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SEEG R A A K-meanst R 7 VEA L K+U B 2HE
o LBRTOARIC ORI AR AN LS AL, T
TFa) 1 OB 445 SR ) A R R AR iE A HEAT E 3
Rk,
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%I sNsce 75.15 70.33 62.02 26.96 [7,8,8] [36,37,38]
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ik
i X I 86.76 62.79 90.19 87.33 89.01 39.01
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Explicit Discrimination-Driven Automatic Unknown Class Clustering for

Open-World Semi-Supervised Learning

SONG Jialun® DU Lan® CHEN Jian®

Q)(Nationa,l Key Laboratory of Radar Signal Processing, Xidian University, Xi’an 710071, China)

Abstract: Traditional target recognition follows closed-set assumption, restricting test targets to those present
in training data, yet real-world scenarios involve unlabeled unknown classes requiring simultaneous recognition
of known categories and discovery/clustering of novel ones. Thus, this paper introduces a transductive open-
world semi-supervised learning method based on explicit discrimination-driven automatic unknown class
clustering, leveraging limited labeled known-class data and extensive unlabeled testing samples (knowns and
unknowns). The approach combines: Dynamic Known-Unknown Class Discrimination (DKUCD), which models
labeled known class boundaries using extreme value theory and refines them dynamically with high-confident
knowns samples to enhance discrimination, and Neighbor Intersection-over-Union Clustering (NIOUC), which
clusters high-confidence unknowns samples by merging neighbors based on intersection-over-union ratios.
DKUCD and NIOUC are optimized iteratively. Experiments on optical CIFAR-10 and measured radar data
demonstrate the method's effectiveness in accurately recognizing known classes while clustering unknown
classes.

Key words: Target recognition; Open-world semi-supervised learning; Unknown class discrimination; Automatic

clustering; Extreme value theory.


https://doi.org/10.1109/ICCV51701.2025.00045
https://doi.org/10.1117/12.321859
https://doi.org/10.1117/12.321859
https://doi.org/10.1109/TPAMI.2026.3658649
https://doi.org/10.1109/ICCV.2017.47
https://doi.org/10.11999/JEIT240138
https://doi.org/10.11999/JEIT240138
https://doi.org/10.11999/JEIT241034
https://doi.org/10.11999/JEIT241034
https://doi.org/10.11999/JEIT241034
https://doi.org/10.1109/TMM.2025.3623492
https://doi.org/10.1109/TIP.2025.3583194

	1 引言
	2 方法介绍
	2.1 方法整体框架与训练总损失
	2.2 基于已知类极值分布动态扩展的显式无标记已知类-未知类鉴别模块
	2.3 基于近邻交并比关系合并的未知类自动聚类模块

	3 实验与分析
	3.1 实验数据与设置
	3.1.1 实验数据
	3.1.2 实验设置

	3.2 评价指标
	3.3 实验与分析
	3.3.1 对比实验
	3.3.2 模型分析


	4 结论
	参考文献

