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Prediction and control method of moisture content after

cutting based on machine learning
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Abstract; In order to improve the stability of the moisture content

after cutting in the production process of silk making, the matc-

hing degree of the indexes between the moisture content at the
outlet of loose moisture return, the moisture content at the outlet
of moistening leaf feeding and the moisture content after cutting
was guaranteed. The steady state data samples of “Yunyan (A)”
brand silk production process was selected and the influence vari-

ables of the model were analyzed by Recursive Feature

Elimination Method (RFE). Based on the temperature and hu-

midity prediction model of the workshop, Monte Carlo

simulation, Neural Network algorithm and XGBoost algorithm
were used to establish the moisture content control model after

cutting. The model was tested by comparing the predicted value
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with the actual value. Within the error range of +0.15% of the
process standard value, the accuracy of moisture content after
cutting increased from 62.57% to 86.49%. CPK compliance rate
increased from 91.44% to 97.30%. The prediction and control
method of the moisture content after cutting based on machine
learning can realize the coordination and accurate control of the
process parameters before and after cutting, and effectively
ensure the stability of the moisture content after cutting in the
process of silk making.

Keywords: recursive feature elimination method; monte carlo

simulation; neural network; XGBoost algorithm; temperature

and humidity prediction
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Table 1 Influence coefficient of the input variable
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Table 2 Variables of the feeding section model
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Table 3 Variables of the segment model

95 BB B B G ik T
Y’ VIEAER9 & i A
X', T B Tk i A2 it
X' stiNitgG! iy A S
X'; Y22 v X iy A
X'y Y122 Jv K% B iy AL HE
D, [ KBk D)t iy A
D, EPNi ¢ TIPS iy A
Ds R B A AR ) iy A

434 bagging Hl boosting W4 Fft , {if & 3 % A F WK O 2.
J5 B BT R AR AR 22, S b g ST BOR B TR AR Y T
R B /0> 000 A 2% 5 BT LA 2E B boosting 4 B 7 %, H
H GBDT % #: & boosting 75 ) 18 78 Z — . XGBoost
Bk R A GBDT Bk Al bk fr ek ik, AR T
FEAT I AR B T BT B 1 DA R A AR B ) A, O e O D Ak
Tiff ek ¥ GBDT By i #8404 0] R, FCvE 4 B & A 5 a4
G AP,

PR it . 36 T XGBoost 55 3 4 gt 50k B A Y L Jf: B 45 Tl
DR BT M 5 Kk R Y . XGBoost 5 7 28 UL i 3 4 2
HEATREAI SR AL T L A5 B A A A 20k 130 BR L 1Y
RN 7 /N5 SRR AN 4,95 53
JT 5 1 g /N 2R BB B (. gamma Dy 0,01, BEALR AL 1L
B subsample 2 0.8, 4 &L By 1k 8045 AR LG . BRI
T 2550 SR 300 0F A 94 Ay A A I e T K SR T (1R 2% 7E
0.2 % » 50 Ay T o 4 T00I0 R A

kL BE XGBoost 15 B T 44 5% W& 2, & 2w,
A B T3] 02 K A T 1 T S B it 2k S B
R A3y 92,37, ¥ )7 iR 22 MSE 2y 0.005, H 11 I 45
W2 HIAE 0.3% N T MER R GREAE 0.2 P R
86.49 % , WM AR A
3.2 IR SARIMAX #E %7

Py} 58 WO Ik Ty e LT 4ad 4~72 h et Al
1190 22, B Rk 10 & K RO AR P 22 R K3
BRI RE M) 22 )5 B oK m TR H” . 15U 22 Bt
2 ) 2 AL TR iy A i I U0 2 XU O B O Y S R A
RSB BT A Aol el 22 I 445 TR 6 ) 2 4 11 K 4 HEAT
T T, 7 06 V) 22 R X R AR R AT WO . B R SA-
RIMAX o #4855 J 80 B8 00 A7 00 01 g <7 98 3 700 SA-
RIMAX(1,1,1) X (0,1,1,14) B, i B 4 70 b AR R
0.467 5, MA J—0.703 4,SMA 3} —0.942 6 ; Ji i $  Fy
SARIMAX(0,1,1) X (1,1,1,14), & BB A b MA K
—0.196 6, AR 3} 0.334 5,SMA 3} —0.908 8,

TR L IR AR AL 43 5 A = (8) (D) R .

191



F % B B DEVELOPMENT &. APPLICATION B 2348 | 2021 £ 4 A | RSV

021
o i ¢
% 017 ° .. L) ¢ [ oo [ ] °
= ° o0 ° L] o o
m E 0.0 .. ®ee o . ”... .O. ® e .... .....o..
’W = ¢ ° [} o ¢ o o* ¢ ° ¢ e®e °
é—o.l— o o°% o .
5—0.2*
L]
0 10 20 0 40 60 70
FEA
Sample point
N (a) XGBoosti BT {E 5 B (H 25 (H
| : —a— THME
g 194 —— SPR{E
E192r
Ji; Z190f
£ ggt
Z186F
184 | | | | | | |
0 10 20 30 40 50 60 70
FEAS
Sample point
(b) XGBoostHAITFIIME 5 FLSLAH M2k 5]
B 2 XGBoost # A 1 2 R
Figure 2 Predicted effect of XGBoost model
1—0.467 5B B—®BhE T,
(lfB)(lfB“)I, :m(1+0.942 6B14)/,</ . *zzpjﬁ:%
S TV SR T 25 SR UL I 3, Ha B 3 AT AN i R A
O B4 4 B N 88.12. 87,49, MES 43 3 % 0.16.
1 — B ) 1 — B" ) = . - N
0.28 , T I 1 552 o 1) 45 PEE 6 0
(1+0.196 6B)(140.908 8B') . .
YR o ) 53 PILBME M AR R MRS EE K
K, ) 22 B 26 0 24 00 6 e 25 Bk 22 05 6 K
x, — Ik B S A B R B Y3 i 5 R 5 2R R B kR X
e Bl B AR 53 5 e e 1 o 0 OB 308 3 Uk S 0 Lo 23t A 250 I o e vk & SR B
ss.0f —a
52.5¢F +§Fﬂ:{ﬁ
X 5001
= 24750
B E 4s50r
= 4250
40.0
37'57 A I I I I I I I I
0 25 50 75 100 125 150 175 200
FEAS
Sample point
- (a) JRRERITY
36f o
o35 FRA K 2 o [ adh p o 5
) i \, A &% A ‘ v 4 v‘< "y oy ¢ r - I
€ 34f X 5 o, 4 I 4 2
2 I "Ueﬂ' SR 3 > S Gk Wl
NSRS R
S PR OBy SR
I [ f £ ] W 7 ¢ & & pewm
30L w w T ‘ ‘ ‘ —w— SRR
25 50 75 100 125 150 175 200
FEA
Sample point
(bh) REERETY
B3 BIREARMER
Figure 3 Predicted effect of temperature and humidity model
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Table 4 Moisture content error distribution of

“Yunyan(A)” brand
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