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ABSTRACT This paper presents a technical overview of Autolnspect, a ROS-based software system for
robust and extensible mission-level autonomy. Over the past three years we have deployed Autolnspect
on multiple platforms in a variety of environments, from forests to fusion reactors, for durations ranging
from hours to weeks. The Autolnspect system combines robust mapping and localisation with graph-
based autonomous navigation, mission execution, and scheduling, into a complete autonomous inspection
and monitoring system. Code for the graph-based autonomy component will be made available at
ori.ox.ac.uk/projects/autoinspect. In this article we describe in detail our most commonly-used configuration
of Autolnspect: a Boston Dynamics Spot fitted with a custom compute and sensing payload, called
Frontier. To highlight the flexibility of the Autolnspect system, we also describe its deployment with
different hardware and software configurations. We evaluate Autolnspect’s performance in two long-term
deployments on Spot at the Culham Centre for Fusion Energy in Oxfordshire, UK. The first deployment
took place at a robotics test facility, spanning 49 days, including 14 uninterrupted days of autonomous
operation. The second deployment covered 35 days in the torus hall of the Joint European Torus (JET)
fusion reactor, and achieved 15 days of uninterrupted operation. This was the first ever deployment of a
fully autonomous mobile robot in a fusion facility.

INDEX TERMS Inspection, Simultaneous Localisation and Mapping, Long-term Autonomy

I. Introduction

The increasing physical capabilities of commercially-
available robot platforms has opened up new applications
for mobile autonomy, and also allows research in plan-
ning and mapping to be applied in a much wider range
of industrial settings than was previous possible. A use-
case of major industrial importance for this technology is
autonomous inspection, where a robot has to monitor a set
of sites of interest over a long period of time. Creating a
robotic system capable of performing autonomous inspection
requires a generic, modular and scalable software system

that can integrate multiple components such as perception,
decision-making, planning and control. To meet this need we
have developed Autolnspect, a flexible software system for
autonomous inspection and monitoring.

Our goal with Autolnspect was to create an autonomy
system which can perform a wide variety of inspection and
monitoring tasks, for long periods of time, on a range of
robot platforms. Requirements for the system were driven by
interactions with industry parters as well as test deployments
in a variety of environments, including: an operational chem-
ical plant, a decommissioned nuclear power plant, a mine,
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