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ABSTRACT 

Corona Virus 2019 (COVID-19) pandemic has impacted every sector in the world. This virus 

spread through the droplet from coughing and sneezing, and then infected healthy people. This 

study developed a simulation to model a virus spread just after the infected was coughed or 

sneezed. In the simulation, humidity, wind velocity, and temperature were considered.  The 

simulation was conducted with Hamiltonian Monte Carlo, where was set a random initial 

velocity and angle for every 200 droplets with 500 iterations of each. The transmission data was 

derived from three groups: the age of 15 to 30 years old, 31 to 50 years old, 51 to 68 years old. 

At the age of 12 to 30 years, the droplet range and height were 3.13 meters and -0.77 meters. At 

the age of 31 to 50 years old, the droplet range and height were 3.22 meters and -0.83 meters. 

At the age of 51 to 68, the droplets range and height were 2.82 meters and -0.58 meters. The 

highest droplet range was from the age of 31 to 50 years old. Therefore, the age of 31 to 50 years 

old or the productive age was considerable with the highest risk in the droplet transmission and 

virus spread. This study can be adopted to consider the effective prevention in controlling the 

virus outbreaks. 

Keywords: COVID-19; monte carlo method; simulation; droplet transmission. 

INTRODUCTION 

The Corona Virus 2019 (COVID-19) was reported for the first time in Wuhan, China, in 

December 2019[1]. This virus caused bad pneumonia to the infected person and transmitted 

from human to human through droplets and aerosol[2]. After infected a lot of people in China, 

this virus also infected many people in the world and became a pandemic[3].  

Based on some investigation, Covid-19 dispersion was like the other pandemic, e.g., Middle 

East Respiratory Syndrome (MERS). Those viruses spread through the airborne droplet, 

direct and indirect contact with the infected person[4,5]. In addition, previous research 

showed that airborne droplets contributed to a significant dispersion while talking, sneezing, 

and coughing[6]. Unfortunately, human eyes could not see the airborne transmission. 

Besides, the droplets number while coughing and sneezing were in thousand to ten thousand 

with various sizes[7–9]. Moreover, the droplets duration in the air was around two minutes. 

Therefore, the probability of virus transmission was also high after coughing and 

sneezing[10]. 
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ABSTRACT 

Alzheimer's disease is a type of dementia characterized by a gradual decline in brain function 

from memory to physical function. The diagnosis of Alzheimer's disease can be made by 

analyzing brain signals from the recorded EEG (Electroencephalogram). However, the main 

problem in understanding EEG signals is that the measured signal is mixed between brain 

signals and artifacts. Artifacts are highly undesirable in EEG recording because they can mimic 

and obscure the original brain signal waves. Therefore, the purpose of this study is to apply the 

ICA method to pre-processing data to remove artifacts from EEG recordings and to analyze 

EEG data from pre-processed qualitatively and quantitatively. Furthermore, spectrum analysis 

was performed using the Welch Periodogram method to determine the power spectral 

differences between normal subjects and Mild Alzheimer's Disease (MAD). Based on the 

qualitative and quantitative analysis results, it is found that the EEG signal has a better quality 

if the ICA method is applied to pre-processing the data. The spectrum analysis results after the 

ICA method was applied showed a more precise power spectral shift. In normal subjects, the 

power spectral increase was seen at the alpha wave frequency (8-13 Hz), while in MAD subjects, 

the power spectral increase occurred at the delta wave frequency (0-4 Hz). These results indicate 

power spectral differences between normal subjects and MAD subjects based on signals 

measured in the frontal lobe. 

Keywords: EEG; ICA; MAD; power spectral. 

ABSTRAK 

Alzheimer merupakan salah satu jenis penyakit demensia yang ditandai dengan penurunan 

fungsi otak secara perlahan mulai dari ingatan sampai pada fungsi fisik. Diagnosis penyakit 

Alzheimer dapat dilakukan melalui analisis sinyal otak hasil rekaman EEG 

(Electroencephalogram). Namum, masalah utama yang dihadapi dalam memahami sinyal EEG 

adalah sinyal yang terukur merupakan sinyal campuran antara sinyal otak dan artifact. Artifact 

sangat tidak diinginkan dalam perekaman EEG sebab dapat meniru dan mengaburkan 

gelombang asli sinyal otak. Oleh karena itu tujuan dari penelitian ini adalah menerapkan metode 

ICA pada pre-processing data untuk menghilangkan artifact hasil rekaman EEG, dan 

menganalisis data EEG hasil pre-processing secara kualitatif dan kuantitatif. Selanjutnya 

dilakukan analisis spektrum menggunakan metode Periodogram Welch untuk mengetahui 

perbedaan spektral daya antara subjek normal dan Mild Alzheimer’s Disease (MAD). 

Berdasarkan hasil analisis kualitatif dan kuantitatif, diperoleh bahwa sinyal EEG memiliki 

kualitas yang lebih baik jika pada pre-processing data diterapkan metode ICA. Adapun hasil 

analisis spektrum setelah diterapkan metode ICA menunjukkan adanya pergeseran spektral daya 

yang lebih jelas. Pada subjek normal peningkatan spektral daya dominan pada frekuensi 
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