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Background

Two main stream:
• Structured pruning:  channel wise
• Unstructured pruning: neuron level
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Background
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Second-order based pruning
• Taylor expansion
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Hessian-aware pruning
• With Taylor Expansion 

Methodology
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Hessian-aware pruning
• Lagrange Multiplier

Methodology
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Hessian-aware pruning
• Equations:
• Linear algebra

Methodology
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Disadvantages for OBS
• Computation of Hessian Inverse
• Per-parameter sensitivity measurement
• Unstructured – hardware unfriendly

Methodology
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To solve
• Computational cost of Hessian Inverse
• Group the parameters
• Unstructured – hardware unfriendly

Methodology
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OBD to solve
• Computational cost of Hessian Inverse

Methodology
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Hutchinson

To solve
• Cross-channel independent
• Group the parameters
• Structured pruning – Channel wise
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HAP Results on CIFAR10: ResNet-56 

Methodology
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Hessian-aware Neural Implant
• Performance loss for HAP

Methodology
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Hessian-aware Neural Implant
• Performance loss for HAP

Methodology
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HAP + Implant Results on CIFAR10: ResNet56 

Experimental Results
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• Hessian-aware pruning surpasses another second-order based method 
and other SOTA methods on CIFAR-10 and ImageNet.

• Neural Implant preserves the information loss caused by pruning out the 
sensitive layers.

Summary
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