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Motivation
◦ 3D detectors can fail on rare or unknown unknowns on the road. 
◦ Instead of response reactively, we want to detect failures in a proactively. 
◦We want to synthesize hard examples for LiDAR data to discover unknown unknowns 

and learn from them. 
◦ Two requirements for the synthesized hard examples. 
◦Challenging/Adversarial: Revealing failures.  
◦Realism/Natural: changes easily recognizable and semantically meaningful. 

◦ SHIFT3D generates challenging object shapes and poses, and render them into log 
scenes.
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