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Abstract

Brucellosis in China is a legal group B infectious disease, in recent years, the number of patients
with brucellosis has increased, and the establishment of a prediction model for brucellosis has im-
portant significance for the prevention and control of the disease. In this paper, based on the monthly
incidence data of brucellosis from 2004 to 2020, a model of BP neural network and BP neural net-
work optimized by genetic algorithm was established to predict brucellosis in China. MAE, MAPE,
MSE and RMSE were used to compare the prediction accuracy of the model. The results show that
the prediction accuracy of BP neural network model optimized by genetic algorithm is better than
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that of BP neural network, so the BP neural network model optimized by genetic algorithm has bet-
ter prediction effect on brucellosis.
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Figure 1. GA-BP algorithm flow chart
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Table 2. Training set partitioning
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Table 4. Network training results with different number of hidden layer nodes
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Figure 2. Comparison of true and predicted monthly incidence of brucellosis and error graph
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Figure 3. Regression fitting diagram of GA-BP neural network
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Figure 4. Comparison of GA-BP training set and test set prediction results
[& 4. GA-BP VIR &AM S FUNILE R 3T L E
DOI: 10.12677/5a.2024.134108 1073 St 5N


https://doi.org/10.12677/sa.2024.134108

H B ERT A Y, AT ZR e ) S AN T AR AR R B, IF BN ZRER I J7 R % RMSE N

0.016751, MNRERITiRZE RMSE 5 0.04336, iRZHBLLE/N, VB GA-BP 145 kA 4% B8 7Y i) 9 ] 255 B
1R4F o

4.3. IEBTMHR

I MAE. MSE. RMSE. MAPE U8 FR RPN T 208, BP. GA-BP [ FIN AR W R4 7.

Table 7. Comparison of prediction effect of each model
7. BEBITUNMER L

i) MAE MSE RMSE MAPE
BP 0.0397 0.0022 0.0464 17.5937%
GA-BP 0.0346 0.0019 0.0434 1.1373%

i ERTLIEH, GA-BP [ MAE. MSE. RMSE. MAPE {H#5/NT- BP #h£& 4% (1118, FrLl GA-BP

R B TR T LT, T LAFH GA-BP 1420 [0 2% K65 750 o 35, R 07 480 1 1 76 K6 26 b 47 T
5. &g

HT 2004 F-~2020 FIR E AR S I H AR5, K 2004~2019 (£ NI Zk8E, 2020 H:11)

BARAE MRS . Jod 7 BP M I A, o i A - IR B 8 H R 263 AT T . T BP 128 I 25 1
GIBAN R LR, g FIA R — R A R R BRI EIE, BT AR B R EESR G BP M4,
XoF ] A DR s TR 28 AT T o FH B AR VA Gk () BP #2251 MAE. MSE. RMSE. MAPE
#/NT BP MZ ML () MAE. MSE. RMSE. MAPE, 1 B it % S50 ek 1) BP 1422 08 286 1) T i 20 6L Eb
BP 125 5 £ (1) TS R, AT DA S8A% 32 5t 1) BP A 420 ) 248 A 70 ot 32 ) 1) A1 5 E R 2B AT 00, A
T g A 65 DB ) T 7 AR 42 1) B2 AR} 22 A0 3 o

&E ik

[1] ®AEZR, BT, HH, &, HEF Prophet AT E A€ KEHR AR SN PEERST, 2024, 31(2):
7-10.

[2] k&, FRRK, klbm, 2 FEYLARMA SARIMA R THRIN B B AG€ FKER RKR R MR RN, AL DA ST
72 2, 2022, 33(1): 1-5.

[31 MW, FEME THERER, 2. ARIMA-DES 1B &M 7E A [E A7 & & 4 W A A o 2 F 3], E BA 4
2016, 33(2): 245-248.

[4] FBut#k. HlA 2015-2019 A& KRN = REM L 5 R R EZ KR LTM[D]: [ME2AA85]. 2M: 22
K2, 2024,

[5]1 KB VT 2005-2015 S N [A)A5 & B B R AT 4 AL M T /3 A [D]: [ 220018 3C]. Brrg: thi&R K2, 2017.

[6] K/REARIL-FTHA. f#H XGBoost ML) J5 i TiIL 74 A\ R A5 & QB9 R T 72 [D]: [t 224718 3.
TEBH: HE BRI, 2022

[7] gk, BEHACIZ W48 1R B 2 ST R 6k N A P B3 T 7E[D]: [l 244018 50]. FhFE: A E R ALK, 2022,

[8] =i, AW, XIWNLE, &, GM(L, 1)FkZEIEAEITEAR & B R R T R N [0]. B3], 2020,
36(5): 409-413.

[91 #leE, FET P HIENA S REHR T 7S [D]: [t 2001830 & RE: ZBIERICE, 2021,

[10] E&B&, PN, VNI, &5 T SCIRIS A0 R0 28 10 A B BB 7 T P B R [9]. RN K24 SR (B 22 i), 2018, 53(6):

751-754.

DOI: 10.12677/5a.2024.134108 1074 Gt 5 R


https://doi.org/10.12677/sa.2024.134108

	基于GA-BP神经网络的布鲁氏菌病的预测研究
	摘  要
	关键词
	Study on the Prediction of Brucellosis Based on GA-BP Neural Network
	Abstract
	Keywords
	1. 引言
	2. 研究方法
	2.1. BP神经网络
	2.2. GA-BP
	2.2.1. 染色体的编码方式
	2.2.2. 初始群体的生成
	2.2.3. 适应度函数的设计
	2.2.4. 选择
	2.2.5. 交叉
	2.2.6. 变异
	2.2.7. 终止条件


	3. 评价模型预测精度的指标
	4. 实证分析
	4.1. BP神经网络预测模型
	4.2. GA-BP神经网络预测模型
	4.3. 模型预测效果

	5. 结论
	参考文献

