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Abstract

Considering the low forecasting accuracy problem caused by the complexity of the carbon emis-
sion sources from the motor and the diversity of its impacts during the lead-zinc mine mining
process, a carbon emission forecasting method for lead-zinc mine mining process is proposed
based on improved Gaussian process regression model combined with the grey theory. Firstly, the
sources of carbon emission and their impacts are analyzed and the grey theory is used to cluster
and merge the similar impacts. Then, the grey relational analysis is applied to obtain the main
impacts. Finally, In order to solve the problem of hyperparameter optimization, the
non-dominated sorting genetic algorithm (NGSA II) with elite strategy (NGSA II) is introduced into
the Gauss process regression (GPR). Meanwhile the NGSAII-GPR Model is proposed. The result
shows that NGSA II can better optimize the hyperparameter when compared with other methods.
In addition NGSAII-GPR Model can be used to forecast the short-term carbon emission of lead-zinc
mine mining process with high accuracy and minimum error compared with other forecasting
models.
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Figure 1. Simplified mining flow chart
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Table 1. The incidence matrix table of the influencing factors
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Table 2. Correlation analysis results
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Figure 2. NSGAII process schematic
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Figure 3. Process schematic of the NSGAI-GPR prediction model
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Table 3. Raw data of mining process

3. R IRERGHE

'S P TrHE R E TAERHK/h FEHL = /kwh TR/t
1 99,633.5 40.85 385 4,069,839.33 3,646,169.05
2 56,320.9 48.34 319 2,867,615.21 2,569,096.47
3 125,086.8 35.69 374 446447437 3,999,722.59
4 113,524.3 38.07 377 4,321,646.98 3,871,763.53
5 126,505.6 3531 385 4,466,817.10 4,001,821.44
6 114,023.5 37.92 317 4,323,692.86 3,873,596.43
7 126,043.6 3543 366 4,466,052.38 4,001,136.33
8 123,651.4 36.07 383 4,459,662.26 3,995,411.42
9 112,839.1 38.28 381 4,319,433.74 3,869,780.69
10 125,985.9 35.44 325 4,465,132.95 4,000,312.61
11 112,702.7 38.33 366 4,319,284.50 3,869,646.99
12 125,456.2 35.60 298 4,465,742.41 4,000,858.63
13 125,042.9 35.70 388 4,464,467.03 3,999,716.01
14 55,104.1 49.63 330 2,734,810.27 2,450,116.52
15 126,521.3 3531 374 4,467,126.15 4,002,098.31
16 109,953.2 39.03 365 4,291,272.30 3,844,550.85
17 99,163.9 40.99 376 4,065,091.65 3,641,915.61
18 106,253.8 39.29 330 4,174,293 .40 3,739,749.46
19 117,808.8 37.21 373 4383,375.43 3,927,066.05
20 178,067.2 29.99 370 5,339,357.42 4,783,530.31
21 180,651.2 30.16 369 5,448,540.14 4,881,347.11
22 199,909.6 30.65 306 6,127,207.67 5,489,365.35
23 200,068.0 30.97 376 6,196,151.12 5,551,131.78
24 216,460.0 30.11 270 6,517,666.52 5,839,177.44
25 240,493.6 28.83 383 6,932,691.58 6,210,998.38
26 189,359.2 30.35 332 5,747,263.78 5,148,973.62
27 247,752.0 28.00 374 6,936,656.74 6,214,550.78
28 119,358.9 38.21 350 4,320,015.09 3,870,301.52
29 124,065.1 35.96 382 4,461,076.81 3,996,678.71
30 113,075.2 38.21 303 4,320,046.84 3,870,329.96
31 124,959.4 35.71 374 4,462,480.31 3,997,936.11
32 45,8543 32.22 205 1,477,280.22 1,323,495.35
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Figure 4. Experimental results of different super parameter optimization methods

4. TEIBSHMUIHEHF ER LR

Table 4. Experimental results of different super parameter optimization methods

FASRBSHMUE T ERSZHER

T 4 = 27 28 29 30 31 32
— YRz
SEBRAE/t 6,214,550.78 3,870,301.52  3,996,678.71 3,870,329.96 3,997,936.11 1,323,495.35
EEN 3,974,666.99 3,696,996.74 3,818,352.32 3,123215.19 3,911,666.25 1,347,706.53
JLHORE SRR 2,239,883.78 173,304.78 17832639  747,114.77  86,269.86 24211.18 0.114
TR 2 0.36 0.045 0.045 0.19 0.022 0.018
TRIAE 1 6,372,013.84 3,991,484.66 3,996,111.14 3,816,832.021 3,997,828.50 2,041,123.88
AR iES SRS = 157,463.07 121,183.14 567.57 53,497.95 107.61 717,628.54  0.102
ERORT S 0.025 0.031 0.00014 0.014 0.0000027 0.54
THME /e 6,240,055.47 4,058,554.98 3,996,991.43 3,878,358.85 3,997,962.30 1,848,694.93
AR RS Y50} 15 22 25,504.69 188,253.46 312.72 8028.89 26.19 525,199.59  0.075
FiERORT S = 0.0041 0.049 0.000078 0.0021 0.0000066 0.40
e sen UM/ 6,251,313.89 4,064,342.57 3,997,010.77 3,879,803.68 3,997.979.93 1,464,708.45
e
#%ngf Bt 36,763.12 194,041.052  332.056 9473.72 43.82 141,213.10  0.063

(NSGAII) AT IR 2 0.0059 0.050 0.0000083 0.0024 0.000011 0.11
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Figure 5. Experimental results of different prediction methods

5. REHNS A SRR

Irir BRI A R A, A NSGAII-GPR A5 R 3EAT il KR SRR L Al iR Ry 1 A B R ) 2
WRIEEN 6.3%, BT HAbE RPN AE 5 IR RS, LR, RZEE DN AR T
il R, AR R A, R RE AT

DOI: 10.12677/csa.2018.811195 1770 HEHUR 2 5 R


https://doi.org/10.12677/csa.2018.811195

Tk %

Table 5. Experimental results of different prediction methods

% 5. TETMFEHLRRLEER

TR 4 5 27 28 29 30 31 32

Bk
SEhR{E/A 6,214,550.78 3,870,301.52  3,996,678.71 3,870,329.96 3,997,936.11 1,323,495.35

T (/e 6,251,313.89 4,064,342.571 3,997,010.766 3,879,803.683 3,997,979.927 1,464,708.447

NSGAII-GPR  #ixfiRZ  36,763.11547 194,041.0527 332.0560011 9473.71931  43.81964796 141,213.1009 0.063

MXRZE  0.005915651  0.050135901  0.00000831  0.002447781 0.000011 0.106697089

M 4,423,160.01 4,729,416.46 4,748.834.65 4,797,843.14 4,817,569.12  5,163,109.27

GM(1, 1) 2K iR 22 1,791,406.34  859,114.95 752,155.94 927,513.18 819,633.01  3,839,613.92 0.604

TR 2 0.26 0.20 0.17 0.22 0.18 2.60

THINAAE 6,482,462.66 3,874,287.05 4,029,607.41 3,790,629.42 4,036,552.51 4,232,326.82

SVM 20} iR 7 267,911.89 3985.53 32,928.70 79,700.55 38,616.40 2,908,831.48 0.380
AHXT 3 22 0.043 0.0010 0.0082 0.021 0.0098 2.20

FMAE  5,314,739.82  3,777,524.64 4,123,721.17  3,509,440.10 4,162,545.59 2,025,618.80

NTHIZEM % gaxfinzE 899,810.95 92,776.88 127,042.46  360,889.86 164,609.48  702,123.45 0.144

TR 2 0.15 0.024 0.032 0.093 0.041 0.53
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