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1 Highlights
• RobustNav: Benchmark to assess robustness of embodied navigation agents 
• Navigation agents underperform or fail in the presence of visual (affecting 

RGB) and dynamics (affecting motion) corruptions 
• Unsupervised methods to resist or improve under corruptions offer little to 

no improvements

• Project Page: prior.allenai.org/projects/robustnav

3 RobustNav 4 Findings

Train in S-Sim

Learn a nav agent on a “train” 
set of indoor scenes

Test in T-Sim

Evaluate the agent on held-out set of 
“test” indoor scenes

Agent Policy

• Task of interest: Visual Navigation 
• Navigate to target based on RGB(D) sensors
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• Significant discrepancy in appearance and dynamics characteristics not considered
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• Visual Corruptions affect the agent’s ego-centric RGB observation 
• Can be due to poor lighting conditions, noise, particles deposited on camera lens, blur, etc. 
• 7 visual corruptions at 5 progressively increasing levels of severity

• Dynamics Corruptions affect transition dynamics in the target environment 
• Motion Bias (Constant & Stochastic) mimics friction 
• Motion Drift mimics drift in translation 
• Motor Failure involves actions not working
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• Unlike "clean" settings, agents under corruptions underperform or fail 
• Drop in performance is accompanied by idiosyncrasies like inability to terminate, uptick in 

collisions, being farther from the target 
• Methods to provide zero-shot resistance (data-augmentation) or adapt to visual corruptions 

offer little improvements 
• Future Work: Develop robust navigation agents via iterative evaluation under RobustNav 
• Future Work: Extend to more tasks involving navigation

• Agent Architecture: Vanilla Neural   
(CNN + GRU) Policy Architectures 

• Trained via RL from scratch using DD-PPO 
• PointNav & ObjectNav


