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Study on Prediction for Grain Yield Based on REMCC-BPNN

XIE Yuan-gui et al
Abstract Accurate prediction of grain yield has a great significance for food safety and social stability. An improved Back-propagation Neural
Network (BPNN) model named REMCC-BPNN for time series forecasting was proposed. REMCC-BPNN optimizes the training model for
BPNN based on the minimum correlation coefficient of the absolute value of the K nearest neighbor training samples’ fitting relative error and
the K training samples’ time order. Two real-world datasets, the grain yield from 1985 to 2011 in China and the grain yield from 1995 to 2010
in Hunan, China, was used to test the effectiveness of REMCC-BPNN. The results showed that the prediction accuracy of REMCC-BPNN is
better than that of several frequently-used prediction models for time series, such as BPNN, SVR, ARIMA and GM(1,N). The REMCC-
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BPNN prediction model is faster and more stable.
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F1 1985 ~2011 ERERA=EREHMETF
Y X, X, X X, Xs X X,

it AN kW khm® khm’ JFit 4 kW-h khm’
1985 37910.8 37065 20912.544035.9 108 845 1775.8 508.9 44 365
1986 39 151.2 37990 22950.0 44 225.8 110933 1930.6 586.7 47135
1987 40297.7 39000 24 836.044403.0 111268 1999.3 658.8 42 086
1988 39408.1 40067 26575.0 44375.9 110123 2 141.5 712.0 50 874
1989 40 754.9 40939 28 067.0 44917.2 112205 2357.1 790.5 46 991
1990 44 624.3 47708 28 707.7 47403.1 113466 2590.3 844.5 38474
1991 43529.3 48026 29 388.6 47 822.1 112314 2805.1 963.2 55472
1992 44 265.8 48291 30 308.4 48 590.1 110560 2930.2 1106.9 51 332
1993 45648.8 48 546 31 816.6 48 727.9 110509 3 151.9 1244.9 48 827
1994 44 510.1 48 802 33 802.5 48 759.1 109 544 3317.9 1473.9 55 046
1995 46 661.8 49 025 36 118.149281.2 110060 3 593.7 1655.7 45824
1996 50 453.5 49028 38 546.9 50 381.4 112548 3 827.9 1 812.7 46 91
1997 49417.1 49039 42015.6 51238.5 112912 3980.7 1980.1 53427
1998 51229.5 49021 45207.7 52295.6 113787 4083.7 2042.2 50 145
1999 50 838.6 48982 48 996.1 53 158.4 113 161 4 124.3 2 173.4 49 980
2000 46217.5 48934 52573.6 53 820.3 108 463 4 146.4 2421.3 54 688
2001 45263.7 48674 55172.1 54249.4 106 080 4253.8 2610.8 52215
2002 45705.8 48 121 57 929.9 54 354.9 103 891 4339.4 2993.4 46 946
2003 43 069.5 47506 60386.554014.2 99410 4411.6 3432.9 54 506
2004 46 946.9 46971 64 027.9 54 478.4 101 606 4 636.6 3933.0 37 106
2005 48402.2 46258 68397.8 55029.3 104 278 4766.2 4375.7 38 818
2006 49 804.2 45348 72522.1 55750.5 104 958 4927.7 4895.8 41 091
2007 50 160.3 44 368 76 589.6 56 518.3 105638 5107.8 5509.9 48 992
2008 52 870.9 43461 82190.4 58 471.7 106 793 5239.0 5713.2 39990
2009 53082.1 42506 87496.159261.4 108 986 5404.4 6 104.4 47 214
2010 54 647.7 41418 92780.5 60347.7 109876 5561.7 6632.3 37426
2011 57 120.8 40506 97 734.7 61 681.6 110573 5704.2 7 139.6 32471
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SRV VIR X, /khm® X, /AN X, //kg/hm’ X, //khm®
1995 2 752.09 511.56 2 680.03 2717.38 5 380.00
1996 2 820.62 513.39 2 667.07 2732.35 5 400.00
1997 2953.28 515.53 2 672.38 2744.33 5 581.00
1998 2 818.19 507.48 2675.14 2772.59 5 553.00
1999 2 892.35 513.52 2 665.40 2 784.00 5632.00
2000 2 874.97 502.99 2 671.46 2 832.04 5716.00
2001 2 700.30 480.28 2 676.35 2 856.70 5622.00
2002 2 501.30 465.26 2 675.61 2 870.32 5376.00
2003 2442.73 452.98 2 675.34 2 836.36 5392.59
2004 2 810.26 508.22 2 683.28 2792.67 5530.00
2005 2 856.55 521.52 2 690.41 2776.76 5477.00
2006 2901.18 529.58 2 696.93 2762.41 5478.00
2007 2 909.89 529.59 2702.88 2 762.07 5494.00
2008 2 969.35 494.94 2709.20 2 761.85 5999.00
2009 2 902.70 471.48 2 720.68 2 769.94 6 048.00
2010 2 847.50 480.91 2723.00 2 753.25 5921.00
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Jit W/ e APE//%  BWME/ v APE)/%  WUWME/ v APE/)/%  BUMME/ v APE//%
2002 45 705.75 47 393 3.69 45 090 1.35 44127.8 3.45 46 014.1 0.67
2003 43 069.53 43 248 0.41 39 690 7.85 44 176.9 2.57 43 795.2 1.69
2004 46 946. 95 48 236 2.75 47 288 0.73 45279.2 3.55 43 246.6 7.88
2005 48 402. 19 49 813 2.92 49 738 2.76 46 924.7 3.05 47 455.8 1.96
2006 49 804.23 49 743 0.12 51 519 3.44 48 458.0 2.70 46 040. 6 7.56
2007 50 160.28 50 418 0.51 50 726 1.13 48 745.6 2.82 51 326.5 2.32
2008 52 870.92 51 944 1.75 52 205 1.26 52212.9 1.24 51 036.6 3.47
2009 53 082.08 53 445 0.68 53 376 0.55 52775.3 0.58 52954.9 0.24
2010 54 647.71 55 696 1.92 56 000 2.48 53 503.4 2.09 53 966.7 1.25
2011 57 120.85 57 248 0.22 57 044 0.14 54 648.8 4.33 55 104.6 3.53
MSE 870 700. 00 1 932 900 2 044 500. 00 3 864 400.0
MAPE // % 1.50 2.17 2.64 3.06
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2008 2 969.35 2970.6 0.04 29 783 0.30 2990.5 0.71 2 946.33 0.78
2009 2 902.70 2861.0 1.44 28 647 1.31 2903.9 0.04 2 853.28 1.70
2010 2 847.50 2845.2 0.08 28 781 1.07 2891.5 1.55 2 838.52 0.32
MSE 581. 00 819. 04 792.92 1017.60
MAPE /] % 0.52 0.89 0.77 0.93
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