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ABSTRACT

Understanding human locomotion is crucial for AI agents such as robots, par-
ticularly in complex indoor home environments. Modeling human trajectories
in these spaces requires insight into how individuals maneuver around physical
obstacles and manage social navigation dynamics. These dynamics include subtle
behaviors influenced by proxemics - the social use of space, such as stepping aside
to allow others to pass or choosing longer routes to avoid collisions. Previous
research has developed datasets of human motion in indoor scenes, but these are
often limited in scale and lack the nuanced social navigation dynamics common
in home environments. To address this, we present LocoVR, a dataset of 7000+
two-person trajectories captured in virtual reality from over 130 different indoor
home environments. LocoVR provides accurate trajectory data and precise spatial
information, along with rich examples of socially-motivated movement behaviors.
For example, the dataset captures instances of individuals navigating around each
other in narrow spaces, adjusting paths to respect personal boundaries in living ar-
eas, and coordinating movements in high-traffic zones like entryways and kitchens.
Our evaluation shows that LocoVR significantly enhances model performance in
three practical indoor tasks utilizing human trajectories, and demonstrates predict-
ing socially-aware navigation patterns in home environments. The dataset and
evaluation code are available at https://github.com/kt2024-hal/LocoVR.

1 INTRODUCTION

Predicting human trajectories is crucial for AI systems like home robots. While many outdoor
pedestrian trajectory datasets exist, they are not applicable to indoor settings due to differences in
geometric complexity, scale, and movement patterns. An ideal indoor dataset would include diverse
scenes and trajectories, but creating such a dataset at scale is challenging. Camera-based collection
methods often fail due to obstructions, while advanced 3D scanning methods are limited by high
costs and time constraints. Consequently, a comprehensive dataset of human locomotion in varied
indoor environments remains elusive, hindering the development of AI systems that can effectively
navigate and assist in home settings.

To overcome data collection challenges, we propose LocoVR, a dataset captured in virtual reality
(VR) that efficiently captures detailed spatial information, human-scene interactions, and human-
human social motion behaviors across diverse indoor environments. LocoVR captures task-focused
movements of two people in over 130 home settings, including their trajectories, head orientations,
and precise spatial data. Crucially, LocoVR captures motion proxemics - the social use of space,
such as yielding in narrow spaces, maintaining personal distances in shared areas, and coordinating
movements in high-traffic considering the Interpersonal Adaptation Theory Burgoon et al. (1995).
These proxemics-based motion behaviors, often missing in current datasets, serve as a form of
non-verbal communication, and are influenced by factors such as the relationship between individuals
and their cultural backgrounds Hall (1963); Watson (2014). Human social dynamics can provide
valuable insights for home robots to navigate domestic spaces more naturally while adhering to
implicit social norms.

Our goal is to understand and predict human trajectories in complex indoor environments by consid-
ering both geometric constraints and social proxemics. Geometrically, we aim to model how people
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