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Abstract: Accurate port cargo throughput forecast is vital to port development. This paper proposes an improved
particle swarm optimization model%of multilayer perceptron (MLP) with trimmed mean to predict the cargo throughput of
Shanghai Port. Ten factors that affeet.eargo throughput of Shanghai Port are selected for training. The experimental results
show that prediction perfofinance ‘of the proposed prediction model is significantly better than traditional MLP prediction
model and basic particle swatm optimization multi-layer perceptron model. Error and convergence analyses of the prediction
model show that the prediction model is reliable.
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1 5|5 (Introduction)
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2 HEFIEE 57 (Analysis of influencing
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Fig.2 Neuronal computational model of MLP
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5 SCiE#FZ (Empirical research)
51 XBEFKIER
Zlij\%i‘ﬁaﬁjcﬁmﬁ%‘iﬁi%Dﬁ%ﬁﬂii%ﬂ@%H"ﬂfﬁ
T, VAKCR| FISPSSHH & 434 TH X AR Z i R R 5 _Eifg
YA B HEAT A AR AT, R TR R AR B+
R EWNAEFEE, BN, 5 g, 5
=bEEME, FREAD, YissE . BEEOELK
IS w37 W RS FvA N w27 W RSV 1 W LR/ SR DA S (R
P EESE. BERIRTEZSRI R (TESIHFEY F
R, R FR,
#&12000—2018F L BB RYEHERF MR RS IT&
Tab.1 Statistical table of cargo throughput and influencing
factors of Shanghai Port from 2000 to 2018
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Tab.2 Foregast result of cargo throughput of Shanghai Port
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2000 4,771.17 76.68 2,207.63 2,486.86 1,321.63 46,789 23,557 225 70 (1,722.3 20,440
2001 5,210.12 78.00 2,403.18 2,728.94 1,327.14 50,880 23,555 228 71 "1,861.3 22,099
2002 5,741.03 79.68 2,622.45 3,038.9 1,334.23 54,004 24,370 222 T4e 2,035.2 26,384
2003 6,694.23  81.02 3,200.02 3,404.19 1,341.77 58,507 25,604, 215%% 82 2,220.6 31,621
2004 8,072.83  83.45 3,892.12 4,097.26 1,352.39 62,986, 24,0465 197 74 2,454.6 37,89
2005 9,247.66  90.26 4,381.2 4,776.2 1,360:6_68,636,23,580 183 78 2,979.5 44,317
2006 10,572.24  93.81 4,969.95 5,508.48 1,368.08 72,381 24,51 175 80 3,375.2 47,040
2007 12,494.01 101.84 5,571.06 6,821.11 1,378.86 78,340 24,468 174 80 3,873.3 49,227
2008 14,069.86 111.8 6,085.84 7,872.23 1,391.04 84,400 114,931 1,141 137 4,577.2 50,808
2009 15,046.45 113.82 6,001.78 §,930.85 1,400.70 76,669 116,834 1,145 148 5,173.2 49,467
2010 17,165.98 114.15 7,218.32 9,833.51 1,412.00 87,256 119,48 1,160 150 6,186.6 56,320
2001 19,195.69 124.94 7,927.89 11,142.86 1,419.36 92,962 119,704 1,164 150 7,185.8 62,432
2012 20,181.72 127.8 7,854.77 12,199.15 1,420.93 94,038 122,859 1,183 152 7,840.4 63,740
2013 21,818.15 124.89 7,907.81 13,785.45 1,432.34 84,305 123,988 1,191 156 8,557 68,273
2004 23,567.7 124.26 8,167.71 15,275.72 1,438.69 89,980 126,04 1,220 156 9,303.5 66,954
2015 25,123.45 109.82 7,991.00 17,022.63 1,442.97 90,893 126,921 1,238 174 10,1315 64,906
2016 28,178.65 109.47 8,406.28 19,662.90 1,450.00 88,324 109,222 1,152 172 10,946.6 64,482
2017 30,632.99 110.78 9,330.67 20,191.54 1,455.13 96,850 106,099 1,078 172 11,830.3 70,542

2018 36,011.82 104.78 10,360.78 25,546.26 1,462.38 106,983 107,24 1,054 181 12,668.7 68,392

HEMLP PSO-Tr-MLP IPSO-Tr-MLP

G
B (T 1 =4 O 1 D 17 R D

2000 2.0440 2.5746 —0.2596 2.0440 1.8079 0.1155 2.0440 1.9274  0.0570

2000 2.2099 2.6385 —0.1939 2.2099 2.3267 —0.0529 2.2099 2.3412 —0.0594

2002 2.6384 2.7316 —0.0353 2.6384 2.8147 —0.0068 2.6384 2.7587 —0.0456

2003 3.1621 2.8591  0.0958  3.1621 3.2068 —0.0141 3.1621 3.1403  0.0069

2004 3.7896 3.1619  0.1656  3.7896 3.7912 —0.0004 3.7896 3.6859  0.0274

2005 4.4317 3.9223  0.1150  4.4317 4.2533  0.0403 4.4317 4.2995 0.0298

2006 4.7040 4.6471  0.0121  4.7040 4.6555 0.0103 4.7040 4.6758  0.0060

2007 4.9227 4.9620 —0.0080 4.9227 5.0200 —0.0198 4.9227 5.0922 —0.0344

2008 5.0808 5.3073 —0.0446 5.0808 4.9194 0.0318 5.0808 4.9067 0.0343

2009 4.9467 5.5221 —0.1163 4.9467 5.2488 —0.0611 4.9467 5.0819 —0.0273

2010 5.6320 5.8417 —0.0372 5.6320 5.6839 —0.0092 5.6320 5.7053 —0.0130

2011 6.2432 6.0968 0.0234  6.2432 6.0556  0.0300 6.2432 6.3236 —0.0129

2012 6.3740 6.2472  0.0199 6.3740 6.3348 0.0061 6.3740 6.4666 —0.0145

2013 6.8273  6.4066  0.0616  6.8273  6.5405 0.0420 6.8273 6.5076  0.0468

2014 6.6954 6.5389  0.0234  6.6954 6.7292 —0.0050 6.6954 6.6730 0.0033

2015 6.4906  6.6494 —0.0245 6.4906 6.7245 —0.0360 6.4906 6.4743  0.0025

2016 6.4482  6.7461 —0.0462 6.4482 6.7768 —0.0510 6.4482 6.6584 —0.0326

2017 7.0542  6.8330 0.0314 7.0542 6.8705 0.0260 7.0542 6.9448  0.0155

2018 6.8392 6.9145 —0.0110 6.8392 6.7644 0.0109 6.8392 6.8649 —0.0038
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Fig.3 Forecast result of cargo throughput of Shanghai Port
6 ZER 4 HT(Result analysis)
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Fig.5 Convergence curve of MLP
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Fig.6 Convergence curve of PSO—Tr—MLP
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Fig.7 Convergence curve of IPSO—Tr—MLP
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