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Spinning Quality Fluctuation Prediction Based on Feature

Subspace of Mul-Correlation Parameters

LI Zhe ,HU Sheng " ,ZHANG Shoujing, LI Wen

(School of Mechanical and Electrical Engineering, Xi'an Polytechnic University,Xi’an 710048 , China)

Abstract ;: Aiming at the problems of the analysis process fluctuation and the prediction of yarn quality caused by multiple

influencing factors and wide monitoring dimensions in the spinning production process, a method for predicting spinning

quality fluctuations based on feature subspaces of multiple correlation parameters was proposed. Firstly, the relationship

between the correlated parameters that affects yarn quality was analyzed, and the feature subspace that characterizes yarn

quality fluctuations was constructed. Then the feature subspace-oriented deep learning prediction model of yarn quality

was constructed to realize the intelligent prediction of yarn quality. Finally, through the analysis of examples, the results

show that the proposed method can effectively analyze the fluctuation law of multi-correlation parameters of yarn quality

and accurately predict yarn quality.

Keywords : spinning process ; quality fluctuation prediction; multi-correlation parameter; DBN ( Deep Believe Network ) ;

feature subspace ; RBM ( Restricted Boltzmann Machine )
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Figure 1  Prediction framework of spinning quality

fluctuation based on deep belief network
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Figure 2 Spinning quality prediction structure based on DBN network
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Table 1  Part of production quality data of worsted yarns
R EEY 3 Eer 30| Y B YK ESRSUN biEd Myb4E Y M, Y
ETR= i/ % W2/ % B/um  HWERE % B/ mm 1%/ % Y4 PR 25 (r-min~!') Cey/%
1 1.1 21.0 19.5 21.8 72.7 1.3 5.00 20.50 34 8 800 20.5
2 1.2 23.0 18.7 22.0 68.3 2.4 5.00 16. 80 33 8 800 20.3
3 1.3 22.0 19.5 21.8 72.7 1.3 5.00 20.50 34 8 800 20.3
4 1.5 23.0 21.4 23.0 67.5 1.8 5.00 19.80 30 8 800 17.8
5 1.1 21.0 18.8 22.1 66.3 1.7 4.86 16.80 32 8 800 19.5
6 1.0 20.0 18.8 22.1 66.3 1.7 4.86 21.28 32 8 600 20.3
7 1.5 19.0 19.5 21.8 72.7 1.3 4.86 16.80 28 8 800 15.7
8 1.2 25.0 18.5 21.8 67.6 1.8 4.86 21.28 32 8 600 19.5
9 1.2 18.5 19.5 21.8 72.7 1.3 5.00 20.50 34 8 500 21.3
10 1.3 21.0 19.5 21.8 72.7 1.3 5.00 20.50 34 8 800 20.5
71 1.1 21.0 19.7 21.4 73.0 2.1 5.03 20.70 32 8 800 20.6
72 1.4 22.0 17.7 22.8 61.4 1.4 4.60 21.50 34 8 800 20.3
73 0.8 21.0 18.8 22.1 66.3 1.7 4.86 21.28 32 8 600 21.2
74 1.5 19.0 19.5 21.8 72.7 1.3 4.89 16. 80 28 8 800 16.4
75 1.1 24.0 17.5 21.7 65.0 2.0 5.03 22.80 32 8 800 20.3
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Table 2 Algorithm parameter settings when training deep prediction model
A7 W2 2 5/ % PlERI BEBTAE MRS REEMaTl ¥R % B BARIRE/ %
DBN 1.000 100 34,2925 34
BP 200 Sigmoid 10 0.100 0.001
2/ 5 it
2 X5 b B rh 2 RIS HUR A S B A& B
& 2 ZfXE AT o 1) 80, DRUZH £t T R TR B A A I 2%
§ 18 S LT BRI S N T30k o SR o0 5 AR
) —%— SLPR
B e m b TN 2 RIS A T 24 A 2 B , AR RE %
17} FAE 5T B0 114 T2 TR 17 S 1 Ay S0 AR AL iy A 5 R
1671 - = o o i 368 2 A IR [ R 25 Imﬂqfﬁﬁfn:uxméﬁé,l At

HA%5S

A4 SXFEMmaih % REfk
Figure 4 Comparison of predicted and

actual yarn quality
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Table 3  Comparison of yarn quality prediction

results of different structure models

s TR E S BRI S YR 2
P95 Eyap/ % Eqs/ % Eyy/%
DBN 0.047 0.993 0.881
PCA-DBN 0.078 0.548 0.350
PCA-BP 1.558 1.041 0.804
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