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1 Preface

2

The way we extract features depends a lot on how we interpret an image.

◼ Convolutional Networks (ConvNets) consider an image as organized pixels in a

rectangular shape and extract features via convolutional operation in local region;

◼ Vision Transformers (ViTs) treat an image as a sequence of patches and extract 

features via attention mechanism in a global range;

◼ Context clusters (CoCs) view an image as a set of unorganized points and extract 

features via simplified clustering algorithm. In detail, each point includes the raw 

feature (e.g., color) and positional information (e.g., coordinates), and a simplified 

clustering algorithm is employed to group and extract deep features hierarchically.



2 Example
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3 Method
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3 Method——Context Clusters Pipeline
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3.1 Points Reducer
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To reduce the points number, we evenly select some anchors in space, and the nearest k 
points are concatenated and fused by a linear projection.



3.2 Context Cluster Blocks
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1. Context Clustering

feature points linearly project P to Ps for similarity computation

evenly propose c centers in space, and the center feature is computed by averaging its k nearest points——

the conventional SuperPixel method SLIC (Achanta et al., 2012)

similarity matrix

2.  Feature Aggregating

3. Feature Dispatching

map the points to a value space

4. Multi-Head Computing



4 Experiments—— Image Classification
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4 Experiments——Component Ablation
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4 Experiments——Visualization
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4 Experiments——Visualization

11



4 Experiments——3D Point Cloud Classification
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4 Experiments——Object Detection and Instance Segmentation
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4 Experiments——Semantic Segmentation
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5 Conclusion

15

关键：
提出基于上下文集群的深度网络模型CoCs，新设计本质上不同
于ConvNets或ViTs，可作为许多任务的Backbone

优势：
◆通过将图像视为一组点，CoCs对不同的数据域表现出很强的
泛化能力，如点云、RGBD图像等

◆上下文聚类处理提供CoCs令人满意的可解释性。通过可视化
每一层中的聚类，我们可以明确地了解每一层中的学习
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