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For navigation with offloaded sensor-based localization, both navigation 

speed 𝑣 and communication frequency 𝑓 has an impact on localization 

uncertainty, and thus also safety. In [1] we propose a co-design approach to 

achieving risk-aware safety in three steps:

1. Define uncertainty requirement 𝑈req based on risk-aware safety in [2].

2. Use data to generate a model Δ of how uncertainty depends on 𝑓 and 𝑣. 

Adjust uncertainty to satisfy requirement using optimization:

min
𝑓, 𝑣

Cost(𝑓, 𝑣) ,

s. t. Δ 𝑓, 𝑣 < 𝑈req.

1. We evaluate the method in WARA Robotics and introduce predictions 𝑈req 

to avoid violating the safety requirement when 𝑈req decreases rapidly.
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Define 𝑈req using distance  to closest 

obstacle d( ො𝑥) and the particle belief.

Model from data for all 𝑓, 𝑣 ∈ ℱ × 𝒱 

(ℱ & 𝒱 are sets of available options).
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