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Dynamic model of COVID-19 disease and performance analysis of Iran,
Germany and Turkey with experimental data

Mohammad Maghsoudi, Mehdi Siahi

Abstract: COVID-19 disease is caused by a new type of coronavirus, which is an infectious disease that has so
far infected more than 90 million people and killed about 2 million. Hygiene programs, treatment, education,
restrictions and other preventive measures are the inputs that can limit the spread of the disease, which in turn
reduces the incidence of the disease. In this paper, in order to investigate some of the influential parameters, a
nonlinear model is analyzed to investigate the effect of hygiene and education on the transmission dynamics of
COVID-19 disease. Also, the experimental data of three countries, Iran, Germany and Turkey, from the beginning
of the outbreak of the disease until 21/10/1399 are examined and statistically compared. Then, the performance
of these three countries at the peak of the disease outbreak from 11/08/1399 to 21/10/1399 is analyzed. The results
show that proper education and hygiene will reduce the number of patients. The results also show that Iran, despite
sanctions and lack of facilities, especially from 08/11/1399 to 21/10/1399 has had a relatively better performance.

Keywords: COVID-19 (Coronavirus), Non-Linear Modelling, IRAN, GERMANY, TURKEY

(83 32in daes 1L 13 0dge ok 58

o sb e | s o881 — 01t 533 5l 5 J S Oledige ezl o S e >
RURNER


mailto:Dr.MohammadMaghsoudi@gmail.com
mailto:mehdi.siahi@srbiau.a.ir
http://dx.doi.org/10.52547/joc.14.5.127
https://dor.isc.ac/dor/20.1001.1.20088345.1399.14.5.10.6
http://joc-isice.ir/article-1-828-fa.html

[ Downloaded from joc-isice.ir on 2025-12-21 ]

[ DOR: 20.1001.1.20088345.1399.14.5.10.6 ]

[ DOI: 10.52547/joc.14.5.127 ]

S Sresla b S 5 5 OLIT W0l l s Slas Lo 54525 514557 (6 5lon (Ssles Jue VYA

Al g (83 s dozea

9 a:_,ﬂ codd anke 3 Cure s u_“> 03 b e Rl Ok Nty

(Jﬁ@a}j}‘MWb)&E@ﬂ\fﬁE:ﬁ

4
15 X 10
S(t)

g aw
§ 10 —_—()
2 R(t)
£ E(t)
s 5
o
=

N

0 10 20 30 40 50 60

Time (Days)
Ro <1l Ll 2 1l () g ) SIS

b das e Ol 1y sie 331 mals , Cilig LSt (V) S

S ily 93 4 Wb e RIS e Olylen 3l (g 5

R 5 analr > SAMbI L il 53 ol DL Ske slkas alS

I el sl B(Y) 55T b i e & 03,0 BT o

4
2 \><10
\ H=0.1
H=0.4
1.5 H=0.7
~
= 1
05
[ E—————, —
0 10 20 30 40 50 60

Time (Days)

GWWYJS&

475 9 OWIT Ol 33 18- 995 (g £
Gipam 5 pe3 Siu 3 (Salts e 53 el (o) eealie w a5 L
Laosls .ﬁjl;};@u:)gh.o Sl lan Lo 4 528 4w o 25 laosls cw)
1 L 55 5 e 5 n slaosls (V) sl oo ok ol izl V8] S
s 4 al Slas s o OLE 1 WA/ /Y 26 B (6ol s sl
S Sl i a5 g8 3ler Lol il o QLT 5487 5 51 208" Cil e a 011 5o

2,5 03l Gl e DU 55087 5 sy o Jasl 3 45 0155 0 OT Y5 )

148 ole e YV b 4S5 5 0LJTeol ot (goleT (glaosls Y g

&£ . wilsye e osls
2358

BFIVA Y VFAAY \YAPF & ol !

FIFYA YOYOW - 144101 F oudT

YYA+V LALVSTY YYYSYOF oS 5

) CCVARVA SN AL LSV VARSI PP R Y
ST 086 b bacdss Bk 5l s Asb o3k ol 03> S)ben facs

)\C,.]a}‘auLsa}’ujU’AKUZ‘)}ATﬂc.)ijL:oJ;JbCJY

doddo —

S A3 o U8 o b £ AU ol pU VA58
Sl Calig Ol D] ol b ug g 5 Gloslgls 4 Glase
O Oy 02 S Uy S rsps ey Sl 1 V- sST # ksl
by s (g3lud e (51 ilee sla bg, [¥] 5,8 Sl sl el
Pl dbe  me o a5 [¥] Lo s e enlizal aigley
2318558 Jast eSalys [F] L3 ol s slgiig VA-igs8
e Aol 6 e dgn sk e ST s 1 1 ple (sla 23S
Al ol 55 ool 0k gy 2 [0] 55 oS Sl g (5 ke o (51
Va- 5,8 5Lasl ys Cbldg 5 iiseT LS50 5 o ealizul [#] Jute
élm:l:‘J.J..ew‘ﬁmq@jl{mﬁ.@ldf)lﬁw)ﬁ:)f
b tmlie ()ls 0 LB S 4S5 5 OWIT W01y
VWRA/Y /YN G 55l ¢t (5101 515525 ar (5laosls auylin o2 e
Soles ! AT AFRA/Y /XY B A4/ AN Sl aesls 4uslie 4 cpioman
YY1t bS5 0387 PR /N /YN G5B 6 s g o a3 e
O ¢z 455 53 Sae O gl ¥ 51 o 4575 el a5 53 Sts O gekes
455 53 e ks &S5 51 S b Olpl 5 oms 485 3 Opdkes ¥ 55
[Vl e o254

Solow (Faolizd SileJoo -F

LT ok 55 LOT (madhe Condsy & ey b Gl e &
IV] 355 0n 0303 DL 5 Slacaman 15 L 5 558 0 03ls 05 N(Y)
4 03D s 531 QL) o s 3 5131 R(Y) wsbs s 130
Q1) ot adss 5 51 31.S(E) (wl) dmtns 131 (L) (U5 S s o
CaCaner b )len (Kol Jobo tias e OLES |y i sie e S

Wl ol 031> 3Las (V) dslan j3 i

j—ts(t):A—l(H )S () - xS () +a,Q) +6R )
%Q(‘FMH)5(t)—(0!1+az+/1)Q(l)

L10-600)-(@ o) 10) "
LRO=a10-(+0RO

do Wi
th(t)’w1+wZ|(t) e

S el analr 3 (E(1) Sledbl jlasl 5 5T 2
255 e Golowy 4 Ml 5 Al am 53 5 Clgy lan

Solow (Faolsd Joo (& 5lwdmis gu s ¥

Wl 0k o3l [VF] (sloosls 3 edube gy s 5 (S 5lwind (51

o 0315 0Lai Ro<L 5l Lol o 6l Camer IS Sl (V) s

QMW.))J@&)\WJJ&)M@JMQ&M‘

Journal of Control, Vol. 14, No. 5, Special Issue on COVID-19

VAo 508 aabiody s o oylas OF o o 8 alone


http://dx.doi.org/10.52547/joc.14.5.127
https://dor.isc.ac/dor/20.1001.1.20088345.1399.14.5.10.6
http://joc-isice.ir/article-1-828-fa.html

[ Downloaded from joc-isice.ir on 2025-12-21 ]

[ DOR: 20.1001.1.20088345.1399.14.5.10.6 ]

[ DOI: 10.52547/joc.14.5.127 ]

YYe S Gresls bS5 5 OLIT W0l l s Slas Lo 54525 514557 (6 5len (Ssles Jue

Al g (83 s doea

ot 0Lk el i sbear b o o Jilas Lo 5 OLIT 51 Ll 3 (5,50
U5 8" s 51 (56 Oley sl 87 51> O ol 5500 w509
e g 4 Ao a Sl K0 55387 53 51 a8 (Sl pe 4 011 5o
S bl E s WL g8 BB e bYs 5K S As
Solow 0l Eaed sl 53 01l &8 5l LS ol 3 87 g2 5 S 5287
OT s 5 ol 42305 (5l ¢ 5 sl (Slasle & S (5 1 5 Shos
O3S e 53 Goley f i 4 Lomlao (g Pilew ol 55
Jlast 03138 3 Sy (o255 T (Sl lab 5 55les 5Kl (s31e pute

.Uubdn QT Ji\h Bl thg,fu OMS” 23 JP R LAQ,.LQJ.W

Ololgdy -1

GO& ssle oz 5 01l 53 Jlo 0L SOy 4 45 b -
Lals 1,50 558 5 00 gle 31TAST 4 555 s 45 (6 ole
Sl5p GV Comar Lo 5 e Slal o (65185 5 VB LS
(Ol 3 53 o pin) Dl g (52 (o Kin b olne i
(55 Candy Do 5 3 o 50 oS s

DBy ks 4 L5 oo B 5T o b 1 el 5,1 87 LT 1Y
Ot Ll 355 o0 4o 5t 53 (ST S8 e Cgr 53 03 0
B S JUs 1y ol ST 0L 5 2T fsdse Bl
35 68 sl (53l &) Lo Ll 28l 5 5l

&l

[1] N. Al-Rousan , H. Al-Najjar. (2020). The correlation
between the spread of COVID-19 infections and weather
variables in 30 chinese provinces and the impact of chinese
government mitigation plans. Eur. Rev. Med. Pharmacol.
Sci, 24 (8): 4565-4571.

[2] Q.Li, X.Guan,P.Wu, X. Wang, L. Zhou, Y. Tong
,R.Ren, K.S. Leung, E.H. Lau, J.Y. Wong, etal. (2020).
Early transmission dynamics in wuhan, china, of novel
coronavirus—infected pneumonia. N. Engl. J. Med.
382:1199-1207

[3] Kucharski AJ, Russell TW , Diamond C , Liu Y,
Edmunds J, Funk S, et al. Early dynamics of transmission
and control of COVID-19: a mathematical modelling study.
Lancet Infect Dis 2020

[4] Mizumoto K , Chowell G. 2020. Transmission
potential of the novel coronavirus (COVID-19) onboard the
diamond princess cruises ship. Infect Dis Modell. 5: 264—
70.

[5] LiuY, Gayle AA , Wilder-Smith A, Rocklv J. 2020.
The reproductive number of COVID-19 is higher compared
to SARS coronavirus. J Travel Med.27(2):1-4

[6] ADENIYI, Michael O., et al. 2020. Dynamic model of
COVID-19 disease with exploratory data analysis.
Scientific African, 9: 00477, 1-21

[7]1 https:/iwww.worldometers.info

0) K& 5 (F) UKo o(F) JSKb sl 6 5 151, golem pl 0 53 555

.M)@Ow‘)g_’;)félﬂJ%‘m‘ﬁ‘j}))kﬁ-‘—tw%_;@

5
15 x10
IRAN
GERMANY
TURKEY
[}
@ 10
(2}
©
(&}
3
° s
0 10 20 30 40 50 60 70 80
1 Nov - 10 jan
ST 5 a8 5 0l 5o Sl HLT v S
5
15 x10
IRAN
» GERMANY
9 TURKEY
5 10
>
Q
(5]
15}
o
S 5
o

0

0 20 40 60 80
1 Nov - 10 jan
OWIT 548 5 el 55 O&BL 550 HLT F Ko
4 x10%
IRAN
GERMANY

TURKEY

Total Deaths
~

0 20 40 60 80
1 Nov - 10 jan

OWIT 548 5 0l 55 G LT S
OLDtee sldas s o OLas |y Slej o3l ol glaests (V) J g
o ol axils LRIV 4S5 Y40 OLIT (/08N Ol
Flaw plo s (23lg Pl gp Sole) O1p) fg s Sas I 0L
i e S 03l 53 Ol Sl b sl imes Sl oo (Lo e
@3le 0T ¥s 51 S oS axsls (2l 30 2YOY 5 us OLT (sla 5 5o
el 2538 glaole )3 g 5 o 3 e &7 iL o (s slen K

WA BAYRUANY 51 21531 5 5 5 (G5 el 5T (1) Jpr

b e ol

oLt D (1)) 5 oLt D Pl /528
FOYAA  BFIVY /64 IAD A IR 74 ST VARA o R
VOEYY O FVFFA UYALNY OFFYFS 14N40VF /YOYSY olJT
ARTAr 2 A VXN VAR Y & A S T 2" o R A T2 VAR P Y2 g

S 5 4o -0

3 pke S Calug cls.w Sl S sl Olas il @L:}
S S AR El (il olon b o e Sl seT 215

Gole a5 sl Qw@uw,(éjkﬂqﬁq(ﬂg) 34 o S sie

Journal of Control, Vol. 14, No. 5, Special Issue on COVID-19

VAo 508 aabiody s o oylas OF o o 8 alone


http://dx.doi.org/10.52547/joc.14.5.127
https://dor.isc.ac/dor/20.1001.1.20088345.1399.14.5.10.6
http://joc-isice.ir/article-1-828-fa.html
http://www.tcpdf.org

