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Abstract: 

A novel corona virus has resulted in an ongoing outbreak of viral pneumonia in 

China and other countries .As we know that this time this virus make a huge noise 

due to this virus affect many countries go through lockdown phase. In this paper 

author tries to proposed a model which predict chances  for spreading this diseases 

using S set algorithm and  machine learning based software  agent. apart from this 

author tries to build a semantic model which store that type similar pattern.   

Keywords: Semantic web, EM algorithm, Hypothesis ,Space Hypothesis, Pattern 

Matcher Agents, Agility model. 

I. INTRODUCTION

In present scenario there is lot of model available to

predict data pattern as well as data analytics but there

is unavailability of semantic and learning matcher

features so author tries to build semantic and

machine learning based model which predict the data

set and provide a basic solution with terms of

hypothesis .here author used to EM agent which is

part of machine learning and also provide a best

hypothesis to predict data set. Apart from this author

used S set algorithm also.

II. Proposed Model

In this paper author proposed semantic and machine

learning  based model which will  try to predict

maximum number of  chances of covid19 attack for

both cases symptomatic and asymptomatic. In the

given model first author provide sample data and

make a parameter based ontology. Sample data

contains basic information of patients like travel

history details last 3 months(foreign travel history 

F.I.H.) ,patent whose infected relatives due to this

virus(P.I.R.),common symptoms like fever,

tiredness, dry cough and contain some extra

information for those patients  who have already

affected this virus     (aches & pain ,runny nose, sore

throat etc).This information formed a basic

parameter ontology that pass as  a input for machine

learning base artificial agents. This agents uses itself

S learning algorithm to finding the maximally

specific hypothesis base pattern which will provide

as a input to decision based semantic agents.

Decision based semantic agents contains some

semantic rules which will help to take a proper

decision these rules fully implemented SPARQL

languages. Apart from this semantic based decision

agent also take a decision based on axioms & EM

agent which solved process based on maximum

likelihood concept after this, Decision based

semantic agent provide output. this output based
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results   contains the information in  two ways.either 

patient who have already Symptomatic carriers or 

patient who have Asymptomatic carriers. 

A local ontology for both results generated by 

default agents and that information also shared for 

COVID19 database containers.Apart from this, 

Asymptomatic carriers information also passed  

Learner agent .the aim of this agent is to collect this 

information and extract main parameters from 

Asymptomatic carriers and share that parameters to 

again machine learning agents for further checking. 

 

 
Figure 1. Machine learning based semantic agent 

Model 

II. Sample Data & Parameter Based Ontology n 

this model first phase is basically preprocessing that 

means collecting data in predefine format .here 

author collect all sample data and convert it ontology 

specific calls and pass it semantic agent system . As 

we all know that  ontology is a part of semantic web 

that works on meaning based information. Here 

collecting data and converting into form of ontology 

author used a specific tools protégé 5.2.0.In this 

parameter elements are basically patient foreign 

travel history ,common symptoms' of infection and 

those people  experiences  who have affected the 

COVID19. 

Figure 2. Parameter based ontology  

 

 

 

Figure 3. Parameter based ontology onto graph 
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IV.S solved Pattern based Agent 

S solved pattern based agent internally works on find 

S algorithm which will find most specific positive 

pattern based data among all sample patterns. In this 

algorithm 2 main parameters variables are used one 

is {?}and another is{ϕ}. 

{?}indicated any value based attribute accepted 

which will present in sample data and  

{ϕ}indicates no value accepted given sample data 

format. 

here we start this algorithm for starting pattern that is 

h{p1,p2,p3....pn}format where p1,p2,p3 denotes 

number of parameters value. In starting this 

algorithm assumes there is no value accepted that is 

h{ϕ}.In sample data S solved agent  consider only 

positive values if any negative values occurred then 

no changes pattern hypothesis .Suppose   attributes 

values of  first pattern is {a1,a2} and attributes value 

of  second pattern {a3,a2}then final pattern will be 

{?,a2}. 

 

P.No F.T.H. P.I.R. C.S.P. E.P.D. Values 

1 Yes No dry cough sore 

throat 

+ 

2 No No fever runny 

nose 

- 

3 No No tiredness pains - 

4 Yes Yes tiredness pains + 

5 No Yes tiredness aches + 

Table 1. Sample Data Based on parameters 

attributes 

 

according to above data initial hypothesis based 

pattern is: h{ ϕ , ϕ , ϕ , ϕ } 

p1     h{Yes ,No, dry cough, sore throat} 

p2     h{Yes ,No, dry cough, sore throat} 

p3     h{? ,No, ?, ?} 

p4     h{? ,?, ?, ?} 

p5     h{? ,?, ?, ?} [ here p5 maximized pattern] 

after finding maximized highly qualified pattern this 

pattern provide as a input to the decision based 

semantic agent. here semantic agent take a proper 

decision based on semantic axioms as well as EM 

agent which will internally follow the concept of 

maximum likelihood. 

 

V.Decision  based Semantic  Agent 

 

Decision base semantic agent take a proper decision 

based on two Subagents i.e. axioms and EM agent. 

here axioms is a set of rules which are predefined to 

predict the values & EM agent generally follow first 

phase machine learning algorithm . 

 

Axioms  

 Assume that we have two decision point  

Symptomatic carriers(S) & Asymptomatic 

carriers(A) also 

 assume the bias of S is α (i.e. probability of 

getting chances of symptoms YES with 

Symptomatic carriers(S)) 

 Assume the bias of A is β(i.e. probability of 

getting chances of symptoms YES with 

Asymptomatic carriers(A)) 

 we want to find α, β by performing a number of 

experiments. 

 

EM Agent we choose 5 times in every case & number 

of trials 10 times. 

 

 
Figure 4. trail  experiment using EM Agent 

Calculating Point values 

 

 

Asymptomatic Symptomatic 
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carriers(A) carriers(S) 

5 Yes, 5 No  

 8 Yes , 2 No 

 7 Yes, 3 No 

6 yes , 4 No  

 6 yes , 4 No 

Total =11 Yes,9 No Total=21 Yes,9 No 

Table 2. calculating values using EM Agent 

 

 

 
Figure 5. calculating values 

 

Based on above values author can easily said that the 

probability of getting chance of symptoms YES with 

Symptomatic carriers  is 70% and probability of 

getting chance of symptoms YES with 

Asymptomatic carriers is 55% . 

 

VI. Role Of Learner Agent  

i. Learner agent take decision based on 

reinforcement learning process. 

ii. Decision of Learner agent also based on COVID19 

database container results  . 

iii. The main aim of Learner agent is it takes 

Asymptomatic carriers notation values as a input and 

based on these input it process the result itself using 

local ontology and provide that result again machine 

learning based agent for  further result calculation.  

 

 
Figure 6. Learner Agent 

 

VII. Conclusion  

In this paper author tried to proposed a model based 

on machine learning and multi agent system 

concepts which will predict approximate chances  for 

Asymptomatic and symptomatic carriers for 

COVID19 virus. Here author uses local semantic 

web based ontology which will store information and 

interact with machine learning based agent directly 

as well as indirectly . 

 

References 

 

1. Giunchiglia, F., Mylopoulos, J., and Perini A., 

“TheTropos Software Development 

Methodology:Processes, Models and Diagrams”, 

Proceedings of Agent-Oriented Software 

Engineering (AOSE-2002),Bologna, Italy, July 

2002 

2. Jordan, Michael I., and Robert A. Jacobs. 

"Hierarchical mixtures of experts and the EM 

algorithm." Neural computation 6.2 (1994): 181-

214. 

3.  Guan, Wei-jie, et al. "Clinical characteristics of 

coronavirus disease 2019 in China." New England 

journal of medicine (2020). 

4. Guan, W.J., Ni, Z.Y., Hu, Y., Liang, W.H., Ou, 

C.Q., He, J.X., Liu, L., Shan, H., Lei, C.L., Hui, 

D.S. and Du, B., 2020. Clinical characteristics of 

coronavirus disease 2019 in China. New England 

journal of medicine. 

5. Guan WJ, Ni ZY, Hu Y, Liang WH, Ou CQ, He 

JX, Liu L, Shan H, Lei CL, Hui DS, Du B. 

Clinical characteristics of coronavirus disease 

2019 in China. New England journal of medicine. 

2020 Feb 28. 

6. Sumit Kumar Mishra, V.K. Singh "Building 

Semantic Information Retrieval System For Legal 

Cases From Heterogeneous Adapted And Diverse 

Data Sources Using Extended GAIA Methodology 

For Multi Agent System" IEEE International 

Conference IoT-SIU 2018. 

7. De Pierro, A.R. IEEE Trans. Med. Imaging 14, 

132–137 (1995). 

8.  Ceppellini, R., Siniscalco, M. & Smith, C.A. Ann. 

Hum. Genet. 20, 97–115 (1955). 

9. Sumitkumar Mishra,V.K.Singh Building semantic 

information mediator runtime application using 



 

May-June 2020 

ISSN: 0193-4120 Page No. 9649 – 9653 

 

 

9653 Published by: The Mattingley Publishing Co., Inc. 

native API from heterogeneous data sources 

International Journal of Innovative Technology 

and Exploring Engineering (IJITEE) ISSN: 2278-

3075, Volume-8 Issue-11, September 2019  

10. Allen L.E, Saxon C.S.: Better Language, Better 

Thought, Better Communication: The 

AHOHFELD Language for Legal Analysis. 

Proceedings of the Fifth International Conference 

on AI and Law,(ICAIL-95), ACM, New York 

(1995)  

11. Giunchiglia, F., Mylopoulos, J., and Perini A., 

“TheTropos Software Development 

Methodology:Processes, Models and Diagrams”, 

Proceedings of Agent-Oriented Software 

Engineering (AOSE-2002),Bologna, Italy, July 

2002  

12. Sumit Kumar Mishra,V.K.SinghIntergrating 

Extended GAIA Semantic Information Retrival 

Model With Android Based System Using Native 

API International Journal of Recent Technology 

and Engineering (IJRTE) ISSN: 2277-3878, 

Volume-8 Issue-3, September 2019  

13. Jordan MI, Jacobs RA. Hierarchical mixtures of 

experts and the EM algorithm. Neural 

computation. 1994 Mar;6(2):181-214. 

14. What is the expectation maximization algorithm? 

Chuong B Do & Serafim Batzoglou(2018 nature 

publishing group: nature biotechnology volume 26 

number 8 august 2008) 

15. Hartley, H. Biometrics 14, 174–194 (1958) 

16.  Do, C., Batzoglou, S. What is the expectation 

maximization algorithm?. Nat Biotechnol 26, 897–

899 (2008). https://doi.org/10.1038/nbt1406 

 

 


