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Intelligent Control and Optimization Experiment of Machine-harvested
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Abstract; The machine-harvested cotton was processed through multistage seed cotton cleaning and lint
cleaning, and cotton fiber was damaged inevitably. With the balance of appearance quality and inherent
quality, the research method and testing program for process optimization control of machine-harvested
cotton processing technology were proposed. According to the latest cotton quality inspection standard,
nine parameters optimization targets such as trash area, trash count, reflectance, yellowness, upper half
mean length, length uniformity, short fiber index, micronaire and strength were determined, and global
optimization goal for the maximum transaction price of lint processing products was established. Seven
rotational speed variables of cleaning machines, including inclined seed cotton cleaners I and II, recovery
seed cotton cleaner, upper cotton gin, stripper and stick cleaner, saw lint cleaners I and II were selected
as optimized control variables, which had significant effect on cotton cleaning. Architecture model based
on monitoring layer, control layer and equipment layer was adopted, and upgrading key equipment
automation was completed. The data model between control targets and control variables was built by
using central composite design of response surface methodology. Taking global optimization control goal as
fitness evaluation function, genetic algorithm was proposed to calculate the multivariate data model
solution. Seven rotational speeds were 495 r/min, 484 r/min, 727 r/min, 472 r/min, 1 131 r/min,
822 r/min, 763 r/min, respectively. The test results showed that the change rate of trash area for

processed lint products was reduced by 7 percentage points, the change rate of upper half mean length
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was increased by 2 percentage points, and product quality was more stable. The suggested method
guaranteed fiber quality effectively with reduction of impurity content.
Key words: machine-harvested cotton; processing; intelligent control; parameter optimization; response

surface methodology; genetic algorithm
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Fig.1 Flow chart of machine-harvested cotton processing
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Tab.1 Test equipment
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Fig.2  Structure diagram of control system
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Tab.2 Experimental arrangement and results
EwES R ORR [y T B KB RSP Dok MR
B s s, TROWEEC ;4;} K MM MK B

s ) ) AR R e ek fpR K B

Ho o Moo Moo Heo WM Hooo g e 1% % ¥5/% v/ % vl vy /% e/ %

1 40 40 40 40 40  56.27 40 -92.64 -85.67 18.62 15.90 -10.54 -4.95 21.44 -3.98 -5.71
2 40 40 40 40 40 40 40 -89.78 -83.58 16.96 15.96 -7.98 -3.67 20.02 -3.30 -3.61
3 40 40 40 40 40 23.73 40 -78.87 -77.16 12.05 10. 33 -6.52 -3.71 19.93 -2.72 -3.04
4 50 30 50 30 50 30 30 -73.79 -67.85 10.39 9.94 -6.07 -4.53 22.28 -2.45 -5.05
5 50 30 50 50 50 50 30 -85.04 -72.69 15.68 13.50 -9.17 -5.86 23.06 -3.89 -5.91
6 40 40 40 40 40 40 40 -90.21 -83.86 17.35 15.34 -7.80 -3.72 20.27 -3.26 -3.59
7 40 40 40 40 40 40 40 -90.32 -84.42 17.04 15.72 -8.13 -3.75 20.42 -3.19 -3.59
8 30 50 30 30 50 30 30 -72.46 -66.98 9.93 7.25 -4.17 -4.13 20.91 -2.08 -3.31
9 50 30 30 30 50 30 50 -89.32 -78.59 16.82 13. 86 -5.05 -3.64 19.77 -3.61 -3.67
10 50 30 50 50 50 30 50 -84.83 -73.77 13.44 10. 16 -9.14 -5.96 25.14 -3.46 -5.16
11 30 30 50 30 30 50 30 -80.23 -82.74 12.92 12.58 -6.37 -3.14 16.39 -3.54 -4.86
12 40 56.27 40 40 40 40 40 -90.02 -79.87 17.62 14. 54 -8.24 -3.98 20.37 -3.29 -3.83
13 50 30 30 30 30 50 50 -91.30 -74.66 17.49 14. 41 -8.74 -4.05 21.95 -3.82 -6.13
14 50 50 30 50 30 30 30 -67.76 -72.72 7.72 5.91 -6.35 -3.85 16.06 -2.12  -2.28
15 30 30 30 50 30 50 30 -76.92 -69.72 10.47 7.22 -6.32 -3.87 22.18 -3.30 -5.26
16 40 40 40 56.27 40 40 40 -89.55 -82.41 17.97 15.47 -9.06 -3.93 20.35 -3.26 -4.37
17 50 30 50 50 30 30 30 -75.06 -65.51 11.47 11.09 -6.98 -3.94 22.35 -2.74 -3.22
18  56.27 40 40 40 40 40 40 -90.20 -77.02 17.70 15.73 -8.15 -4.58 22.37 -3.31 -3.72
19 30 30 30 50 30 30 50 -82.89 -72.38 12.49 10. 38 -5.83 -4.30 21.56 -3.35 -5.45
20 30 50 30 30 30 50 50 -88.46 -75.78 16.03 13.67 -7.76 -4.73 22.70 -3.96 -6.32
21 30 50 50 50 30 30 50 -84.65 -72.69 16.27 11.59 -8.12 -5.08 24.12 -3.72 -6.02
22 50 50 50 50 50 50 50 -94.74 -81.82 19.11 16.36  -13.27 -6.18 25.48 -4.37 -17.34
23 40 40 40 40 23.73 40 40 -89.16 -79.88 17.04 14. 03 -7.18 -3.67 20.89 -3.20 -3.51
24 40 40 40 40 40 40 23.73 -78.84 -76.58 13.27 12. 59 -6.17 -3.63 18.68 -2.87 -3.44
25 30 30 50 30 30 30 50 -85.34 -70.89 15.28 10.79 -6.51 -3.97 21.62 -3.01 -4.58
26 40 40 40 23.73 40 40 40 -86.09 -80.40 15.63 13.91 -6.52 -3.04 18.58 -3.23 -3.96
27 50 50 30 30 50 50 50 -90.75 -76.76 17.60 14.73 -10.52 -5.97 24.76 -3.98 -6.71
28 50 50 30 30 30 30 50 -83.85 -71.91 13.63 11.38 -6.67 -4.40 22.56 -3.61 -4.72
29 50 30 30 50 50 30 30 -73.73 -64.63 9.82 9.87 -6.81 -4.22 21.72 -2.35 -3.58
30 30 30 50 50 30 50 50 -91.37 -76.27 17.71 13.55 -10.26 -5.16 23.31 -3.97 -7.16
31 50 50 50 50 50 30 30 -82.88 -59.28 14.66 9.50 -7.48 -5.81 23.82 -2.86 -3.21
32 40 23.73 40 40 40 40 40 -86.98 -79.27 14.87 14.28 -7.56 -3.05 18.68 -3.17 -3.97
33 40 40 40 40 40 40 56.27 -92.98 -86.76 18.32 16. 83 -9.59 -4.38 20.70 -3.93 -5.87
34 40 40 56.27 40 40 40 40 -90.63 -80.73 16.94 15.16 -9.78 -4.54 21.57 -3.28 -3.95
35 40 40 40 40 40 40 40 -90.45 -84.72 16.46 15.26 -8.21 -3.84 19.79 -3.01 -3.47
36 30 30 30 30 50 50 30 -80.23 -68.37 13.72 9.75 -5.79 -3.94 21.31 -2.88 -4.75
37 50 50 30 50 30 50 50 -91.94 -77.28 17.38 14.63 -10.77 -5.16 24.76 -4.16 -6.75
38 30 30 30 50 50 50 50 -90.65 -78.36 16.93 13.58 -9.67 -5.61 23.87 -4.03 -6.04
39 40 40 23.73 40 40 40 40 -86.96 -80.54 15.85 13.27 -6.59 -3.73 20.17 -3.20 -3.87
40 40 40 40 40 56.27 40 40 -91.05 -80.84 17.50 15.38 -8.09 -4.91 22.27 -3.29 -3.65
41 23.73 40 40 40 40 40 40 -84.82 -80.40 15.16 13.76 -6.34 -3.62 19.72 -3.25 -3.46
42 30 50 50 30 50 30 50 -79.08 -71.52 13.05 9.83 -7.16 -4.66 23.77 -3.77 -4.45
43 50 50 50 30 30 50 50 -91.10 -77.58 17.94 15.56  -11.94 -5.61 24.42 -3.99 -6.39
44 30 50 30 50 50 50 30 -87.65 -73.34 15.96 12. 88 -8.25 -5.06 23.78 -3.22 -4.89
45 30 30 50 50 50 30 30 -72.36 -67.74 9.41 9.04 -6.39 -4.56 22.02 -2.31 -3.67
46 40 40 40 40 40 40 40 -90.82 -83.72 17.76 15.38 -7.97 -3.87 20.21 -3.27 -3.63
47 30 50 50 30 50 50 30 -87.63 -71.25 15.46 12. 81 -8.76 -4.92 22.86 -3.52 -5.05
48 50 50 30 30 30 50 30 -81.26 -71.68 11.83 10. 35 -6.01 -4.23 22.46 -3.16 -4.35
49 40 40 40 40 40 40 40 -90.85 -84.02 17.63 15.73 -7.99 -3.98 19.97 -3.15 -3.66
50 30 50 50 30 30 30 30 -73.63 -64.85 9.57 6.77 -5.98 -4.06 21.60 -2.23  -3.11
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Tab.3 Variance analysis of testing parameters

Hx KIR TR AdE 35 F r

FJH 2169.16 29  74.80 330.36  <0.000 1
2E 453 20 0.23
f_ﬁmﬁ] gl 372 15 0.25 1.53 0.3352
L w2z 0.8 5 0.16
M 2173.68 49
U9 1997.27 28  71.33  170.97 <0.000 1
- w2 8.76 21 0.42
fﬁi%ﬂﬂ& gl 7.81 16 0.49 256  0.1518
PRI ®E0.95 5019
M 2006.03 49
[EJH  409.01 23 17.78  50.36  <0.000 1
o 2 9.18 26 0.35
iiﬁy Sl 8.03 21 0.38 .66 0.3013
! wE LIS 5 0.23
B 418.19 49
[T 38112 29 13.14  102.17  <0.000 1
- y}ag 2.57 20 0.13
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