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» Coronavirus disease 2019 (COVID-19) is a fatal global ‘5 =X
pandemic that caused by severe acute respiratory World Health

syndrome coronavirus. o
o Organization

Until 26th Oct 2021
‘ Global: 245 million cases ‘ (WHO)

26 Oct 2021
L N 433,790 . . .
T-dny v 419,593 * ~ 92% of cases will be lowered if the proper social

e distancing practices are conducted (Prem et al., 2020).
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Source: JHU CSSE (2021)
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Source: ourworldindata.org (2021)
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» Computational models like Agent-Based Modelling
(ABM) can be used to analyze diseases spread in terms of
geographical and demographic aspects .

Real World =) Agent-Based Model

ABM model for Urmia city, Iran
Developer: Gharakhanlou and Hooshangi (2020)
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EXAMPLE 2 - Meso Level

°
, ® ® ® 1 ¢
= UMINESIM»> - - - 12:20
ABM model for small town in rural Canadian municipality Office ABM model
Developer: Luminesim (2020) Developer: Accenture (2020)
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PROBLEM STATEMENT

Reasons Difficult To Practise Social Distancing

83 COVID-19 clusters @

May offend other people when

EEER.,

aNH

Students will come back

building/location/transport

practice Social Distance 2z A
campus for conducting
e interacion "+ 345% academic works
Keep forgetting to maintain 36.8%
N hoosing e+ | 41.3% Aim of the Study:
1st January 2021 to 21st Apl‘” 2021 supermarkets/elsewhere)
Pecple around me don't [ 4334 To model and analyze the COVID-19
ractice it 5 . . . . .
’ infection inside the campus using ABM
‘ Limited space in

76.2% ‘

Source: Perialathan et al. (2020)
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LITERATURE REVIEW
1%t Factor:
[ INFECTION FACTORS OF COVID-19 | Social Distance
l l \ Country Social Distancing Rule | .. =951
China More than Tm R - Ot ofsample prdictions
Social . Exposure Malaysia Atleast Tm e kim0 )
Distance Ventilation e South Africa At least Tm . N v mon 0
Australia Keep 1.5 m .
Japan Atleast .8 m |- .
Brazil Atleast2 m : ‘
° o \, Canada Atleast2 m - =
\ / United Kingdom Atleast2m )
United State Maintain 2 m Disarce (m)
Source: Xie et al. (2020) Source: Chu et al. (2020)
(Burridge et al., 2021; Jones et al., 2020; Sun and Zhai, 2020)
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2" Factor:
Ventilation

Minimum Ventilation Rate
Requirement based on ASHRAE

Modified Wells-Riley Model
(Sun and Zhai, 2020)

Exposure (ASHRAE, 2019)
Sodalldistance L) Occupancy Ventilation
probability Category Rate
(L/s/person)
P, =1- exp( - Pd Lecture Classroom 338
E [ Office Space 25
University/College 5}
Probability  of Effectiveness Laboratories
infectious risk of ventilation T
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RESEARCH METHODOLOGY
Phase 1: w}

Planning Phase \

Data Collection

{ Setting of Analysis Parameters }

Phase 2:
Design and

Development Design ABM Model
Phase

v

{ Develop ABM Model using AnyLogic software ]

v

Phase 3: { Analysis with Developed ABM Model }
Analysis Phase
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FABU [l’litgn:ygﬁaspeﬁle Pa%quJcTeM kany logic
FABU Room Interior Layout | PHB UTM Personal Learning Edition
Number of Students FABU UTM Version 8.7
Number of FABU Staffs | FABU UTM

- Laboratory

-
Scenarios —— Lecture Room ]
Postgraduate Office
= (Reception Area)
Students (Agents)

Social distance:

enter Study Area e 1m 15m, 1.8 m 2m

=~~~ 7(cool air environment)

Exposure time:
* 10 min
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3rd Factor:
Exposure Time

>=15 minutes

Close Contact
(€DC, 2021)
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N PUD

L Block C02, FABU, UTM
Floor [ RoomType | Room Name
~ Level
1 Laboratory GISLab2
2 | Administrator | Postgraduate
Office Office -
Reception Area
4 [Lecture Room| Lecture Room
Study Area 2
| Biock Co2

. W
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Infected
“.people

CONCEPTUAL DESIGN OF ABM MODEL

Yes ~Unfavoura ble\
~ Social Distance 5’
~._and Time of

h oum

No initially
__Infected _—

— f\

Yes

\;‘;Contact/ S
N

End

[ N
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DEVELOPMENT OF ABM MODEL
IN ANYLOGIC

[ Agent State - Statechart }

statechart

InitiallyInfected
[o—=<> Y

In(1-P)-E,-Q/N Time taken for
e, s e, L A
Pa-Bap F)econ'ung
infectious
Susceptible Exposed Infectious

® © @
L U N
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INPUT INTERFACE

A coaLt-Simulation AmyLogic Fesonal Learing Edtion

COVID-19 Agent-Based Model in GIS Lab 2, FABU UTM

Location: Block €02 Level 1

bddin bin Amerudin

Sup vt
‘Master Project: Stmulation and Aualysis of COVID 19 Tfection

Using Agent Based Modelling

Based on Social Distance.

Vear: June 2021

> o mm Qe A w13 @
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DEVELOPMENT OF ABM MODEL
IN ANYLOGIC

[ Agent’s Behaviors - Pedestrian Library ]

Simulate the movement of agents to enter the room
and stay in the seats

pedSourcel o ysolectOutputl  pedService  pedGoTot pedsinks

__ pedServicel pedGoTo21 pedsink6

@ pedSource! - PedSource pedService? pedGoTo25 pedSink7

number of arrvals: . [7) {
- | tunberorrespie ) o e ]
\pedService3 pedGolo27 pedSinks
< pedservice - PedService \
Pedserviced pedGoTo29 pedsink9
Delay time: + [ TimeofContact | [minutes v \

]
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RESULT INTERFACE

Initial Simulation Simulation after 5 minutes  Simulation after 10 minutes
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Analysis Parameter

COVID-19 Agent-Based Model in GIS Lab 2, FABU UTM

Location: Block C02 Level 1

Number ofPeople: O | 25 people |
1
Fracton Tl o 00 (e betweeno-t) [J2008

(Todeioe th ntial mumberofnfcid pople) |

Timeof Contact: [ 10 mimres 10 min | ~
Probabilty of Infection: [ 502] (valne berween 0-1) |

2% infection risk /

— — — — RN |
Author: Gan Wl Xin \

Supervisor: Dr Shababuddin biu Amerudin \
Master Project: Simulation and Analysis of COVID-19 Infection
Using Agent Based Modelling
Based on Soclal Distance

Setup Parameter

_ ‘ innovative e entrepreneurial ® global | www.utm.my

22

h oum

COMPARISON OF THE ANALYSIS

Percentage of New Added Infected and Non-Infected People with 10 minutes Exposure Time
New Infected @ Non-Infected

1.0 m Social Distance 1.5 m Social Distance

m‘... ..

18 m Social Distance 20 m Social Distance

m‘..l ..

Postgraduste  Lecture Room2  GISLab2 Postgraduate  LectureRoom2  GIS Lab2
Office (Reception Office (Reception
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CONCLUSION

* ABM is a technique that can simulate and

analyze the phenomenon of the COVID-19
spread in the indoor environment.

* Social distance is a guideline for administrator
to arrange the capacity of the room.

* ABM models can give the awareness to the
administrators and students.
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RECOMMENDATIONS

Larger extent that covered the rooms for all
buildings in the campus in 2D and 3D model

2

Add new parameters:

- Room size (dimension)
- Seat arrangement

3

Time of contact in the rooms when all of the
susceptible agents will get infected
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