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ABSTRACT

This work presents ideation and preliminary results of using con-
textual information and information of the objects present in the
scene to query applicable social navigation rules for the sensed
context. Prior work in socially-Aware Navigation (SAN) shows its
importance in human-robot interaction as it improves the inter-
action quality, safety and comfort of the interacting partner. In
this work, we are interested in automatic detection of social rules
in SAN and we present three major components of our method,
namely: a Convolutional Neural Network-based context classifier
that can autonomously perceive contextual information using cam-
era input; a YOLO-based object detection to localize objects with a
scene; and a knowledge base of social rules relationships with the
concepts to query them using both contextual and detected objects
in the scene. Our preliminary results suggest that our approach
can observe an on-going interaction, given an image input, and use
that information to query the social navigation rules required in
that particular context.
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1 INTRODUCTION

As mobile robots keep growing and foster human-robot collab-
orative activities in public places, they must navigate efficiently,
reliably, and socially around individuals. To successfully accept
these robots in human environments, we need to explore robot nav-
igation in the social contexts in which we live. Navigating through
a crowded environment using a collision-free path is challenging
and has long been a solved problem [15]. However, in human-robot
environments, the challenge is no longer about navigating from
one point to the other efficiently; it is more about social awareness
in navigation behaviors [3-5, 21]. Social navigation in a single con-
text or a few contexts is insufficient for real-world deployments in
collaborative environments such as hospitals, shopping malls, and
airports. Autonomously detecting the scene/context and adapting
an appropriate social navigation strategy is vital for social robots’
long-term applicability in dense human environments.

In prior studies, context-aware navigation may have considered
object detection using pre-defined rules to define their navigation
behavior. We are interested in using environmental context and
object information for more appropriate social navigation. We in-
troduce a novel approach to use context recognition and object
detection to execute context-appropriate social rules. For example,
a robot’s social navigation strategy in an art gallery or a museum
differs from the social navigation strategy for hallway navigation.
Similarly, the social rules within the same context vary based on
other factors in the environment. For example, social navigation
rules in a gallery with a person are different from social navigation
in a gallery with a person viewing artwork. In the former case, the
robot may only need to account for the proxemic rules around the
person, whereas in the latter case, the robot has to account for both
proxemic rules and rules associated with activity space (the space
between human and the artwork).

2 RELATED WORK

Previous studies have investigated ways for robot navigation in an
indoor context with the presence of a human. We can classify this
body of work in two broad areas: context-aware navigation and
knowledge base for robot navigation.

2.1 Context-Aware Navigation

Research in HRI, socially-aware navigation, codified these unspo-
ken rules into robot path planning algorithms using both analyti-
cal [8, 19] and learning-based approaches [16, 21]. However, most
of the approaches to social navigation codifies rules for a single


https://doi.org/10.1145/3434074.3447225
https://doi.org/10.1145/3434074.3447225




	Abstract
	1 Introduction
	2 Related Work
	2.1 Context-Aware Navigation
	2.2 Knowledge Base For Robot Navigation

	3 Approach
	3.1 Context Classification
	3.2 Object/Person Detection
	3.3 Knowledge Base Representation
	3.4 Extracting Social Rules

	4 Results
	5 Discussion
	5.1 Limitations/Future Work

	References

