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Some basic differences between 
some uncertain parameters:
If we take Interval number [1] then we can see,
1,The information belongs to a certain interval
2. There is no concept of membership function 



LIMIT OF THE BOOLEAN LOGIC

Type of Logic Founder

1 Fuzzy logic (T) L. Zadeh (1965 )

2 Intuitionistic fuzzy logic (T,F) K.Atanassov (1983  )

3 Neutrosophic logic (T,I,F) F. Smarandache (1995)

to  measure  the  proposition  P  =  "In  2021  there  will  be  a  terrorist  attack"?  
Because  in  Boolean  logic  he  has  to  say  either P = 0 or P = 1 [only God can say 

this!].
There are things that are neither black nor white, but  also gray...



L. Zadeh (1965 )

Fuzzy logic and fuzzy sets (T)

Zadeh’s FS is characterized by one part: Truth
Fuzzy logic handles the concepts of partial truth, that is, the truth
with values betwen « completely true or 1 » and « completely false
or 0 »

Fuzzy sets: represent  the  membership  without  expressing  the  
corresponding  degree  of  non membership  so it  provides  an imperfect 
expression of uncertain information.  The degree of nonmembership in 
fuzzy sets is the complement of membership for fuzzy sets, Therefore the 
nonmembership is not independent. 

A fuzzy set is defined as  A = {(x, T(x))}, where 
0≤ � ≤ 1; T is  A function in [0, 1].

[4] L. Zadeh, “Fuzzy logic and approximate reasoning,” Synthese, 
vol. 30, no. 3-4,  1975, pp. 407–428

A fuzzy set cannot express the information about rejection.



Intuitionistic fuzzy logic and
Intuitionistic fuzzy sets (T,F)

K.Atanassov (1983  )

Intuitionistic fuzzy sets, as well as vague sets, are suitable in simulating 
the impreciseness of  human  understanding  in  decision  making  by  
representing  degree  of  membership  and   nonmembership, but it also 
cannot express indeterminacy degree which is the ignorance value between  
truth and false. 

An Intuitionistic fuzzy sets is defined as  A = {(x, T(x), F(x))}, 
where 

0≤ � +  � ≤ 1; T, F are  functions in [0, 1].

Intuitionstic fuzzy sets is an extension of fuzzy sets which describes
vaguness and impresion by a range of membership values.
intuitionistic fuzzy set give a degree of membership and a degree of non-
membership of an element in a given set
Atanassov introduced the intuitionistic fuzzy set (IFS) to bring in non-
membership.

[2] K. Atanassov, “Intuitionistic fuzzy sets: theory and applications”, Physica, New York, 

1999.
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FOUNDER OF NEUTROSOPHIC LOGIC(SET)

 In 1995, he generalized framework for unification of
many existing logics, such as fuzzy logic,
paraconsistent logic, intuitionistic logic, etc. The
main idea of NL is to characterize each logical
statement in a 3D Neutrosophic Space, where each
dimension of the space represents respectively

 1) the truth (T)

 2) the falsehood (F) and 

 3)the indeterminacy (I) 

of the statement under consideration, where T, I, F 
are standard or non-standard real subsets of ]-0, 1+[ 
with not necessarily any connection between them.





Neutrosophic logic and 
neutrosophic sets(T,I,F)

F. Smarandache (1995)

Smarandache’s NS is characterized by three parts: truth,
indeterminacy, and falsity. Truth, indeterminacy and falsity
membership values behave independently and deal with the
problems of having uncertain, indeterminant and imprecise data

Florentine and Wang et al. [*] gave a new concept of single valued neutrosophic
set (SVNS) and defined the set of theoretic operators in an instance of NS called 
SVNS

A single valued neutrosophic set is defined as  A = {(x, T(x), 
I(x), F(x))}, where 

0≤ � +  � +  � ≤ 3; T, I, F are  functions in [0, 1].

[*] H. Wang, F. Smarandache, Y. Zhang and R.Sunderraman, “Single Valued Neutrosophic Sets,” Multispace and 

Multisrtucture 4, 2010, pp.410-413.

[1] F. Smarandache, “Neutrosophy. Neutrosophic Probability, Set, and Logic,” ProQuest Information & 

Learning, Ann Arbor, Michigan, USA, 105 p., 1995



Indeterminacy 

• Indeterminacy is present everywhere in real life. If a die is tossed on
a irregular surface then there is no clear face to see. Indeterminacy
occurs due to defects in creation of physical space or defective
making of physical items involved in the events. Indeterminacy
occurs when we are not sure of any event. Neutrosophic logic will
help us to consider this indeterminacy.



Indeterminacy

• Indeterminacy exists almost everywhere in the whole world:

• if  weather reports say that the probability of rain tomorrow is 70 
% then it does not mean that the probability of not raining is 30% 
because there are some hidden weather factor like jet stream, 
weather fronts etc that the reporter are not aware of.  So there is 
some ambiguity that leads to indeterminacy.

• Different doctors have different views on the same diagnosis of 
patient’s disease so, indeterminacy exists there,



• In classical set theory, the membership of elements in a set is assessed in binary
terms 0 and 1; according to a bivalent condition-an element either belongs or
does not belong to the set.

• As an extension, fuzzy set theory permits the gradual assessment of the
membership of elements in a set. A fuzzy set A in X is characterised by a
membership function which is associated with each element in X, a real number
in the interval [0,1].

• Lotfi A Zadeh [1] introduced a theory whose objects fuzzy sets-are sets with
imprecise boundaries which allow us to represent vague concepts and contexts
in natural language.

• Fuzzy set theory is limited to modelling a situation involving uncertainty.

• As an extension of fuzzy set concept, the theory of intuitionistic fuzzy sets
introduced whose elements have degree of membership and non membership.

• Intuitionistic fuzzy sets have been introduced by Krassimir Atanassov [2] as an
extension of Lotfi Zadeh’s notion of fuzzy set.

• Let us have a fixed universe X and A is a subset of X .The intuitionistic fuzzy set
can be defined as where . for membership �	and � for non membership,
which belongs to the real unit interval [0,1] and sum belongs to the same
interval.



Neutrosophic logic /set
As an alternative to the existing logics, Smarandache proposed the
neutrosophic Logic to represent a mathematical model of

• uncertainty vagueness,

• ambiguity, imprecision, undefined,

• unknown, incompleteness, inconsistency,

• redundancy, Contradiction,

where the concept of neutrosophy is a new branch of philosophy
introduced by Smarandache.

F. Smarandache. A Unifying Field in Logics: Neutrosophic Logic. Neutrosophy, Neutrosophic Set, Neutrosophic 
Probability", American Research Press, Rehoboth, NM, 1999.



Neutrosophy

• Neutrosophy is a new branch of philosophy introduced by Florentin

Smarandache, which is studying the origin, nature and scope of

neutralities as well as their interactions with different additional

spectral (i.e. notions or ideas located between the two extremes,

supporting neither nor ).

• Etymologically, neutro-sophy [French neuter < Latin neuter, neutral

and Greek sophia, skill/wisdom] means knowledge of neutral thought

and started in 1995.



• The fundamental theory of neutrosophy is:

Every idea <A> tends to be neutralized, diminished, balanced by
<nonA> ideas (not only <antiA> as Hegel asserted) -as a state of
equilibrium: <nonA> = what is not <A>,

<antiA> = the opposite of <A>,

and <neutA> = what is neither <A> nor <antiA>.

Neutrosophy consider a proposition, theory, event, concept, or
entity, “A” in relation to its opposite, “AntiA” and which is not
“A”, “Non –A”, and that which is neither “A” nor “Anti-A”,
denoted by “Neut-A”.

Neutrosophy is the basis of, neutrosophic set, neutrosophic logic,
neutrosophic probability and neutrosophic statistic.



• the neutrosophic triplet (<A>, <neutA>, <antiA>) works when it makes 
sense in our real world, when it does exist in our everyday life -- not 
always.

• For example, if <A> = small, then <antiA> = big, and <neutA> = 
medium; it works.

• But if <A> = table, then it is not possible to say "anti-table" or "neut-
table"!



• In a classical way ”A”,”neutA”, and”antiA” are disjoint two by two.
Nevertheless, since in many cases the borders between notions are
vague and imprecise, it is possible that ”A”, ”neutA”, and ”antiA” have
common parts two by two, or even all three of them as well.

• A neutrosophic set is defined as A = {(x, T(x), I(x), F(x))},

Where 0 ≤� + � + � ≤ 3; T, I, F are functions in [0, 1].

Example : In a soccer game there are three chances: to win (<A>), to
have a tie game (<neutA>), or to loose (<antiA>).



The Neutrosophy’s Triplet is (<A>, <neutroA>, <antiA>),

where <A> may be an item (concept, idea,
proposition, theory, structure, algebra, etc.),

<antiA> the opposite of <A>,

while <neutroA> {also the notation <neutA> was employed
before} the neutral between these opposites.

Based on the above triplet the following Neutrosophic Principle
one has: a law of composition defined on a given set may be true
(T) for some set elements, indeterminate (I ) for other set’s
elements, and false (F) for the remainder of the set’s elements.



• Neutrosophy is a new branch of philosophy and logic introduced by
Florentin Smarandache in 1995 which studies the origin and features
of neutralities in nature.

• Each proposition in Neutrosophic logic is approximated to have the
percentage of truth (T), the percentage of indeterminacy (I) and the
percentage of falsity (F).

• So this Neutorsophic logic is called generalization of classical logic,
conventional fuzzy logic, intuitionistic fuzzy logic and interval valued
fuzzy logic.

• This mathematical tool is used to handle problems like imprecise,
indeterminate and inconsistent data.

• The use of neutrosophic theory becomes inevitable when a situation
involving indeterminacy is to be modelled



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 truth membership 
function TA, an indeterminacy-membership function IA and a falsity 
membership function FA.  TA(x),  IA(x) and FA(x) are real standard or 
non-standard subsets.

 To maintain consistency with the classical and fuzzy logics and with 
probability, there is the special case where t + i + f = 1.

 But to refer to intuitionistic logic, which means incomplete 
information on a variable, proposition or event one  has t + i + f < 1.

 Analogically, referring to paraconsistent logic, which means 
contradictory sources of information about a same logical variable, 
proposition, or event one has t + i + f > 1.



NEUTROSOPHIC LOGIC

 It was created by Florentin Smarandache (1998) and is
an extension/combination of the fuzzy logic, intuitionistic
logic, paraconsistent logic. In neutrosophic logic, in an
easy way, every logical variable x is described by an
ordered triple.x= (t, i, f)

where t is the degree of truth, f is the degree of false and i
is the level of indeterminacy. T, I, and F are called
neutrosophic components, representing the truth,
indeterminacy, and falsehood values respectively
referring to neutrosophy, neutrosophic logic,
neutrosophic components, neutrosophic set.





GEOMERTIC REPRESENTATION OF NEUTROSOPHIC CUBE

-The focal objective of neutrosophic logic is to
characterize each logical statements in a 3D-
neutrosophic space, where each dimension of space
represents respectively the
truth(T) , falsehood(F) and indeterminacies (I) of
the statements under consideration
-in an easy way, every logical variable x is described by
an ordered triple. x= (t, i, f)



GEOMERTIC REPRESENTATION OF INTERVAL VALUED

NEUTROSOPHIC NUMBERS
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MULTIVALUED LOGIC



The Neutrosophic Logic: Indetermiancy?

• It is known, The neutrosophic Logic is the only logic that can deal with the

paradoxes, since a paradox P is a proposition that is true (its truth degree T

= 1) and false (its false degree F = 1) in the same time, and as a

consequence the paradox is also completely indeterminate (its indeterminate

degree I = 1). Therefore, the neutrosophic truth-values of the paradox is P(1,

1, 1), where 1+1+1 = 3 > 1. No other logics allow the sum of its

components to go over 1. Self-Referential Paradoxes have the same

neutrosophic representation: T =1, F = 1, and I = 1.



ADVANTAGES OF NEUTROSOPHIC LOGIC

 The advantage of using neutrosophic logic is that this logic distinguishes between
relative truth, that is a truth in one or a few worlds only, noted by 1, and absolute
truth, that is a truth in all possible worlds, noted by 1+. And similarly, neutrosophic
logic distinguishes between relative falsehood, noted by 0, and absolute falsehood,
noted by –0.

 In neutrosophic logic the sum of components is not necessarily 1 as in classical and
fuzzy logic, but any number between –0 and 3+, and this allows the neutrosophic logic
to be able to deal with paradoxes, propositions which are true and false in the same
time: thus NL(paradox)=(1, I, 1); fuzzy logic cannot do this because in fuzzy logic the
sum of components should be 1.

 When the sum of components t + i + f = 1 (classical and fuzzy logic);

 When the sum of components is t + i + f < 1 (intuitionistic logic);

 When the sum of components is t + i + f >= 1 (paraconsistent logic).



Neutrosophic examples

• We may say for example (0.9, 0.05, 0.05) meaning that 90% of 5 km 
we are sure about, while 5% of 5 km it is indeterminate, and 5% of 5 
km unsure,

• in neutrosophic triplet: proved, unprovable (indeterminate), 
disproved, 

• in an application Form there are three option : Yes- No/ N.A For 
gendre M/F/other

• ,  Neutrosophic  logic  has  its  chance  to  simulate  human  thinking  
and  to  be utilized for real environment executions 



• Let's say there is a soccer game between India and Pakistan. If I ask 
you who will win, you may say, since you're subjective and patriot, 
that India will win, let's say with a chance of 70%; but if I ask 
somebody from Pakistan, he would say that Pakistan will win, let's say 
with 60% chance. But asking a neutral expert, he may say that there is 
40% chance of tie game.

• All sources are independent, meaning they do not communicate with 
each other and they do not know the response of each other.

• Summing we get 0.7 + 0.6 + 0.4 > 1.



IDETERMINACY(I)
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(T, I,F)=(0,1,0)
LET’S FLIP THE COIN ON THE SURFACE OF A SEA, THEN THE COIN
FALLS INTO THE SEA AND WE DO NOT KNOWN ANYTHINGS ABOUT IT, 
THUS INDTERMINACY =1



Other example

• An example of neutrosophic logic is as following; the argument
"Tomorrow it will be sunny" does not mean a constant-valued
components structure; this argument may be 60% true, 40%
indeterminate and 35% false at a time, neutrosophicaly represented
by (0,6, 0,4, 0,35) ; but at in a second time may change at 55% true,
40% indeterminate, and 45 % false according to new indications,
provenances,neutrosophicaly represented by (0,55,0,40,0,45) , etc.



Neutrosophic example: voting process

For another example, suppose there are 10 voters during a voting 
process. Five vote “aye”, two vote “blackball” and three are undecided. 
For neutrosophic notation, it can be expressed as �(0.5,0.3,0.2).

Using fuzzy it is not possible to separate the voting process in favour or
against. Using Vague notation we can separate the votes in favour or
votes in against but with constraint tv + fv≤1. Neutrosophic Notation
has no restrictions on the boundary. In Neutrosophic Set,
indeterminacy is quantified explicitly and true-membership,
indeterminacy-membership and false-membership are independent.
This assumption is very important in many applications



EXAMPLE OF NS

For (0,1,0), which means totally indeterminate:
Two points, diametrically opposed, on the margins of a marsh
have to be connected by a route; it may be a total
indeterminacy not knowing in what way to build the route.

For (0,1,1), with total indeterminacy and total falsehood.
The two points, diametrically opposed, on the margins of a 
marsh having to be connected by a route; the route 
construction company starts the project and builds the route 
on the wrong trajectory that the route sinks into the marsh.

 two nodes as the two marsh, and the line as the route.



EXAMPLE TO UNDERSTAND THE INDETERMINACY AND

NEUTROSOPHIC LOGIC

 In a given mobile phone suppose 100 calls came at end of the 
day. 

 1. 60 calls were received truly among them 50 numbers are 
saved and 10 were unsaved in mobile. 
 60 calls will be the truth membership i.e. 0.6. 

 2. 30 calls were not-received by mobile holder. Among them 20 
calls which are saved in mobile contacts were not received due 
to driving, meeting, or phone left in home, car or bag and 10 
were not received due to uncertain numbers. 
 30 not received will be the  Indeterminacy membership i.e. 0.3. 

 3. 10 calls were those number which was rejected calls 
intentionally by mobile holder due to behavior of those saved 
numbers, not useful calls, marketing numbers or other cases 
for that he/she do not want to pick or may be blocked numbers
 10 rejected will be  the false i.e. 0.1 membership value.



NEUTROSOPHIC EXAMPLES………….

 Suppose there are few places in a city and roads connect the places.
Hence the places and roads together form a network. But the problem is
to find a way that a salesman can visit all the planes once with the
lowest travelling cost. Now the travelling cost is directly proportional to
the road distance travel by salesman. But all the roads are not in the
same smooth conditions in practical. So the real travelling distance with
cost may be effected the bad weather, road jam and non-pucca roads.
Hence the travelling distance between the places should be taken as
neutrosophic. If (T , I, F) be membership value of the road distance
between two places, then T indicates distance on good, well-constructed
road; I indicates distance on bad (marsh, muddied) road and F indicates
distance above the water, where the bridge is not built yet...(i.e. the
distance where the road does not exist yet, but it may be build under the
form of a bridge to be constructed).
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The relationship among neutrosophic sets and 
other sets



Book on neutrosphic logic with JAVA application 





Neutrosophic connectives



Neutrosophic basic connectives:  Negation



Conjunction-disjunction-implication



Diffrent types of neutrosophic numbers

59

• Single valued neutrosophic numbers

• Interval valued neutrosophic numbers

• Bipolar neutrosophic numbers

• Trapezoidal fuzzy neutrosophic numbers

• Triangular fuzzy neutrosophic numbers

• Single valued triangular fuzzy numbers

• Single valued trapezoidal fuzzy numbers

• Hesitant Single valued neutrosophic numbers

• Refinned neutrosophic numbers. etc



Neutrosophic numbers

• Numerical neutrosophic components: ( T, I, F)

• Literal neutroosphic componets : x=a+Ib

The formula neutrosophically works in the following way:

• x = a+bI is a neutrosophic number whose determinate part is "a" and 
indeterminate part is "bI", where I = indeterminacy;

NNs can effectively describe incomplete or indeterminate information 
because they consist of a determinate part and indeterminate part.



Neutrosophic Complex Numbers based on 
literal component (I)

• Neutrosophic Real Number

• Neutrosophic Complex Number

F.Smarandache, "Introduction to Neutrosophic statistics", Sitech-Education Publisher, PP:34-44, 2014



Neutrosophic Real Number



Neutrosophic Complex Number

F.Smarandache, "Introduction to Neutrosophic statistics", Sitech-Education Publisher, PP:34-44, 2014





• The following tables represents the various forms of trapezoidal fuzzy
neutrosophic numbers (TrFNN) have been listed out and it shows the
uniqueness of the proposed graphical representation among the
existing graphical representations.





Trapezoidal fuzzy neutrosophic numbers

(a) Graphical representation of TrNFN



Diffrence between TFN and NN

• About neutrosophic number(T,I,F) and triangular fuzzy
number (a,b,c) although have three parametres;however;the
three parametres in triangular fuzzy numbers can only
express the membership, and those in neutrosophic number
can express the membership function,indterminacy-
membership function and non-membership function,So they
are completley diffrent
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The score function of neutrosophic numbers

• The score function is an important index for evaluating neutrosophic
numbers. For a neutrosophic R =<T, I, F > , the truth-membership T is 
positively correlated with the score function, and the indeterminacy-
membership I and false-membership F are negatively correlated with 
the score function. In terms of the accuracy function, the greater the 
difference  between the truth-membership T and false-membership F 
is, the more affirmative the statement is. Additionally, in regard to the 
certainty function, it positively depends on the truth-membership T.



RANKING OF NEUTROSOPHIC NUMBERS

70



Extensions of neutrosophic sets



Extension of neutrosophic sets
• Fuzzy sets extensions have been often used in the modeling of problems including

vagueness and impreciseness in order to better define the membership functions
together with the hesitancy of decision makers.

• More than 20 different extensions of ordinary fuzzy sets have appeared in the literature
after the introductions of ordinary fuzzy sets by Zadeh (1965).

• These sets involve interval-type fuzzy sets, type-2 fuzzy sets, hesitant fuzzy sets,
intuitionistic fuzzy sets, Pythagorean fuzzy sets, q-rung orthopair fuzzy sets, spherical
fuzzy sets, picture fuzzy sets, fermatean fuzzy sets, etc.

• Mainly, these extensions can be divided into two classes: extensions with two
independent membership parameters and extensions with three independent
membership parameters.

• Smarandache and many other researchers also discussed the various extension of 
neutrosophic sets in TOPSIS and MCDM 



Flow chart of the three types, fuzzy, 
Intuitionistic fuzzy,and neutrosophic logic 
numbers





The core idea of modeling such a neutrosophic situation has been
expanded together with the previous methods and tools to the
following new cases:

• to handle the neutrosophic in qualitative environments in which
information is linguistic form

• to manage the truth-membership, indeterminacy-membership and
falsity-membership that are not exactly defined but expressed by
interval-values, intuitionistic fuzzy sets, triangular fuzzy sets, cubic
sets, bipolar fuzzy set, trapezoidal fuzzy sets, or hesitant

fuzzy set

• to deal with the inadequacy of the parameterized by combining soft
set

• to cope with the lower and upper approximations by fusing with
rough set

• These extensions are further detailed in the following table ,









Plithogenic sets and plithogenic logic

• Plithogenic sets and plithogenic logic which is the generalisation of 
neutrosophic sets and logic.

• Plithogenic sets can model real-life applications in a better way as 
they are characterised by one or more attributes which can 
accommodate many values.



Complex neutrosophic set (CNS) 

• Complex neutrosophic set (CNS) is a modified version of the complex 
fuzzy set, to cope with complicated and inconsistent information in 
the environment of fuzzy set theory. 

• The CNS is characterised by three functions expressing the degree of 
complex-valued membership, complex-valued abstinence and degree 
of complex-valued non-membership.

• The CNS is characterized by complex-valued MS, complex-valued
abstinence and complex-valued NMS grades with a condition that the
sum of real-valued MS (Imaginary-valued MS), real-valued abstinence
(Imaginary-valued abstinence) and real-valued NMS (Imaginary-
valued NMS) grades is less than or equal to 3+







Interval complex neutrosophic set 

• As an extension of neutrosophic set, interval complex neutrosophic
set is a new research topic in the field of neutrosophic set theory,
which can handle the uncertain, inconsistent and incomplete
information in periodic data.



Interval complex neutrosohic set







Pentagonal Neutrosophic numbers



Arithmetic Operations:



Score and Accuracy Function of :Pentagonal Single 
typed Neutrosophic Number (PTGNEU)



Relationship between any two pentagonal
neutrosophic fuzzy numbers:





Refrences :Pentagonal Neutrosophic Numbers

• A. Chakraborty, S. Broumi, P.K Singh,”Some properties of Pentagonal
Neutrosophic Numbers and its Applications in Transportation Problem
Environment,” Neutrosophic Sets and Systems, vol.28, pp.200-
215,2019.

• A. Chakraborty, S. Mondal, S. Broumi, “De-Neutrosophication
technique of pentagonal neutrosophic number and application in
minimal spanning tree,” Neutrosophic Sets and Systems, vol. 29, pp.
1-18,2019. doi: 10.5281/zenodo.3514383.

• Chakraborty, A. “A New Score Function of Pentagonal Neutrosophic
Number and its Application in Networking Problem,” International
Journal of Neutrosophic Science, Volume 1, Issue 1, pp. 40-51, 2020



Octagonal neutrosophic
number









Refrences :Octagonal neutrosophic numbers

• Solving Fuzzy Game Problem in Octagonal NEUTROSOPHIC Numbers
Using Heavy OWA Operator,

• Octagonal Neutrosophic Number: Its Different Representations,
Properties,Graphs and De-neutrosophication with the application of
Personnel Selection

• Linear and Non-Linear Octagonal Neutrosophic Numbers: Its
Representation, 

















Books related to Neutrosophic Matrices



Open questions on neutrosophy theory







Neutrosophic theory is wellindexed in 
the most known scientific Databases























Neutrosophic Sets :Applications



Neutrosophic image processing

• https://europepmc.org/search?query

• Books

• Articles



Neutrosophic set in medical imaging

• Generally, the neutrosophic set (NS) approaches were applied 
successfully into image processing including image de-noising based 
on neutrosophic median filtering



Neutrosophic set for medical image de-noising

• Noise is one kind of indeterminant information on images. de-noising 
research domain Hence, NS can be successfully applied into image.

• The neutrosophic image properties allow the NS to achieve superior 
performance in several image de-noising applications in computer 
vision and image processing















Abstract; Dental caries is an infectious oral disease. The monitoring of caries region boundary, in regular intervals, is
important for treatment purpose. To detect dental caries lesion, most of the time dentists use X-ray images. Due to
human brain perception, sometimes it is difficult to detect the caries lesion accurately by observing the X-ray image
manually. In this work, a framework has been proposed to detect caries lesion automatically within the optimum time.
Almost all caries detection methods from the radiographic images apply iterative methods upon the entire image to
separate initially suspected regions. Then, further processing is performed on the separated regions. This method
reduced huge computation efforts by avoiding applying iterative methods upon the entire input image. This method
transforms the input X-ray image into its equivalent neutrosophic domain to obtain initially suspected region. We have
used a custom feature named ‘weight’ for neutrosophication. This feature is calculated by fusing other features
differently. Once the initial region is detected, it is examined further to test whether there exists any iso-center rings like
the catchment basin. This is the most important property of caries lesions. After the suspected region is confirmed as
caries lesion, then the caries boundary is detected using active contour technique. The advantage of this system is that
it avoids repetitive iterations at the time of suspected region selection using neutrosophication. Repetitive iterations
upon the entire picture dimension are a time-consuming job. The performance of the proposed research work is
satisfactory; the average accuracy is above 92%.



New recent Neutrosophic papers in the battle
against COVID -19 Pandemic









Machine Learning in 
Neutrosophic environment



List of major contributions on machine learning
algorithms in Neutrosophic environment.











Neutrosophic papers on Internet of Thing (IoT) 



Neutrosophic approach in Business 
intelligence and Big Data



Neutrosophic approach in data warehouse 
concepts







MANET,  WIRLESS Network and telephony









Neutrosophic operational Research



Abstract : Information in a signal is often followed by undesirable disturbance which is termed as noise.
Preventing noise in the signal leads to signal integrity, which also leads to better signal quality. The
previous related works have the major issues while reducing noise in signals regarding assumptions,
frequency and time domain, etc. This paper proposes a new Neutrosophic approach to reduce noises
and errors in signal transmission. In the proposed method, confidence function is used as the truth
membership function, which is associated with sampled time intervals. Then, we define a Dependency
function at each time interval for the frequency of transmitted signal. Finally, a Falsehood function,
which indicates the loss in information due to amplitude distortion, is defined. This function shows how
much information has been lost. Our objective is to minimize the falsehood function using several
neutrosophic systems. Experimental results show 1% decrease in loss compared to the original signal
without PAM. It is shown the decrease of 0.1% if the frequency is shifted to a higher range.
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Neutrosophic Quantum Computer





Neutrosophic Tools



Neutrosophic python 
online running web application 







Implementation of Neutrosophic Function 
Memberships Using MATLAB Program













Finally.

• Neutrosophic theory studies objects whose values vary in the sets of 
elements and are not true or false, but in between, that can be called 
by neutral, indeterminate, unclear, vague, ambiguous, incomplete or 
contradictory quantities,

• Neutrosophy is a modeling based on three states and not just two as 
in classical logic



Thank you 


