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Table S1

Training data for exhaustion dyeing.

Sodium  Sodum  Fixing  Dyeing TN
No. sulphate conc. carbonate conc. temperature  time time value
(g/L) (g/L) €O M) (min) (g/L)

1 32 16 50 60 60 0.6 9.65

2 60 15.2 70 40 90 0.72 11.48

3 60 16 60 60 40 0.4 8.38

4 72 16 50 60 80 0.76 15.42

5 24 8 50 60 50 0.08 1.70

6 60 16 50 60 40 0.4 8.71

7 40 12 60 60 40 0.2 3.78

8 32 16 50 20 60 0.6 9.85

9 32 10 70 60 70 0.2 3.22

10 40 12 70 60 40 0.2 3.55
11 32 16 60 60 60 0.6 8.69
12 32 16 70 40 60 0.6 8.02
13 60 15.2 50 60 90 0.72 13.88
14 80 20 60 10 50 0.8 14.31
15 20 5.2 70 60 30 0.12 1.63
16 24 8 60 40 50 0.08 1.62
17 80 20 60 40 50 0.8 15.97
18 72 16 60 60 80 0.76 14.11
19 80 20 50 20 50 0.8 16.24
20 60 15.2 50 40 90 0.72 13.80
21 60 16 70 40 40 0.4 7.79
22 32 16 50 40 60 0.6 9.52

23 92 18 70 60 60 0.84 13.72
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Table S2

Verifying data for exhaustion dyeing.

Sodium Sodium Fixing D¥9i”9 Fixing Dye conc.
No.  sulphateconc. carbonate témperature time  tjime K/S value
(g/L) conc. (g/L) €C)  (Min)  (min) (g/L)
1 60 15.2 70 20 90 0.72 11.31
2 60 16 70 20 40 0.4 7.93
3 20 5.2 60 60 30 0.04 0.71
4 24 8 70 40 50 0.08 1.38
5 32 10 60 20 70 0.2 3.84
6 60 15.2 60 60 90 0.72 12.83
7 60 16 50 20 40 0.4 8.30
8 32 10 50 60 70 0.2 4.07
9 32 16 60 30 60 0.6 8.50
10 32 16 70 60 60 0.6 7.63
11 24 8 60 10 50 0.08 1.63
12 40 12 50 40 40 0.2 3.97
13 72 16 50 40 80 0.76 14.46
14 80 20 50 60 50 0.8 16.35
15 20 5.2 50 40 30 0.04 0.67
16 40 12 60 0 40 0.2 3.81
17 40 12 60 20 40 0.2 4.03
18 20 5.2 70 40 30 0.04 0.69
19 92 18 60 20 60 0.84 16.6
20 92 18 50 40 60 0.84 16.77




Table S3

Training data for cold pad-batch dyeing.

\o. Sodium hydroxide ~ Stacking time Dye conc. K/S value
conc. (g/L) (h) (g/L)
1 21 9 6.04 7.71
) 16 10 7.96 9.15
3 20.5 9 4.88 585
4 6 12 7.76 13.81
. 11 9 6.36 8.98
6 5.5 8 1.52 3.14
7 21.5 8 1.6 2.49
8 18.5 6 7.48 8.20
9 115 11 4.8 5.41
10 12.5 8 6.8 10.30
11 75 12 5 6.63
1 9 8 5.2 8.12
13 15.5 12 2.8 4.31
14 23 6 2.8 3.55
15 29 11 2.92 3.57
16 13.5 8 0.48 1.51
17 14 9 5.6 7.19
18 15 12 6.4 5.99
19 8 8 7.56 12.57
20 16 9 2.52 3.82
21 17.5 10 1.88 2.96
2 29 6 3.92 4.87
23 12 7 4.92 6.78

24 23.5 6 3.68 5.03
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Table S4

Verifying data for cold pad-batch dyeing.

No. Sodium hydroxide Stacking time Dye conc. KIS value
conc. (g/L) (h) (g/L)
1 9 10 3.44 5.11
2 21 10 6.48 6.78
3 19.5 9 1.32 1.91
4 16.5 8 0.64 1.40
5 115 9 0.56 1.68
6 16.5 11 2.64 3.20
7 155 9 6.08 8.08
8 18 11 4.52 5.55
9 6 12 3.64 6.44
10 8.5 10 3.6 5.25
11 8.5 7 6.52 10.21
12 12,5 6 4 5.83
13 20.5 12 7.64 7.54
14 11 9 1.2 2,51
15 10.5 7 6.92 9.85
16 8 10 2.28 3.69
17 24 7 5.96 6.47
18 17 7 7.12 8.43
19 6 10 6 9.87
20 17 7 3.28 4.48




Table S5

Training data for pad-dry-pad-steam dyeing.

No. chlc?roij:auczrc])nc. Sodium carbonate St_eaming I_Drying Dyeconc.  K/S
/L) conc. (g/L) time (s) time (s) (o/L) value

1 133 25 90 135 17 12.49

2 144 41 175 125 19.1 13.77

3 155 46 175 145 14.7 12.16

4 127 18 90 120 13 9.35

5 140 37 60 105 135 10.48

6 146 12 180 70 194 11.90

7 143 44 95 120 5.4 5.44

8 145 34 65 90 8.2 6.37

9 143 20 115 115 17.5 13.06

10 128 27 75 140 1.2 1.12
11 178 43 150 150 8 6.76
12 131 25 40 70 10 581
13 166 46 65 150 6 4.96
14 182 49 125 80 11.9 10.28
15 184 23 110 140 1.4 1.22
16 141 16 85 100 18.9 10.81
17 139 16 145 115 16.6 12.83
18 131 22 100 140 20 13.04
19 172 15 180 70 6.9 5.67
20 196 14 165 90 4.5 4.03
21 167 12 180 75 9.1 8.52
22 195 22 120 125 15.9 13.96
23 190 45 60 140 10.2 8.81
24 153 32 130 145 19.9 13.57
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Table S6

Veritying data for pad-dry-pad-steam dyeing.

No. Chljﬁg;u:;nc. Sodium carbonate St_eaming I_Drying Dye conc. K/S
@) conc. (g/L) time (s)  time (S) (a/L) value

1 173 26 110 70 7.5 6.43

2 174 24 55 100 12.3 9.26

3 171 17 170 135 11 9.66

191 13 85 160 11.2 8.75

5 180 39 155 100 4.9 4.85

6 187 46 45 155 7 5.37

7 194 33 150 95 6.6 6.09

8 198 45 140 80 16.9 13.34

9 134 49 165 145 2.7 2.98

10 156 28 95 90 5.9 4.78
11 134 30 170 110 16 11.45
12 193 31 175 115 1.7 6.93
13 189 44 50 155 9.8 7.77
14 125 29 135 80 6.4 5.26
15 138 10 140 75 0.4 0.88
16 163 31 105 95 15.2 11.74
17 162 42 160 125 10.9 9.52
18 132 21 140 115 5.5 4.96
19 187 19 130 160 19.8 14.31

20 170 44 165 135 7.3 7.21




Table S7

Absolute errors of three predicted results for exhaustion dyeing.

PSO-LSSVM LSSVM BPNN
Actual

No. data Predicted Relative Predicted Relative Predicted Relative

results errors  results errors  results errors
1 1131 1191 060 531 1213 082 7.25 1226  0.95 8.40
2 7.93 8.01 0.08 1.01 8.36 043 542 759 -0.34 4.29
3 0.71 0.81 0.10 14.08 0.96 025 35.21 0.86 0.15 2113
4 1.38 1.36 -0.02  1.45 1.19 -0.19 13.77 1.21 -0.17  12.32
) 3.84 3.78 -0.06  1.56 3.95 0.11 286 3.67 -0.17 4.43
6 1283 1269 -0.14 1.09 1255 -0.28 2.18 1286  0.03 0.23
7 8.30 8.46 0.16 1.93 8.56 026  3.13 9.24 094 1133
8 4.07 4.19 0.12 2.95 4.51 044 1081 4.29 0.22 5.41
9 8.50 9.14 0.64 753 8.91 041 482 8.90 040 471
10  7.63 7.93 030 3.93 8.04 041 537 792 029 380
11 1.63 1.55 -0.08 4.91 1.88 025 1534 154 -009 5.52
12 3.97 4.01 0.04 1.01 3.90 -0.07 1.76 4.61 0.64 16.12
13 1446 1509 0.63 4.36 1536 090 6.22 1480 034 235
14 1635 1576 -0.59 361 15.74 -0.61 3.73 15.79 -056 3.43
15  0.67 0.68 0.01 1.49 0.35 -0.32  47.76 1.10 043 64.18
16 381 3.92 011 289 4.39 0.58 15.22 4.01 0.20 5.25
17 4.03 3.92 -0.11 2.73 4.01 -0.02  0.50 397 -0.06 149
18  0.69 0.81 0.12 17.39 0.74 0.05 7.25 036 -0.33 47.83
19 1660 16.25 -0.35 211 1592 -0.68 4.10 16.07 -0.53 3.19
20 16.77 16.85 0.08 0.48 16.97 0.20 1.19 16.65 -0.12 0.72




Table S8

Absolute errors of three predicted results for cold pad-batch dyeing.

PSO-LSSVM LSSVM BPNN
Actual
No.r  jata Predicted Relative Predicted Relative Predicted Relative

results errors  results errors  results errors
1 5.11 5.47 0.36 7.05 5.49 0.38 7.44 5.49 0.38 7.44
2 6.78 6.87 0.09 1.33 6.93 0.15 2.21 6.99 021 3.10
3 1.91 2.13 0.22 1152 2.06 0.15 7.85 2.01 0.10 524
4 1.40 1.62 0.22 15.71 1.50 0.10 7.14 1.71 031 2214
5 1.68 1.71 0.03 1.79 166 -0.02 1.19 1.95 0.27 16.07
6 3.20 3.47 0.27 8.44 3.59 0.39 1219 3.31 011 344
7 8.08 7.73 -0.35 4.33 769 -0.39 483 762 -0.46 5.69
8 5.55 5.36 -0.19 342 535 -0.20 3.60 510 -045 811
9 6.44 5.98 -0.46 7.14 6.04 -040 6.21 6.25 -019 295
10 5.25 5.77 052 9.90 577 052 990 580 055 10.48
11 1021 10.04 -0.17 1.67 10.08 -0.13 1.27 991 -030 294
12 5.83 6.18 0.35 6.00 6.22 0.39 6.69 6.08 025 4.29
13 7.54 7.48 -0.06 0.80 7.70 0.16 2.12 8.02 048 6.37
14 251 2.43 -0.08 3.19 250 -0.01 0.40 2.67 0.16  6.37
15 9.85 10.03 0.18 1.83 10.14  0.29 2.94 9.92 0.07 071
16 3.69 4.01 0.32 8.67 4.14 045 1220 4.26 0.57 15.45
17 6.47 6.38 -0.09 1.39 6.52 0.05 0.77 6.63 0.16 247
18 8.43 8.64 0.21 2.49 8.96 0.53 6.29 8.78 035 4.15
19 9.87 9.49 -0.38 3.85 933 -054 547 9.64 -023 233
20 4.48 4.55 0.07 1.56 4.61 0.13 2.90 4.52 0.04 0.89







Table S9

Absolute errors of three predicted results for pad-dry-pad-steam dyeing.

PSO-LSSVM LSSVM BPNN
Actual

No. data Predicted Relative Predicted Relative Predicted Relative
results errors  results errors  results errors
1 6.43 6.19 -024 3.73 6.12 -0.31 4.82 6.33 -0.10 1.56
2 9.26 943 017 184 9.59 033 356 9.61 035 3.78
3 9.66 9.37 -0.29 3.00 949  -0.17 176 933 -0.33 342
4 8.75 8.89 0.14 1.60 9.14 039 446 8.07 -0.68  7.77
3) 4.85 4.89 0.04 0.82 4.66 -0.19 3.92 4.86 001 021
6 5.37 5.58 021 391 5.72 0.35 6.52 4.93 -0.44  8.19
7 6.09 6.22 0.13 213 5.97 -0.12  1.97 6.26 0.17  2.79
8 13.34 1328 -0.06 0.45 1288 -0.46  3.45 13.27 -0.07 0.52
9 2.98 3.17 019 6.38 3.29 0.31 10.40 291 -0.07 235
10 4.78 5.09 031 6.49 5.01 023 481 4.88 0.10 2.09
11 1145 1199 054 472 12.06 061 5.33 11.79 034 297
12 6.93 7.20 0.27  3.90 7.05 0.12 1.73 7.35 042 6.06
13 7.77 7.70 -0.07 0.90 7.84 0.07 0.90 6.82 -0.95 12.23
14 5.26 525 -0.01 0.19 5.44 0.18 342 5.23 -0.03  0.57
15 0.88 0.73 -0.15 17.05 1.20 0.32 36.36 1.00 0.12 13.64
16 1174 1187 013 111 12.06 0.32 2.73 1161 -0.13 111
17 9.52 9.60 0.08 0.84 9.80 0.28 2.94 941 -0.11  1.16
18 4.96 491 -0.05 1.01 4.93 -0.03  0.60 4.70 -0.26  5.24
19 1431 1440 0.09 0.63 1417 -0.14 0.98 1339 -092 6.43
20 7.21 6.84 -037 513 6.87 -0.34 472 6.78 -0.43  5.96




