Operations Research and Fuzziology 1Z& 5112, 2024, 14(6), 846-852 Hans X
Published Online December 2024 in Hans. https://www.hanspub.org/journal/orf
https://doi.org/10.12677/0rf.2024.146583

RORFERE D DE R TREDR Y

x| F
IR TOREE R, i

Wk H . 20244F11 200 FHER: 20244F12H17H; KA H: 20244F12H23H

HE

AR TUEN REMEE WS R T RE AL PEFME R THERTRIOMERHIT, AREMZNNALR
T RERBILE] AT RN R T HRIEE T E N ORRE. ERRETEMEIUREEL (SIS, SIR). XX
BERMBIRR A SRS RARZPRTERNA, S RERNRRE S ARSI E T E
AR R, FREHEN T BB EEN SR, WRREFELIRGF T RERER R BET N
PURKIRTE . LRARHA, PAMITEERESBRIE R, EXRREENEERNSERT
BEERATRTFROMANEANL . KRBT PRURBIGEH, BEZEPTE, UIRRE
BRI ERYE, ARRAIDAEEFRRAITAEENBRS E RGE LR 5 LRE .

XK ia

BB, RRAFCDARMS, REMFE

Review of Research on System Science in
Group Panic during Public Health
Emergencies

Jun Liu

Business School, University of Shanghai for Science and Technology, Shanghai

Received: Nov. 20%™, 2024; accepted: Dec. 17", 2024; published: Dec. 23, 2024

Abstract

This study systematically reviews domestic and international research on group panic in the context
of public health emergencies from a system science perspective. It highlights key advancements in
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understanding emotional transmission mechanisms, behavioral impacts, and intervention strate-
gies. Special attention is given to the application of classical epidemic models (e.g., SIS, SIR), multi-
layer network models, and social force models, analyzing their suitability and limitations in simu-
lating the dynamic processes of panic emotion transmission. The study also explores the propaga-
tion patterns of panic emotions in real-world scenarios, such as emergency evacuations and hoard-
ing behavior, as well as their profound impacts on group decision-making. The review reveals that,
despite progress in specific areas, existing research falls short in addressing the multi-level dy-
namic transmission processes of panic emotions and the development of systematic intervention
methods. Future research could benefit from optimizing model structures and further integrating
multidisciplinary approaches to uncover the complex mechanisms of group panic. These efforts
could offer valuable theoretical insights and actionable guidance for managing group behavior and
devising effective policies during public health emergencies.
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Figure 3. Research content word cloud

3. IRARACE

3.2. ARF*E

3.2.1. SLEERRER

TR NI TR RS 26 AL TR AE SR RE RS I 5% G I AL 7 A A, X PR AL A 15 4%
eI 2y 11 ERE R O RS AL B I E 2 T R . 2B Yo B I SIS BN SIR MRS, 7R
AR ISR T2 . KT SIS ARl iEda[ 115 N 45 & oo | ShiLRT SIS fL Je5iik, 42
T —FE T RTORES T IAT NS BUR AL, ZAERE R TR 4 R UL R R AR L. 5K (2]
BT SIS AL YRR, 5] NWLEF 1) el A 26 A6 1R S0, A 0B L AT N AR AT AT Jsxd i ik 1 52
SE VAL TR LT R RS R IAEF . PMVEEE[3 ¥ O3 2% OCEAN MRS SIS BRY 1) 5) K - gy
WELEE, WRVIHT NECR . B 080HE  A B (E AFF RS2, AN A B SR s 1 i s $ it
TR . BeAh, BERR[414R H T GP-SIS 1AL TEREAL, FREUL G B TR NS & N BB B 5t T IS
AR . WF T SIR LYYl AR R [SIN K FEREMVLA, FIH RG80J125 7155 4 i SIR AL
TR, MR T BRI RS SR R BN SR . 6K SIR BRG] N BRI % 1%
FERIRE TR, I 58 7 PR B B AT Ay, HRoR T R G 7E A R A S s L e R
BB SR AR AL T BE SRR o Ak, BN A R AR YA, 2R SCAE[7]HE SIRS R 2 R T WEIB RN A
NRRBIRZ, 0T T OE 2O et A R e, JFME T 35+ Holling-1T B4 D A8 I B 7% 4
B, Nie Q [8]% NG54 1= B, RHEUH SEIR ZNARIAY, (M5 70 215 Tl b R I T B4 (938 B
P, N RILE RS AL E R N IR 755 . 28 BRTIR,  IX SR 90 N BE T4 G B AR R 2
PRI R T B MR AKIE 5 777555, BB T M OO BT A R R RE I S R
BRYE, S5 SR AR TR T B B SR S

3.2.2. WEMLE
MR SRRV BT T 2 AL R 2 TR, o B e ts 2 S M2 h e d e it 746

DOI: 10.12677/0rf.2024.146583 849 BE 51


https://doi.org/10.12677/orf.2024.146583

X%

JI3CRE. THORE NG G N AMEBHLE] . B R 52 1L RERHE, M T SEIR XSGR, WIH 1
5 25 e 1 25 AL R IRME S LR i PR 3R . R 10] 45 M T 57 0% 5 55 R 28 DR AT 1% 438 10 A%
B, BT T PIEAEXR 2% R AR SRR SR AL, DR iE 5 A kA R e s it 1 B KYE
SEFETER AL BTN IUZ ML RIIERE, 456 SIR B, BT 7 RHASR AT NI, En T
AN SR R 28 ISR BN A T . Guo L [12]58 A FIXUZ W 2 A0 i 2 et AL R A 2k AR X2, #3 T
Ao B B BN S AL R RS, Oy AIRBERIU S Bt T Bk, A Z MR N, BT
AENS 2 4E AR e 1 48 AR TR 1L, R A AE R LS B SeA% 3 7 R AP (S 289 RO LR 5 i, 4%
BT ERN BT LA AN B8 ST o

3.2.3. HERGRFRISGE

RGRPEIT AR R R P IIRSRIS S0 b AR B2, @i 2R 5HEARE S, A3
FRTT TR R ARG HI I o XA [13]5I NAE S i, 48 & R D SR AL & A 1, feth 7 3laS
Mg AR AL S, R U2 SRR AL 7 Se ik . SRe[1410040 7 R e sl o2, JF R T
Wb L B AL R B S, AR RO FAER AL T ERTE T Yang Y [15]145 128 0t SILIRERE,
WHFL T AR B RIS 28 (AR, R T 7E Dirichlet 3 AT RS i — AP U0 IE RS 26 A5 BN L . Xu
M [16]55 K 15 B L Qe A 5 RVO MR EE ¢, MR 1 R 2 B BRASAEA, RSEEL T 1 IR S AT 82 [H)
MIBRBIAEI . Li J [17]08 T 4h o JE R et 1 BRSO IR IR i, v S ARG A et S (4t 173 R
BEAh, RDUHE[ 18] 45 (22 R BE, $ 1 4 IR A 5 T i A s LA & 07, SR R 48 X i o
FEMIFE . FEPI 1912 T J-A BEAY, 347 1 A EES AN R 3Rx A OB e 1 28 (K2, IR BRI 5
BOEHERM T 2% . EWM20) N RGP INIn A AR M, 457R T MR DR 24 I AL e,
BRI A BTG AL RN LRI SR 08 18 B . SRR 21145 G N DS R AL, BF FEIESR i 37 v
Bt A AL IR, BE— D TR MR R I AE A T /E ] . Alsalat G Y [22]55 5 ik & & A AN
RIS A BARR SIS R, N KRR 25 b 3 AT MR ISR S SR I T RS Ry . KGR
THERIGIN O 3 e 2 A A B 7 28 A% 18 DO OO i) 5 2 B A SR 1 BLBESERE, AN A SRR R
DAL 5 SEBR LI RE 1 T BT 5205 14 o

3.3. BUEKIR

ARSI 31 5 SCHRA K2 HCR AU B0 5 S e AR A ) IR AR 1, e 07 U9k
i BRSO Bt PR 4 AL R LB AT TIRAIRR . Behh, MR TR A 4 T s R
Mt BBC News. ST 451 5 IRECEER RAE B L RE . B0, St ER[ 1 EFHR B0 LICHC T Py
AN 8] BE N A S0 S AR S A RV B S0 (R T 10, 8 B R SRR T B e kI SRAT NI S
FEREHLH]: Guo L [12]58 b E ELHR R _E 3R T 8 752 26 % T e il 4 VIR Bed, 45 & i 2 0 M R UM
i DAL TR BRI, 0TS AL iR A OO T TR R b et e B
R BT, BTN AR S B R SRR, A B S B R BRI K . AR TSI
SR T S5 R AR 1) 4 1A 25 (17 SR - Alsalat G Y [22]F] FIREGGE T (1) 89 44 5213 Bde A= i 1054
A, I SCI RIS 46 N B AR H AT s S48 405 HAG R A, ST D R
MON GRS PRI 3R Bt NREma 5 2 1 FE B & G, IS SRR OB R RN SR, e st ish
TR S RO BB T W EE SR . LR BT, ASC ST SCRR BRI, IR U L K
ey, IR G WA 2 M7, XL TR RN JE BERNR T R e FEH LIS 4t 1 H Z A
PESCRPMBIS AR5, X AR ST FE R AT B B4R 3 o

DOI: 10.12677/0rf.2024.146583 850 BE 51


https://doi.org/10.12677/orf.2024.146583

X%

4. XHkTHE R RS

BUA SCIRR B, BT X SR A I PA A R R e 15 28 AL R D LB RO DDA T AP R R B B H T
W 2 S rh T2 S AL GUi A Y (U0 SIS BEAY . SIR ) AN, 5 P AUl AT AN SR A B A 1 2 4%
oA RS S AL R IR AR AN B SR o LAR I T — s I BR SCHF, (BRI R B IR 2 15 1k
MR bk ARLANEA 2 4SS AR T AN A AE B AL o — 2823 SR 22 AR Y B 5 He A 7 VR 45
&, Bl UR MR, DU S A R A (8] S B S S B G AL fR e &, IR T+
TURIHERTEAG FITE . BEAh, RGRHATAAE RS 0T T N HOE AT 2, it o B, &
Ty R AR A G TR R TR B 2 ST B SEIRAS I 4% . IR e T IR B A R R, R IR T O E
AR R NERVT Wi L ) i B e /1 5 TN RE /1. B0, #ho R R e itk ah S w4, 02 R B
BRTELRERARA, IRIESIHORMSEIL 71 AR S I S P . JR1, X805 AR SEFR i H
PHAFE—E R, W ERIRA RSN SEOR B = 5 — b, ARRTEIIR 5L R i — 0
R 7EE .

FERRARIZTT TR, DA 0F 7C T ZE R A7 ORI R (R E Ve, [RIIN &5 & X 28 TR s BR AL
SZ G (U ) AT T8 1 65 SR SE Rt o I et B R R MR TE SR AL 17 SR SRR i, — 25
FOH I TR G AT RE R A OGH [ PRI, RIS B MR AT N B S AR 3 HLE], 8 1 TS24 1L 4R
TR BRI, O SEPRN SRAE TR RS . AL, BRI TR A SRR A i) R A 147 SR
fi, IR AR AR BOR S ME NS AT, SO I (7] VP Al RO BERFAE S Hsh A8 . R Bl ok
PRI Z RPN RIS USRI T By, EEA B AEARE . KM DL SRS & (O TR BT Tl 15
Rroditt, DAt B SR IR [ S R 5 T fiE

ST SRR AT, RORWEFCRTAE LU LA — B8R 35—, BEZRERTE, LBl
ARG FIVE SRR 70, DUSE ORGS0 e R B i 28 AR FR I R 2Ll s 28—, RGuVEFadi Bt
LEAL AR (1 2 YU R 3R S BN, R AR AEA R S 5SS 5 T IR R, 5=, T
BEREAAEZE, RABETUIG 26 38 5 AT R SR B e W SRR U T O9) Z IR S ELAR s 5504, JF
HEAT N RE D AT PR 3 B OSCHRRE RIAEZE, DASCHRPSEER P R 2 ook AR T T, AORBIT T
FEEAR TR ) SRR YE, S a KGR S ZHESHENT 7T, 22D R AU RIS UE (Rt~ P AT
FIEEE, AT S AT T BR3P AT

SE 3k

[1] Vs, ZEGEL, XIESE. T oM E SR SIS ALY Sk R TORE T NSRBI BT AR 4R (AR F
22, 2020, 39(1): 51-54.

[2] kT BB RN REEOTH B ShWUE AT FE[D]: [l Anie 3] st s TR, 2021.

[3] FMEHE. RS 1 NS BT AT 7T [D]: [ 2200 ). Kvb: HHEg k2, 2022,

[4]  BXE#R. TH R GRS 25 R0 B AL 3R VAR R [D]: [l 22008 3], BFRE: 1L RIMVE K2, 2023.

[5] ZHafE, EM, THEER. HE R RHAT A R BN 2R AA——5 T COVID-19 #1511 SD 43#i[J].
KEZE 2021, 36(1): 183-191.

[6] ZEgT. ET CA-SIR B MZEA XL SR HUHT B [D]: (W22 008 3C]. BK: BRI K, 2021.

[7] ZESCf. BT IRAT RO RS 2 A FE AR 78 [D]: [l A0 10 30]. PR R RS AR K22, 2020.

[81 Nie, Q., Liu, Y., Zhang, D. and Jiang, H. (2021) Dynamical SEIR Model with Information Entropy Using COVID-19 as
a Case Study. [EEE Transactions on Computational Social Systems, 8, 946-954.
https://doi.org/10.1109/tcss.2020.3046712

[91 T8, mRE. Bhithe 5 EIRE BB @RS J ). B KEEmERB SR (F3E30), 2023,
40(1): 79-86.

DOI: 10.12677/0rf.2024.146583 851 BE 51


https://doi.org/10.12677/orf.2024.146583
https://doi.org/10.1109/tcss.2020.3046712

X%

[10]
[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]
[19]

[20]
(21]
[22]

TAAE, BB/, RS SRS & TR Bz wt Fe[]]. Bk &, 2021, 40(4): 200-207, 199.
AR, REAE DA ARG AR HEUREE & LT L B 7 [D]: (201830 Bl #ivt
TRR2%, 2022

Guo, L., Li, Y. and Sheng, D. (2021) Modeling and Simulating Online Panic in an Epidemic Complexity System: An
Agent-Based Approach. Complexity, 2021, Article ID: 9933720. https://doi.org/10.1155/2021/9933720

UM, 25 Fe R SRS AN B 1 25 A% 7B I A BB ik L & Ui B F A B 98 [D): [ - 22678 3], BEAR: TG )
JE K, 2021.
¥y, R A AL R W 0 NBEBR B0 B D) [AlE 24008 50, K R Tk, 2022.

Yang, Y., Zhang, Y., Zhang, X., Cao, Y. and Zhang, J. (2022) Spatial Evolution Patterns of Public Panic on Chinese
Social Networks Amidst the COVID-19 Pandemic. International Journal of Disaster Risk Reduction, 70, Article ID:
102762. https://doi.org/10.1016/].ijdrr.2021.102762

Xu, M., Xie, X., Lv, P., Niu, J., Wang, H., Li, C., et al. (2019) Crowd Behavior Simulation with Emotional Contagion
in Unexpected Multihazard Situations. IEEE Transactions on Systems, Man, and Cybernetics: Systems, 15, 1567-1581.
https://doi.org/10.1109/tsmc.2019.2899047

Li, J., Zhang, F., Li, M. and L4i, J. (2022) An Evacuation Time Correction Method for Passenger Ships Fire Considering
Passenger Panic. IEEE Access, 10, 112433-112443. https://doi.org/10.1109/access.2022.3216962

RN, FEA, T, % I NATRE RO A SN SBEURET]. P E 2R R, 2022, 32(4): 148-154.
TP, SRR T TN L2 B R R I 4% % B B A R R A 0 A AR R R SR I sZ A [D]: [k A AL IR ).
WU WL TR K2, 2021.

FIE. AL TAFAT W R G S AL BRI 5 B [D]: (W42 A8 30]. R RIEM TR, 2021,
HI R B IEFTT TP R AR DR RSB L B EL ], KAk 5%, 2021, 41(10): 2919-2931.

Alsalat, G.Y., El-Ramly, M., Aly, A. and Said, K. (2018) Detection of Mass Panic Using Internet of Things and Machine
Learning. International Journal of Advanced Computer Science and Applications, 9, 320-329.
https://doi.org/10.14569/ijacsa.2018.090542

DOI: 10.12677/0rf.2024.146583 852

% S

i
.


https://doi.org/10.12677/orf.2024.146583
https://doi.org/10.1155/2021/9933720
https://doi.org/10.1016/j.ijdrr.2021.102762
https://doi.org/10.1109/tsmc.2019.2899047
https://doi.org/10.1109/access.2022.3216962
https://doi.org/10.14569/ijacsa.2018.090542

	系统科学在突发公共卫生事件下群体恐慌中的研究综述
	摘  要
	关键词
	Review of Research on System Science in Group Panic during Public Health Emergencies
	Abstract
	Keywords
	1. 引言
	2. 文献搜索方法
	3. 文献分析
	3.1. 研究内容
	3.2. 研究方法
	3.2.1. 经典传染病模型
	3.2.2. 双层网络
	3.2.3. 其它系统科学中的方法

	3.3. 数据来源

	4. 文献评述和总结
	参考文献

