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ABSTRACT

Case-based reasoning is a new approach that can be used to diagnose disease in addition to using expert systems or
other approaches, which are part of artificial intelligence. Case-based reasoning can diagnose diseases based on visible
or perceived clinical symptoms. This study tries to build case-based reasoning for early detection of COVID-19 by
looking at the characteristics of clinical symptoms seen in a person using the Cosine Similarity method. Cosine simi-
larity is a method to find level of similarity between two cases. The detection process is carried out by entering a new
case containing symptoms into the system, then system will perform a similarity calculation process between the old
case and the new case. The results show case-based reasoning for early detection of COVID-19 using the Cosine

Similarity method can detect a similarity level of 80%.
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1. INTRODUCTION

Coronavirus disease 2019 (COVID-2019) is a dis-
ease that is currently endemic around the world and first
reported on December 31, 2019 in Wuhan, Hubei Prov-
ince, China, which reported the first cases of pneumonia
with no known cause [1]. The COVID-19 pandemic
caused an economic shock, closure of cities and countries
with aim of limiting the spread of the virus [2]. Corona-
virus is a unsegmented single-strain RNA virus and en-
capsulated [3]. Symptoms of fever, cough, runny nose,
and shortness of breath are some of the symptoms of
COVID-19 that are often felt [4]. COVID-19 spread via
respiratory droplets produced when people sneeze or
cough [5]. The incubation period ranges from 5 to 14
days [4]. So proper and frequent hand washing is so im-
portant [5]. Some of the diseases caused by coronavirus
include kidney failure, pneumonia, acute respiratory fail-
ure, and death [4]. The infiltrative pneumonia in the lungs
is shown by x-ray result with the perceives symptoms are
difficulty breathing [4]. The steps to detect COVID-19,
one of which is using x-ray. X-ray have very short wave-
lengths and are emission of electromagnetic waves simi-
lar to light wavelengths, heat, radio, and ultraviolet [6].
The purpose of this study was to determine the level of
similarity for early detection of coronavirus using the co-
sine similarity method in Case-based Reasoning (CBR)

and is expected to detect coronavirus disease more accu-
rately. So our main contribution is to be able to detect
coronavirus disease in this pandemic by applying CBR
by calculating the level of similarity using the cosine sim-
ilarity method.

Figure 1. Corona virus image

Table 1 present the statistics of number of total
cases, total deaths, total recovered, and active cases
worldwide in the top 30 countries sorted in descending
order by the number of total cases as of August 30, 2020.
[71.

Artificial intelligence is how to build computers or
design machines to similar human abilities. One of the
benefits of artificial intelligence is the infection re-sults
see on CT scan and x-ray in improve work effec-tiveness
and efficiency[8]. Some example of artificial intelligence
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Table 1. Statistics of total cases, total deaths, total recovered, and active cases

No Country Total Cases Total Deaths Total Recovered Active Cases
1. | USA 6.139.466 186.857 3.408.908 2.543.701
2. | Brazil 3.846.965 120.498 3.006.812 719.655
3. | India 3.546.705 63.690 2.714.995 768.020
4. | Russia 990.326 17.093 806.982 166.251
5. | Peru 639.435 28.607 446.675 164.153
6. | South Africa 622.551 13.981 536.694 71.876
7. | Colombia 599.914 19.064 440.574 140.276
8. | Mexico 591.712 63.819 409.127 118.766
9. Spain 455.621 29.011 N/A N/A
10. | Chile 408.009 11.181 381.183 15.645
11. | Argentina 401.239 8.353 287.220 105.666
12. | Iran 371.816 21.359 319.847 30.610
13. | UK 332.752 41.498 N/A N/A
14. | Saudi Arabia 313.911 3.840 288.441 21.630
15. | Bangladesh 308.925 4.206 198.863 105.856
16. | Pakistan 295.636 6.288 280.547 8.801
17. | France 272.530 30.602 86.177 155.751
18. | Turkey 267.064 6.284 242.812 17.968
19. | ltaly 266.853 35.473 208.224 23.156
20. | Germany 242.825 9.363 217.484 15.978
21. | Iraq 227.446 6.891 169.020 51.535
22. | Philippines 213.131 3.419 135.101 74.611
23. | Indonesia 169.195 7.261 122.802 39.132
24. | Canada 127.673 9.113 113.501 5.059
25. | Ukraine 119.074 2.527 56.734 59.813
26. | Qatar 118.407 196 115.251 2.960
27. | Bolivia 115.354 4.938 56.749 53.667
28. | Israel 113.623 906 92.587 20.130
29. | Ecuador 112.906 6.537 95.429 10.940
30. | Kazakhstan 105.684 1.523 96.135 8.026

is a deep learning features, expert systems, neural net-
working, case-based reasoning and etc. Deep learning
features can be used tofind out one of the symptoms of
COVID-19 utilizing x-ray[5]. Deep learn-ing algorithms
are widely used because it has higher advantages com-
pared to other learning algorithms [9].

Beside using deep learning model can be used CBR,
expert system, and artificial neural network. The expert
system is expected to be able to help doctors and medical
specializations to diagnose the disease from the symp-
toms felt or seen by COVID-19 patients, so that a faster

and more accurate diagnosis is expected [10]. The SL5 is
an object language by utilizing an expert system to diag-
nose patients exposed to coronavirus and is given direc-
tions or instruction that must be followed [11]. The one
of the neural network model is CoroNet[12]. CBR mod-
els make use of previous knowledge of patient cases or
real problem situation to solve new cases [13]. One
method that can be used to find the closeness or similarity
of the new case to the old case in CBR is Cosine Similar-
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ity. This method correlates two continuous variable ob-
jects that have a linear relationship between the attributes
of an object.

2. METHODS

2.1. Case-based Reasoning
Computer reasoning by utilizing old cases to be
used as solutions to new cases is called CBR. In addition,
CBR can also be started from a small amount of
knowledge because case-based reasoning knowledge can
gradually increase as a case is added. CBR emphasizes
problem solving based on the knowledge of previous
cases, when there is a new case, it is stored in a
knowledge base so that the system perform learning and
knowledge possessed by the system increase.
CBR can be represented as a process cycle
which is divided into four sub processes [14]:

* Retrieve which is looking for old cases that are most
similar to new case.

* Reuse is reusing the most similar cases to get a so-
lution for a new case.

* Revise is making adjustments to the solution of pre-
vious cases so that they can be used as solutions for
new cases.

* Retain is to use a new solution of a new case, then
the new case is updated on a case basis.

2.2. Cosine Similarity

Cosine Similarity is one of the similarity meth-
ods used to calculate the similarity level of two objects.
Cosine similarity can be formulated as follows: [15]
Cos(x,y) = X.y Q)

Iyl

with x.y = Yj—1 XV
|| x || is length of the vector x, || x || = /37, x2

|y Il is length of the vector y, ||y || = /XR_, yi
x is value from of old case with X = X1, X2, X, ... Xn

y is value from of new case withy = y1, 2, y3, ... ¥n

The higher similarity value, the higher level of similarity
to old case.
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Figure 2. Flowchart cosine similarity

From Figure 2, steps in Cosine Similarity method
can be explained. First, a new case (y) be input into sys-
tem then a multiplication calculation is performed from
the old case (x) and new case (y), where old case (X) is
obtained from case base stored in database. Then multi-
plication calculation between norm x (]|x|) dan norm y
(IlvlD. The last, calculation Cosine Similarity formula
which produce output similarity level fromf old case (x)
and new case (y).

2.3. Coronavirus Disease 2019 (COVID-19)

COVID-19 is a new disease that has become a pan-
demic. COVID-19 disease must be watched out for be-
cause the transmission is so fast, it has a mortality rate
that needs attention, and there is no definite therapy[16].
In Table 2 several groups of COVID-19 patients are also
shown, namely “PatientUnder Surveillance or Suspect”
and “People in Monitoring”. Some of the symptoms of
COVID-19 can be seen in Table 2.
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Table 2. Symptoms patient under surveillance and people in monitoring

Findings Patient Under Surveillance/ Suspect People in Monitor-
Criterion 1 Criterion 2 | Criterion 3 | Criterion 4 ing
For either
1. Fever/ history of fever Yes Yes Yes - of these
two points, Yes
2. Cough/ cold/ sore throat/ hard for no
to breathe (one of choice) Yes - Yes - other rea-
son is clear
3. Travel to a pandemic country
area (the last 14 days) Yes - - Yes Yes
4. Contact with COVID-19 con-
firmation case - Yes Yes - Yes
5. Pneumonia/ ISPA without
- - - Yes
cause

3. RESULTS AND DISCUSSION
3.1. Case Representations

In this research there were 9 symptoms can be seen
in Table 3 and 20 data samples, where later similarity
calculations performed for new cases, as many as 10
cases. Table 4. Shows the relationship between symp-
toms, classes, and cases. In the table there are 21 cases,
namely CS01 to CS021, with 9 symptoms, namely G001
to G009, each of which has a value of “no” (0) and “yes”
(1). In addition, there are also classes categorized by CL1
patient under surveillance, CL2 is people in monitoring,
and CL3 people without symptoms.

Table 3. Symptoms data
Symptoms
Code

G001 Fever

G002 Cough

G003 Cold

G004 Sore throat
G005 Hard to breathe

Symptoms Name

G006 Travel to an infected country

G007 Contact with covid-19 confirmation case
G008 Pneumonia

G009 ISPA

In CBR, the old case be stored in the base case which be
used to find the similarity value for the new case. If there
are new cases that have not been saved on the case base,
then the new cases be stored in the case base to be reused
as a knowledge base.

3.2. Acquiring New Cases Stage

The user inputs the symptoms that are seen or felt.
Then the calculation is carried out to find the similarity
value between the new case and the old case stored on a
case base, if there is a similarity then the solution from
the old case is given to the user. To find the closeness
between new cases and old cases stored in the case base
using the Cosine Similarity as a similarity method.

3.3. Results

Enter any visible symptoms or symptoms felt in
system. Where a value of 1 indicates “yes” that is symp-
toms is felt. While a value of 0 indicates “No” that is
symptoms is not felt. Figure 3 is a display of symptoms
that exist in the system according to the list of symptoms
in Table 3. There are 9 symptoms that can be selected by
user according to the symptoms feel.

id_gejala nm_gejala ;ﬁl;b::ﬂ -
G0 Fever yes v
G02 Cough yes v
G03 Cold yes ¥
G4 Sore throat no v
G053 Hard to breathe no v
G06 Travel to an infected country yes v
GO7 Contact with COVID-19 confimation case no v
G038 Prigumoria no v
> G03 ISPA yes v

Figure 3. Form new cases diagnosis

The test result for 10 cases can be seen in Table 5.
Of the 10 test cases, there were 8 cases with a similarity
above 0,75 and 2 cases with a similarity less than 0,75 so
cases with a similarity of more than 0,75 were 80 % and
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Table 4. The relationship between symptoms, classes, and cases.
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Cases G001 G002 | G003 | G004 | GOOS | GOO6 | GOO7 G008 G009 Class
CS01 1 1 0 0 0 1 0 0 0 CL1
CS02 1 0 1 0 0 1 0 0 0 CL1
CS03 1 0 0 1 0 1 0 0 0 CL1
CSo04 1 0 0 0 1 1 0 0 0 CL1
CS05 1 0 0 0 0 0 1 0 0 CL1
CS06 1 1 0 0 0 0 1 0 0 CL1
CSo7 1 0 1 0 0 0 1 0 0 CL1
CS08 1 0 0 1 0 0 1 0 0 CL1
CS09 1 0 0 0 1 0 1 0 0 CL1
CS010 0 0 0 0 0 1 0 1 0 CL1
CS011 0 0 0 0 0 1 0 0 1 CL1
CS012 1 0 0 0 0 1 0 0 0 CL2
CSo013 0 1 0 0 0 1 0 0 0 CL2
CS014 0 0 1 0 0 1 0 0 0 CL2
CS015 0 0 0 1 0 1 0 0 0 CL2
CSo016 0 0 0 0 1 1 0 0 0 CL2
Cs017 0 1 0 0 0 0 1 0 0 CL2
Cso018 0 0 1 0 0 0 1 0 0 CL2
CSo019 0 0 0 1 0 0 1 0 0 CL2
CS020 0 0 0 0 1 0 1 0 0 CL2
CSs021 0 0 0 0 0 0 0 0 0 CL3

Table 5. The similarity value of test cases

No New Cases Class The Closest Old Case Similarity Value
1. CS031 People in monitoring CS018 0,8165
2. CSs032 Patient under surveillance CS006 0,7746
3. CS033 People in monitoring Cs017 0,8165
4. CS034 Patient under surveillance CS002 0,8165
5. CS035 Patient under surveillance Cs001 0,86603
6. CS036 Patient under surveillance CS006 0,70711
7. CS037 People in monitoring CSo017 0,86603
8. CS038 Patient under surveillance CS003 0,8165
9. CS039 Patient under surveillance CS017 0,70711
10. CS040 Patient under surveillance CS002 0,7746

cases with a similarity less than 0,75 were 20 %. The sim-
ilarity value for each new case was obtained by showing
the old case which was the closest seen from the inputted
symptoms. Although there are several that have the same
similarity value, the results of the old cases stored in the

case base have different results, because the system looks
for the symptoms stored in the old cases that are closest
to those of the test case. The higher similarity value, the
higher level of similarity to old case. From the old case
can be used for solutions to new cases that are input to
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system.

DHAGMOSIS s NEW CASE ]
---CASE SIMILARITY (0,86603)---
Case Id : KOO

Case Mame: Kasus1

Mame of Class: Patient under surveillance
Solution : Check with the health service

Figure 4. New cases diagnosis result

4. CONCLUSION
The results of research Case-Based Reasoning for

Detection Coronavirus (COVID-19) using Cosine Simi-

larity, it can be concluded that:

o Detection of Coronavirus cases used CBR.

o Based on the results of testing on 10 cases, there were
8 cases with a similarity value above 0,75 and 2 cases
with a value below 0,75. So get cases with a similarity
value of more than 0.75 by 80 % and cas-es with a
similarity value of less than 0.75 by 20 %.

It is hoped that in the development of Case-Based Rea-

soning for Detection Coronavirus (COVID-19) using Co-

sine Similarity, research can be carried out on other sim-
ilarity methods which can produce a better similarity

value. And can use indexing methods to make easier to
find similarity on a very large number of cases.
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