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Research Question

How can corroborative verification be applied to the Safe-ROS framework?

Background

Corroborative Verification [4] is a process where results from formal mathe-
matical models, simulations and physical testing are compared to determine
the safety of an autonomous system.

The A&V Robot Lab is a new space in the Computer Science department
to be used to study the trustworthy behaviour of primarily ground based
robots. The lab has been used with an Agile X robot for an initial corrob-
orative verification approach in the Safe-ROS framework [2]. However in
this case the hardware testing was done in the lab, but the simulation used
a gazebo simulation of a waste store facility. The purpose of this project
would be to create a simulation of the A&V Robot Lab that could be used
in this study.

Approach

The A&V Robot Lab is a large irregularly shaped space with two fixed
pillars and a number of desks. Robots used in the space include Agile X
scout minis, NAO robots and small lego and raspberry pi based systems.
The Agile X robots, in particular, use ROS. This project therefore is to
produce a simulation of the lab in a ROS compatible simulator - either
gazebo [3] or, potentially, Omniverse [1]. A ROS model of a scout mini can
be placed in this model. If possible some validation studies should take place
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to compare the fidelity of the simulated robot and lab with the behaviour
of the actual robot within the physical A&V Lab.

Milestones

• A simulated version of the physical A&V Lab

• A simulation of an Agile X Scout Mini running the Safe-ROS frame-
work performing a simple task within the simulation

• If time allows, validation of the simulation by comparing a physical
Scout Mini performing the same task in the physical A&V Lab.

References

[1] Ahmed, N., Afyouni, I., Dabool, H., and Al Aghbari, Z. A
systemic survey of the omniverse platform and its applications in data
generation, simulation and metaverse. Frontiers in Computer Science
Volume 6 - 2024 (2024).

[2] Benjumea, D. C., Farrell, M., and Dennis, L. A. Safe-ros: An
architecture for autonomous robots in safety-critical domains. Electronic
Proceedings in Theoretical Computer Science, EPTCS 436 (nov 2025),
48–68.

[3] Koenig, N., and Howard, A. Design and use paradigms for gazebo,
an open-source multi-robot simulator. In 2004 IEEE/RSJ Interna-
tional Conference on Intelligent Robots and Systems (IROS) (IEEE Cat.
No.04CH37566) (2004), vol. 3, pp. 2149–2154 vol.3.

[4] Webster, M., Western, D. G., Araiza-Illan, D., Dixon, C.,
Eder, K., Fisher, M., and Pipe, A. G. A corroborative approach to
verification and validation of human-robot teams. Int. J. Robotics Res.
39, 1 (2020).

2


