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Introduction 
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Introduction 

 Data mining techniques provide a non trivial method 

to deal with a huge amount of data.  

 With these massive data many useful relations might 

appear among data pieces forming a kind of hidden 

knowledge and lots of overlapped features to objects.  

 Also it may contain incomplete, imprecise, 

redundant or not needed, and inconsistent data.  
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Introduction Con. 

 This leads to high complexity in analyzing this data. 

 It may decrease the accuracy of the data analysis. 

 And, some hidden object relations might not appear 

in the knowledge base. 

 As a result, the traditional statistical techniques and 

data management tools are no longer adaptable to 

analyze these massive datasets  
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Introduction Con. 

 Data mining uses a number of proven data analysis 

methods such as machine learning methods, mathematical 

algorithms and statistical models to extract knowledge from 

real data sets, and to discover valid patterns and 

relationships in large amount of data.  

 Data mining can be used to solve a variety of tasks, 

including classification, regression, clustering, and 

association discovery. 
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Fuzzy v.s. Neutrosophic  

 There are many theories existing to handle such imprecise 

information, such as fuzzy set theory, probability theory, 

intuitionistic fuzzy set theory, paraconsistent logic theory, etc.  

 These theories can only handle one aspect of imprecise at a 

time.  

 For example, fuzzy set theory can only handle fuzzy, vague 

information but not the incomplete and 

inconsistent information 
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Neutrosophic 

 Neutrosophic can handle uncertain, imprecise, 

incomplete and inconsistent information which 

exist in real world. 

 Neutrosophic, introduced by Smarandache, 

can handle incomplete information as well 

as inconsistent information without danger 

of trivialization. 
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Neutrosophic Theory 

 Neutrosophy is a new branch of philosophy, with ancient roots, 

dealing with the origin, nature and scope of neutralities, as well 

as their interactions with different ideational spectra.  

 This theory considers every notion or idea <A> 

together with its opposite or negation <Anti A> and the spectrum 

of neutralities <Neut A> (i.e. notions or ideas located between 

the two extremes, supporting neither <A> nor <Anti A>).  

 The <Neut A> and <Anti A> ideas together are referred to as 

<Non A>.  
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Neutrosophic Logic 

 Neutrosophic logic was developed to represent mathematical 

model of uncertainty, vagueness, ambiguity, imprecision, 

incompleteness, inconsistency, redundancy and contradiction. 

 Neutrosophic logic can be applied to many real applications in 

different research areas in computer science where information is 

imprecise, uncertain, incomplete and inconsistent such as web 

intelligence, medical informatics, bioinformatics, decision 

making, etc 
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Neutrosophic Logic Con. 

 Neutrosophic logic is a logic in which each proposition is 

estimated to have the percentage of truth in a subset T, the 

percentage of indeterminacy in a subset I, and the 

percentage of falsity in a subset F, where T, I, F are standard 

or non-standard real subsets of ] −0, 1+[. 

 T, I, and F are called neutrosophic components, 

representing the truth, indeterminacy, and falsehood values 

respectively. 
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Neutrosophic Components 

 The sets T, I, and F are not necessarily intervals, but may be 

any real sub-unitary subsets: discrete or continuous; single-

element, finite, or (countable or uncountable) infinite; union or 

intersection of various subsets; etc. 

 Statically T, I, and F are subsets, but dynamically 

the components T, I, and F are set-valued vector 

functions/operators depending on many parameters, such as: 

time, space, etc. 
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The advantage of neutrosophic logic 

 Neutrosophic Logic can distinguish between 

absolute truth (truth in all possible worlds) and 

relative truth (truth in at least one world), 

because NL(absolute truth)= 1+ while NL(relative 

truth)= 1, similar distinctions for absolute or 

relative falsehood, and absolute or relative 

indeterminacy are allowed in NL. 
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Neutrosophic Set 

 Let X be a space of points (objects), with a 

generic element in X denoted by x. 

 A neutrosophic set A in X is characterized by a 

truthmembership function TA, an indeterminacy-

membership function IA and a falsity membership 

function FA. 
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Neutrosophic Set Con. 

 TA(x),IA(x) and FA(x) are real standard or non-standard subsets of ]−0,1+[. 

That is: 

TA : X →] −0, 1+[ 

IA : X →] −0, 1+[ 

FA : X →] −0, 1 +[ 

 There is no restriction on the sum of TA(x), IA(x) and 

FA(x), so 
−0 ≤ supTA(x) + supIA(x) + supFA(x) ≤ 3 + 
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Proposed Approaches 
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Rule-based Systems 

 We present one application of neutrosophic 

logic in data mining especially in classification 

problem. 

 In order to build these system we need to extract if-then 

rules and determine neutrosophic partitions for all 

attributes in other words the first step is building 

neutrosophic rule-based classification system. 
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Rule-based Systems Con. 

 Rule-based systems have been successfully used to model 

human problem-solving activity and adaptive behavior, 

where the classical way to represent human knowledge is 

the use of IF-THEN rules. 

 Conventional approaches to knowledge representation are 

based on bivalent logic, which is associated With a serious 

shortcoming in their inability to deal with the issue of 

uncertainty and imprecision 
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Neutrosophic Rule Based Classification 

System (NRCS) 

 We aim to build neutrosophic rule based classification 

system(NRCS).  

 Which is a rule based system where NL is used as a tool for 

representing different forms of knowledge about the 

Problem at hand, as well as for modeling the interactions 

and relationships that exist between its variables. 
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Basic Structure of Neutrosophic Rule-based system 
20 
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Basic Structure of Neutrosophic Rule-based system Con. 
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Neutrosophication Phase 

 We apply the three membership functions on the data set to 

represent each value in the three neutrosophic components     

< T,I,F >.  

 Where T,I, and F are restricted to be subsets of standard real 

interval [0,1] instead of non-standard unit interval ] − 0, 1+[.  
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Neutrosophication Phase Con. 
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Neutrosophication Phase Con. 
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Neutrosophication Phase Con. 
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Generate set of rule Phase 

 we generate training rules, testing rules, and the 
exact rules for testing.  

 In neutrosophic rule based system, each variable in 
each rule has three components which 
represent degree of truth, degree of indeterminacy, 
and degree of falsity. 
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Generate set of rule phase Con. 
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Drawbacks of NRCSs 

 One of the major drawbacks of NRCSs is that they are not 

able to learn, but require the KB to be derived from expert 

knowledge. 

 The key point is to employ an evolutionary learning process 

to automate the NRBS design. 
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Hybridization in soft computing 

 Each component of soft computing is complementary to 

each other.  

 Using combinations of several technologies such as fuzzy-

neural systems will generally get better solutions. 
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Genetic Neutrosophic Rule Based 

System(GNRBS) 
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Genetic Algorithm Evolution Flow 
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Genetic Neutrosophic rule-based systems 

 Genetic algorithms can act as a powerful tool machine 

learning field.  

 Its main role is to help in designing linguistic rule-based 

classification systems.  

 In the field of machine learning researchers refer to genetic 

algorithms as the GBML; genetic-based machine learning.  

 In this sense GBML might be classified into two categories: 

Michigan and Pittsburgh approaches. 
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Michigan and Pittsburgh approaches 
33 

 

                                     Michigan approach              Pittsburgh approach  

Individual                               A single rule                      A single rule set  

Population                              A single rule set                Multiple rule sets 

Evaluation of each rule               Yes                                      No 

Evaluation of each rule set           No                                      Yes 

Fitness calculation                 For each rule                    For each rule set 

Selection                                 Good rules                       Good rule sets 

Crossover                               Between rules                 Between rule sets 
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Michigan-Style  Neutrosophic GBML  

Algorithm 

 Step 1: Parameter Specification. Nrule,  Nreplace, Pc, Pm, 

and the stopping condition. 

 Step 2: Initialization. generates a pre–specified number 

of linguistic rules (say, N rule linguistic rules) from data 

set as an initial population. 

 Step 3: We evaluate the fitness value of each rule in the 

current population which the fitness value of each 

linguistic rule is the number of correctly classified 

training patterns by these rule. 
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Michigan-Style Neutrosophic GBML  

Algorithm Con. 

 Step 4: Genetic Operations. new linguistic rules are generated from 

linguistic rules in the current population using genetic operations. 

 Two parent linguistic rules are randomly selected from the current population 

and the better rule with the higher fitness value is chosen as a parent while the 

roulette wheel selection method get bad result because the 

big difference between the best one and other individuals. 

 Then, from two selection parent generate new two rules by applying 

uniform crossover operation. Then, after generating a new rules by 

crossover each cell of the generated rules is randomly replaced with a 

different symbol from another rule chosen randomly by a mutation 

operation with a mutation probability. 
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Michigan-Style Neutrosophic GBML  

Algorithm Con. 

 Step 5: Generation Update (Elitist Strategy). 

Remove the worst N replace linguistic rules from the 

current population and add the newly generated N 

replace linguistic rules to the current population. 

 Step 6: Termination Test. If the stopping condition is 

not satisfied, return to Step 2. Otherwise terminate 

the execution of the algorithm. 
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Results and Discussion 
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EXPERIMENTAL RESULTS 

 The performance of our proposed Neutrosophic Rule-based 

classification system and Genetic Neutrosophic 

classification system are studied using three widely used 

real-world databases Iris, Wine, and Breast Cancer 

Wisconsin Diagnostic(Wdbc) Data Sets which available on 

UCI Machine Learning Repository web site. 
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EXPERIMENTAL RESULTS Con. 

 The proposed Neutrosophic rule based classification system 

generalizes the fuzzy rule based classification system and 

gives better results. 

 Our proposed system is more accurate in classification.  

 Also it reduces the complexity and computational by 

removing the overlaps between sets and classes. 

 Which was a result of introducing the indeterminacy term in 

NL.  
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Accuracy of classification 

  

 

40 

0.75 

0.8 

0.85 

0.9 

0.95 

1 

Iris Data Set  Wine Data Set Wdbc Data Set 

A
cc

u
ra

cy
  

DataSets 

Accuracy of classification 

Fuzzy 

Neutrosophic 

Genetic Neutrosophic 



Workshop on Intelligent System and Optimization (ISO’17), Zewail City of Science and Technology, Egypt 

Precision, Sensitivity, and Specifity of Iris Data Set 
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Precision, Sensitivity, and Specifity of Wine Data Set 
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Precision, Sensitivity, and Specifity of Wdbc Data Set 
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Conclusion and Future Works 
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Conclusions 

 The proposed Neutrosophic rule based system generalizes the 

fuzzy rule based system and gives better results. 

  Since the decision class can be determined correctly and by 

neutrosophic rule based system reduced the complexity and 

computational of the classifier. 

 The results shows that NRCS is more robust in classification. 

 The proposed Genetic Neutrosophic rule based system improves 

the classification accuracy and gives better results. 

 

 

45 



Workshop on Intelligent System and Optimization (ISO’17), Zewail City of Science and Technology, Egypt 

Questions 
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