images and comparison of three-dimensional
coordinate data obtained through technologies such as MediaPipe. A hybrid evaluation
system combining artificial intelligence and judgments by multiple experienced signers is
also proposed. Such a system would make it possible to establish more reliable criteria for
distinguishing acceptable variations from noise or individual deviations.

The paper further proposes a staged development of a sign-language data-collection system.
As an initial experiment, 20-50 example sentences could be presented to four or five
participants. The resulting videos would be analyzed to determine whether direct video
comparison or coordinate-based comparison is more efficient and dependable. The results
could then be used to construct a feedback-based system for large-scale data collection.

The expansion of the MPD is defined not simply as an increase in the number of lexical

entries, but as an enrichment of the information associated with a closed set of MP



categories. For each MP, statistical measures such as means and medians can be calculated
from the collected coordinate data, allowing thresholds for variation to be established. These
coordinate descriptions are regarded as analogous pronunciation symbols in spoken-
language dictionaries. Because the MPD is intended for engineering applications, its
coordinate data may potentially be used for both sign-language recognition and sign-
language synthesis.

The study also discusses the need to determine which joint movements are genuinely
distinctive for sign identification and which are merely accompanying movements. Previous
motion-capture research is noted as suggesting that elbow movement may constitute an
important identifying feature in sign language. This hypothesis can be evaluated empirically
through the analysis of coordinate data.

Finally, the paper considers the possibility of extending the proposed methodology to
gesture research. Quantitative analysis of gesture coordinates could contribute to the
construction of a gesture dictionary and to comparative research on universal and culturally
specific gestures. Such research may also provide empirical data relevant to hypotheses
concerning the relationship between gestures and language evolution.

Overall, this study presents MPD as a potential bridge between sign-language linguistic
description and computational analysis, proposing a data-driven process through which

recorded signing can be transformed into structured morphophonological information.

¥—7—F: FIHEREHEFE (MPD) . HATFE. AGIIE, EET — 2 FEEEH
7E. MediaPipe. T-ifiadik

Keywords: Morphophonological Dictionary of Sign Language (MPD), Japanese Sign
Language (JSL), example collection, coordinate data, similarity assessment, MediaPipe, sign

language recognition
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Symbol Grounding Problem and Sign Language

— From the Perspective of “Map and Territory” and Semi-Grounded States —
Abstract
This paper examines the Symbol Grounding Problem in cognitive science and artificial
intelligence, comparing both supporting and opposing positions while exploring its relationship
to sign language studies. In particular, the paper introduces E.T. Hall’s cultural theory and the
concept of “map and territory” in order to reconsider the binary framework underlying
conventional grounding theories. Furthermore, this paper proposes the concept of a “semi-
grounded state,” arguing that human cognition exists between complete grounding and complete
non-grounding. Sign language, which simultaneously operates through bodily space and abstract

symbols, is discussed as an important model for observing semi-grounded cognition.
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