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1. THESIS ABSTRACT
Motivation: Many researchers have highlighted the impor-
tance of gesture in natural human communication. McNeill
[4] puts forward the hypothesis that gesture and speech stem
from the same mental process and so tend to be both tem-
porally and semantically related. However in contrast to
speech, which surfaces as a linear progression of segments,
sounds, and words, gestures appear to be nonlinear, holis-
tic, and imagistic. Gesture adds an important dimension
to language understanding due to this property of sharing
a common origin with speech while using a very different
mechanism for transferring information. Ignoring this infor-
mation when constructing a model of human communication
would limit its potential effectiveness.
Goal and Method: This thesis concerns the development
of methods to effectively incorporate gestural information
from a human communication into a computer model to
more accurately interpret the content and structure of that
communication. Levelt [5] suggests that structure in human
communication stems from the dynamic conscious process
of language production, during which a conversant organizes
the concepts to be expressed, plans the discourse, and selects
appropriate words, prosody, and gestures while also correct-
ing errors that occur in this process. Clues related to this
conscious processing emerge in both the final speech stream
and gestures. This thesis will attempt to utilize these clues
to determine the structural elements of human-to-human di-
alogs, including sentence boundaries, topic boundaries, and
disfluency structure. For this purpose, the data driven ap-
proach is used, which requires three components: corpus
generation, feature extraction, and model construction.
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Previous Work: Some work related to each of these com-
ponents has already been conducted. A data collection and
processing protocol for constructing multimodal corpora has
been created; details on the video and audio processing can
be found in the Data and Annotation section of [3]. To
improve the speed of producing a corpus while maintain-
ing its quality, we have surveyed factors impacting the ac-
curacy of forced alignments of transcriptions to audio files
[2]. These alignments provide a crucial temporal synchro-
nization between video events and spoken words (and their
components) for this research effort. We have also con-
ducted measurement studies in an attempt to understand
how to model multimodal conversations. For example, we
have investigated the types of gesture patterns that occur
during speech repairs [1]. Recently, we constructed a pre-
liminary model combining speech and gesture features for
detecting sentence boundaries in videotaped dialogs. This
model combines language and prosody models together with
a simple gestural model to more effectively detect sentence
boundaries [3].
Future Work: To date, our multimodal corpora involve
human monologues and dialogues (see http://vislab.cs.

wright.edu/kdi). We are participating in the collection and
preparation of a corpus of multi-party meetings (see http://
vislab.cs.wright.edu/Projects/Meeting-Analysis). To
facilitate the multi-channel audio processing, we are con-
structing a tool to support accurate audio transcription and
alignment. The data from this meeting corpus will enable
the development of more sophisticated gesture models al-
lowing us to expand the set of gesture features (e.g., spatial
properties of the tracked gestures). Additionally, we will
investigate more advanced machine learning methods in an
attempt to improve the performance of our models. We also
plan to expand our models to phenomena such as topic seg-
mentation.
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