
Structural-Entropy-Based Sample Selection 
for Efficient and Effective Learning 

Tianchi Xie1,*, Jiangning Zhu1,*, Guozu Ma2, Minzhi Lin1, 

Wei Chen3, Weikai Yang4, Shixia Liu1

1 Tsinghua University 

2 China Telecom Wanwei Information Technology Co., Ltd

3 Microsoft Research 

4 Hong Kong University of Science and Technology (Guangzhou)



SamplesSamples

Motivation

Training

Select samples for 

training efficiency

SamplesSelected 

Samples

Samples

Samples

Memory constraint

Samples

Samples

Select samples for 

training effectiveness

• Data budgets that limit sample sizes are pervasive.
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Related Work

• Existing sample selection methods primarily utilize local information.

Attribute-based methods:
• EL2N (Paul et al., 2021)

• AUM (Pleiss et al., 2020)

• Forgetting (Toneva et al., 2019)

Connection-based methods:
• 𝔻2 Pruning  (Maharana et al., 2024)

• Moderate corset (Xia et al., 2023)

• GraphCut (Iyer et al., 2021)

Focus on local information, 

but ignore global information

? ?
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Challenges & Solution

• How to decompose the global information metric to the level of 

individual nodes?

• A node-level structural entropy metric that quantifies the importance of nodes 

in preserving the global structure

• How to employ the node-level metric for sample selection?

• A structural-entropy-based sample selection method that integrates both global 

and local metrics
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Overview

Graph Construction Node-Level Structural Entropy Importance-Biased Blue Noise Sampling
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Structural Entropy
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Node-Level Structural Entropy

• Use the Shapley value to decompose structural entropy:

• Node-level structural entropy:

Intractable

Higher 𝑣𝑜𝑙 (edge 

between communities)

Nodes with high 𝑆𝑒 Nodes with low 𝑆𝑒
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Importance-Biased Blue Noise Sampling

• Importance score:

• Blue noise sampling:

Node-level 

structural entropy

(global metric)

Training 

difficulty

(local metric)

Rejection 

region

Enhance diversity by 

rejecting similar samples

𝑆 𝑢 = 𝑆𝑒 𝑢 ⋅ 𝑆𝑡 𝑢
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Experiment

• Three learning scenarios:

• Supervised learning: Image 

classification, text classification, 

object detection, and VQA

• Active learning: Image classification 

• Continual learning: Image 

classification

• Baselines: Random, AUM, EL2N, 

Forgetting, CCS, 𝔻2 pruning…
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𝔻2 pruning

Qualitative Analysis

AUM Ours
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Conclusion and Future Work

• A structural-entropy-based sample selection method

• Decompose graph-level structural entropy to the node level

• Combine global metric and local metric to select informative and 

representative samples

• Future Work

• Automate the hyperparameter selection

• Improve the support for multimodal data
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