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Tujuan

» Mengukur intensitas penyebaran COVID-19

> Proyeksi satu bulan kedepan (forecasting)
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Data yang tersedia

Jumlah populasi: N = 273523615

l Date  Month Infectious (I)  Recovered (R) Dead (D) ‘
28 4 7484 1254 773
29 4 7596 1391 784
30 4 7804 1522 792

1 5 8160 1591 800
2 5 8347 1665 831
3 5 8471 1876 845

P> https://www.worldometers.info/coronavirus/

> https://kawalcovid19.id/

» https://corona. jakarta.go.id/id/data-pemantauan
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Framework yang dipakai
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Model dinamik
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Model dinamik
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Model dinamik

At
S(k+1) = 1-— Re(k)I(k) ) S(k
(k+1) = (1= o RAOI0)) S0
At At
I(k+1) = (11— —=)I(k R:(k)I(k)S(k
(k+1) ( T;)()+NT,-t()()()
1-x
R(k+1) = R(k)+ T Atl(k)
i
Dk+1) = D(k)-i—%Atl(k)
Re(k+1) = Ru(k)
parameter simbol
Case-Fatality Rate
waktu infeksi T;
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Model dinamik

S(k+1)
I(k +1)
R(k+1)

D(k +1)

Re(k +1)

At
(1 — T Rt(k)l(k)) S(k) + wi

(1= 20 + o R(RIR)S(R) + e

1

R(k) + ;XAtl(k) +ws
i

D(K) + %Atl(k) g

Rt(k) =+ ws
parameter simbol
Case-Fatality Rate
waktu infeksi T;
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Model dinamik

At
S(k+1) = (1— Rt(k)l(k)) S(k) + w1
NT;
At At
I(k+1) = (11— —=)I(k R:(k)I(k)S(k
(k+1) ( Ti)()+NTir()()()+W2
R(k+1) = R(k) + l;xAtl(k)+W3
i
D(k+1) = D(k)—l—%Atl(k)—&-vm
parameter simbol
Case-Fatality Rate
waktu infeksi T;

w(k) ~ N(0, Q) + distribusi normal. S D U ’{‘
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Model dinamik

Kita definisikan

S(k+1)
I(k+1)
x(k+1) = R(k+1)
D(k +1)
Rt(k + 1)
Model diskrit dapat ditulis sebagai
x(k+1) = Ff(x(k))+ w(k)
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Framework yang dipakai

COVID-19
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Asimilasi data
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| y® Data | Model
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Vektor Data

Vektor data dapat ditulis sebagai

S(k)
y(k) = ‘LI?(([:())
D(k)
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Vektor Data

Vektor data dapat ditulis sebagai

S(k) 100 00 f((:))
I(k 0100 0
y(k)= (R((k))> = (o 01 0 0) g%’;;
D(k) 0 0 0 1 0o\
c W
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Vektor Data

Vektor data dapat ditulis sebagai

S(K) 1000 0 7((:))
y(k) = /Ie((i)) =10 0 1 o of|RMW|+v
D(K) 000 1 0 ,g’t((’z))
¢ *)
x(k

Asumsi
v(k) ~ N(0, R) <« distribusi normal.
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Framework yang dipakai

COVID-19
Pandemic

Asimilasi data

y(k)

LA Data Model
= —3 0 |xrD)
D _H

® D

Estimation
Forecasting

» Model dinamik (x(k + 1))V’
> Vektor data (y(k))v'
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Asimilasi Data

(y(k) — Cx(k|k - 1))

data injeksi
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x(klk) = x(klk—1)+ K(k)
— —_——— ~——
Kalman gain

posteriori estimate priori estimate




Contact Index (Cl)

Cl= & atau Cl =
R

0 tmax

Kontak Indeks (KI)

Kl saat ini = 40%
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Total lockdown

China
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Model dinamik

%108 SIRD Model
c 2 T T T
.o
©
151 1
Q .
0? Suspectible
- 1°r ~Infectious 1
° ~Recovered
q) (==
Sos! Dead |
IS
S
Z O * |

Feb 15 Feb 29 Mar 14 Mar 28 Apr 11 Apr 25 May 09
Date 2020

SDU<

UNIVERSITY OF
SOUTHERN DENMARK



Testing, Tracing, Tracking, Treating

South Korea
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Lockdown

10~ ——Death
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Lockdown

Denmark
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Physical distancing

Sweden
2 ,“04 COVID-19 Cases 6 Real-Time Reproduction Number (Rt)
—— Active Cases 612 1 [CIConfidence Interval 95%
1.5+ —=—Recovered Current Rt = 0.80017
——Death 4-
1
2- PPy SN 1
0.5 4971
:damo
0 \—;g
¢ < » ¢ < »
Q,\@ ¥ S & Q\\é o8 Q\\&
Contact Index (Cl) «10* 30-Day Forecast
Current Cl = 14%
N 3l
2
1
« Past | Future —
o -
| - & $ 5 &
07-May-2020 Q\\@ Q\\vq S o 0\\5»

SDU<

UNIVERSITY OF
SOUTHERN DENMARK



Lockdown

us
%10° COVID-19 Cases Real-Time Reproduction Number (Rt)
107 998445 6
—— Active Cases [CIConfidence Interval 95%
8 ——Recovered “\\Current Rt = 1.0334
6L ——Death 4-
4
2
2 /217250
sessssnnnn 76928
& S & S &
o S N o8 &
Contact Index (CI)

30-Day Forecast

Cl=100%
1=80%

rent Cl = 20%
N

W

+ Past |Future —

0
07-May-2020

$ » N
Q 2 o>
\a W S
N S K QY

SDU<

UNIVERSITY OF
SOUTHERN DENMARK



Lockdown

Russia
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Partial lockdown

Brazil
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Lockdown

Qatar
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