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Abstract. The talk reports about ongoing work
 on annotation-based gesture typology in the project Speech-gesture Alignment, CRC 673 at Bielefeld University. After specifying relevant research questions, the project is related to the typology tradition in gesture research and sketches new perspectives for gesture typology opened up by systematic corpus work, mereotopology, spatial logics and constraint-based theories. Among the main issues for a gesture typology are dealt with: candidate types, underspecification, compositionality, dynamics of gestures, and informational status of gesture descriptions. Finally, there is a discussion of how the total space of gesture forms can be conceptualized. The proposal is to use a structure of gesture forms operating by default inheritance using as subtypes features, clusters, shapes of different dimensions and composites thereof. It is then shown how this gesture space can be mapped onto a partial ontology to be used in a theory of speech gesture alignment. This approach is entirely new.
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1
Introduction
An example from linguistic typology is used to describe the relevance of typology for theory construction (Sag, Wasow, Bender (2003)). It serves as a sort of methodological guide-line for gesture typology.  
2
Preliminary Findings Concerning Gesture Typology 
We base our work on a corpus of annotated and rated multi-modal data, the Bielefeld Speech-Gesture-Alignment Corpus (SAGA, cf. Rieser et al. (2007)). During the investigation of the corpus the following findings emerged: (a) There are recurrent patterns in individuals’ gesture behaviour. (b) The patterns generalize to the behaviour of other agents in the same corpus. (c) The information found in these patterns can be factored out and assembled in types. (d) However, patterns exhibit variation across one speaker/across speakers (e) The types can be ordered in a formally sound manner. (f) The formal order enhances our understanding of the whole gesture space. (g) The types constitute useful information for further use in theory. The further uses envisaged are gesture generation and gesture understanding in embodied communication settings (cf. Kopp et al. (2008a,b)).
3
The Gesture Typology Tradition and New Perspectives for Gesture Typology 
This section embeds the project under discussion into the research tradition of gesture typology (Kendon (2004), McNeill (1992), and Poggi (2001)) and it delineates developments in formal disciplines of help in discussing issues (a) to (g) above. As to the formal disciplines, we have new paradigms which add up to substantial progress in the field: The mass of reliably annotated data is growing. Furthermore, quantitative and qualitative research is combined leading to the discovery of new phenomena (Lücking et al. (2004)). Gesture research ‘meets’ formal grammar, semantics, pragmatics, and theory of dialogue (Rieser (2004), Lücking et. al. (2006), Lascarides and Stone (2006)). Moreover, there is systematic progress in the foundational disciplines of gesture description, such as spatial logics (Aiello et al. (ed. 2007)), mereotopology (Varsi (2004)) or spatial reasoning. As representational tools one can use typed feature structures and constraint-based formalisms (Carpenter (1992)). 
In sum, we now have more refined  instruments to describe parts of gestures and types of shapes (mereology), to indicate what gestures depict (logics, topology), to distinguish between static and dynamic gestures (spatial reasoning). Feature structures and constraint-based formalisms can describe components of gestures and constraints among these. Finally, gesture research informs computer simulation, especially work in embodied communication (Wachsmuth and Sowa (eds. 2001), Kopp et al. (2008a, b)) and vice versa. 
4
Issues for a Gesture Typology
As main issues the talks treats, providing examples: (a) What gestures are about (their aboutness
), (b) motor behaviour of arms and hands and their matching annotation parameters, (c) candidate types for gesture descriptions, (d) compositional structure of gestures, (e) dynamics of gestures, (f) informational status of gesture description, (g) how to extract information out of gesture descriptions, (h) alignment of gesture and speech.
A few comments on (a) – (h) might be useful: (a) is about gesture denotation, (b) and (c) treat the basis for a typology, i.e. the single gesture features assumed, and provide in addition a complete list of the types currently used, (d) investigates how gesture features can be assembled using typed feature structures, an inheritance network and unification, (e) tries to motivate a distinction between motor movement and the real dynamics of events and processes, (f) deals with the incomplete information of gestures, (g) discusses the “form/shape – meaning” problem, (h) investigates, whether gestures systematically co-occur with parts of speech and larger constituents. 
5
Follow-up Questions and Future Research
It is shown that the progress made on the issues of sect. 4, serves to provide an answer to questions of the following sort: (1) How can the space of gesture forms be conceptualized, i.e. what kind of object is this space? (2) What are the informational atoms of gestures? (3)What is the meaning of gestures and how can it be expressed in terms of atoms? (4) How do we come from total gesture descriptions to gesture meanings (the “form-meaning” mapping problem)? (5) What is the structure of the space of gesture meanings? And, finally, given that both, gesture and speech convey meanings, (6) how do these meanings interact and how has the respective interface to be defined? 
Here we only add some remarks on the most fundamental issue (1): The idea is that all types can be arranged in an inheritance structure based on the finite pre-order of types with visibility as top, agency as bottom and layers like single features, clusters, shapes of different dimensions, locations, regions, spaces and composites of shapes or spaces as sub-types. Observe that (1), being all about lines, shapes and derived entities, will provide an answer to (5), the question, whether there is a space of gesture meaning, given that we can define a mapping from gesture space into a partial ontology. 

All the notions commented upon will be explained using one completely annotated video filn out of the SAGA corpus. It is not clear at present how much of the foregoing can be backed up by statistical data across the whole corpus until the GW 2009. Statistical investigation will, for example, have to tell us, how many clusters of gesture features there are in the SAGA corpus, whether we can abstract from particular features to get fewer and more abstract types etc. At least some of these questions will have to be delegated to future research.  
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� The talk will concentrate on iconic and deictic gestures, generally referred to as ‘gestures’ in this paper. 


� Aboutness will finally lead up to the question whether gestures have meaning and if so, in which sense.





