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Research on total power prediction of agricultural machinery
in Jilin Province based on SSA-BP model

XIANG Ningman, ZHOU Ming, ZHANG Guijie

(School of Mathematics and Computer Science, Jilin Normal University, Siping 136000, Jilin, China)

Abstract; The total power of agricultural machinery power is an important indicator to measure the level of agricultural
mechanization. In order to accurately predict the total agricultural machinery power of Jilin Province, a total agricultural machinery
power prediction model combining the sparrow search algorithm ( SSA) and BP neural network was constructed using the data of
total agricultural machinery power, government fiscal revenue, labor per sown area, number of first—industry workers, per capita
disposable income of farmers, and grain yield from 1980 to 2022 as parameters. To verify the feasibility of the algorithm, the
prediction performance of the algorithm was compared with that of the traditional BP model and the genetic algorithm ( GA)
optimized BP model (GA-BP model). The experimental results show that the coefficient of determination of the BP model is
0. 997, the coefficient of determination of the GA—BP model is 0. 990, and the coefficient of determination of the SSA-BP model is
0.998. The total agricultural machinery power prediction model constructed by the algorithm has better prediction performance in
terms of MAE, MSE, RMSE, and MAPE than the other two algorithms, so the predictive ability of the SSA-BP model is better
than that of the BP model and the GA-BP model. The research findings can provide strong support for the government to formulate
agricultural mechanization development plans and for agricultural machinery enterprises to make production decisions.
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F 1 1980-2022 EEMREA RN AN REFTEHIEZLIE
Table 1 Data of agricultural machinery total power and its main influencing factors from 1980 to 2022
i A HIMEZNT1/ BRI B A 55 I RE R THIAR —rl Al RERAT SR B
(10" I) /{2t /(hm* + A1) NGB/ WeA/(OG - A7) /(kg - hm™?)
1980 367.50 14.39 0.12 329.30 236. 00 2 438. 80
1981 395.90 10.72 0.11 349. 80 293.00 2 627.30
1982 396. 10 11.97 0.09 413.80 333.00 2 812.80
1983 471.70 14.12 0.09 410. 80 462.00 4121.00
1984 452.70 15.22 0.10 401. 10 487.00 4 667. 80
1985 476.30 21.67 0.09 421.90 414.00 3731.70
1986 529.00 29.52 0.09 432.50 457.00 4028.50
1987 535.00 37.52 0.08 465. 80 523.00 4 807. 64
1988 553. 00 43.32 0.07 511.60 628. 00 4 947.30
1989 591. 00 49. 40 0.07 549. 00 624. 00 3 938. 60
1990 629. 00 50. 68 0.07 564. 80 804. 00 5 804.20
1991 587.50 62. 46 0.07 572.40 748. 00 5361.10
1992 591.40 56.99 0.06 590. 20 807.00 5203.30
1993 607. 10 79.82 0.07 572.50 892.00 5 390. 00
1994 598. 80 51.27 0.07 570.70 1272.00 5651.40
1995 661. 40 63.28 0.07 572.10 1 610. 00 5570.20
1996 718.00 76. 40 0.07 562.30 2 126. 00 6 419. 09
1997 773.20 82.85 0.07 551.00 2 186. 00 5034. 10
1998 827.50 93. 64 0.07 545.10 2 397. 00 7025.12
1999 897.30 101.28 0.07 551.10 2 266. 00 6 562. 40
2000 1 015. 40 103. 83 0.07 584.30 2 029. 00 4272.63
2001 1 096. 50 121.10 0.08 585. 80 2192.00 4 649. 14
2002 1 150.70 131.49 0.07 587.30 2 315.00 5 458. 44
2003 1 230. 60 154. 00 0.07 592.20 2 530.41 5 629.65
2004 1319.80 166. 28 0.08 563.30 3 000. 40 5 820. 86
2005 1471.30 207. 15 0.08 565. 80 3 263.99 6 010. 50
2006 1572.30 245.20 0.08 565.20 3641.13 6 433.93
2007 1 678.30 320. 69 0.08 564. 60 4 189. 89 5 450. 66
2008 1 800. 00 422.80 0.09 564. 00 4932.74 6 358.37
2009 2001. 10 487.09 0.08 568. 80 5265.91 5436. 14
2010 2 145.00 602. 41 0.07 676.59 6 237. 44 5967.20
2011 2 355.00 850. 10 0.08 651. 88 7 509. 95 6 780. 34
2012 2 554.70 1041.25 0.08 628.98 8 598.17 7 053. 84
2013 2 730. 00 1 156.96 0.09 607. 09 9 621.21 7 332.95
2014 2919.10 1203.38 0.10 586.53 10 780. 12 7021.87
2015 3152.50 1229.35 0.10 566. 90 11 326. 17 7181.12
2016 3 105. 30 1263.78 0.11 546. 24 12 122. 94 7 489.01
2017 3284.70 1210.91 0.11 526. 54 12 950. 44 7 492.83
2018 3 466. 00 1 240. 89 0.11 508. 58 13 748.17 6 487.36
2019 3 653.70 1116.95 0.12 489. 61 14 936. 05 6 869. 76
2020 3 896. 90 1085.02 0.13 471.99 16 067. 03 6 693. 61
2021 4 149.20 1 143.98 0.14 453.83 17 641.69 7 060. 07
2022 4 357.90 851. 00 0.14 478.59 18 134.47 7 053.91
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Table 2 Summary of results of each forecasting model
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GA-BP 0.990 116.55 82. 60 10.93
SSA-BP 0.998 40. 69 32.03 4.50
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