Augmented iconicity

Visualizing and analyzing gestures with motion-capture technology
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In multimodal interaction research, motion-capture technology (MoCap) has proven to be a powerful
tool to investigate furtive gestures and head movements in minute detail. Precise 3-D numerical data
corresponding to finger/hand configurations and movements are tracked on a millimeter and
millisecond scale. Visualizing otherwise invisible motion traces allows for new insights into the dynamic
gestalt properties of communicative movements. The kinetic data streams further lend themselves to
statistical analyses and pattern recognition, which opens up new avenues for gesture and sign
language research.

This talk presents MoCap studies recently carried out in the Natural Media Lab (HumTec, RWTH
Aachen). One focus is on qualitative analyses of iconic gestures whose iconicity was augmented
through visualizing and freezing their motion trajectories. Affording graphic information, MoCap plots
of gestures describing paintings revealed additional qualities, e.g., regarding underlying image
schemas (Mittelberg 2013, 2014). MoCap was further used to visualize gestural diagrams representing
travel itineraries dialogue partners drew into the air (Schiller & Mittelberg in press).

The second focus concerns quantitative approaches that involve normalizing numeric gesture data
to aggregate movements across subjects. This allowed us to visualize the speakers’ individual use of
gesture space via heat maps (Priesters & Mittelberg 2013) or to find patterns in head gestures across
speakers (Brenger & Mittelberg 2015). Gesture signatures of selected movement types further served
as input for an algorithm searching the data set for similar trajectories, which afforded automated
retrieval of all the tokens of a given gesture type (Beecks et al. 2016; Schiller et al. 2017).

Beecks, C., Hassani, M., Hinnell, J., Schdller, D., Brenger, B., Mittelberg, |., Seidl, T. (2016). Efficient Query Processing in 3D
Motion Capture Databases via Lower Bound Approximation of the Gesture Matching Distance. International Journal of
Semantic Computing, 10, 1, 5-25.

Brenger, B., Mittelberg, I. (2015). Shakes, nods and tilts. Motion-capture data profiles of speakers’ and listeners’ head gestures.
Proceedings of the 3rd Gesture and Speech in Interaction (GESPIN) Conference, Sept. 2015, Nantes.

Mittelberg, I. (2013). Balancing acts: Image schemas and force dynamics as experiential essence in pictures by Paul Klee and
their gestural enactments. In: M. Borkent et al. (eds.), Language and the Creative Mind. Stanford: Center for the Study of
Language and Information. 325-346.

Mittelberg, I. (2014). Gestures and iconicity. In: C. Mdller et al. (eds.). Body — Language — Communication: An International
Handbook on Multimodality in Human Interaction. Berlin/Boston: De Gruyter Mouton. 1712-1732.

Priesters, M., Mittelberg, I. (2013). Individual differences in speakers' gesture spaces: Multi-angle views from a motion-capture
study. Proceedings of the Tilburg Gesture Research Meeting (TiGeR), June 19-21.

Schiiller, D., Mittelberg, I. (in press). Diagramme von Gesten. Eine zeichentheoretische Analyse digitaler Bewegungsspuren.
Zeitschrift fir Semiotik.

Schiller, D., Beecks, C., Hassani, M., Hinnell, J., Brenger, B., Seidl, T., Mittelberg, I. (2017). Automated Pattern Analysis in
Gesture Research: Similarity Measuring in 3D Motion Capture Models of Communicative Action. Digital Humanities Quarterly
11, 2. http://www.digitalhumanities.org/dhg/vol/11/2/000309/000309.html



