
Momentum Contrast for
Unsupervised Visual Representation Learning

Facebook AI Research

Kaiming He Yuxin Wu Ross GirshickHaoqi Fan Saining Xie



Highlights

• Unsupervised pre-training: surpass supervised counterparts

• … in 7 vision tasks on detection, segmentation

• … by big margins in some tasks

• … scaled out to 1 billion images



Unsupervised learning in NLP: BERT

Devlin et al. NAACL 2019
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Our Method: Momentum Contrast (MoCo)

• Contrastive learning as dictionary look-up

• Large dictionary

• Consistent dictionary
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Consistent Dictionary
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Consistent Dictionary
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Results: ImageNet Linear Classifiers
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Results: ImageNet Linear Classifiers

Best ResNet-50 accuracy
at submission: 60.6%
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Results: ImageNet Linear Classifiers

SOTA ResNet-50 accuracy
w/ improvements: 71.1%

MoCo v2: arXiv 2020



Results: Transferring Features

VOC 2007 Detection, Faster R-CNN, ResNet-50

Previous:
behind supervised pre-training



Results: Transferring Features

MoCo:
surpass supervised pre-training

VOC 2007 Detection, Faster R-CNN, ResNet-50



Results: Transferring Features

MoCo:
benefit from 1 billion images

VOC 2007 Detection, Faster R-CNN, ResNet-50
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Results: Transferring Features

MoCo:
big gains in stringent metrics

+9.0 AP75

VOC 2007 Detection, Faster R-CNN, ResNet-50



VOC 07+12 Detection
surpass, +4.9 AP75

COCO Detection
COCO Instance seg.

surpass

Results: Transferring Features



COCO Keypoint
surpass

COCO Dense pose
surpass, +3.7 AP75

LVIS
Instance seg.

surpass

Cityscapes
Semantic seg.

surpass

VOC
Semantic seg.

-0.8 point

Results: Transferring Features



Conclusion

• Unsupervised pre-training: surpass supervised counterparts

• Code available: https://github.com/facebookresearch/moco

https://github.com/facebookresearch/moco

