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ABSTRACT

This paper presents the basic concept of
coronavirus reproduction number concerning the
definition and an important of basic reproduction
number and reproduction number. This leads to the
knowledge of contagious disease level related to
coronavirus disease and lifted lockdown in Thailand.
Mathematical equations of preliminary estimation of
virus reproduction number at the early stage of
outbreak are associated with the contagious virus
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disease in comparison with the reported laboratory-
confirmed cases of coronavirus infections and being
lifted lockdown in Thailand. Simulation results show
that the preliminary estimation of coronavirus
reproduction number is related to the lifted lockdown
regarded as the dangerous of coronavirus pandemic in
this recent.

Keywords: Reproduction  number,  Pandemic,
Coronavirus disease, Lifted lockdown, Estimation
method
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3.1 asrAnuimingliuelalsunlia

\Wolalsurla¥a (Coronavirus disease 2019: COVID-19)
vide elhfalalsunaeiugnguornsmadumeladsundy
JUWTY 2 (Severe Acute Respiratory Syndrome CoronaVirus
2: SARS-Cov-2) [8] tluliSaninensiuiearsifen(Single-
stranded RNA virus) Tu 39 Coronaviridae 4 a ¢ @1 @
Betacoronavirus finelviinlsatendniaunislsafiameiile
(Pneumonia) Faduameiuglusiilimenuuinouluuysd
nelitinen1sthesruumadumelaluay wagaiunsouwns
Wornaugauld deiisnsaunsnuideluifiesgdu (Wuhan)
uaumayide (Hubel) Useimaansnsasguszanuudu Buanta
Uaed w.a. 2562 audstagdu (9] - [10]
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wandluzud 1 uasfivdentiusnuueniiuszneudelusiuagu
shenguanslulawmsmiduly 9 (Spike) Busonunaineynia
h¥a dwandluguil 1(n) Wegshendesganssaididnaseuas
dindumiiounsngdueenindenseveyninvoudelalsu
a¥a dawandlugud 1(v) Wuamuanamedugiuine,
(Morphology) #4191 “Corona’ Wun1wianiu ulain ung
(Crown)

Faduidelalsunhyaaeiusidelsaludnisszuy
maiumely e1aunsuigaunaznelsaluauld (Zoonotic
infection) dsannsadeliianenudutae Ifulsalinin
sssumluauidlsaszuumaiumeladiguuss 1w lsamadiu
melangIuvannans (Middle East Respiratory Syndrome:
MERS) kag ngua1n1sniniuigladsundusunss (Severe

Acute Respiratory Syndrome: SARS)
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way 150 Uszineluniveide glsy awsnwmile swsnld
wen3In uaglaweilly lagnudnlinisinreanaugau
(Human-to-human transmission) v sidelalsurladalézu
nsfuduudilunngiinie uarlutud 11 furaw wa. 2563
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Podefidunansenuiua RO léud

1) onsn1sAnneluuszng (Rate of contacts)

2) ahanfuvesnsindefiiiunssyuinseninams
finno (Probability of infection being transmitted during
contact)

3) izﬂznm‘ummiam‘ﬁa (Rate of infectiousness)

UK ]

A15NA 1 MIFUIYNITUNTTZUIANUTIY (Ry) voulsAdnsanIn

v

wwalasamtuinssn

U

deTsn ANTWNINTZINY i R
(Transmission)
Ve 81n17 (Aerosols) 12 - 18 [15]
(Measles)
1Uale dudnsUn 5-71[16]
(Polio) (fecal-oral route)
AN azoealueNeHIY 4-7 [16]
(Mumps) SEUUMALAUMETR
(Respiratory droplet)
ldnsfie duagne 7 - 6[16]
)Smallpox)
linin arolusInNIANIY 3-217]
(Common syuumaiumela
cold)
lininlng aroaslusINIANI 0.9 - 2.1 [18]
(Influenza: syuumaAumela
seasonal
strains)
dluan younamlusianie 1.5-1.9[19]
(Ebola) (Body fluids)
Yn5a arolueInNIANIY 3.1 - 4.2 [20]
(SARS) syvumaiumela
Wwesd Ao luINIARIY 0.3 - 0.8 [21]
(MERS) syuumaiumela
Talsunlasa Ao luINIARIY 3.8 - 8.9 [22]
(Covid-19) syuumaiumela

91NFLAVNITUNITZUINNUFIU (RO) vaslsalalsunlada

ENGINEERING TRANSACTIONS, VOL. 23, NO.2 49)JUL-DEC 2020.

lafunsuseidiuegsendng 3.8 uar 8.9 [22] Favunea1udn
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a ' o ' i a a a .
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reproduction number: RE) [14] TagTluna1uiuaSedu

= a
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(Previous immunization) 9N UK LASUNSoFUN ALY B
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(Contact) Hanune199zlaildfaLde (Infected) uazaAnadsy
‘uaqmamaam%aimzﬁwﬁEJQﬁm'amiﬁmL%a (Average
number of secondary cases per infectious case) azdiansin
nidunsunssEURiugIu (RO) fedudiaunisunsssunn
(R) aniBudiadsvenaanisindelussdunionivenisinde
yossuulsznsINTisauuouar fudauss
dwfumsAinmdl R awnsadszanaldannnism
HARRITDIFATNIUNISEUIRTIugIL (RO) fudndaumestsy

Waiilelsa (Susceptible host) fail [23]
R = RO X
dlo x € (0,1) Lﬂué’méaummﬁ%’uL%ﬁhﬁi@kﬂ

aguléin dhAn R fidannndn 1 udh Suuvessaiiny
msfndorziiudy Sadenin 9auTesnI338UIn (epidemic)
\dlo R fidwintu 1 mneanut Welsaavegfinisuniszuin
aglusziulsauszdiu uazdn R fidwdosnit 1 udiduauiea
fnumsfndesrduanas  daduiwesnisiinlidelsanun

U gdpainliian R dAdsenin 1
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5.  s5208U3579w
seilouisideinltlunisuseunaiArfaaunisunsg
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ssunvaatelalsuhialuusemelne deedl

5.1 A5n1sUszuna

A8n15UszuN (Estimation method) Tuseninanisiin
nssruinmaslsatu Tneiluagnsuissunudindeilasy
n153f9dsudalugaeiaantu 9 (Number of diagnosed
infection) y(t) SslusAunsn 9 V8INITWNITZUIA WUT N5
wWulpazidunuuiendluiuuloasiesniinisidule (growth

rate: K) Aunadlaann [24]

K = 4o ®) )
dt

AvuaauuRgunldiion1suseannm R, luguredian

1129 (Time delay) s¥ni19n15AnLT8 (Infection) N153%93Y
(Diagnosis) KAZAIIZWHINNNTAALTDLAZNITTUNUNITAALYD
Tasnisaulanuutendliiuudea (Exponential growth: K,)
v v fw N va & A | .
agduiusivszezainulAndeiuduasawin (Doubling

time: T,) @ansamwiadle fedl

Ky =7 3)

5.2 nsAnwnuUIIaasiuszezanfndausls

mMsfnwsveznaRneuds (Latent infectious period)
Tnglduvusiasiegrsiraiiorinissiasafienan R, e
msfinfndnldfunisitedeuds Tnsuvusassnisinide
(Model of latent infection) Tanumunenisiadeluszey
$i19°) [25] il
1) Fr9a1udvade (Average latent period : L) 18u
o &

o ' oo =y %
FCYTNUNIALYD lﬁJJJEJ’lﬂ’liLLﬁgf\]SENimLL‘WiL"Ual‘UEN
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WU
Y

2) Franafindoursade )Average latent infectious
period : D) Juszedidinisiade ldilennts w
asnsaunsielUSEBulS

3) geainga (solation) wasanlasunTidadenan
Tnodunasnsihaldiitedosiunsindofiatu

ymsemnadiion RO feil [25]
“Ry= K*(LD) + K(L+D) +1 @)

6. WaN15IY

vin1sdiaesnsviuainaunisadamaniiild Tngld
JoyadanT1geuanIun1sel Covid-19 vonsuaIuaulsa
NIENTAITNEY [26] S1audAnidelundar fuiidinig
senueandunmenisannsumuaulsauandluzuil 3 way
913U 4 uanssruRnidoarauegradunamadeiou
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1) el ¢ e uuudusisinunisseun

2) Aununali y(t) Lﬂuﬁwu’;uﬁamL%@ﬁiéﬁmwmﬂu
P81 t

3) VimsUszanam K mindeyatieessunuginided
I3unvidadeanviesufiinng y(t) luszezisudu

N15UNIIEUIN Aslandluguil 4 9Inn1sT89IuNs
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&

wnsszuranugAneauwsnluiun 12/1/2563

v
=

fAnun 9 987 Al
s.dlenatuly 14 Juduainduusninuginiie
Al t, = 14 efiTnnudfneayan yt,) = 8
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Al t, = 22 vl uugRnReazay y(t,) = 19
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33)dlenanduly 27 futvanfunsniinugfnido
fmunlik ¢, = 27 axfiduulRndeasau yt,) = 32
3anilonaniiuly 37 i’uﬁumﬂi’umﬂﬁwuﬁam%
fmunlik ¢, = 37 agdisuulfndeazan yut,) = 35
35udlenaniuly 47 Juduanfunsniinugfnido
fmunlik ¢, = 47 axdiduufadeasau yt,) = 42
360ilonaniuly 56

LYY

futfunntuusninuginite
fmualif ¢, = 56 axdiduaulfndeasau yt,) = 50

37)dlonanduly 64 Fulfuainfuusnitnugfnide
Anuali t, = 64 %ﬁaﬁ’nmu@’ﬁm%@azau y(t;) =
177

38)lorraiiuly 65 FufuainuusniinugFnide
AMUALA t; = 65 %ﬁaﬁ’nmu@’ﬁm%@azau Wty =
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39)lorraiiuly 66 FufuainuusniinugFnide
ANUALA t, = 66 %ﬁaﬁ’nmu@’ﬁm%@azau Wty =
2712

19

4) AWIUIIAT K 910aUN150 (2) Aetl

o _dnO®) _ () = In(y(e,))

! dt t,—t;

= 0.1081

5) FIUINNIAT Ry INAUNTST (4) Avuald L =7
way D = 9 [23] azle

~ Ry, = K,*(L-D) + K,(L + D) + 1 = 3.4665

6) MNISAIAMIAT K Uag R, Tunnyaeafiiivue
fauandlunisei 2

7) andeyatnediu danAummanaiy R, wld
“ Ry = 3.8192

6.2 SEMSUNUNISAMYDLUUADNNN

ndenneanniseutslantausenialinisunsseuin

veadolalsunhsadunsunsszuinlug (pandemic) [11] 34
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n1sYEnsERuLIAIITEnaatnaUssinalugaeud
25/3/2563

FINSFNUMAT K, 91naun1si (3) wag R, 91NaUN1S
7 (@) fviueld L = 7 way D = 9 [23] avldsauandlunisng
i 3 wanatuiluazszesnariiGunuswugindoduaoai
(Td) wdmanduaiiionman K waz R,

ndayatnedu dnAnnamanaie R, awla
~ Ry = 1.1536

A1519 2 A1 K uaz R, laeinnisAniialussezisudunis

UM

t y(t) K Ro

14 8 - -

22 19 0.1081 3.4665
27 32 0.1043 3.3530
37 35 0.0090 1.1484
a7 42 0.0182 1.3127
56 50 0.0194 1.3336
64 177 0.1580 5.1013
65 212 0.1804 5.9381
66 2712 0.2492 8.9003

200

T T T T T
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180
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715199 3 A7 K hag Ry nlavinnisarvialussge isuny

Tauganaiuaa

T1.

Fuf (o) Ty Ke Ro
16/3/2563 147 65 0.0107 | 11778
20/3/2563 322 69 0.0100 | 1.1671
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29/3/2563 | 1524 78 0.0089 | 1.1472
18/4/2563 | 3018 98 0.0071 | 1.1163
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