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Abstract
      

         There is a recently discovered and intriguing phenomenon called Neural Collapse: at the terminal phase of 
training a deep neural network for classification, the within-class penultimate feature means and the 
associated classifier vectors of all flat classes collapse to the vertices of a simplex Equiangular Tight Frame 
(ETF). Recent work has tried to exploit this phenomenon by fixing the related classifier weights to a pre-
computed ETF to induce neural collapse and maximize the separation of the learned features when training 
with imbalanced data. In this work, we propose to fix the linear classifier of a deep neural network to a 
Hierarchy-Aware Frame (HAFrame), instead of an ETF, and use a cosine similarity-based auxiliary loss to learn 
hierarchy-aware penultimate features that collapse to the HAFrame. We demonstrate that our approach 
reduces the mistake severity of the model’s predictions while maintaining its top-1 accuracy on several 
datasets of varying scales with hierarchies of heights ranging from 3 to 12.





Method

一、计算类别之间的“层级距离”

二、“层级距离”转换成“相似度”

三、分类器权重构造



四、额外的转换层









Contribution

• 简单高效的自监督预训练方法： 提出了掩码自编码器（MAE），一种通过随机遮蔽输入
图像并重建缺失像素的简单自监督方法。

• 创新的不对称架构设计： 设计了只在编码器中处理未遮蔽图像块的编码器–解码器架构，
从而大幅减少计算量，并通过轻量级解码器完成图像重构。

• 高比例遮蔽策略： 发现采用高达 75% 的遮蔽比例可以形成一个非平凡的自监督任务，既
促进了训练效率，也提升了模型性能。

• 优异的扩展性和泛化能力： 实验结果证明，MAE 在仅使用 ImageNet-1K 数据的情况
下即可训练出高容量、泛化良好的模型，并在多个下游任务（如目标检测、语义分割和图
像分类）中超过了传统的监督预训练方法。
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