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As one of the two testers in our six-person team, I took primary responsibility for the practical safety work that enabled all of our in-person physical testing with the Boston Dynamics Spot robot. My key contributions included carrying out a thorough review of multiple Boston Dynamics Spot webpages and official manuals to identify the robot’s known limitations in real-world operation and to pinpoint potential safety issues that could arise during testing. This research directly informed the creation of a comprehensive risk assessment document covering the four test scenarios — navigation, collision avoidance, object pickup, and door opening. I then consulted one of the lecturers for feedback on both the testing approach and the risk assessment document. His suggestions and guidance led to approval for reducing the official 2-metre safety distance to 1 metre (which is the distance the university operate at) [1].
[image: ] 
Figure 1 – Boston Dynamic Safety Guideline Poster [1]
Working within a team of six — Will and Kieran (researchers), Kallem and myself (testers), and Rose and Sophie (developers) — was a valuable learning experience. Our project began with an ambitious plan for a guide-dog system but had to pivot to an assistance-dog concept when technical and ethical constraints became clear. Despite this scope change, the team adapted well and successfully completed all planned physical tests. Overall, I would rate the team’s performance a solid 4/5. We started with a strong idea and coped effectively with the change in direction, but there were occasional moments of confusion caused by uneven communication, particularly in the group Discord.

Individually, the team members performed as follows:
Will – 4.5/5: Demonstrated a strong work ethic and excellent communication throughout the project, which was especially valuable during the early stages and coordination of our PowerPoint presentations.
Kieran – 4/5: Contributed valuable research that supported the development and progress of the project.
Kallem – 4/5: Carried out valuable testing work and was particularly helpful in organising and coordinating test dates.
Sophie – 4/5: Took a strong leadership role throughout the project, maintaining clear communication, helping coordinate the team effectively, and ensuring tasks stayed organised and on schedule.
Rose – 4/5: Conducted research into WhisperX and explored its potential implementation within the project. Although this feature was later removed from the project scope, the work provided valuable technical insight into the feasibility and limitations of integrating speech transcription with Spot.
During the actual testing days, I worked alongside my team members to ensure all mitigations were properly applied in practice. For navigation, this included establishing and maintaining clear paths through pre-test hazard removal and full area inspection to prevent leg entrapment or route deviation. For collision avoidance, we always enforced real-time operator supervision with immediate access to the emergency-stop (E-Stop) button. These measures, combined with full manual operation for all close-contact tasks, use of only light sturdy plastic objects for pickup tests, and deliberate selection of compatible door handles, ensured the tests could be completed safely.[image: ]Figure 2 Showing testing scenarios (From left to right: Spots trained navigation route, Spot picking up an object, and Spot opening a door)
In parallel, I conducted independent research into the ethical implications and affordability of deploying Spot as an assistance dog. This provided the team with essential context on whether the solution was not only technically feasible but also responsible and realistic for public use. My research highlighted a clear cost imbalance: while a traditional guide dog costs approximately £75,000 over its lifetime, a fully equipped Spot (with arm and LiDAR) reaches around $130,000 (Approximately £92,000), with additional maintenance costs averaging around $8,000 annually (Approximately £6,000) [2][3]. While Spot is expensive, it has the potential to help fill global waiting lists and shortages by serving as a scalable alternative, rather than a direct replacement for traditional guide dogs [4].
From a technical perspective, our solution was built around layered mitigations that respected Boston Dynamics guidelines while incorporating our testing adaptations. This approach proved highly effective, leading to zero recorded incidents or near-misses across all testing sessions. However, several limitations must be acknowledged. The heavy reliance on manual operation for object pickup and door opening means we did not test fully autonomous manipulation capabilities. This decision was made to mitigate safety risks such as collisions and pinch points. As a result, the generalisability of our findings to real world assistance dog deployment is somewhat limited. Testing was also conducted in a relatively uncluttered area; real-world environments with dynamic crowds, varying lighting, or obstacles such as litter and uneven surfaces would introduce additional variables not fully captured here. Finally, the high cost of Spot itself remains a significant barrier to widespread accessibility.
We had also planned a final assisted road crossing test on a cordoned-off road in front of the university. Planned mitigations included maintaining a fully cordoned-off road section, actively informing the driver in real-time when the robot was crossing, and ensuring all testers wore high-visibility jackets. The test would have been conducted without any human operation, relying entirely on Spot’s own sensors and decision-making to detect danger and react appropriately. Unfortunately, due to time constraints and heightened safety considerations, we were unable to carry out this test.
My research into ethics and affordability reinforced the projects limitations. Existing projects such as the Queensland University of Technology’s Spot-based robotic guide dog prototype and Glasgow’s RoboGuide highlight both the potential (knowledge transfer, reduced care burden, and scalability) and current weaknesses (jerky movements, limited autonomy, and the irreplaceable companionship of a living dog) [5][6].
The biggest personal challenge I faced was juggling this project alongside other university coursework and personal commitments. I overcame this by proactively arranging dedicated testing sessions during the Easter holidays, which allowed us to carry out and document the tests without last-minute pressure. The most important thing I personally learned was the critical importance of clear communication and thorough risk assessment when working with physical hardware in a group setting. Coordinating testing dates in advance and maintaining a detailed risk assessment document prevented potential safety issues and kept the team aligned.
Looking ahead, future work could focus on enhancing Spot’s autonomy and accessibility. Ideas include implementing speech alerts for obstacles or voice-command integration so users can give natural-language instructions. An improved tablet interface with Braille support or advanced text-to-speech would further boost usability for visually impaired users. Given Spot’s expense, parallel testing on lower-cost quadruped platforms that retain core navigation and manipulation capabilities would also be valuable for broader deployment.
In summary, this project strengthened my technical understanding of robotic safety, my appreciation for proactive risk assessment, and my awareness of the ethical and economic realities of deploying advanced robots in assistive role.
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