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Problem

[1] Cao, K., Brbic, M., & Leskovec, J. (2021). Open-world semi-supervised learning. arXiv preprint arXiv:2102.03526.

[2] Huynh, T., Kornblith, S., Walter, M. R., Maire, M., & Khademi, M. (2022). Boosting contrastive self-supervised learning with false negative cancellation. In Proceedings of the IEEE/CVF winter 

conference on applications of computer vision.

Generalized Novel Category Discovery (GNCD) aims to 

learn to categorize known and novel classes, given labeled-

knowns and an unlabeled set with known and novel classes.

Challenge 2: Class Collision

Challenge 1: Adaptability

Most layers of backbone are frozen.

Lack of Semantic Discriminativeness
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Summary

Overall Framework

Method Overview
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Motivation

Contrastive learning between unlabeled intra-class 

instances will significantly corrupt model semantic 

discriminativeness.

1 Adaptability

Frozen ViT shallow layers constrains the model semantic 

discriminativeness. Besides, we discover that visual prompt 

tuning leads to overfitting and needs regularization.

2 Class Collision

We propose Discriminative Prompt Regularization to 

provide extra flexibility to pre-trained backbone as well as 

alleviate overfitting.

We propose Contrastive Affinity Learning to discover and 

calibrate false-negative pairs based on affinity graph for 

contrastive learning.



感谢您下载包图网平台上提供的PPT作品，为了您和包图网以及原创作者的利益，请勿复制、传播、销售，否则将承担法律责任！包图网将对作品进行维权，按照传播下载次数进行十倍的索取赔偿！

ibaotu.com

Contributions

• We propose PromptCAL, a novel two-stage framework, to address the GNCD problem.

• We design two synergistic objectives, Discriminative Prompt Tuning       and Contrastive 

Affinity Learning       which is based on proposed Semi-supervised Affinity Generation

process, to enhance ViT semantic discriminativeness for known and novel classes.

• Achieve SOTA on six benchmarks and generalize to more challenging GNCD setups.
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Method

Pre-trained ViT backbone with deep visual prompts 𝑓, projection head 𝑔, EMA teachers (𝑓𝑇 , 𝑔𝑇), [CLS]/prompt 

embedding memory ℳ,ℳ𝑃.
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PromptCAL — Discriminative Prompt Regularization (DPR)

Backbone 𝒇

(a) Stage 1: Warmup

Projector 𝒈

Semi-sup. Contrastive Loss

Embeddings

Semi-sup. Contrastive Loss

𝜸

𝒛 𝒛𝑷

To regularize visual prompts from overfitting, we also add 

supervision on visual prompts at last ViT block.

Prompt regularization loss are enforced in both stages, 

e.g., in the 1st stage,

Discriminative Prompt Regularization loss: 
apply same loss form on prompts
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PromptCAL — Contrastive Affinity Learning (CAL)

During contrastive affinity learning (2nd stage), we design the following loss for 

CLS token,

Loss on [CLS] 
token

Supervised 
contrastive loss

Self-supervised 
contrastive loss

Contrastive Affinity 
Loss (CAL Loss)

After discriminative prompt regularization, the total loss of the 2nd stage is:
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PromptCAL — Semi-supervised Affinity Generation (SemiAG)

Positive Pairs

Negative Pairs

Consensus Graph

Step 1: Build Consensus Graph Step 2: Affinity Propagation Step 3: SemiPrior Calibration

graph    diffusion
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Experiments

• Implementation Details

• Metrics: Clustering Accuracy

• Datasets

Model Architecture: ViT-B/16, pre-trained DINO

Hyperparameters: 𝛼 = 0.35, 𝛽 = 0.6, 𝛾 = 0.35, Memory size 4096, 

Negative samples for CAL: 1024

Optimizer: SGD, initial lr=0.1, momentum=0.9, weight decay=5e-4

1st stage: training for 100 epochs for ImageNet-100 and 200 epochs for others.

2nd stage: training for 70 epochs for generic datasets and 100 epochs for fine-grained datasets.
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Evaluation

• Consistently and significantly surpasses SOTA

• 2nd stage gains more improvements

• More favorable gains on New

• Remarkable advantages on FG datasets
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Ablations

• No prompt lead to suboptimal performance

• Prompt tuning without regularization degrades 

performance

• Naïve KNN cannot learn good affinities among 

novel class instances since it is not robust to 

noises
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Ablations — Wilder Scenarios
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Ablations — Role of DPR
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Qualitative Results — Nearest Neighbors Query

Visualization of 8-NN predictions for randomly sampled query images from ImageNet-100.

GCD PromptCAL (our)
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Qualitative Results — Confusion Matrix
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Conclusions

1. We propose a novel two-stage framework, PromptCAL, for the

generalized novel category discovery problem.

2. We propose two synergistic learning objectives, discriminative prompt

regularization and contrastive affinity learning.

3. We comprehensively validate the effectiveness of our method on multiple

benchmarks, achieving state-of-the-art performance.

4. We further showcase generalization ability of PromptCAL in challenging

few-annotation scenarios and inductive setup.
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