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Motivation

• Quantization is important but has following limitations:

– Data might not be accessible due to privacy and security 

concerns

– Fine-tuning (retraining) can be time-consuming

• We propose ZeroQ which addresses the above challenges by 

incorporating:

– A novel data distillation method

– A new fast zeroth-order sensitivity analysis
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Distilled Data Computation

• After solving the optimization problem, we will have a set of distilled data that can be used to 

determine the range of quantization for each layer, and also perform zeroth-order sensitivity 

analysis.
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Zeroth-Order Sensitivity Analysis

• Using the distilled data, we measure the zeroth order sensitivity analysis of each layer to 

quantization. 
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Zeroth order sensitivity analysis of conv8 is performed by using distilled data 

and computing the perturbation with/without quantization of that layer.



Results

• All ZeroQ results are achieved without any hyper-parameter tuning.
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Results
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RetinaNet-ResNet50 

Quantization
ZeroQ quantization only takes 2 minutes on 4 

V100 GPUs for the end-to-end computations



Conclusions

• We introduced ZeroQ, a novel quantization framework that achieves state-of-the-art 

quantization results for:

– Image Classification

– Object Detection

• ZeroQ significantly outperforms existing methods without any hyper-parameter tuning

• ZeroQ achieves high accuracy without any access to training/testing data for quantization

• ZeroQ is very efficient and has low computational overhead

– RetinaNet quantization on MS COCO takes less than 2 minutes on a 4 GPU cluster

• The code for ZeroQ is open sourced and available at:

– https://github.com/amirgholami/ZeroQ
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