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Convolution

• Local square

LeCun, Y., et al. Gradient-based learning applied to document recognition. Proceedings of the IEEE. 1998.



Non-Local (a.k.a. self-attention)

Wang, X., et al. Non-local neural networks. CVPR 2018.
Vaswani, et al. Attention is all you need. NeurIPS 2017.
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Stand-Alone Self-Attention

• Local square

Ramachandran, P., et al. Stand-alone self-attention in vision models. NeurIPS 2019.
Hu, H., et al. Local relation networks for image recognition. ICCV 2019.
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Axial-DeepLab

Ho, J., et al. Axial Attention in Multidimensional Transformers. arXiv 2019.
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Position Aware

• Query-dependent positional bias

Ramachandran, P., et al. Stand-alone self-attention in vision models. NeurIPS 2019.
Shaw, P., et al. Self-attention with relative position representations. NAACL 2018.
Dai, J., et al. Deformable convolutional networks. ICCV 2017.
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Summary
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Stand-Alone Axial Block

He, K., et al. Deep residual learning for image recognition. CVPR 2016.



Results: ImageNet Classification

Russakovsky, O., et al. Imagenet large scale visual recognition challenge. IJCV 2015.
He, K., et al. Deep residual learning for image recognition. CVPR 2016.
Ramachandran, P., et al. Stand-alone self-attention in vision models. NeurIPS 2019.
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Results: Cityscapes
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More Results

Lin, T.Y., et al. Microsoft coco: Common objects in context. ECCV 2014.
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Auto-DeepLab-XL++
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Scale stress test

• Robust to out-of-distribution 
scales (both small and large)

LARGEsmall



Conclusion


