PMLR 173:179-203, 2022 Understanding Social Behavior in Dyadic and Small Group Interactions

Head and Body Orientation Estimation with Sparse Weak
Labels in Free Standing Conversational Settings

Stephanie Tan S.TAN-1@QTUDELFT.NL
David M.J. Tax D.M.J.TAX@TUDELFT.NL
Hayley Hung H.HUNGQTUDELFT.NL

Delft University of Technology

Abstract

We focus on estimating human head and body orientations which are crucial social cues in
free-standing conversational settings. Automatic estimations of head and body orientations
enable downstream research about conversation involvement, influence, and other social
concepts. However, in-the-wild human behavior and long interaction datasets are difficult
to collect and expensive to annotate. Our approach mitigates the need for large number of
training labels by casting the task into a transductive low-rank matrix-completion problem
using sparsely labelled data. We differentiate our learning setting from the typical data-
intensive setting required for existing supervised deep learning methods. In situations
of low labelled data availability, our method takes advantage of the inherent properties
and dynamics of the social scenarios by leveraging different sources of information and
physical priors. Our method is (1) data efficient and uses a small number of annotated
labels, (2) ensures temporal smoothness in predictions, (3) adheres to human anatomical
constraints of head and body orientation differences, and (4) exploits weak labels from
multimodal wearable sensors. We benchmark this method on the challenging multimodal
SALSA dataset, the only large scale dataset that contains video, proximity sensors and
microphone audio data. When only using 5% of all the labels as training samples, we report
65% and 76% averaged classification accuracy for head and body orientations, which is an
8% and 16% respective increase compared to previous state-of-the-art performance under
the same transductive setting.
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1. Introduction

Studying social scenes that have free-standing conversation groups (FCGs) is of great in-
terest. FCGs are a type of focused encounters that emerge in many social occasions, such
as a cocktail party, a coffee break, a networking event, etc (Setti et al., 2015). We find
relevance in studying these social entities in order to study human interactions as part of
the complex social dynamics. Prominent non-verbal cues that depict the social interplays
are participant head and body orientations. With accurate estimations of head and body
orientations, high-level social concepts such as conversation group formations and schisms
can become more explainable.

Head and body orientations of participants are necessary prerequisites for many down-
stream tasks such as turn-taking patterns, conversation group memberships, estimation of
social attention, etc (Ba and Odobez, 2009). Some tasks may only require either the head
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