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Introduction

self-supervised vision transformers

Three principles of our design：

- Generality: a general pre-trained model can work 
over multiple datasets

- Efficiency: query only once
- Non-supervision
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GEAL
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Off-the-Shelf Features for Active Learning

Perform Core-Set algorithm over off-the-shelf global features 
extracted by ViT-Small model pre-trained on ImageNet dataset.

Off-the-Shelf Features don’t work 

Two potential reasons for this failure:

- Complex scenes are hard to represent globally

- K-Center-Greedy tends to select simple scenes

Extract reliable local information?
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Knowledge Clusters inside Images

Two challenges in extracting reliable local information:
1. Given the low information density inside images, many regions are useless or even distracting for downstream tasks.
2. Local features extracted by DNNs inevitably contain noise.

Solution:
1. For the first concern, the class token self-attention map of the transformer can serve as a natural indicator of 

regional importance even without dense supervision.
2. For the second concern, to eliminate the noise, we perform K-Means clustering over the distilled intermediate 

features

𝐼𝐶𝑗 , 𝑗 = 1, 2, … , 𝐾are defined as  knowledge clusters inside the image I
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Sample Selection Strategy for GEAL

所选数据集合的分布在 Knowledge cluster level 更
接近整个数据集，而不是 image level。

Apply a K-Center-Greedy algorithm w.r.t. knowledge clusters

Given an unlabeled image pool 𝐼0

➢ Randomly select an initial image (included K clusters)

➢ Then, choose the image 𝐼 that contains the knowledge 
cluster 𝑐𝑗 farthest from already selected clusters
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Experiment-Object Detection

Experiments on PASCAL VOC dataset



8

Experiment – Classification & Segmentation

Image Classification
Oxford-IIIT Pet dataset

Semantic Segmentation
Cityscapes dataset
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Analysis

Ablation Study on Object DetectionInstance Number
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Overview
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Experiment
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