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Runoff prediction application of BP neural network model based on immune evolu-
tionary algorithm

GUO Chun LI Zuo-yong DANG Yuan
College of Resource and Environment  Chengdu University of Information and Technology — Chengdu 610225 China

Abstract A kind of BP neural network model was established based on the immune evolutionary algorithm IEABP . The
initial weights group was randomly generated within a certain range. The BP neural network model then trained the initial
weights group. From the weights group the best fitness weight individual was selected as the optimal weight individual
and then expanded to the same dimensions as the next generation weights group with the immune evolutionary algorithm.
The renewed weights group was then trained with the BP neural network model again. This procedure was repeated until
the pre-set precision of the problem was reached. The IEABP mixed network model was used to forecast annual runoff at
Yamadu Station in Yili Xinjiang. Compared with the results from a general BP neural network model and the fuzzy

optimization approach based on a genetic algorithm this model is more precise and more stable.
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IEA-BP 1 2
IEA-BP BP
23 4 IEA-BP
15 1 2 10% 2
%1 11 3 12.5% BP
X 8 10% 10 62.5% 1EA-BP
x3 6 10% 1
X4 6 14.3% BP 4
2 800 MHz 16 57.1% 1EA-BP
IEA-BP 7 BP
IEA-BP M = 15
1800 h=4 a BP IEA-BP
=0.12 B=0.15 - 10 10 BP
T=15 s =20 IEA-BP 20 3
21 22 23
1 2 5 3
1
IEA-BP BP
) bl -1 / / /
x1/mm X X3 x4/ 1077W m* Hz md s ! B /% md ! %
1 114.6 1.10 0.71 85 346 422.7721 22.19 359.4705 3.89
2 132.4 0.97 0.54 73 410 409.3290 -0.16 363.3178 -11.39
3 103.5 0.96 0.66 67 385 416.7885 8.26 358.8223 -6.80
4 179.3 0.838 0.59 89 446 452.6361 1.49 381.1798 -14.53
5 92.7 1.15 0.44 154 300 315.3275 5.11 380.3270 26.76
6 115.0 0.74 0.65 252 453 442.2640 -2.37 454.0524 0.23
7 163.6 0.85 0.58 220 495 447.9727 -9.50 444.1339 -10.28
8 139.5 0.70 0.59 217 478 447.3607 -6.41 447.9403 -6.29
9 76.7 0.95 0.51 162 341 351.8014 3.17 397.1336 16.46
10 42.1 1.08 0.47 110 326 299.0955 -8.25 362.0122 11.05
11 77.8 1.19 0.57 91 364 341.2769 -6.24 354.2997 -2.66
12 100.6 0.82 0.59 83 456 412.4910 -9.54 371.7008 -18.49
13 55.3 0.96 0.40 69 300 292.4305 -2.52 356.9256 18.98
14 152.1 1.04 0.49 77 433 405.3476 -6.39 363.2381 -16.11
15 81.0 1.08 0.54 96 336 346.9997 3.27 360.8336 7.39
16 29.8 0.83 0.49 120 289 320.8815 11.03 379.3359 31.26
6.62 12.66
2
TEA-BP BP
. N / / /
x1/mm X X3 x4/ 107W m* Hz m s ! B /% N /%
17 248.6 0.79 0.50 147 483 466.7362 -3.37 428.5184 -11.28
18 64.9 0.59 0.50 167 402 385.1646 -4.19 425.1680 5.76
19 95.7 1.02 0.48 160 384 349.9188 -8.88 392.4865 2.47
20 89.9 0.96 0.39 105 314 317.3003 1.05 371.4493 18.30
21 121.8 0.83 0.60 140 401 429.7508 7.17 402.3272 0.33
22 78.5 0.89 0.44 94 336 333.8756 -0.63 370.0542 10.13
23 90.0 0.95 0.43 89 301 322.0959 10.66 365.9650 21.58
5.14 9.98




[EA-BP 15 BP
. / /
mes mt s7! /% /% m? s7! /% /% mt s7! /% /%
21 401 408.3428 1.83 440.0013 9.73 419.5554 4.63
22 336 335.9982 0.00 3.58 342.0534 1.80 4.04 357.7497 6.47 9.67
23 301 327.8105 8.91 302.7726 0.59 354.9316 17.92
21 401 408.104 1 1.77 426.7034 6.41 398.0699 -0.73
22 336 335.9797 -0.01 3.11 336.3854 0.12 2.55 304.5426 -9.36 4.93
23 301 323.7595 7.56 304.3425 1.11 315.1545 4.70
21 401 406.8612 -1.44 438.5516 9.36 431.2281 7.54
22 336 335.9983 0.00 3.85 327.0547 2.66 5.39 342.1558 1.83 7.93
23 301 334.8425 -10.11 313.4852 4.15 344.4370 14.43
21 401 406.7815 1.4 4420318 10.23 442.2597 10.29
22 336 335.9705 -0.01 3.06 334.6756 0.39 4.26 345.5976 2.86 4.57
23 301 324.3083 7.74 294.4925 2.16 299.3373 -0.55
21 401 413.7966 -3.09 435.3328 8.56 425.8803 6.20
22 336 335.9679 0.01 2.46 325.3404 3.17 5.48 351.2528 4.54 9.12
23 301 314.4712 -4.28 315.1715 4.71 350.9689 16.60
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