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Incremental learning

动机：随着时间的推移，更多的新数据逐渐可

用，同时旧数据可能由于存储限制或隐私保护

等原因逐渐不可用。

能力：不断地处理现实世界中连续的信息流，

在吸收新知识的同时保留甚至整合、优化旧知

识的能力。[1]

操作：通过对新的复杂多变环境下的数据进行

持续学习，而不是重头训练整个模型。

增量学习（Incremental Learning，持续学习(Continual Learning)）

[1] Parisi G I, Kemker R, Part J L, et al. Continual lifelong learning with neural networks: A review[J]. Neural networks, 2019, 113: 54-71.

[2] Zhou D W, Wang Q W, Qi Z H, et al. Class-incremental learning: A survey[J]. IEEE Transactions on Pattern Analysis and Machine Intelligence, 2024.
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Incremental learning

可塑性（learning plasticity）稳定性（memory stability）

关键点：灾难性遗忘（catastrophic forgetting），此长彼消

原因：原有的固定数据→连续的数据流，模型由平稳→非平稳，Stability-Plasticity dilemma

从新数据中整合新知识和提

炼已有知识的能力

→参数可变

防止新输入对已有知识的显

著干扰

→参数不变

VS
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Incremental learning

[1] Zhou D W, Wang Q W, Qi Z H, et al. Class-incremental learning: A survey[J]. IEEE Transactions on Pattern Analysis and Machine Intelligence, 2024.
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Incremental learning
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Class Incremental Learning：



External Knowledge Injection for CLIP-Based Class-Incremental Learning
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External Knowledge Injection for CLIP-Based Class-Incremental Learning

Task & Setting: Class Incremental Learning，CLIP

Motivation：Why clip？

[1] Radford A, Kim J W, Hallacy C, et al. Learning transferable visual models from natural language supervision[C]//International conference on machine 

learning. PmLR, 2021: 8748-8763.
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External Knowledge Injection for CLIP-Based Class-Incremental Learning

Task & Setting: Class Incremental Learning，

Motivation：Visual features often contain fine-grained information, these 

detailed descriptors are neglected when using CLIP class names “A photo of 

a {label}” as matching targets.

[1] Radford A, Kim J W, Hallacy C, et al. Learning transferable visual models from natural language supervision[C]//International conference on machine 

learning. PmLR, 2021: 8748-8763.
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Motivation：

External Knowledge Injection for CLIP-Based Class-Incremental Learning

[1] Zhou K, Yang J, Loy C C, et al. Learning to prompt for vision-language models[J]. International Journal of Computer Vision, 2022, 130(9): 2337-2348.



Method：
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External Knowledge Injection for CLIP-Based Class-Incremental Learning

每个cls过各自的𝑢𝑖和𝑢𝑡



Method：

11

External Knowledge Injection for CLIP-Based Class-Incremental Learning

每个cls过各自的𝑢𝑖和𝑢𝑡



Method：

12

External Knowledge Injection for CLIP-Based Class-Incremental Learning

每个cls过各自的𝑢𝑖和𝑢𝑡



Method：

13

External Knowledge Injection for CLIP-Based Class-Incremental Learning



Experiment:
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External Knowledge Injection for CLIP-Based Class-Incremental Learning



Experiment:
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External Knowledge Injection for CLIP-Based Class-Incremental Learning



Visualization:
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External Knowledge Injection for CLIP-Based Class-Incremental Learning



Integrating Task-Specific and Universal Adapters for Pre-Trained Model-based Class-Incremental Learning
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Integrating Task-Specific and Universal Adapters for Pre-Trained Model-based Class-Incremental Learning

Task & Setting: Class Incremental Learning，Pre-Trained Model

Motivation：Concentrate on the acquisition of task-specific knowledge and 

ignore the general knowledge shared between different tasks



Method：
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Integrating Task-Specific and Universal Adapters for Pre-Trained Model-based Class-Incremental Learning
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Integrating Task-Specific and Universal Adapters for Pre-Trained Model-based Class-Incremental Learning

熵：𝐻 𝑋 = −σ𝑖=1
𝑛 𝑝 𝑥𝑖 log𝑝 𝑥𝑖



Experiment: ViT-B/16-IN1K and ViT-B/16-IN21K  
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Integrating Task-Specific and Universal Adapters for Pre-Trained Model-based Class-Incremental Learning



Experiment: ViT-B/16-IN1K and ViT-B/16-IN21K  
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Integrating Task-Specific and Universal Adapters for Pre-Trained Model-based Class-Incremental Learning



Visualization:
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Integrating Task-Specific and Universal Adapters for Pre-Trained Model-based Class-Incremental Learning
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