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Abstract

Considering the complexity and incomplete randomness of human contact, this paper uses the SIR
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network model to predict the epidemic trend for 30 days on the simulated data set. At the same
time, the trend of the number of infections, susceptible people, and recovered people over time and
the spread of COVID-19 in the whole population contact network are drawn. Then, combined with
four common epidemic prevention measures, through the comparative analysis of the situation
without any epidemic prevention measures, it is concluded that epidemic prevention measures
have played a key role in preventing the spread and deterioration of the epidemic in the popula-
tion. Comparing the number of infections, susceptible people, recovered people, and cumulative
confirmed cases under different epidemic prevention measures, and analyzing the transmission of
the virus in the population contact network, it is concluded that different epidemic prevention
measures have different effects on the epidemic situation. Among them, the most effective epidem-
ic prevention measure to inhibit the spread of the virus in the population is the epidemic preven-
tion measure using a travel code. However, in general, various epidemic prevention measures have
played a positive role in controlling the spread of the epidemic.

Keywords
COVID-19, SIR Network Model, Epidemic Prevention Measures

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

B AR BE(COVID-19) =2 7E 2019 4T~ m 1 S8 A EI IR 51 D 7™ B A Gl P T TR S 0 (140 B o 8 28 7t
RIFEFUNAS 24D T Alpha. Beta. Gamma. Delta F1BZ i & FLIRAEF, S ARAE S MERET K
JEIER T P E B 1] BOEE 2022 4F 5 B, REECS E MR ERHE, A 5 A2 R BB IR FE
ARG o B T TR IR B X R [ R 4R B [2) A A BRER B[ 31385 B T MR K B

i P E AR 77 TR B0 1R A% 38 0 A JR R AT ASSHUURT TR0 2 AP 7 A e P s ) — b L 22 5 5. i
X LA SCHER BORHEE ST 7347, DL AR AT SIR A7 [4)#0 SEIR #E8Y[5]. SCEAE SIR A LAl B, HX
T T BT 5 RS A (R TR e, [RIRT 56 DL 1 T 13 T 5 LT 3 48 i 1) SIR Y4128

2. {RIIYRER
WK R

AR R IH 100 M5, WEHE TN Rk 2 e SRR E O 18 DS R AHE, DAL
NG HAR G RO . Z IS BT 0 21, 5 ST R 2 4 kR IR 25 A P K 42
i ibr, BIEPIMARZEMOCR, BAPRBHBEER £ I AERE N AR ECER>. reEIES
oA ISR EnCAYEEh, A SRR R IR R RS o RS SR S RN RO AT 2K,
it S Eh P S A NG KGRV BT BRI BT R . AR E R A A A 1,
Hrp L& AN 5.

3. R8I
3.1. SIR 4R B B4R BY i A= B i R
FRAT HH LA (B 8 LA (o AR AR e 3

DOI: 10.12677/aam.2022.116416 3892 L e

2
b


https://doi.org/10.12677/aam.2022.116416
http://creativecommons.org/licenses/by/4.0/

RSB

121

101

X REZET A
[o)}

7 8 9 10 11 12 13 14 15 16 17 18
& EARA AT A0 45 1550 2

5 6

Figure 1. Histogram of the distribution of the node
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Figure 2. Diagram of the connection between the crowd
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Figure 3. Diagram of the number of different groups without epidemic prevention measures
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Figure 4. Diagram of the number of different groups with home quarantine
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Figure 5. Diagram of comparison between home quarantine and no epidemic prevention measures
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Figure 6. Diagram of the number of different groups with nucleic acid test
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Figure 7. Diagram of comparison between nucleic acid test and no epidemic prevention measures
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Figure 8. Diagram of the number of different groups with travel code
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Figure 9. Diagram of comparison between travel code and no epidemic prevention measures
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Figure 10. Diagram of the number of different groups with vaccination
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Figure 11. Diagram of comparison between vaccination and no epidemic prevention measures

11. ZEEMR AR LR E

DOI: 10.12677/aam.2022.116416 3901 I Bk


https://doi.org/10.12677/aam.2022.116416

RSB

MR 10 AAL 11, BATTHAT S SRE w42 b (10 B 4 Tt -5 2 AP0 S Tt A2 RS N 14 917 88 4 Jt £ BEL L2
o9 R R REAH I, SR RAzHI BRI/ BRI BB N B3 . (H 538 AT RE
FE) FRT 17 8 5 T A L ROR B

4. g

B REBIE SRS h N5 N Z A O AN 2 78 R, T iR NAEHE Al 5 2R 2% rh i B
FIOE R SCREXS ORI SIR AALBEAT AL, BOH 1 BENLE AL, T2 5 18 N5 N 18 SR A7 L R4 A,
M SIR PIZEAERL . 25 R 3] 2% B 5 AE Bl ARG BB 15 U7 T A4 R 3 O B AN R 5 3
FAEEH WU BT R I, (E SIR W Z8 AR i RE R b BEAT IR 70 Ar o JE DR DU AR LB A I 5 TR AT
(AT BE T i T AOAS (R (R RO e AT X L, R 4 e F2 ) e 1 7 O B SERR AR o I FEAE N
IR Ak 5 Fo e R AN TR AR B0 20 A A, P IR B 1 8 8 it 14 SE e £ FELLE e A A B EEAE 1
AFEP R T RERGE  HIERE . REEM RIS EIEE L 1.

Table 1. Result data of simulation

= 1. B ESREE

I 9 15 it IR K G RE R REEHE Rittizwmis
Toft i 15 5 80 95

IZEAET 24 20 56 80

ARl 18 36 46 64
ATHENY 16 58 26 42

P H A 28 30 42 70

B JE BATEIF RIS B R, (2 SEPr b 2045 2 R g s M, ARy A &
224 P [R5 KR LRl D e 1 A Bk 2 i ORAL T R

SEEk

(11 Z=+L5, 5= FhE MM BRI, (R KSR (BE24AR), 2020, 58(3): 19-25.

1 5KIE, ZEME HERDIRR B s A R E L R[], £EE R, 2020(6): 60-61.

3] ZFz. RiIRH R FE N 2 (COVID-19) W £ 5 I ma[T]. S/ B SRR (R AT, 2020(1): 46-47.

] N, EE, Y, XE—. FET SRR TR S (SIRWETL Y 2019 TR 95 T2 995 S JA% 45 40 B B EURF B 42 15 7T

FE[I]. RHARHER RE, 2020, 16(10): 1213-1220.

[5] ALaeTX, EMS, dE EAMEEE BRI SEIR &Yt sh 7122 A1), DU IRE K2 4R (H AR EAR),
2017, 40(1): 73-77.

(6] iz, Wbk, )1, SRIERK, BRiGsS, AR50, Brfh, BREBER, 2R, BRM. ZET- ACP 7595 M s b 250 48 2
TEE R SCRIEAG]. B Rl 5HAR S, 2020, 2(1): 88-98.

[71 HWIE, 35, R ETHUA N fetb B tE B A RGN AT, R E % ERiEE AR SR A, 2021(6): 63-66.

[8] BRVK, FIRIBH, S4KE, MRIGIE, SERAE. Bohh KIE BT G BT AN N I 57 et il 48 253 I PRASFAE (D). [ Je s 1)
k&, 2021, 20(7): 586-591.

DOI: 10.12677/aam.2022.116416 3902 IR Esid


https://doi.org/10.12677/aam.2022.116416

	防疫措施下SIR网络的新型冠状病毒传播预测
	摘  要
	关键词
	Prediction of COVID-19’s Transmission Based on SIR Network Model under Epidemic Prevention Measures
	Abstract
	Keywords
	1. 引言
	2. 模拟数据集
	数据集介绍

	3. 模型建立
	3.1. SIR网络模型的模型假设和模型说明
	3.2. SIR网络模型的建立
	3.3. 常见防疫措施下的SIR网络模型
	3.3.1. 居家隔离
	3.3.2. 核酸检测
	3.3.3. 行程码
	3.3.4. 疫苗接种


	4. 结论
	参考文献

