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NAS Heavily Counts on Architecture Evaluation

• Training or Predictor based evaluation: high computation cost & slow!
• How to optimize NAS at network’s initialization w.o. any training?

è Significantly reduce the NAS search cost.
• Can we define how to evaluate in NAS by analyzing the trainability & 

expressivity of architectures?
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* Dong, Xuanyi, and Yi Yang. "Nas-bench-201: Extending the 
scope of reproducible neural architecture search." ICLR 2020.
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Trainability: can NN be easily optimized by Gradient Descent?
Condition Number of NTK: Strong Correlation w.r.t. Accuracy
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Expressivity: can NN represent complex functions
#Linear Regions: Strong Correlation w.r.t. Accuracy
• Number of Linear Regions = Number of unique ReLU activation 

patterns under given input samples.
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𝜿𝑵 v.s.𝑹𝑵: Different Operator Preference

• 𝜅%: more skip-connect
è easier to train

• 𝑅%: conv1x1
è stronger expressivity
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TE-NAS: Training-free & Label-free Efficient NAS

• Prune a supernet by ranking the importance of operators.
• First improve supernet’s trainability è then preserve expressivity.
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Fast & Accurate: NAS-Bench-201 & DARTS Space
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Thank you!
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Code Paper
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