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Epidemic prediction method based on multi-source data fusion
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Abstract: A combined epidemic prediction method based on multi-source data fusion is presented to address the common
problems of low accuracy, weak generalization, single structure, poor nonlinear processing ability, and long prediction time in
traditional epidemic prediction models. The collected multi-source epidemic data are normalized and subjected to feature
selection using principal component analysis. An ARIMA-GM-BPNN model for pandemic prediction is constructed by
combining ARIMA model, grey GM model and BPNN. The fitting values of the first two prediction models are used as inputs
to BPNN for model training. After sufficiently integrating the data and combining the advantages of different prediction
models, the optimal combined model is obtained and used for forecasting the incidence and trend of epidemics. Experimental
results show that the combined model exhibits excellent fitting performance, with predicted incidences and trends consistent
with the real conditions. The proposed approach improves prediction accuracy and generalization capabilities, and it can
provide reliable data support for epidemic prediction and control.
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Figure 1 Multi-source data acquisition architecture for epidemics
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Figure 2 Construction principle of combined model for epidemic

prediction
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Figure 3 Three—layer BPNN model
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Figure 4 Incidence and number of measles cases in a province from

2009 to 2022
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Figure 7 Forecast trend of measles incidence in 2023 in a province

2.3 ARIEBTRNZLR T L

R T 25 AR STk A TROIORS B Az b BE
3,43 B 1A% S5 1 ARIMA 15 0 A5 750 GM. 15 ] 4
A SVR [ MR R | DL K AR S5 i i 2022 48 B
FEAR WY RRIE K 2R, JTH I 45 10 25 SR 5 B SqE
TTHEE , G iR ZE5E  Sa Rk 1 s, R 1
ATRAE A Bl T A A 8 1) P ASE 8 | AR ST 3k il
%) 235 SR M B e v, 1AM S 5 3K 98.27% , [F]BF MSE
FIMAPE #5255 /N1 L 40508 0.031 1/10 T3 F13.67%,
Ui B AR S5 1 ) T IORG B fe e, BOR e, 45 G AN )
B R0 A, e LRk Al 2R v 45 Ab B 1 B 138
A BTHE SR UL TCIR SR AR 2 2T R ) 2 Ak Re 1 LA KT
KRS 2 5 AR S B i BE 4R 7t

F1 FEMEE TS EMIRELR
Table 1 Comparison of prediction accuracy and error

among different models

PR i WERI#/% MAPE/% MSE/10 77!
ARIMA Tl A1 88.32 8.78 0.0639
GM Tl AL 7 95.21 5.47 0.0478
SVR [HIHTHUNEAS  92.89 6.89 0.0569
ATk 98.27 3.67 0.0311

34 i

A SCORE AT 9 1 22 U5 BSCHE 2R AT R AR R AL B
J&i , b g — A T Rl 1) ARIMA-GM-BPNN it
A7 975 £H & R0 ABE TR | DA T i v T I0 5 SR 1) o A R
S 55 2% W AR SCT7 VA A 19 ARIMA-GM-BPNN Jii 17
I ZH A TN ASS U 4L S R ARG, TR 5 LS B R
WREIT , B TNORS B Az AL BE 7, v LU AT Y
T A6 TAE B T 56 0 B S

(&% 30k ]

[1] Ahmed I, Goufo E, Yusuf A, et al. An epidemic prediction from
analysis of a combined HIV-COVID-19 co-infection model via ABC-
fractional operator[J]. Alex Eng J, 2021, 60(3): 2979-2995.

[2] A28, 80844, F 0 A&, & AR T REIE" 0 IRATER LRI ].
WA AT IR S 2 &, 2020, 41(6): 975-980.

Fu ZO, Bao CJ, Li ZJ, et al. Progress of research regarding the
influenza early warning system, based on "Big Data"[J]. Chinese
Journal of Epidemiology, 2020, 41(6): 975-980.

[3] R¥RHF, 2F, BB, 5. 2012-2018 4734 Jb B A AT IS £ A AT
o S A Fe 4 0 AR T [T, o B R W A Sk, 2020, 26(1): 45-
48.

Zou JJ, Wang L, Chen Q, et al. Epidemiology of mumps during 2012-
2018 in Hubei and prediction of short-term mumps incidence[J].
Chinese Journal of Vaccines and Immunization, 2020, 26(1): 45-48.

[4] ATF %, #F45. A T CIST-GCN #4479 3 ¥ 247 5 Fml [T ]. 2L
KAZ BAH, 2022, 6(14): 30-34.

He YH, Zheng XW. Analysis and prediction of epidemic data based
on CIST-GCN[ J]. Modern Informationn Technology, 2022, 6(14): 30-
34.

[5] 28, B, T T, F.2010-2018 43 4u 4 42 40 A4 7 5 45
HEBR g AL B Tml [T, o 4 7% g 4 ) 26 &, 2020, 24(2): 134-138.
Cai J, Huang SQ, Yang WW, et al. Epidemiological characteristics and
trend prediction of scarlet fever in Hubei Province from 2010 to 2018
[T]. Chinese Journal of Disease Control & Prevention, 2020, 24(2):
134-138.

[6] & A4, tRUH, 2 &, F. KT % HIEaRAE Y circRNA-7R K XX
M [T]. F BA A L), 2021, 51(6): 927-939.

Lei XJ, Zhang WX, Liu L, et al. Prediction of circRNA-disease
associations based on multiple bi-ological data[J]. Science in China
(Information Sciences), 2021, 51(6): 927-939.

(7] Btk ATT, ¥ #de, 5 A T M E 1) ABC-SVM AL R /& A TR
W7k [T]. ¥ K3 FIR(TFR), 2021, 55(7): 1253-1260.

Pang WQ, He N, Luo YH, et al. ABC-SVM disease prediction method
based on data fusion in community health care[J]. Journal of Zhejiang
University (Engineering Science), 2021, 55(7): 1253-1260.

(8] &fbat, Fwik, Xwem, 5. 5 RSB FT RRLEMALT i
45 A[T]. 3 AL A, 2022, 39(7): 451-455.

Li ZQ, Dong ZD, Liu XL, et al. Intelligent multi-source
heterogeneous structured data characteristics simulation [J].
Computer Simulation, 2022, 39(7): 451-455.

(9] Z8mb, ek, AFRar, 5. 2030 4 1 E 11k PR 5 A 7 % 64 5

R A TR 5 ke B b A R T]. P ARRATR S A &, 2022,

43(2): 201-206.

Li RT, Rao ZZ, Fu YH, et al. Prediction on the burden of discase of

chronic obstructive pulmonary disease and simulation of the

effectiveness of controlling risk factors in China by 2030[ J]. Chinese

Journal of Epidemiology, 2022, 43(2): 201-206.

By, SREAT, I, . AT FPGA 09 % IR FHy R % 47 T e

BRI ], AU AR 2 R %, 2021, 27(4): 1008-1020.

Li ZP, Zou XF, Su YH, et al. Configurable acquisition method of multi-

source heterogeneous data based on FPGA[J]. Computer Integrated

Manufacturing Systems, 2021, 27(4): 1008-1020.

[11] Pertuz T, Malehmir A, Bos J, et al. Broadband seismic source data
acquisition and processing to delineate iron oxide deposits in the
Bltberget mine-central Sweden[J]. Geophys Prospect, 2022, 70(1):
79-94.

[12] Schmitter S, Grundmann S, John K, et al. Reynolds stress tensor and
velocity measurements in technical flows by means of magnetic
resonance velocimetry Data acquisition in the flow field behind the
sudden expansion of the FDA benchmark nozzle and identification of
systematic errors[ J|. Tech Mess, 2022, 89(3): 201-209.

[ 13] Fujiwara T, Shilpika F, Sakamoto N, et al. A visual analytics framework
for reviewing multivariate time-series data with dimensionality
reduction[ J]. IEEE Trans Vis Comput Graph, 2021, 27(2): 1601-1611.

[14] X038, E8, 3%, 5 . Uik A R AT HAE AL T A B TR
A1) P B E RS2, 2023, 43(2): 46-48.

Liu R, Yan MM, Wei R, et al. Epidemic features and incidence trend
of notifiable infectious diseases for children[J]. Chinese Hospital
Management, 2023, 43(2): 46-48.

—
—_
(=}

[l



- 264 -

[15] Sebro R, Garza-Ramos C. Support vector machines are superior to
principal components analysis for selecting the optimal bones' CT
attenuations for opportunistic screening for osteoporosis using CT
scans of the foot or ankle[J]. Osteoporosis Sarcopenia, 2022, 8(3):
112-122.

[16] thsers, RAR, £, 5 IR TAHAIEE S Aol SRR 6 42 0% ) 01 47
Fom[J]. 3t Fhur &, 2022, 39(4): 66-70.

Xu XF, Zhao Y, Gong M, et al. Short-term power load forecasting
based on dimensionality reduction and combined model[J]. Computer
Simulation, 2022, 39(4): 66-70.

[17] Ramirez-Estrada A, Mena-Cervantes VY, Mederos-Nieto FS, et al.
Assessment and classification of lignocellulosic biomass recalcitrance
by principal components analysis based on thermogravimetry and
infrared spectroscopy[J]. Int J Environ Sci Te, 2022, 19(4): 2529-
2544.

[ 18] Abotaleb M, Makarovskikh T, Yonar A, et al. State of the art in wind
speed in England using BATS, TBATS, Holt's Linear and ARIMA
model[J]. Mausam, 2022, 73(1): 129-138.

[19] Yang X, Ding D, Luo Y. Non-equidistance fractional order
accumulation grey model NFGM (1, 1) and its application[J |. IAENG
Internaitonal Journal of Computer Science, 2021, 38(3 Pt 2): 672-677.

[20] Zhang C, Tian YX, Fan ZP. Forecasting sales using online review and
search engine data: a method based on PCA-DSFOA-BPNN[J]. Int
J Forecasting, 2022, 38(3): 1005-1024.

[21] &#, ==, A%, §F . A THEF I ke X TH#HILURETR
MARA[T]. P B RAT RS 4 &, 2021, 42(12): 2143-2148.

Bai X, Luo YY, Zhou ZB, et al. Development and evaluation of a
machine learning prediction model for large for gestational age[J].
Chinese Journal of Epidemiology, 2021, 42(12): 2143-2148.

[22] Li Q, Zhang L, Wang X. Loosely coupled GNSS/INS Integration based
on factor graph and aided by ARIMA model[J]. IEEE Sens J, 2021,
21(21): 24379-24387.

(23] #rzhin, ¥ & . IR TR EALA G b B AR AL 5ol v s 2% TR
MAFG[T]. FRBp 5 B AL E 5, 2020, 37(3): 281-284.

Qiu JS, Luo L. Prediction of occupational otorhinolaryngological
diseases in China based on grey model[ J]. Journal of Environmental
& Occupational Medicine, 2020, 37(3): 281-284.

[24]Khan MA, Haque A, Kurukuru V, et al. Stand-alone operation of
distributed generation systems with improved harmonic elimination
scheme[ J]. IEEE J Em Sel Top P, 2021, 9(6): 6924-6934.

[25] 54, B ). AT %402 M Ao ay LA RLATRM AT ). 3
FiAur A, 2022, 39(5): 438-443.

Dou JM, Ma HY. Prediction of building energy consumption based on
ensemble artificial neural networks[J]. Computer Simulation, 2022,
39(5): 438-443.

[26] %435, 5K T, Rk RU, . L MRAIEIRD) 49 RS 5 MAE RS
R WA AFaml[J]. i3 % 5 4 32,2023, 32(3): 149-154.

Liu JP, Zhang LD, Zhu JM, et al. Unstructured data driven carbon price
combined forecast based on hybrid decomposition-integration[J].
Operations Research and Management Science, 2023, 32(3): 149-154.

(%4 TR )



