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Abstract—Fuzzy logic is a reformulation of Boolean common considering the mathematical theory of
fuzzy sets, which is a hypothesis from older set theory. By introducing a degree of opportunity to confirm
a role, allowing it to be in a position other than irrefutable or inappropriate, fuzzy logic gives certainly
massive adaptability to questioning, bots, and spotting flaws. One of the unusual improvements of fuzzy
good judgment to formalize human reasoning is that the rules are set out in ordinary language.

During the past years, the framework for the robotic statement of the model and the extraction of flashy
fashion from the constant figures have just hung around the fuzzy set. The parts of knowledge
representation and wonder have long been presented in fuzzy set theory, the piece of thought that
increasingly fits into planning schemes and programs in artificial intelligence. A transport simulation is
presented to discuss Al using Fuzzy Logic.

Index Terms—AI- Aritficial Intelligence, TP — Transportation Problem, F — Fuzzy, P — Pentagonal

I. INTRODUCTION

[1] Suggested a method to solve FTP working on PEN. In [2] the best optimality condition has been
checked. Also [3] proposed octagonal FTP using a different ranking method. A simple algorithm is given
to check the feasibility of FTP by [4]. [5] Solved TP with fuzzy numbers by the ranking method. [6, 7]
Solved FTP using the Best Candidate method. Balanced and unbalanced FTP by using Octagonal Fuzzy
Numbers introduced by [8]. The [9] proposed solution of FTP uses robust rank techniques and an
improved method.

A new algorithm is suggested to discover an optimum solution for FTP in which PFN is involved. By
applying the ranking technique and proposed algorithm to get the least value giving the optimum solution.
Despite this internal shift to unclear internal plan research, an external reform has also clearly indicated
support for the plans. This progress is of great interest given that the field of understanding discovery in
databases has attracted studied groups of the past due. As a response to the modern statistics switch and
advances in care development, shifting towards limited human endpoints to keep aside and harness a ton
of data, this field has honestly emerged as another assessment area, which Evaluation, lying on the mix
of the device.

By way of the most general definition, KDD proposes a non-trivial course of discovering a genuine, novel,
possibly concrete, and ultimately economical scheme in information. The relevant step in the general
KDD process is information mining. KDD has free evaluation area, with its own magazines and social
meetings.

The problem of visualizing fuzzy data can persist in a given space in particular in two unique ways.
Anyway, the fashionable framework for evaluating facts can be loosened in an honestly non-different
way by means of the reform rule. For example, in the case of fuzzy statistics as far as possible great
courtship between the facts of Hobie and a small loss coefficient can be reached, in which the assumptions

78



Phoenix: International Multidisciplinary Research Journal
Vol 3, No. 3, July-Sep, 2025
ISSN: 2583-6897

related to the Bushey set are illustrated. The coefficients are additionally obscured as needed. A second,
possibly more modern technique is based on embedding facts into more complex mathematical spaces,
inside the shape of fuzzy evaluation spaces [10], and carrying out evaluation of facts in these regions.
Anyway, the problems of knowledge and technology acquisition [11] of robots have come to the fore
more powerfully during the current years. It's not the same old thing as "the barrier to expertise” is one of
the valuable problems within putting smart and expertise-based solely systems in place. Without doubt,
the revelation has proved that essentially knowledge-driven strategies, which aim to formalize the
problem of comprehensive human expert understanding, are exciting, difficult and long.
While in doubt, it certainly won't affect the completely first class results. As a result, a form of fact-based
valuation [12] is consistently beneficial in fuzzy schemes. In fact, such "tuning" also presents itself, due
to the fact that in many programs the facts are increasingly exposed. Incontrovertibly, late evaluation has
shown that the common sense-driven approach can be updated correctly through information-push.[13]
In the fabulous case, the past is also completely removed from the final choice. For example, some
structures [14] that derive from facts in a fuzzy fashion (e.g., fuzzy rule based) in a completely motorized
way were actively created.
Fuzzy logic manages the stages of rendering that are not predicted in time so as to achieve an unambiguous
result. Thus far, checking on the execution of this logic:

« This will be done in systems with extraordinary sizes and limitations, for example, more

compact than normal controllers, large structures or notebook-based systems.
« Basically, it will end in generic content, programming or a combination of each.
» Overall, we use fuzzy good judgment structure for each business and sensible purposes, for
example,

It controls the machines and things of the customers.

» In the absence of careful reasoning, it provides simple enough reasoning.

It helps to overcome engineering constraints.

In this paper, discuss the Al using Fuzzy Logic

Il. Fuzzy LOGIC ARCHITECTURE
It consists of four parts:

Defuzzifier

Crisp
L 2

Fuurey Datpat
wl

Intelligence

Figure 1: Fuzzy Logic Architecture

* Guidelines — It universalizes rules and waits for familiar situations through experts with superb system
manipulation. The new update to the Fuzzy concept features a solid framework for sport-plan and tuning
Fuzzy controllers. With the help of and by and large, they undercut very vague policies.

« Inference Engine - It alternates the degree of fit between fuzzy records and guidelines. According to
the information field, it will wrap up the policies that can be implemented. The management of the
structure takes place, consolidating the prepared rules.
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« Defuzzification - sets the Defuzzification cycle adjustment on the Bushi set to another value. There are
a lot of types of S structures out there, and you honestly want to choose the best one with a professional
build.

In fuzzy clustering an individual may currently have a role with different social groups at a very simple
level, and with a selected percentage given a degree of assistance approximating its standard role.
Enrollment amounts of men's or women's packs are often predicted to lead to weighting of the warranty.
Fuzzy policies can deal with both lower game plans and confidence limits, and along these lines fuzzy
models were proliferated. So one can experience defeat as much as possible, a fuzzy structure is
appreciated through a "Fuzzifier" and a "Defifier": a further commitment to the erstwhile partner fuzzy,
which is controlled through the fuzzy logic and the last option syncs the (fuzzy) final result of the Bushi
device to another price again. For approximate Takagi—Sugeno models, which are designed specifically
to uncover the project of losing self-assurance, the Defiffusion step is trivial, as these fashions generate
new functions without delay.

Some strategies have been created to set up a fuzzy rule base from the given data. While not ruling out
an obvious feature, we make a useful distinction between those designs. This ability is related to how
individuals discover rules or components in their landscape. A single access (continuous) record is to
search for regions in the field that appear to define the position part (correction) of a criterion. This should
be possible through discovery of packs using clustering computations (see above), or by looking at the
Hyper-Ncase method for popular covering (discrete and distant) evaluation.

For each logo call there is actually a priori from a fuzzy piece of data area, i.e., a trendy "fuzzy grid", and
each cell of this grid is to be checked as a unique ancestor part of a criterion. This method is of high
quality corresponding to an interpretative technique. Of course, it is far less adaptive and can give
incorrect models when one-layered components represent an opportunity grid that does not reflect the
informational game plan. The area of Fuzzy Rule particularly requires crossbreed techniques to know
crop up with exceptional strategies, highly creative evaluation and association of ideas. As an example,
early bets are typically used to smooth ("tune™) an obscure rule base or to look through a range of possible
rule bases in an (essentially) efficient manner.

I1l. PROPOSED METHOD TECHNIQUES

International optimization approaches such as evolutionary algorithms, simulated annealing, taboo search
and so forth. Can be beneficial to the adaptive evolution of fuzzy if-them directions, form and amount of
membership features, fuzzy operators and other node capabilities, most of the network parameters due to
the dependence on gradient information through obtaining supervised knowledge to optimize the network
parameters to nearby optima of strategies to prevent getting bogged down.

Fuzzy schemes, close to related computational information systems, promise to be a major resource to
deal with motorization efforts characterized by the indicated issues. This should be the case especially
when the relationship with the control is not meeting standard screening procedures, information of
different sources and character needs to be combined, or human welfare is to be shown. Regardless, an
obscure development is merely a piece of a robotics system applied to a particular endeavor. It can be
found in a variety of schemes, and it may supersede, complement or supervise existing subsystems.
Another use of fuzzy systems is in (adaptive) signal filtering in the preprocessing step. Bundling is the
most striking way to manage to separate lots of data (or things) into essential, predefined subgroups
(called social events) with a conclusive purpose that the people of a party are relative according to a
particular viewpoint. The items in the individual packs should be larger from an overall perspective and
all around, as might be anticipated. Fuzzy parties, for example fuzzy c-propositions, consider information
of interest or a dull list of what is in the pack. In illustration, an object is given a class name according to
its fraction. Fuzzy classifiers assign a cataloging level assignment of the object to each predefined class.
For their execution, fuzzy rule-based structures or fuzzy decision trees are indispensable.

The evaluation attempts to understand the explanation (e.g., depletion, pollution) that explained the events
and observed discretionary effects. The specific idea of postulates is the use of essential causality to
uncover explanations that explain unintended effects. There are two major uses of the finding,
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insufficiency district and bundle, and clinical assessment. The use of fuzzy schemes can be helpful in
searching, as discretionary effects and defects are strong.

Essentially sure uses of fuzzy reasoning coordinate the use of phonological elements. A semantic variable
is a variable whose value is a word instead of a number.

Look at the idea, P: Robert is young.

Of course, P is free in relation, but of course, P is careful in significance if long disclosed as a fuzzy set
with a predefined list limit. Essentially more precisely, when a term in fuzzy logic looks for the value of
a variable, the term is clarified by observation as a fixed fuzzy set. This is an important idea that underlies
the opportunity for a derived variable — an idea [15] that paves the way for cheating to tolerate inaccuracy.
Accuracy incurs a cost. Precisely when there is an ability to tolerate inaccuracy, the cost of using words
is reduced. Correspondingly around this, the use of words creates better models of this ongoing reality.
Definition (PFN) [1]

A fuzzy number A is said a PFN, which is represented as (si, 1<i<5) whose membership function uA (X)

is given by
\
0,ifx <sl
ul (=22),  ifsl<x<s2
s2—-s1 —s2
1- (1-u1)(S:_ZZ),ifs2fx<a3
UA (X) = 1,if x=s3
1-(1-u2) (2=2) Lifs3<x <s4
) u2 22X ifsd<x<s5
s5—-s4,
0,ifx>s5

PROPOSED RANKING TECHNIQUE

To find the interquartile range, following steps are required:
1. Arranging numbers in ascending order.

2. Evaluate Median.

3. Evaluate quartile both upper (Q3) and lower (Q1) data.
4. Find inter-quartile range = Q3 -Q1

PROPOSED Inter- Quartile RANKING METHOD

1) Prepare transportation problem table and check if it is balanced or not. If it is not balanced, then add
hostile row or column as per the requirement.

2) Applying proposed ranking method, convert the FTP into crisp values.

3) For every row, find the sum of row maximum and just less than the maximum value and divide it by
the number of columns.

4) For each column find the sum of the column maximum and just less than the maximum value divide it
by a number of rows.

5) Select the greatest of the resultant value. Then, choose the least value of the cost and make the
allocation. If there are multiple greatest values, then take any value.

6) Repeat steps 3 to 5.

IV. SIMULATION
Consider a balanced FTP

dl d2 d3 d4 Supply
sl (1,3,5,7,9 | (0,1,2,34) | (2,4,7,8,9) | (0,3,4,5,8) | 50
s2 (2,4,5,6,8) | (0,3,4,6,7) | (3,5,6,8,9) |(0,2,3,4,5) | 40
s3 (2,4,5,6,9) | (0,2,4,6,8) | (1,2,5,7,10) | (2,3,4,5,6) | 60
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s4

(0,13,5,6)

(1,2,4,5,6)

0,1,2,3,5)

(2,3,5,7,9)

30

Demand

40

45

45

50

By applying inter-quartile ranking technique, transform given PFN into crisp values.

dl d2 |d3 d4 Supply
sl 6 3 55 5 50
s2 4 5 4,5 35 40
s3 4.5 6 7 3 60
s4 5 4 3.5 55 30
Demand | 40 45 45 50

Now we have to find the greatest value from the result and notice the least allocation value of the cost.

di d2 |d3 |[d4 | Supply
sl 6 3 55 |5 50 11.5
4
s2 4 5 45 |35 (40 9.5
4
s3 45 |6 7 3 60 13
50 4
s4 5 4 35 |55 |30 10.5
4
Demand | 40 45 | 45 50
11 11 | 12.5]10.5
4 4

Now again we have to find the greatest value from the result and notice the minimum value of the cost
and make the allocation.

: dl |d2 |d3 |d4 | Supply

sl 6 |3 |55 |5 50 11.5
3

s2 4 |5 |45 |35 |40 E
3

s3 45|16 |7 3 60 E
3

s4 5 |4 |35 |55 |30 2
3

Demand | 40 | 45 | 45 50

11 {11 |12.5]10.5
4 4

. The same technique is followed repeatedly until to get the final allocation.

dl |(d2 |d3 d4 Supply
sl 6 3 55 |5 50
5 45
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s2 4 5 45 |35 |40
15
25
s3 45 |6 7 3 60
10 50
s4 5 4 35 |55 |30
30
Demand | 40 45 | 45 50

The transportation cost Z = 50*3 + 10*4.5 + 45*3 + 6 * 5 + 25*4 +15*4.5 +30*3.5 = 632.5

An inter-quartile range technique is proposed to get a crisp value which is very easy, and a new algorithm
is applied to solve FTP. We get an optimal solution using this method as compared to other known
techniques.

V. CONCLUSION

In contrast to reductionist systems, those systems, while in doubt, presuppose a holistic perspective on
the world, e.g. that some complex thing may additionally contain or exceed 'the sum of its parts'.
Obviously, as was the case with the atomic bomb, which was simply a synthetic use of a real effect
portrayed from a particular point of view, ethical considerations must be carefully taken into account. It
is understood that any progress may be used for good or bad. Regardless, it is not just the correction that
is effective or questionable, but the persons who apply it, due to the fact that correction has been by far
the most effective tool for people.

References

=

1 S. Sathya Geetha and K. Selvaumari, A New Method for Solving Fuzzy Transformation Problem
Using Pentagonal Fuzzy Numbers, Journal of Critical Reviews, Vol 7, Issue 9, 2020,171-174, ISSN-
2394-5125.

21 Dr. Shraddha Mishra, Solving Transportation Problem by Various Methods and Their Comparison,
International Journal of Mathematics Trends and Technology (IJMIT), Volume 44, Number 4, April
2017, 270-275, ISSN:2231-5373

3] Dr. P. Rajarajeswari and G. Menaka, Octagonal Fuzzy Transportation Problem Using Different
Ranking Method, International Journal of Trend in Scientific Research and Development, VVolume 4,
Issue 5, August 2020, 8-13, e-ISSN: 2456-6470.

4] M. R. Fegade, V. A. Jadhav, A. A. Muley, Solving Fuzzy Transportation Problem using Zero Suffix
and Robust Ranking Technology, IOSR Journal of Engineering (IOSRJEN), Volume 2, Issue 7(July
2012), PP 36-39, ISSN:2250-3021.

5] Kirtiwant P Ghadle and Priyanka P Pathade, Solving Transportation Problem with Genaeralized
Hexagonal and Generalized Octagonal Fuzzy Numbers by Ranking Method, Global Journal of Pure
and Applied Mathematics, Volume 13, Number 9 (2017), pp. 6367-6376, ISSN 0973-1768.

6] R. Gnanakumaran, Divya Rohatgi, A K Sampath, Nidhi Nagar, D. Amuthaguka, Raj Kumar Gupta,
"Robust Extreme Learning Machine based Sentiment Analysis and Classification”, 2023 5th
International Conference on Smart Systems and Inventive Technology (ICSSIT), (2023), DOI:
10.1109/1CSSIT55814.2023.10061017.

[71 Habeeb, M. S., & Babu, T. R. (2022). Network intrusion detection system: a survey on artificial
intelligence-based techniques. Expert Systems, 39(9), e13066.

8] Priyanka A. Pathade, Kirtiwant P. Ghadle, Optimal Solution of Balanced and Unbalanced Fuzzy

Transportation Problem by Using Octagonal Fuzzy Numbers, International Journal of Pure and

Applied Mathematics, Volume 119 No. 4 2018, 617-625, ISSN: 1311-8080 (printed version); ISSN:

1314-3395 (on-line version)

[

83



Phoenix: International Multidisciplinary Research Journal
Vol 3, No. 3, July-Sep, 2025
ISSN: 2583-6897

[9] P.Jayaramal and R. Jahirhussian, Fuzzy Optimal Transportation Problems by Improved Zero Suffix
Method via Robust Rank Techniques, International Journal of Fuzzy Mathematics and Systems, ISSN
2248-9940 Volume 3, Number 4 (2013), pp. 303-311.

[10] Naveen Sai Bommina, Nandipati Sai Akash, Uppu Lokesh, Dr. Hussain Syed, Dr. Syed Umar, "A
Hybrid Optimization Framework for Enhancing 10T Security via Al-based Anomaly Detection”,
International Journal on Recent and Innovation Trends in Computing and Communication, ISSN:
2321-8169 Volume: 11 Issue: 3.

[11] Uppu Lokesh , Naveen Sai Bommina , Nandipati Sai Akash , Dr. Hussain Syed , Dr. Syed Umar.
(2021). Deep Reinforcement Learning with Genetic Algorithm Tuning for Intrusion Detection in 10T
Systems. International Journal of Communication Networks and Information Security (IJCNIS),
13(3), 582-595.

[12] Nandipati Sai Akash, Uppu Lokesh, Naveen Sai Bommina, Hussain Syed, Syed Umar, "Swarm
Intelligence-Based Hyperparameter Optimization for Al-Powered 10T Threat Detection”,
International Journal of Intelligent Systems and Applications in Engineering, (2024), 12(17s), 941.

[13] RS Supriya Khaitan, Divya Rohatgi, Sana Nalband, Tejali Mhatre, Shweta Patil, "Enhancing Essay
Grading Efficiency and Consistency through Two-Layer LSTM Models and Attention Mechanisms",
Journal of Information Systems Engineering and Management 10 (2), 191-202.

[14] Habeeb, M. S., & Babu, T. R. (2024). MS-CFFS: Multistage Coarse and Fine Feature Selection for
Advanced Anomaly Detection in loT Security Networks. International Journal of Electrical and
Electronics Research, 12(3), 780-790.

[15] Ahmad, Z., Khan, A. S., Ageel, S., Julaihi, A. A., Tarmizi, S., Annuar, N., & Habeeb, M. S. (2022,
May). S-ADS: spectrogram image-based anomaly detection system for 10T networks. In 2022
Applied Informatics International Conference (AilC) (pp. 105-110). IEEE.

84



