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Backbone Matters -- Representation Learning

Zhou, Bolei, et al. "Learning deep features for discriminative localization." Proceedings of the IEEE 
conference on computer vision and pattern recognition. 2016.



Recent CNN for Image Classification

• SoTA using Neural Architecture Search (NAS)
• Tailored to one task
• Hard to transfer

• Meta architecture change

• Not necessarily low latency



ResNet Still Servers as the Backbone

• Object detection (Faster-RCNN)
• Instance segmentation (Mask-RCNN)
• Pose estimation (Alpha-pose)
• Semantic Segmentation (DeepLabV3)



Introduction

• ResNeSt a new ResNet variant
• A simple and modular network

• State-of-the-art performance for 
• Image classification
• Object detection
• Instance Segmentation
• Semantic segmentation
• …
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SoTA Results
Method Backbone Dataset Metric Score (-sota)
Cascade R-CNN ResNeSt-200 (ours) MS-COCO bbox mAP 53.30 (+0.0)

Mask mAP 47.10 (+0.8)
Panoptic FCN ResNeSt-200 (ours) MS-COCO PQ 47.90 (+4.9)

Deeplab-V3
ResNeSt-200 (ours)

ADE20K mIoU 48.36 (+2.1)
Cityscapes mIoU 82.7 (+1.2)

ResNeSt-269 (ours) Pascal Context mIoU 58.9 (+2.7)
Results from https://paperswithcode.com/ on 05/30/2020.

COCO + LVIS Challenge at ECCV 2020

https://paperswithcode.com/


Multi-branch Network Representation

• GoogNet/Inception (1x1, GAP)

Szegedy, Christian, et al. "Going deeper with convolutions." 



Featuremap Attention

• NIN
• ShuffleNet (group relationship)
• SE-Net
• SK-Net (3x3, 5x5 selection)



Multi-branch v.s. Channel-attention

• Diverse representation v.s. feature correlation
• SE-ResNeXt:

• SE-Module + ResNeXt

• Split-Attention Network



Split-Attention Block

•  



Split-Attention within Cardinal Groups

 



Modularization and Acceleration 
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• Radix and 
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used in 
subsequent 
experiments

Ablation Study on Image Classification

He, Tong, et al. "Bag of tricks for image classification with convolutional neural networks." Proceedings of 
the IEEE Conference on Computer Vision and Pattern Recognition. 2019.



Compare with SoTA
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MS-COCO Dataset

• COCO-2017: 
118k/5k train/val

• Object Detection
• Instance Segmentation







Semantic Segmentation 

• ADE20K Dataset:
• 150 object categories
• 20K/2K train/val

• Cityscapes Dataset:
• 19 object categories
• 2,975/500 train/val



• ADE20K Validation Set
• Outperform previous best 

single model by 2.4% 
mIoU

Results on Semantic Segmentation



Conclusion and Extra thoughts

• ResNeSt, a SoTA CNN model, an universal backbone
• The backbone improvement directly boost downstream applications
• Augment the network design spaces (NAS)

• The SoTA on ImageNet is a comprehensive 
competition:

• Network + training strategy (new standard)
• Devils into the detail (see paper appendix)



Q&A

• Link to GitHub: 
• https://github.com/zhanghang1989/ResNeSt

• Detectron2 Models: 
• https://github.com/zhanghang1989/detectron2-ResNe

St

• 3rd Party TensorFlow & Caffe Implementations:
• https://github.com/QiaoranC/tf_ResNeSt_RegNet_mo

del

• https://github.com/NetEase-GameAI/ResNeSt-caffe

https://github.com/zhanghang1989/ResNeSt
https://github.com/zhanghang1989/detectron2-ResNeSt
https://github.com/zhanghang1989/detectron2-ResNeSt
https://github.com/QiaoranC/tf_ResNeSt_RegNet_model
https://github.com/QiaoranC/tf_ResNeSt_RegNet_model
https://github.com/NetEase-GameAI/ResNeSt-caffe

