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ABSTRACT

COVID-19 has recently impacted the world with the large numbers of infected and deaths. The development of effective COVID-19
vaccine has not been successful. Hence, people have a high concern on the infection of this disease. The infection information from
the governmantal public organizations are mainly based on simple summary statistics. Consequently, it is hard fo assess the infection
risks of individual person and the current location of the person. In this paper, we present a machine leaming-based software system
that analyzes COVID-19 infection risks and guidelines for safe activities.This paper proposes a suite of risk factors regarding COVID-19
infection and deaths and methods to quantitatively measure the individual and group risks using the proposed metrics. The proposed
system ufilizes a clustering algorithms and various soffware approaches that reflect the information and features of inviduals and their
geograpical locations.
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(Table 1) Algorithm of Weight Based Clustering

Algorithm 1. Algorithm of Weight Based Clustering

Input: algoName: Algorithm, cN: Number of Clusters, df:
Distance Function Method, wList: Weight List of Features

Output: clusterinstacnce: Instance of Cluster Algorithm

function createCluster(algoName, cN, df, wdList):

newCluster := selectCluster(algoName)

newCluster.setFunction(df)
if cN inputted:

newCluster.setClusterNum(cN)

if wlist inputted:

newCluster.setWeight(wList)

W IN[OO| VN (H WIN|=

return clusterinstacnce
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(Table 2) Example of Group Clustering Output Data

ID GSR BusinessCategory ClusterlD
1 0.33 Bar 1
2 0.89 Bar 2
3 0.09 Restaurant 3
4 0.11 Laundry 3
5 0.01 Apartment 3
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(Table 3) Example of People Clustering Output Data

ID ISR Age ClusterID
1 0.01 27 1
2 0.05 43 1
3 0.03 71 2
4 0.65 22 3
5 0.89 22 3
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(Table 4) Algorithm for Classifying Facility Group

Algorithm 2. Algorithm for Classifying Facility Group

Input: ipd: Infected People Data, cpd: Contacted People Data,

fagd: Facility Group Data, cluster: Instance of Cluster

Output: clusterResult: List of Cluster ID, clusterinfo: Information

of Cluster

1 |function classifyFacilityGroup(ipd, cpd, fgd, cluster):

integratedData := incorperateData(ipd, cpd, fgd)

2
3 clusterIDList := cluster(integratedData)
4 clusterResult := incorperateData(integratedData,

clusterIDList)
clusterinfo := extractClusterinfo(clusterResult)

(%]

6 return clusterResult, clusterinfo
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(Figure 1) Result of Clustering by Province Group
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(Table b) Algorithm to classify by ISR value data

Algorithm 3. Algorithm to Classify by ISR Value Data

Input: wlist: Weights for Features, algoName: Algorithm, cN:
Number of Clusters, df: Distance Function, ipd: Infected People,
cpd: Contacted People, upd: User Data, gd: Group Data,
weightedCluster: Cluster Instance

Output: clusterResult: List of Cluster ID, clusterinfo: Information
of Cluster

1 |function classifyIndividualStatus(wList,algoName, cN, df,
(08 4) A o9l O& ¢ SAHY At ipd, cpd, upd, gd):
(Figure 4) Result of Clustering by Small Province 2 weightedCluster := createCluster(wList, algoName, cN, df)
Group 3 integratedData := incorperateData(ipd, cpd, upd, gd)
4 clusterResult := weightedCluster(integratedData)
5.2.3 & o9 g O &R 5 clusterResult := incorperateData(integratedData,
A AT 2 A ) AR 990 TEES WE —
We By 7 gEe] e JUEE HEan B A 6 clusterinfo := extractClusterinfo(clusterResult)
2= T A WO L e 7 return clusterResult, clusterlnfo
B3l 2 A9 3 A% U@ AVEE BUY S 9
2 ARSI i 9F 250l HE WEsA = A
S A7 2 o} 7t Bl2E, SYAE GAEE, FEHAH F A
B AR Aehde 2w xure] 23} AlEe] o) g WHHSERIISATE Fold SYAH JAX's
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Result of Clustering (K=5, Weight=[0.7, 0.3])
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Result of Clustering (K=5, Weight=[0.3, 0.7])
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(Table 6) Algorithm for ISR Changing Group

Algorithm 4. Algorithm to predict ISR when moving to another
group

Input: ulSR: User ISR Data, rgd: Current Group Data, vg: Group
Data to Visit

Output: fISR: Predicted ISR Value, fUserClusterID: Predicted
User Cluster ID, fGroupClusterlDList: Changed Groups of
Future Cluster ID of Group User Inhabits

function predictISRValues(ulSR, rgd, vg):
fISR := computefISR(uISR, vg)
fUserClusterID := computefClusterID(fISR, rgd)

1

2

3

4 for aGroup in range number of vg:

5 fGCID := computefGCID(fISR, aGroup)
6

7

8

if fGCID # current GroupClusterID:
fGroupClusterlDList.append(aGroup, fGCID)
return fISR, fUserClusterID, fGroupClusterIDList
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33t} (Line 10).
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