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Multi-view Classification Driven by Fuzzy Labels for Label Relaxation

Qiu Chengyu,Chen Xiu,Cheng Yuting, Xie Yuhang,Ou Zhequan,Zhang Yuanpeng
( Department of Medical Informatics, Nantong University , Nantong 226007 , China )

Abstract; With the continuous advancement of data acquisition technologies , multi-view data has been widely applied in
fields such as medical imaging, action recognition, and multimodal analysis. However, semantic discrepancies across
different views and subjectivity in the label annotation process often lead to label noise and reduced classification
robustness. To address these issues, this paper proposed a multi-view classification algorithm that integrates fuzzy-label-
driven label relaxation with consistency regularization. Specifically,fuzzy clustering was employed to construct soft label
representations for each sample, aiming to capture the uncertainty and semantic ambiguity in the labels. During the
learning of soft labels, the method introduced view-specific weights and joint constraints with ground—truth labels to guide
the model in establishing a flexible supervision mechanism between hard and fuzzy labels, thereby achieving a smooth
transition at the label level. Finally,through iterative optimization of both soft labels and view features, the model learned
a discriminative feature projection matrix. Experimental results on four real-world multi-view datasets demonstrated that
the proposed method outperforms conventional multi-view and traditional classification approaches in terms of robustness
to label noise and effectiveness in multi-view information integration.
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Table 1 Results of the comparison experiment

A UCI-digit Outdoor-scene MSRC_vl1 ORL
IPMVSC 98.81+0.12 84.36+0.37 94.1621.06 99.1320.17
MvCCDA 83.58+1.21 61.07+1.52 72.95+3.69 80.48+1.79
AWDR 98.18+0.71 82.16+1.31 88.34+4.05 99.38+0.63
NMF+SVM 96.35+0.93 84.13+1.74 92.38+2.78 95.15+1.94
MLCK 94.25+0.77 75.87+1.81 93.10+4.45 96.25+1.37
DACK 94.13+0.98 71.42%1.65 90.96+3.50 94.88+2.53
LACK 94.93+1.38 77.05+1.42 91.19+2.14 95.75+1.50
AR B T 98.05+0.35 86.03+1.59 97.07+1.46 99.47+0.84
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5 WEFIZEAN 9 R 86.03%+1.59 97.07%+1.46 .99.47%+0.84 , At T Hofth Fir A %of 7 k.

7E UCI-digit 0 4E |, AT LM 0T IPMVSC (98.05% vs 98.81%) , {HAEFF45 i J2 , % B d Sk
ARGYATAFXS AT P 25 53800 B AR S T . AR X R R BRAR I BR 45 4 v A5 58 07k B RB IS B
PERE. SR, FATHEARIHIEE] 98.05%+0.35, HEA WS H /N, R RAFA9FE M. Outdoor-scene U4
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Table 2 Results of statistical tests

UCI-digit Outdoor-scene MSRC_v1 ORL
t{H pfa ¢t fH pfH t1E pfH Ll pfH

IPMVSC -5.398 6 0.000 4 3.202 3 0.010 8 6.042 2 0.000 2 1.288 6 0.229 7
MvCCDA 34910 4 <0.05 62.646 7 <0.05 19.056 4 <0.05 28.664 3 <0.05
AWDR -0.544 0 0.599 7 5.004 1 0.000 7 5.614 0 0.000 3 0.297 9 0.002 0
NMF+SVM 5.3959 0.000 4 2.609 7 0.028 3 49759 0.000 8 6.051 2 0.000 2
MLCK 19.008 4 <0.05 17.574 7 <0.05 2.376 5 0.041 5 54255 0.000 4
DACK 12.773 4 <0.05 16.437 7 <0.05 5.136 5 0.000 6 7.084 0 0.000 9
LACK 6.080 4 0.000 1 12.319 5 <0.05 6.573 6 0.000 1 7.084 0 0.000 1

3.4 HEAEIE
FERTSCHREARPE BRI IESE R b AT — DI TIH A SC . AR S garh , oA TR ORI SR I FbR 2 b
AR MASERL AL B BRTTE 4 DB AR L rEAG FLMERE , LUSR IR X 1 5 70 X B AR RIUR i sg . 25 SRR
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Table 3 Results of ablation experiments and statistical tests

PGS ACC ¢ {8 p 18
UCI-digit 97.34x0.66 3.156 3 0.011 6
Outdoor-scene 84.34+0.60 3.726 9 0.004 7
MSRC_v1 92.20+4.47 2.739 0 0.022 9
ORL 97.34x2.00 4.298 1 0.002 0

3.5 SEERMES KD
PP OCHEE N R (B A vy ) B &I, FATHE UCI-digit, Outdoor-scene \MSRC_v1 1 ORL
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Fig. 2 Parameter sensitivity analysis
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Fig. 3 Convergence analysis
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