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Opportunity:
Police need an inconspicuous method to safely assess a 
high-stakes situation in a residential environment.

Design Solution:
A pair of rovers that can attach to climb stairs and stream video.

(Clockwise from top left) 
Render of an iteration of the ULTIMates in formation, 

rocker bogie mechanism, early prototype, later prototype

Benchmarking:
Our major competitors are 
PackBot, a large two-armed 
treaded tactical bot, and the 
Recon Scout XT, a small 
throwable recon robot.

From SWAT feedback, we 
determined that PackBot was 
too large for residential 
applications and the Recon 
Scout couldn’t overcome 
obstacles (including stairs).

Engineering Analysis:
By leveraging the strength of 
the arm to generate more 
friction, the pair of rovers are 
able to climb up stairs in a 
much more mass-efficient 
way than other solutions.

Market Research:
By speaking with a firefighter, a 
police officer, and a SWAT leader, 
two robotics professors, and two 
robot makers – as well as by 
researching the market ourselves 
– we learned about emergency 
robotics. This included stair 
dimensions, existing mechanisms,  
and common police issues.

• The design draws mechanical inspiration from the Rocker-
Bogie mechanism used in the Curiosity Rover (below, top right) 

• Rocker-Bogie uses rear wheel horizontal force to generate the 
friction necessary to travel up obstacles (like steps)

• ULTIMates, when joined, provide one another with the 
proportional force to generate the friction necessary
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