Electronic Supplementary Material

Supervised projection with adaptive label assignment for enhanced visualization and chemical process monitoring

Zhi Li, Junfeng Chen, Kaige Xue, Xin Peng (()
Key Laboratory of Smart Manufacturing in Energy Chemical Process, East China University of Science and Technology, Shanghai 200237, China
E-mail: xinpeng@ecust.edu.cn
[image: image1.png]10.07 Seo o Class 1
ll ’.\\*\\ Class 2
7 51 |l| \*\\\ —-==- Envelope curve after HDBSCAN
. . " ~—~- Envelope curve
|| .
50
\
|
|
250
@\ i
> \
0.01
—2.5T
—5.0F
—7.57 . | . |
25.0 27.5 30.0 32.5

350 375
yl




Fig. S1  Illustration of HDBSCAN denoising effect: the envelope curve of class 1 after HDBSCAN denoising, avoiding coverage of Class2.
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Fig. S2  Visualization of different methods. (a) UMAP. (b) t-SNE. (c) DSNE. (d) SUMAP.
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Fig. S3  (a) Training and (b) test results of KFDA-KNN; (c) Training and (d) test results of FDA-t-SNE.
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Fig. S4  (a) Training and (b) test results of VWFDA; (c) Training and (d) test results of SUMAP-LA.
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Fig. S5  Visualization results of VWFDA and SUMAP-LA on multiple fault types case: (a) Training and (b) test results of VWFDA; (c) Training and (d) test results of SUMAP-LA.
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Fig. S6  Schematic diagram of the CCR process.
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Fig. S7  ICD and ICC metric results on the CCR process dataset.
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Fig. S8  
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 metric results on the CCR process dataset.
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Fig. S9  Normalized confusion matrices for CCR case: (a) SUMAP-LA and (b) VWFDA.

Table S1  Parameters for performance evaluation.
	Precision
	Recall
	F1 score
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Table S2  Comparison of training times across different visualization methods.
	
	UMAP
	t-SNE
	DSNE
	SUMAP

	Time(s)
	4.72
	8.02
	9.64
	5.41


Table S3  Comparison results on multiple fault types case.

	Model
	Precision
	Recall
	F1-score

	KFDA-KNN
	0.824
	0.800
	0.803

	FDA-t-SNE
	0.612
	0.514
	0.519

	VWFDA
	0.875
	0.955
	0.906

	CCA-SOM
	0.831
	0.782
	0.796

	SUMAP-LA
	0.962
	0.959
	0.960


Table S4  Comparison between KFDA-KNN, FDA-t-SNE, VWFDA, CCA-SOM and SUMAP-LA.
	Model
	Precision
	Recall
	F1-score

	KFDA-KNN
	0.748
	0.795
	0.752

	FDA-t-SNE
	0.480
	0.265
	0.215

	VWFDA
	0.942
	0.876
	0.906

	CCA-SOM
	0.658
	0.635
	0.640

	SUMAP-LA
	0.958
	0.949
	0.952


Table S5  Comparison between VWFDA and SUMAP-LA on CCR case.

	Model
	Precision
	Recall
	F1-score

	VWFDA
	0.878
	0.990
	0.926

	SUMAP-LA
	0.995
	0.994
	0.995


Table S6  Comparison of training times across different models.
	
	VWFDA
	SUMAP-LA

	Time(s)
	12.54
	8.02


Table S7  Brief description of the various components of SUMAP-LA.
	No.
	Name
	Description

	1
	Discriminative feature extraction
	Feature extraction method based on KPCA and FDA

	2
	SUMAP
	Improved UMAP method using category information

	3
	CBLA
	A confidence-based label assignment mechanism
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