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Motivations

➔ Certifiable robustness is a highly desirable property for adopting deep neural 
networks (DNNs) in safety-critical scenarios, but often demands tedious 
computations to establish.

➔ The main hurdle lies in the massive amount of non-linearities in large DNNs. 
For instance, the “unstable” neurons in ReLU networks.

➔ To trade off the DNN expressiveness (which calls for more non-linearities) and 
robustness certification scalability (which prefers more linearities), we propose 
a novel solution to strategically manipulate neurons, by “grafting” appropriate 
levels of linearity.



Methodology



Methodology

1. Robustify a DNN as the starting point.
2. Identify insignificant and unstable neurons.

a. Rank all neurons according to unstable scores.
b. Compute the importance of each neuron via certain 

heuristics or optimized scores.
c. Identify insignificant and unstable neurons by 

3. Linearize and tune the grafted activation functions.
4. Robustness verification with a complete verifier. 



The Superiority of Grafting for Verification

  

[Finding 1] Achieving competitive certifiable robustness without certified robust training.
[Finding 2] Scaling up complete verification to large models.



  

[Finding 3] Substantially reduced unstable neurons 
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[Finding 4] Significantly tighter bound
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More Experiment Results

  

[Q1] How does the grafting criterion affect performance?



More Experiment Results

  

[Q2] Comparison with classical certified robust training





Q&A


