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CNN, ResNet18, 
EfficientNet, MobileNets, 
YOLO, CLIP, LLaMA,etc.

Deep Model

Motivation: model compression

So powerful…
But so over-sized.
How to compress a 

deep learning model?
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Edge Devices



Classical solutions: need data or fine-tuning
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Model Pruning
➡ Zero out less-important neurons
❌ Needs data and fine-tuning
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Model Quantization
➡ Use low precision
❌ Needs data or quantization-aware 
training
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Knowledge Distillation
➡ Train a small model imitating the big model
❌ Needs data and training

Full model

Data? Fine-tuning?
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Similar patterns in well-trained weight
The 1st Conv layer in a ResNet18 trained on ImageNet

Question: “Why not fold these similar structures instead of zeroing them out?”
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Similar patterns in well-trained weight
The 1st Conv layer in a ResNet18 trained on ImageNet

Question: “Why not fold these similar structures instead of zeroing them out?”

Our contribution: “A data-free and fine-tuning-free model compression method.”

Model Folding!
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Model Folding

Cluster weights by k-means
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Model Folding

Merge the clustered groups

7



Model Folding

Fold ResNet18-CIFAR10

Naive model folding 
does not work well at 
high sparsity.
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Why?



Model Folding

Fold ResNet18-CIFAR10 Variance collapse!
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Model Folding with REPAIR

10



Model Folding with REPAIR

Fold ResNet18-CIFAR10 Fold ResNet18-CIFAR10 with REPAIR

Jordan, Keller, et al. "Repair: Renormalizing permuted activations for interpolation repair." 2022.

➔ Rescale each channel in the folded network such that its mean/std matches the 
uncompressed network

Data?
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Model Folding with Data-Free REPAIR
Fold-AR = Approximate REPAIR Fold-DIR = Deep Inversion REPAIR 

H. Yin et al, Dreaming to distill: Data-free 
knowledge transfer via deepinversion, 2020 12



Model Folding with Data-free REPAIR

Fold ResNet18-CIFAR10 with Data-free REPAIR Repaired Variance
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Model Folding is data-free and Fine-tuning-free

Model Folding on LLaMA without any data usage or fine-tuning

Model folding in combination with standard pipelines for edge deployment
→ 2.5x faster, 1.8x less RAM



Summary

1. Model Folding is a data-free and fine-tuning-free model compression method.

2. Fold-AR, Fold-DIR are data-free REPAIR approximation methods.

3. Model folding surpasses the performance of SOTA data-free model compression.
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Thank you!
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