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Abstract

The internet has become an essential online communication tool for many people today. For a
variety of reasons, many researches have been done lately in the field of Artificial Neural Network (ANN)
considering people sentiments based on social media data. This analytical study conducted to analyze
happiness of Libyan people based on twitter data sets.

Matlab used in this study to code around 1,000 status/comments data. Processing consists of five
processes, hamely cleansing, Tokenization, case folding, removal stop word, and stemming. The study
represents Artificial Neural Network model for the mining of Twitter opinions using an Artificial Neural
Network model approach for the abstracting and visualization scheme of Twitter feeds and a classification
and prediction approach. This study presented a contribution in the form of proposing a new visualization
model for Twitter mood prediction based on the ANN approach.

Keywords: Artificial Neural Network, People Sentiments, Social Media Data, Twitter Data analysis

1. Introduction and Background

As a result of information and communications technology developing and the very rapid
spread and growth, internet have become part of everyday life and become an essential online
communication tool [1][2]. People use social media networks to find friends, sharing moments,
ideas, and even exist to run online businesses. There are many social networking sites on the
internet, such as Twitter, Facebook, Linkedin, Instagram, and Google + [3][4]. Twitter is a social
media that is widely used nowadays. It provides several pieces of information about someone's
sentiment. Too many people are using such media to express opinions as well as emotions and
expressing their emotions like happiness, angry, sadness, etc... The use of Twitter was evidenced
by the existence of many studies have used Twitter as material to analyze the sentiments of
someone's opinion.

Several classifications studies conducted using Artificial Neural Network ANN such as a
study conducted by Leavline [5] to classify the image of orchids to distinguish plant variations.
Also, the ANN method was used by Wechmongkhonkon, et al. [6] to classify water levels to
manage water quality. A study conducted by Alaloul, et al. [7] used ANN simulation to estimate
hospital building cost from the building contract. During the planning stage with the best ANN
structure, 7-9-1 (7 input variables, one hidden layer with nine neurons, and one output) results
from an average cost estimation of 96.51% achieved. An adaptation of three multi-layer feed-
forward networks with Back-Propagation and Elman-Propagation algorithms to test the time,
quality and cost, and to fulfil, the objective of validate, training as performance evaluation
indicators. As a result, the training process is a constant flow unit until it works its way to the
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predefined error or up to 1000 epochs. The outcome is presented in a Mean Square Error (MSE)
confirmed the accuracy of the networks with an average value of 0.0231. A study conducted by
Nwankpa, et al. [8] that was designed to implement the KNN (K-Nearest Neighbor) algorithm for
sentiment analysis twitter about Jakarta Governor Election 2017. The data was collected from
Indonesian Tweets presented in 2000 tweet in particular; the tool was used is Python package
called Twitters craper. KNN is the method used for sentiment analysis combined with Cosine
similarity measure and TF-IDF term weighting. The results indicated that the level of highest
accuracy is 67, 2% when k=5, the highest precision is 56,94% with k=5, and the highest recall
78,24% with k=15.

The above-mentioned approach showed that the classification method using the ANN is
considered to give quite good results [9]. This study adopted Artificial Neural Network as a method
to classify document data. ANN is widely used in computer vision problems for pattern recognition
and image classification. this study used a text mining analysis of a person's sentiment from a
tweet. Twitter use is increasing by the year and become more common as the time progresses [10].
Figure (1) illustrates the growth rate forecast of Twitter users.

329.0 335.0 340.2

314.9 322.4

2019 2020 2021 2022 2023 2024

W Twitter users ® % change ® % of internet users

Figure.1 Twitter users growth worldwide, 2019-2024
Image Source: https://www.emarketer.com

1.1 Artificial Neural Network

Artificial neural networks are first revealed by Walter Pitts and Warren MacCulloh in 1943 [11].
Both designed a simple calculation model that unites biological science related to neural
networks in humans with the science of logic in solving a problem. Artificial neural networks
that are made are computational-based artificial intelligence analogous to how the human neural
network system works, as in Figure 2.1 [12].
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Figure 2. Human Neural Network
Image Source: Leavline, E. [5]

Acrtificial neural networks that are analogous to human neural networks can be present by
the mathematical model shown in Equation (1):

a= z wj Wk ... oo v v e e (1)
j=1

Where

xj = binary input to j

wk = sympathetic weight

The logic that builds Eq. (1) is shown in Figure 3.

X1
w1l
X2 F(x)
- >
Wn
Xn

Figure 3. ANN function
Image Source: Leavline, E. [5]

wn = Synaptic weight is a real number value of related synapses [3a]. Synapses can
inhibit negative signals or activate positive signals. Besides, synapses also have different
intensities. The a signal is the input of the activation function F (x) that gives neuron output [5].
In 1958 Rosen Boltt developed a network model to optimize the results of the iteration [13].

1.2 ANN classification

Basically, ANN classification is undertaken to achieve the purpose of pattern recognition
trained to identify problems that are given in phase 2 phase, namely training and testing. During
training process that occurs, the network is trained to classify data based on models that have
been built during training to produce 0% errors at the validation stage [14]. Artificial neural
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networks have several different algorithms that are used in completing forecasting or prediction
in a study, including Single network and Multi-Layer Network [15]. This study attempts to
conduct an analytical study of data based on social media explicitly using Twitter data to analyze
happiness of Libyan people based on Twitter data using artificial neural network.

2. Research Problem & Questions

Text in comments or status on Twitter can indicate that someone is happy or unhappy.
Thus, the study problem was, how to identify Libyan happiness level based on Twitter text using
an artificial neural network. Based on the argument above, the research questions could be as
follows: How to analyze happiness of Libyans using the artificial neural network based on Twitter
data?

3. Research Conceptual Model
The sentiment analysis architecture shows in figure 4:

___________ Data Collection

2

Processing

L

Cleansing

Tokenization

Case folding

Remover stop word

Stemming Data Training
D e e i & Data testing
Multi layer
Results & analysis <] perception
classification

Figure 4. Research Conceptual Model

4. Data Collection

The first method captures Twitter data directly from within the Twitter service via a
Twitter archive request. The interactive interface is the data that can be downloaded using the
HTML index page, JSON data set, and a CSV file that contains all tweets. A significant data is
provided from the archival function these sufficient data forms the primary ground for the
process of internal analysis, the objective and the primary purpose of this work is to examine the
individual, personally controlled Twitter timeline. Data collected in this study using social media
especially for Libyan people. Matlab used in this study to code around 1,000 status/comments
data from a different accounts of Libyan people.

5. Data processing/analysis
processing consists of five processes, namely cleansing, Tokenization, case folding,
removal stop word, and stemming as shown in figure 5.
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Figure 5. Data processing

5.1 Validation, Training, and Test Datasets

Matlab software used to separate dataset into three parts as the following:

training, testing, and validation data. Where, training Dataset is the sample of data used to fit the
model, testing dataset is the sample of data used to provide an unbiased evaluation of a final
model fit on the training dataset, and validation Dataset is the sample of data used to provide an
unbiased evaluation of a model fit on the training dataset while tuning model hyper parameters.

5.2 Pre-processing
The table below shows the data preparation:

Table 1. Example of Data Preparation

ID
Data

Twitter Text

Input Layer

Sentiment
(happiness)

Happy | sad

kind

bad | peace

angry

fm

=

Happiness is warm puppy

1

o

0

o

Happiness start today

| feel very sad

Kindness and happiness

Happiness inspiration

Bad day

Make me angry

Stay Home, happiness

© [ O(N[oO 0| |WIN

Unhappiness and rain just
drift by and are gone

O |k | OO |F|O|F

O OO0 |O|Rr|O|O

O OO0 O0O |~ |O|O

O |O|lOFkr|IO|O|O|O|O
O |OjlO|0OO0|O|O|O

O |O|lFr,r O OC|O|O|O

O |r|o|o|r|r|Oolkr|k

1000

My friend is very kind and
make me in peace

n = number data (1000 data) | m = number of selected feature | sentiment = 1 (happy) | sentiment

=0 (unhappy) | Word 1 = token (ex. Pleasant, happy, optimize, bad, angry, etc.)

5.3 Mapping ANN Architectural for Happiness Index
The Figure 6. below illustrates a typical architecture of the feed-forward ANN happiness model
structure:

Vol. 4 No. 1, May 2022 | OPEN ACCESS - Creative Commons CC

S J S TJoron




n Surman Journal of Science and Technology il p gl Ole o Azeo

ISSN: Online (2790-5721) - Print (2790-5713) Vol. (4), No.(1), May_2022

sjst.scst.edu.ly Pages: 001 ~014

Outputl: 1/0

1 =Happy
0 =Un-happy

Figure 6. Input and Output by ANN
Happiness input 1,2,3 is the cleaning step process. Happiness input layer is the
tokenization process. Happiness hidden layer is the case folding and omission step process.
Happiness output layer is the multi-layer alogaritms.

5.4 Analysis Flowchart

[

[

Data Collection

l

i————-} Text Pre-processing

|

Polarity of Sentiment
Words Calculation

l

Total Sentiment Score of
text Calculation

Sentiment Results

Figure 7. Sentiment Analysis Flowchart

The sampling methods is a method of data collection. Conducted by using a text
processing method, to calculate the polarity of sentiment words, the formula or Equation that is
used:

n F_4\2

MSE =220 @)

in which, (Oi) is the targeted output for the training data or cross-validation data (i), (Ti)
represents the network output for the training data or cross-validation data (i), and (n) is the
number of data in the training data set or the cross-validation data set [16]. The relative
importance of an input parameter i is determined using the following equation:
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mp(D) = 25 (CWingo) CWhotxy (3)

where Imp(i) is the relative importance of parameter (i), (n) is the total number of hidden
neurons, (x) is the index number of the hidden neuron, CWih(x) is the connectivity weight
between input parameter (i) and the hidden neuron (x) and CWho(x) is the connectivity weight
between the hidden neuron (x) and the output neuron. In this study, Eq. (4) was used to
determine the importance of parameters in our ANN [17].
The flowchart of sentiment analysis contains the product review, sentiment identification, feature
selection, sentiment classification and polarity. The sentiment analysis is divided into the
machine learning approach and lexicon-based approach. The machine approaches further divided
into supervised learning and unsupervised learning. Meanwhile, the lexicon-based approach
contains both a dictionary-based approach and a corpus-based approach. The sentiment analysis
performs and start from the data collection and text preprocessing, after that calculate of
sentiment words, and make sentiment results [18].

Define input and output parameters |[¢———— START

Training, validation and test data set extract

from the experimental results

I

Define learning algorithm

|

ANN training and network optimization

U Update parameters

» {wij, wik, bj, by)
Weight and bias are selected random

[ J

Changing of parameters for training of Validation of
the network: network
1. Number of hidden layers

2. Number of neurons in hidden layer ﬂ

3. Transfer function

Error goal
reached

Increase iteration

Weight and bias are selected random

Weight and bias are selected random

Figure 8. Research Flowchart
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6. Results and Discussion

A sample of 1000 responses from Twitter among Libyan that express their feeling such as
happy and unhappy will be analysis, that consists of text cleaning from data collected, labelling,
dataset and result from analysis.

The number of input in an artificial neural network (ANN) 323 and the number of hidden layers
used was 2.

Neural Network

- ael el (el

Figure 9. Input and hidden layers

Table 2. Parameter Multilayer Perceptron

No parameter information
1 Input layers 323

2 hidden layers 1 6 node

3 hidden layers 2 6 node

4 Output layers 1

This is a sample of the data collected and analyzed and the tables [ 2 ] show examples of
cleansing, data labelling, tokenization, case folding and stemming analysis.

Table 3. Data Clean Message

No Message Label class Clean Message
1 L|_fe is an awful, ugly place to not have a best Unhappy 0 Life is an awful ugly place to not have a
friend. best friend
he is smiling at you Happy 1 he is smiling at you
I tired to be with you, seriously Unhappy 0 I tired to be wiht you seriously
Table 4. Data Labelling
No Message Label Class
1 Life is an awful, ugly place to not have a best friend unhappy 0
he is smiling at you happy 1
| tired to be wiht you seriously unhappy 0
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Table 5. Data Tokenization
Life is an awful ugly place to not have a best friend

Clean Message he is smiling at you

I tried to be with you seriously
Lifejislanjawful]ugly|place|tojnot|havel|albest|friend
Tokenization helis|smiling|at|you

I|tired|to|be|with|youlseriously

Table 6. Data Case Folding
Life is an awful, ugly place to not have a best friend

Clean Message he is smiling at you

| tried to be with you, seriously

Life|islanjawful|ugly|place|to|not|have|albest|friend

Tokenization helis|smiling|at|you

I|tired|to|be|with|you]seriously

lifelisjanjawful|ugly|place|to|not|have|a]best|friend

Case Folding helis|smiling|at|you

itired|to|be|with|you|seriously

Table 7. Data Source Steaming
lifelisjanjawful,|ugly|place|to|not|have|albest|friend

Case Folding helis|smiling|at|you

itired|to|be|with|you,|seriously

lifelawfuljugly|place||not|have|a|st|friend

Stop Word —
Removal he|smiling|at|you
iltired |with|youl|seriously
life[ful|ugly|place||not|have|ajst|friend
Stemming he|smile|at|you

itired |with|youlseriously
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6.1 Source Feature Selection and data set

Table 8. Data Source Feature Selection

No Clean Message Tokenization Case Folding Stop Word Stemming Selected
Removal Feature
Two wrongs don't | Two|wrongs|don't] | two|wrongs|don't| twolwrongsldontjm | twolwrongsidontjm
4 make a right, but | makelalright|but|th | make|a|right|but]t kelalri hgb h Kelalri hgb h q
they make a good | ey|makejajgood|ex | hey|makelalgood| akefalrightlbutithey| | akefalright/but|they] goo
makela|good|excuse | make|ajgood|excuse
excuse cuse excuse
Life is an awful, Lifejislanjawfullugl | life|isjanjawfullug | life|is|anjawfuljugly| | life|is|anjawfuljugly|
5 | ugly place to not | y|place|to|not|have| | ly|place|tojnotlha | place|tojnotlhavelalb | place|to|not|havelalb ugly
have a best friend. | a|best|friend| velalbest|friend| est|friend| est|friend|
For every minute . . . .
yoU are angry, Forlevery|minutely | forlevery|minute| | forlevery|minutelyo | forjevery|minute|yo
6 | you lose sixty oularelangry|you|lo | yoularelangry|you | ulare|angry|you|lose| | ularelangry|you|lose| angry

se|sixty|seconds|of]|

|lose|sixty|second

sixty|seconds|ofihap

sixty|seconds|ofihap

secoqu of happiness s|of|happiness| piness| piness|
happiness.
Table 9. Data Set

feature 1 | feature 2 | feature 3 | feature 4 | feature 5 | feature 6 feature 7 | feature ... | feature 323
hungry lie happy good ugly angry soul just
1 0 0 0 0 0 0 0
0 1 0 0 0 0 0 0
0 0 1 0 0 0 0 0
0 0 0 1 0 0 0 0
0 0 0 0 1 0 0 0
0 0 0 0 0 1 0 0
0 0 0 0 0 0 1 0
0 0 0 0 0 0 0 0

6.3 Classification using the Perceptron Multilayer Algorithm

Multi-layer perceptron algorithm (MLP) was used in classification by using the obtained
tweet’s term. Every word with the highest weight was used as a value for IDF value.
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Algorithms

Data Division: Random (dividerand)
Training: Levenberg-Marquardt (trainlm)
Performance: Mean Squared Error (mse)
Calculations: MEX

Progress

Epoch: o | 13 iterations 1000
Time: 0:00:10

Performance: o277 [EEE000ST6] | 000
Gradient: 136 (OI8O | 1.00e-07

Mu: 0.00100 0.000100 1.00e+10
Validation Checks: 0 6 | &

Plots
| Performance | (plotperform)

=
Training State } (plottrainstate)

l Regression [ (plotregression)

Plot Interval: U 1 epochs

v Opening Regression Plot

== Stop Training @ Cancel

Figure 10. Neural Network Training

Neural Network training showed revealed 13 iterations with six times validation with
error goal (MSE) 0.00100. The Matlab output shows that the higher happy mood will affect the
complimentary sentiment analysis of ANN in Libyan Twitter.

Gradient = 0018264, atepoch 13

10“;

gradlent

Figure 11. Gradient
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Figure 12. Shows result of gradient, is 0.018864 at epoch 13 and tend to be decreased.

Bilu = 0NN, atepoch 13

108

107"

Figure 12. Result of Mu
Figure 13. Shows the result of Mu, is 0.0001 at epoch 13 and tend to be decreased.

VYalkiatvon Checks = B, atepoch 13

i <

=4 L 2 *»
= @ *
= & L
»
L g ¢ 8 10 12
13 Epochs

Figure 13. Validation checks

Figure 14. Shows that the validation checks is 6, at epoch 13, and tend to be decreased.

Fuzzy Mamdani and Fuzzy Sugeno were used in order to validate the results of ANN
method, as shown in Figure 14.

Happiness Index Libyan People in Twitter

90
80
70
R
o B g
N BN N =t—
-0 Mgt
20
10 I I
0
Happy  unhappy Sad Happy  Unhappy Sad Happy  Unhappy Sad
ANN Methods Fuzzy Mamdani Methods Fuzzy Sugeno Methods

Figure 14. Comparative analysis of Happiness Index between ANN, Mamdani and Sugeno Methods
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The result of validation verified that ANN method has perform with a good results
compared to Fuzzy Mamdani and Fuzzy Sugeno. The percentages of the performance index of
ANN has 25% more higher compared with other methods.

7. Conclusion

The research study was an analytical study of data based on social media explicitly using
Twitter data. Life became to rely on social media networks in a significant way, amongst all
social media available, Twitter considers as the most popular used media regardless of the joint
opinion towards social media For a variety of reasons, many researches have been done lately in
the field of Artificial Neural Network (ANN) considering people sentiments based on social
media data, for social media analysis, Twitter is a good starting point, the reason for that is users
tend to share their opinions to general and publicly. Artifical Neural Network were successfully
carried out on Twitter sentiment level analysis. Negative and positive sentiment values provided
as system output. The research contributes by presenting visualisation model for Twitter mood
prediction and represents an Artificial Neural Network model for Twitter opinions mining using
a classification and prediction approach.
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Abstract

The main goal of this paper, present the concepts of rough BO/BH/Z- Algebra as extended of the
concept of BO/BH/Z-algebra respectively. The other goal is to consider the (strong) set-valued mapping in
these algebraic structures. The concept of a (strong) set-valued BO/BH/Z-morphism in BO/BH/Z algebras
is investigated with several properties. Using the concept of generalized approximation space and ideal of
BO/BH/Z-algebra, we consider another type of generalized lower and upper approximations based on the
ideal. In addition, some properties are studied.

Keywords: upper approximation, Rough set, BO- Algebra, BH- Algebra

1. Introduction

TheRough set theory was present by Pawlak [1] in 1982. It is a good tool for modeling and
processing incomplete information in the information system. The concepts of rough set theory
build of lower and upper approximations. J. Neggers and H. S. Kim [2] introduce the concept of
B-algebras. In[3], Young. B J. and el. consider the fuzzification of (normal) B-subalgebras in B-
algebras. In[4] Chang Bum Kim and Hee Sik Kim introduce the notion of a BO-algebra. Y. B.
Junand et[5] introduced the concept of a BH-algebra. The Z-algebra present by M.
Chandramouleeswaran And Et.in[6].The main purpose of this paper is to introduce rough
BO/BH/Z-algebra as extended of the concept of BO-algebra (BH-algebra ) respectively Moreover,
we introduce some properties of approximations and these algebraic structures.
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2. Preliminaries
We start by giving some definitions and results about rough sets.

Suppose that R is an equivalence relation on a universe set (nonempty finite set) U. The pair (U,R)
is denoted to the approximation space. The notation U/R is denoted as the family of all equivalent
classes[a]R. The empty set is &, the elements of U/R are called elementary sets, and Ac is a
complementation of A For any A c U.

Definition 2.1: Let (U, R) be an approximation space. Define the upper approximation of A is
RA = {a € U:[a]g N A # @} and the lower approximation of AisRA = {a € U:[a]g S A} the
boundary is BAg = RA—RA . If BAR = @, then A is the exact (crisp) set, and if BA, = @, X is
a rough set ( inexact).

Preposition 2-1: Suppose that (U, R) is an approximation space. Let A,BcU, then:

1) RAC ACRA,

2) RY =R0,RU =RU,

3) R(AUB) 2 R(4) UR(B),
4) R(ANB) = R(4) NR(B),
5) RAUB) = R(A) UR(B).
6) R(ANB) S R(A) NR(B).
7) RAC = (RA)"

8) RA® = (RA)".

9) R(RA) =R(RA) = RA.

10) (R(RA) = R(RA) = R4.
11)RA RB=RAB.
12) RA RBc RAB.

The concept of BO/ BH/Z-algebra with examples are discussed in this portion.

Definition 2.2: Let X be a non-empty set with binary process *, 0eX is B-algebra if V x, y, ze X
sitsifies:

Cl:x*x = 0.

C2:x*0 = «x.

C3:(x*xy)*xz = x*x(z* (0% y)).
where 0 is called zero element.
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Remark 2.1. The element e€X is called right-identity if x*e =x and left identity if e*x=x for every
xeX and x=e. e is called the identity if x*e =x and e*x=x for every xeX. Then (X,*) is called B-
algebra containing identity.

Example 2.1. Suppose that X = {0,1,2 e}. Define the binary operation on X as shown in the
following table 1

* 0 1 2 e

0 0 1 2 e

1 1 0 e 2

2 2 e 0 1

e e 2 1 0
Table 1

Table 1 shows that the (X, *) is B-algebra with the identity element.

Definition 2.3. Let X be a non-empty set with binary process *, 0eX is BH-algebra if V X, y, ze
X sitsifies:

(C1), (C2), and
(C4) Foranyx,y e X,x x y =y xx = 0=x = y.

Definition 2.4 Let X be a non-empty set with binary process *, 0eX is BO-algebra if V x, y, ze
X sitsifies:

(C1), (C2) and
Co:xx(y*xz)=(x*y) * (0 *2)foranyx,y,z € X.
Example 2.2: Suppose that X={ 0,1,2,3,4} and the following table 2 of = :

* 0 1 2 3 4

0 0 2 1 4 3

1 1 0 3 2 4

2 2 4 0 3 1

3 3 1 4 0 2

4 4 3 2 1 0
Table 2

Table 2 shows that the (X,*,0) is BO-algebra.

Example 2.3. Suppose that X={ 0,1,2 ,3} and the following table 3 of *
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* 0 1 2 3

0 0 1 0 0

1 1 0 0 0

2 2 2 0 3

3 3 3 3 0
Table 3

Table 3 shows that the (X,*,0) is a BH-algebra.

Definition 2.4. Suppose (I#p) < BH/Z)-algebra. | is called a BH/Z-ideal of X respectivtly if it
satisfies the following conditions:

Doel,
@ x*xy)el,y e l=>x €l,Vx,y,z €X.
B)(x*xy)xze I,y € I=>x*xz €1,Vx,y,z € X, then | called strong Ideal of X.

Definition 2.5[6]. Let X be a non-empty set with binary process *, 0e X is Z-algebra if V X, y, ze
X sitsifies(C1-C2) and

Cox * x = x
Cliix xy =y * x,whenx #0andy # 0,Vx,y € X.
Example 2.4. Suppose that X={ 0,1,2,3 } and the following table 4 of *

* 0 1 2 3

0 0 1 2 3

1 1 0 0 1

2 0 0 2 2

3 0 1 2 3
Table 4

Table 4 shows that the (X,*,0) is a Z-algebra. If 1 = {0, 1, 2}, then it is is a Z-ideal of X.
3. Main Result

Definition 3.1: Suppose that ~ be an equivalence relation on a set X=(X,*,0). If x € X, defined
[x]~ the ~class of x s follows: [x]~ = {y € X| (X, y) € ~}.The equivalence relation ~ on Xis called
a congruence relation if

(Vx, v,z € X)((x,y) E~= (x*y,y*z) € ~(z* x,Zz* y) € ~).
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Definition 3.2. Suppose that A and B two non-empty subsets of X, we denote AB = A*B =
{fa *bla € Aand b € B}. Let ~ be an equivalence relation on X. Then (Vx,y €

X ([x]~yl~ < [x * y]~).

If Y € P(X), we define the upper approximation of Y by +[Y]~ = {x € X | [x]~ € Y} and the
lower approximation of Y is-[Y]~ = {x € X |[x]~n Y % @}. The pair (X, ~) is called an
approximation space.

Note that, +[Y] ~ and —[Y]~ are subsets of X.

If Y =X, then Y is said to be definable if +[Y] ~=—[Y]~ and rough otherwise.

Suppose that | be a BO/BH-ideal of X. Define a relation ~on X by (x, y) € ~ifand only if x* y €
| and y*x € 1.

Definition 3.3. Suppose that (X, ~) is an approximation space, a pair (11, 12) € P(X) x P(X) is
called a rough set in (X,~) if and only if (11, 12) = Apr(X) for some X € P(X).

Example 3.1: consider example 2.2. Let Y = {0, 1} be a BO-ideal of X. Suppose that ~ is an
equivalence relation on X related to Y.

So, YO=Y1=Y,Y2={2} Y3={3}, and Y4 = {4}. Hence, -[Y, {0,1}] = {0, 1}, -[Y, {0,2}] =
{2}, -[Y, {0,3}]= {3}, and -[Y, {0,1,2,3}] = {0, 1, 2,3}. However, +[Y, {0,1}] = {0, 1}.+[Y,
{0}1=40, 1}, + [Y, {2}]1 = {0, 2} , + [V, {1,2,3}] ={0,1, 2, 3} , + [Y, {0,2,3}] = {0, 1, 2, 3}, + [,
{1,2,3,4}] = {0, 1, 2,3, 4}.

Here, there exists a non-BO-ideal Y of X such that their lower and upper approximation are BO-
ideals of X.

Proposition 3.1. Let X be a Bo(BH)-algebra and A, B two subsets of X. Let ~ be an equlivence
relations on X. Then the following hold:

1) -[A]~ € A c +[A]~,
2) +[AU B]~ = +[A]~ U +[B]~,
3) -[AnB]~ = —[A]~ n —[B]
4) If A € B,then-[A]~ C
5 -[A]~v —[B]~ € —[AUB]~,
6) +[ANB]~ S +[A]~N+

Proof. Straightforward.

Let X be a BH-algebraand let = A, B € X. Define A« B :={axbla€ A, beB}.
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Proposition 3.2.[7]. Suppose that X is BH-algebra. Let ~ be a congruence relation on X. Suppose
that A, B are two non-subsets of X. Then

1) +[A]~* +[B]~ € +[A * B]~
2) If -[A* B] # ¢, then -[A]~* —[B]~ S —[A * B] ~.

Proof.
Assum that x e+[A]~*+[B] ~. Then x = axb for some a € +[A]~ and b €+[B].

Then, we have y, z € X such that ye[a]~NA and z€[b]~NB. Hence y€[a]~, z€ [z] ~, yEA and
z€eB. Since ~ is a congruence relation on X, y*z € [a]~*[b]~= [a * b]p. Since y*z € A * B, we
have x = a x b e+[Ax*B].

Suppose that xe—[A]~*—[B]~. Then x = axb for some a € —-[A]~ and be—[B]~. Thus we have
[a]~S A and [b]~< B. [a* b]~ = [a]~*[b]~ S A * B because ~ is a congruence relation on X. Then,
X =axb € —[A *B] ~.

Proposition 3.3. Suppose that X is BO/Z-algebra. Let ~ be a congruence relation on X. Suppose
that A, B are two non-subsets of X. Then

1) +[A]~*+[B]~ S +[A * B]~.
2) If -[A * B] # ¢, then - [A]~* —[B]~ S —[A * B] ~.

Proof the same strategy in Proposition 3.2.

Definition 3.4. Let X and Y be non-empty universes and consider the mapping F : X — P(Y). we
say F is a set-valued mapping and (X, Y, F) is a generalized approximation space. Define F :
X - P(Y)as~F := {(x,y) € X X Y|y € F(x)and forany subset A of Y , the generalized
lower and upper approximations, F-(A) and F+(A), are defined by F_.(4) = {x € X|F(x) <
Aland F.(A) = {x € X |F(x) n A # @}. We say that the pair F-(A),F+(A) is a generalized
rough set.

Definition 3.5. Suppose that F : X —P(Y) is A set-valued mapping. We called F is a set-valued
BO/ BH/Z-morphism if it satisfies :(Vx,y € X) (F(x) * F(y) € F(x*y)). A set-valued
mapping t : X — P(Y) is called a strong set-valued BO/BH/Z Imorphism if it satisfies: (Vx,y €
X)(F(x) * F(y) = F(x = y)).
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4. Conclusion

This paper presents the new concepts of rough BO/BH/Z- Algebra as extended of the concept of
BO/BH/Z-algebra respectively. The concept of a (strong) set-valued BO/BH/Z-morphism in
BO/BH/Z algebras is investigated with several properties by Using the concept of generalized
approximation space and ideal of BO/BH/Z-algebra, some properties are studied. We are sure that
the results have some applications, so let us open the door to further finding new results in future
work.
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Abstract

The basic principles of this paper about the Feedback linearization is a common approach used in
controlling nonlinear systems. The approach involves coming up with a transformation of the nonlinear
system into an equivalent linear system through a change of variables and a suitable control input.
Moreover, Input-output linearization techniques are restricted to processes in which these so-called zero
dynamics are stable and this objective is achieved by deriving artificial outputs that yield a feedback
linearized model with state dimension and a linear controller is then synthesized for the linear input-state
model. Furthermore, in this paper three different cases of feedback control will be used to stabilize the
nonlinear system.

Keywords: State feedback linearization (SFL) . Input-output state feedback linearization (IOSF). Feedback (Fb). Input-State
Linearization (ISL). Output-State Linearization (OSL)
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Introduction

This paper introduces the idea of state feedback linearization (SFL) and Input-output state
feedback linearization (IOSF), and their application on several nonlinear systems. In addition, a
simulation for all these problems is done by using Matlab Software to notice the systems response
for all feedback controls applied. Moreover, in this paper three different cases of feedback control
will be used to stabilize the nonlinear system and Feedback Linearization is the idea of feedback
linearization is to introduce some transformation (usually to the system input) that makes the
system between new input and output linear, and thus any linear control design is made possible.

The Equations used to Solve Problems:.

We will using the system for three different cases of feedback control will be used to
stabilize the nonlinear system given by:

x=f(x)+glx)u X€ER" & UER

fiR*= R" & g; R"=R"

where y € R™ is the state vector, u € RP is the vector of inputs, and £, § € R" are the
vector of outputs.

Input-State Linearization:
In general to know if the system is input state Linearization, and there must be a
transformation T(x) that transform the system to linear model. Moreover, the
transformation T(x) must be diffeomorphism and witch mean T(x) is continuous and
T~1(x) is exist and it is also continuous. The system that is represented by the oscillation
equations.

The state Equation For First System:

xll = —x1 + xz
X'y =% — Xy —X1X3+ U
x,3 = x1 + x1x2 - 2X3
—x1 + XZ 0
X1 — Xy — X1X3 ] , glx) = [1]
x1 + xle - ZX3 0
In the first we need get Z = T(x) and the transformation T(x) must satisfies these

F(x) =

conditions

oT. oT. aT,

6_1__0 —Zg— 0, a— * 0, Tz(x)——f Tg(x)—_f
Ty Ty 0Ty 0Ty or,
0T, 0T, 0T,
[6_961 x5 6x3] [ ] —=0= TZ - Tl(xl'x3)
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aT; . [6T3 s aTg] _ 0Ty 40
— =
9 0x;  0x, 0x3l || T x,
[ —X;t+X
T, . [dT, 9T, aT T X
T,(0) = —f = |=— : 1] X1 — Xz — X1X3
0x 0x; Ox, 0Ox; X, + x50, — 25
T, 0T, T,
E =0 = . TZ(x) = a X ( X1 + xZ) +— ax X3 (xl + X1Xp — 2x3)
—X1+X
T, . [T, AT, aT T
Ts(x) = — 2 - 2] X1 — Xz — X1X3
ox 6x1 0x, 0x3 X + x,%, — 2%3
& =0 = T3 (X) = aﬂ (—x1 + xz) + % (xl + X1Xp — 2x3)
6XZ axl

oT,
Letstry Ty = x;+ x3 = T, = L (—x; + %) + (x1 + x1%; — 2X3)

0x,
Ty = (—x1 +x3) + (g + x1x5 — 2x3) = xz + x1x, —
We have found that it doesn’t meet the condition.
Let'stry Ty = x2 4+ x3 = T, = 2x;(—x; + x3) + (%1 + x1%, — 2x3)
Ty = —2x2 +2x.%, + X1 + X% — 203 = T,
= —2x% 4+ 3x;%, + x; — 2x3
We have found that it doesn’t meet the condition.
Let'stry Ty = x2 — x3 = T, = 2x;(—x; + x3) — (%1 + X120, — 2x3)
Ty = —2x2 +2x,%, — X1 — X1Xp + 2x3 = T, = —2x2 + x,%, — x1 + 2x3
And, we have found that it doesn’t meet the condition because T; = Ty (x4, X3)
Let'stry Ty = x2 —3x3 = T, = 2x(—x; + x3) — 3(x; + X1, — 2x3)
T, = —2x2 + 2x,x, — 3x; — 3x;%, + 6x3 = T, = —2x2 — x;%, — 3%, + 6x3
Also, we have found that it doesn’t meet the condition because T; = T; (x4, x3)

2x3

Letstry Ty = x2 + 2x2 = T, = 2x;(—x; + x3) + 4(x; + 1%, — 2x3) T, =
—2x% 4+ 2x,x, + 4x; + 4x,x, — 8x3 = T, = 2x; + 4x,x, — 8x5
It doesn’t meet the condition because T; = Ty (xq, X3)

T, = x2 — 4x2 = T, = 2x.(—x; + x3) — 8(x; + x1x, — 2x3)

Let’s try with

T, = —2x2 + 2x,x, — 8x; — 8x,X, — 16x3 = T, = —2x% — 6x,X, — 8x; —

16x;

Also, it doesn’t meet the condition because T, =
Ty (%1, x3)

Let'stryto T; = 5x2 — 10x3 = T, = 10x;(—x; + x3) — 10(x; + x1%, — 2x3)

T, = —10x% + 10x,x, — 10x; — 10x;x, + 20x3 = T, = —10x% — 10x, +
20x3
We note that the last equation meets the condition:
aTz aT,
T; = (=1 + x3) + =— (1 + x1x5 — 2x3)
0x; 0x3
T3 = —20x; — 10 (—x1 + x3) + 20(x; + x1%, — 2x3)

T3 = ZOX% - 20X1x2 + 1OX1 - 1Ox2 + 20x1 + Zoxle + _4‘0x3
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T3 == Zoxf + 30X1 - 10x2 - 4‘0x3

A 5x2 — 10x4
T(x)=|Z,| = —10x% — 10x; + 20x3
Z3 20x2 + 30x; — 10x, — 40x;3

Now we have to find the x = T~1(2)
5x2—10x; = Z; = 5x2=7,+10x; = Divisible by 5

x2=0.27Z,+2x;3
—10x% + 20x3 — 10x; = Z, = Z, =—10(0.2 Z;+2x3) —10x; + 20x5
= 10x, = —2Z, — Z, Divisibleby 10 = x, = —0.2Z, — 0.1Z,
x2=0.2Z;+2x3 = 2x3=x2-0227,
(= 0.2Z, — 0.17,)% — 027, = 2x3 = x3 = 0.02 Z2 — 0.1Z; + 0.02Z,Z, + 0.005Z2
Z3=20x% + 30x; — 10x, — 40x5
10x,=20x2 + 30x, —40x3 —Z3 Divisibleby 10 = x,=2x% + 3x; —4x3 —
0.1Zs
X,= 2(=0.27, — 0.1Z,)* + 3(=0.27, — 0.1Z,) - 4(0.02Z% — 0.1Z, + 0.02Z,Z, +
0.00522) ~0.17,

= x, = —0.6Z, — 0.3Z, — 0.1Z5+ 0.47, = x, = —0.2Z; — 0.3Z, — 0.1Z,

We can find x = T71(z) in system matrix:

X1
X2
X3

Z; = 10x,%; — 10x5
Zy = 10x;(—x1 + x5) — 10(x; + x,%, — 2x3) = —10x? — 10x; + 20x5
= —10(-0.2Z; — 0.1Z,)? — 10(-0.2Z; — 0.1Z,) + 20(0.02Z% — 0.1Z, +
0.02Z,Z, + 0.005Z2)
Z, =—047? —0.47,7,- 0122 + 2Z,+ Z, + 0.42%? =27, + 0.4Z,Z,+ 0.172

_O.2Z1 - 0.122
= T_I(Z) = _0221 — 0322 - 0123
0.02Z% — 0.1Z; + 0.02Z,Z, + 0.005Z2

Z1.= Z,
Z, = —20x;,%; — 10%; + 20x3
Zz = - 20X1 (—X1 + XZ) - 10(_X1 + xZ) + ZO(XI + x1x2 - ZX3)

Z, = 20x? —30x; — 10x, — 40x5
Z, = 20(=0.2Z; — 0.1Z,)%> — 30(—0.2Z, — 0.1Z,) — 10(—0.2Z, — 0.3Z, — 0.1Z3) —
40(0.02Z2 — 0.1Z, + 0.02Z,Z, + 0.005Z3) —0.1Z;
Z,= 0872 +082Z,Z,+ 0.2Z% —6Z, —37Z,+27,+37Z,+7Z3 — 0.82%? + 47, - 0.8 Z,Z,
-0.272
Z, =17
Z3 = 40x,%; + 30%; — 10x, — 40%5
Z3 = 40x; (—x1 + x3) +30(=x; + x3) — 10(x; — x, — X1 %3 + u) — 40(x; + X, %,
— 2x3)
Z3 = —40x? — 80x; + 40x, + 10x;x3 + 80x3 — 10u
‘= —40(—0.2Z; — 0.1Z,)%* — 80(—0.2Z; — 0.1Z,)
+40(-0.2Z, — 0.3Z, — 0.1Z3) + 10(—0.2Z; — 0.1Z,)(0.02Z% — 0.1Z,
+0.02Z,Z, + 0.005Z% ) 4+ 80( 0.02Z% — 0.1Z; + 0.02Z,Z, + 0.005Z2 )
— 10u

N
w
|
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Z3 =0.27% —0.405Z3 — 47, — 475 + 0.1Z,Z, — 0.24Z%7, — 0.03Z,Z2 — 10u
f(2) 9(2)
Hence, deign SFL controller that generates Z — 0 with the input and output.
1
u= o=@ +v]
And v is
v=>Fkyz + kyz, + k3z3
f(z) = 0.2Z% —0.405Z3 — 4Z, — 475 + 0.12,Z, — 0.24Z%7, — 0.03Z,Z3
g9(z) = 10
Since the k4, k,, ks should be chosen to place of the system poles in LHP
The system is state feedback linearizable and its global diffeomorphism , also we have to
found many other points that can meet the condition in the first problem such that :
(1) 2x2 -4x,4 (2) 3x% - 6x3 (3) x% - 2x4
(4) 4x? - 8x; (5) 6x% - 12x5 (6) 7 x2 - 14x,

Every those points can be meet the conditions T; = T;(xq, x3)
The System States Response

1

—— x1

R S O NS S o |

—+— x3

T e e
04|t R S N S— S feeeeneen R .

USRS S N S NN S ISR SR S

0

System States

R R s E S S— S S— A —
041 Fo T e e s e
T L B S o o R

T E— AU U U SO PR S A .

30 40 50 B0 70 80 90
Time in sec

Figure (1) System States Response

The state Equation For First System:

And we want to Consider the system to make this’s system input-output feedback
linearizable:
x'y = —x, + 2x2 sin(x;)
X'y, =x3—u
x'3 = —x1 — X3 y=X1

By calculating the derivative of the output y we get:
T, =y =2x = h(x)
T3 =y =X =X, + 2x{ — sin(x;) = Lgh(x)

V=X, + 4x,%; — x1c08(x1)
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= x3 —u + 4x;(x, + 2x% — sin(x;)) — (x, + 2x% — sin(x;) cos(x;)
= J = x3 —u+ 4x;x, + 8x3 — 4 x;5in(x;) — x5c0 s(x;) — 2x%co s(xq)
+ sin(x;) cos(x,)
Also, the system has a relative degree 2 in R* and is input-output linearizable in D
Tofind T,(x)

a’1—'1 - [aTl aTl aTl] 01 _ aTl C0S T =T
ox 9~ 0x, 0x, 0x3 _O T ox, 1= T1(x1,%3)
Let’s choose T; = x5 because it is satisfies % g=0

_ql_ X3 Tl(X)

Zif= T(x)= X1 ]: T2

22 xp + 22} —sin(x)] T3,

Also, note that:

[x1] Zy

x2[=T71 (Z) = |Z, — 2Z% + sin(x;)

[ x3. 01

q:l =-X:3 = —X1— X3 =_Zl_q1

Z1 =X = x5 + 2x% — sin(x;)
=7, — 2Z% + sin(Z,) + 2Z% — sin(Z,) = Z,
Z, = X, + 4x,%; — X,c0s(x;)
Zy=q; —u+4Z,(Z, — 2Z% + sin(Z,) + 2Z? — sin(Z,)) — cos(Z,)(Z, — 27
+ sin(Z;) + 2Z% — sin(Z;)
=q,—u+4Z,Z, — Z,cos(Z;)
Then the linearizing feedback control law is : u = [q; + 4Z,Z, — K1 Z; — K, Z,]
Focusing on zero dynamic and assuming Z = 0
In tracking case for the reference signal (t) = sin(t) , now we will find the tracking Error:
let e=y—r(t)=x,—1(t) =2 é=x,—1r(t) =>é=j—+#
e =x3 —u+4x;x, +8x3 — 4x;5in(x;) — x,c0 s(x;) — 2x2co s(x;)
+ sin(x;) co s(x;) + sin(t)
U =x3 —u+4x,x, +8x3 — 4 x;5in(x;) — x,c0 s(x;) — 2x%co s(x;)
+ sin(x;) cos(x;) + sin(t) — K,e — K,é
By using MATLAB software to calculate the control input u and applying it to the system
model, we get the response as shown in figures (2), (3) and(4) . As we will that figure (2)
show that the output y asymptotically tracks the reference signal r(t) = sin(t) and the
figure (3) show the system state versus time x, and figure (4) show the Error dynamics
versus time.
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The output v tracks the reference signal _r

Cutput Signal
Reference Signal

Xt
i

0 2 4 6 8 10 12 14 16 18 20
Time (sec)

Figure (2) The Output Y tracks The Reference Signal r = sin (t)

plant versus time

1
0 2 4 6 g 10 12 14 16 18 20
Time (Sec)

Figure (3) the system states verses time
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Error dynamics versus time
0-08 : : : : : : : : '

0 2 4 6 8 10 12 14 16 18 20
Time (sec)

Figure (4) show the Error Dynamics verses time

Ball and Beam Experiment:
Here, we will simulate the ball and beam experiment given of the ball and beam
handout on the web site and repeated here for convenience:

2
Ieta:%,b:mg,c:r

71
b R
=2 +m, e=KyK, , f="200
r2 KmKg

Moreover, let z;= X, z,- X, Z3-¢ , Z,— ¢ , the ball and beam system can be represented as
Z1= Z,

where J,= %mr2 is the moment of inertia of the ball.

Z, = % Z,22 - Z sin( cz3)
Z3 = 7,
Zy= Yin ¢ V4
4 f f. 4 - - - -
Where the input is V;,, and the output equation is givenby — y=x=12,

For the simulation, we will use the following system parameters:

= Motor torque constant, k,,= 0.00767 N . m / amp

= Armature resistance, R,, = 2.6 ohm

= Equivalent moment of inertia, /., = 0.0029 kg. m?

» Gear ratio, k,=70

= Radius of the gear,r =2 cm

= Length of the beam, | = 34 cm

= Gravitational force constant, g = 9.8 m/s2

= Mass of the ball, m = 0.68 kg
In this system we want to show that it’s not input-output feedback linearizable and why is
this case. Although we cannot apply the standard feedback linearizable technique to this
system and we will use approximate feedback linearization instead. Note that term

2—;zlz4Vin from y® can be expected to be small in magnitude when the state is close to
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the equilibrium. Furthermore, we will simply ignore this term and proceed and we can
show that by doing this the system has relative degree 4. In addition, we will design a
feedback linearizing controller based on the approximate feedback linearization idea and
simulate it on the plant and show via plots that the controller regulates the position of the

ball to zero.
The output should be differentiated until the input appear:
Yy=2
y=124, = Z;
. . a , a .
y=27Z,= pl 125 — Esm(cZ3)
.ooa .. a . b
y = E Zl Z4_ + ZEZ1Z4Z; - E CZ4_COSISCZ3)
y = dZ2Z4 + 2 le4 ( f - ?Z4) - ECZ4COS(CZ3)
.. a b 2a

= y = 52224 d lez4_ dCZ4 COS(CZ3) + lez4Vm

u = —)[ f(2) +v]
Where
f(2) = 22,2222 57 72 —BCZ cos(cZs3)

- d 244 d f 144 d 4 3
2a

g(z) = de1Z4

The control coefficient g(z) is zero whether the beam angular velocity Z, or ball position
Z, are going to zero. And, the exact input output feedback linearization approach is not
applicable for this system. Also, at this part the beam angular velocity z,_ 4 is zero as well
see the ball position from the center of the beam z,= x, and the method of input-output
feedback linearizable IOFL is not practical for this system.

We cannot apply the standard feedback linearization IOFL technique to this system, so we

will use approximate feedback linearization technique is to drop the Z_;le‘*vin from y®

can expected to be small in magnitude when the state is close to the Equilibrium. We will

simply ignore this term and then derivative the output y until we get u. Therefore, this
system has relative degree 4 and design a feedback linearizing controller based on the
approximate feedback linearization show via plots that the controller regulates the position
of the ball to zero.

b 2a
ZlZ4 ——cZ,cos(cZ3) +

y = EZZZAI- - Zd f d lez4Vm
w_ % . 2ae ., ., 4ae . b .
y = 52224 + 232424 - ﬁzlzzl_ - FZ:[ZALZ‘I_ - ECZ4 COS(CZ3)

b
+ Ecszsin(czg,)
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@ _ ab b
y d2 21Z4_ 4de2Z4_ + 4‘de ZIZ4_ dz Z4_ Sln(CZ3) + _C Z4 Sll’l(CZ3)
b 2a 4ae
df —cZ, cos(cZsy) + fZZZ4 e —ZZ, — df cos(cZ3)Vm
Zy =X
Jfl == ZZ == xz
Xy = Z3
X3 = Z,
Xy = y®
Here, we will simply show that by doing this the system has relative degree 4.
= = [—f(2) +v] We have to find that:
(2)
a? e? ab b
f(z) = ZlZ4 4df 7,75 + 4df2 7,72 — 72 —ZZsin(cZ3) + 7€ 274 sin(cZ3)
4ae
df cZ4 cos(cZs) + szZ4 e —Z1Z,
g(z) = —cos(cZ3)

df
Then

u=v=-Ky—Ky—Ky—Ky

The Qutput Regulates to Zero
0.05 T T

L —— e e — -
003f - Lo e e S e e -
0.02F —-f--oo SR S S — A R -

0.01}-----boeeenena] AR S S S S -

001 |- - T —————m- S o -

002 i i i i i
0 10 20 30 40 50 60
Time (sec)

Figure (5) show the position of the ball regulates to zero
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Conclusion:

According to the results we got from this paper that the first system was examined to check
if it’s a state feedback linearizable or not. Then a state feedback control law was designed
to stabilize the origin to zero from non-zero initial condition. Moreover, we have found the
system is a state feedback linearzable and globally diffeomorphism. The second system
was tested to know if it’s possible to apply an input-output feedback linearization. Then a
state feedback control law was designed such that the output y asymptotically tracks the
reference signal r(t)=sin(t).

Finally in the third system a simulation of a Ball beam experiment was implemented also
the experiment was checked if it is Input-output state feedback linearizable or not. And
how can we apply a feedback approximate linearization instead of IOSF because 10SF
cannot be applied on this experiment.
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Abstract

This study aims to estimate the predominance of tooth decay, periodontal disease, and dietary and
oral hygiene practices among patients attending four dental clinics in Zawia, Libya, to determine the need
for dental treatment. A total of 150 people were investigated (52 men and 98 females). To establish the
patients' food and dental hygiene habits, interviews were done using a pre-determined questionnaire. The
survey looked at dental knowledge, dental knowledge sources, and oral health behavior (e.g., daily
frequency of tooth brushing, use of dental floss, and regular dental checkups). 100 percent of the males and
females evaluated had caries that had been clinically diagnosed. Gingivitis was found in 75 percent of the
men and 66.3 percent of the women who were tested. The findings imply that females are more likely than
males to be free of gingivitis. Oral hygiene habits, such as teeth brushing frequency, were developed in 81
out of 98 females and 44 out of 52 men. 41 Females consume sweets/candy and soft drinks (every day) more
than men. According to the findings, all of the patients in the four clinics had significant caries prevalence
and treatment needs. As a result, there is a considerable demand for dental care and preventative measures.
The dental clinic was the most prevalent source of dental information among the patients at Zawia. Libya
and it was linked to better oral health behavior.

Keywords: Dental caries, Dental knowledge, Gingivitis, Oral hygiene habits, Oral health behavior, A questionnaire survey, and
Toothbrushes
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Introduction

Despite worldwide improvements in population oral health, problems persist in several
communities across the world, particularly among uneducated people [1]. Overall health and
several other oral disorders have been affected by poor oral health. Pain, difficulty eating, chewing,
smiling, and communicating as a result of missing, discolored, or damaged teeth have a significant
influence on people's everyday life and well-being. Oral illnesses often limit activities at school,
work, and at home, resulting in the loss of millions of school and work hours each year throughout
the world [2]. Visiting oral health care is not accessible in many underdeveloped nations, and these
treatments are primarily offered in metropolitan areas at regional and central hospitals. Preventive
and restorative dental care get very little attention [3]. Oral health personnel is in insufficient
supply in many underdeveloped nations in Asia, Africa, and Latin America, and oral health
treatment consists mostly of pain alleviation and emergency care.

To ease pain and discomfort in children and adults with dental decay, teeth are left
untreated or removed. As a result, many poor nations are projected to see an increase in public
health issues connected to tooth loss and reduced oral function [2]. Oral disorders have a
significant impact on individuals and communities as a consequence of pain and suffering,
impairment of function, and lower quality of life [4]. Dental caries and periodontal disorders have
long been thought to be the most serious global oral health problems. Dental caries affect 60-90
percent of school-aged children and the great majority of adults in most developed countries. Until
recently, the incidence of dental caries was low in most developing nations, but the rate of dental
caries is currently steadily increasing. This is mostly due to rising sugar consumption and
insufficient fluoride exposure [2].

Dental caries are distributed differently in different countries, as is the severity of the
disease [1]. Decayed, missing, and filled teeth (DMFT) for 12-year-olds were predicted to be 1.74
in 2001 and 1.61 in 2004 globally [5]. Children have a greater rate of dental caries than adults. The
measure is higher in the Americas (3.0) and Europe (2.6), but lower in Africa (1.6) and Southeast
Asia (2.6). (1.7).DMFT index of 1.0 was in Bangladesh (2000), Myanmar (1993), and Nepal
(2000) with 1.0 DMFT index [5].

The scientific word for tooth decay or cavities is dental caries. Bacteria of a certain sort
cause it. They create acid, which eats away the tooth enamel and the dentin beneath it. The human
mouth is generally home to a wide variety of germs. Plaque, a sticky film that forms on the teeth,
collects them. Saliva, food particles, and other natural chemicals are also found in this plaque [11].
It develops most easily in specific locations [12]. Sugar and carbohydrates (starches) in our meals
are converted to acids by bacteria. The acids dissolve minerals in the top of the tooth's hard enamel
(the part you can see). Enamel wears away or creates pits. At first, they are too little to notice.
They do, however, grow in size with time. The inflammatory condition that affects the mucosal
epithelial tissue around the alveolar processes and the cervical region of the teeth is known as
Gingivitis [13]. There are many ways to define Gingivitis based on its clinical appearance (e.g.,
ulcerative, hemorrhagic, necrotizing, purulent), etiology (e.g., drug-induced, hormonal,
nutritional, infectious, plaque-induced), and duration (e.g., drug-induced, hormonal, nutritional,
infectious, plaque-induced) (acute, chronic) [14].
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A plagque-induced chronic variant is considered the most prevalent kind of gingivitis. It's
a condition in which the gums (gingiva) around the teeth become inflamed. Gingivitis is known as
the most common form of periodontal disease, affecting a large percentage of the population
(diseases of the tissues surrounding the teeth). Periodontitis can develop as a result of chronic
gingivitis, which can cause receding gums (This gingival irritation is graded according to its
severity [13]. Gingivitis can range from moderate to severe, and necrotizing ulcerative gingivitis
is a rare but devastating condition.

Inflammation is a complex system in which bacteria-fighting cells from the body are
recruited to an infection site. Inflammation has a key role in the progression of gingivitis. This
gums inflammation is what causes the bulk of the symptoms of gingivitis. Bacteria can cause gum
inflammation [13]. Bacteria may be dangerous, even though they are plentiful in our bodies and
often provide defensive advantages. Germs grow in the mouth because it is an ideal habitat for
them. Bacteria need a warm, moist environment to thrive, as well as a constant source of food.
Bacteria in the mouth would swiftly spread out of control if the immune system were not powerful
enough to counteract the body's defense mechanisms.

Oral hygiene is vital for dental health since it involves brushing and flossing our teeth to
prevent the formation of dental calculus, plague, and gum disease [8]. Sustaining appropriate
dental hygiene is crucial for general health and a higher quality of life for each individual [7].
Conversely, if we have poor dental hygiene, our quality of life will suffer. For example, we will
experience pain and have difficulties interacting with others [20]. Practicing oral self-care is one
of the strategies that may be utilized to maintain healthy individual oral hygiene. Dentists' health
beliefs and attitudes will not only influence their oral hygiene practices, but they may also motivate
their patients to keep their teeth clean [21]. A person's attitude and conduct can be influenced by a
variety of variables [18]. Knowledge is one of the variables that influences someone's attitude and
conduct [16]. Knowledge may be defined as an individual's level of comprehension of facts,
information, skills, and other topics [19]. As a result, understanding oral health is critical during
the training period, especially for future dentists. Apart from that, people's health behavior is
influenced by their social class and educational degree [20].

Oral hygiene methods include teeth brushing, flossing, mouth rinses, and a professional
cleaning to remove bacterial plaque from the tooth surfaces mechanically or chemically. Tooth
brushing and other mechanical methods are seen to be the most effective ways to manage plaque,
as long as the cleaning is adequate[9].complete, and done daily. It is recommended that children
wash their teeth as soon as they emerge. At this age, a piece of gauze or cotton wool can be utilized.
Up to the age of 5-6 years, when they are anticipated to develop the dexterity to remove plaque
properly on their own, youngsters should be supported with tooth cleaning [20]. Flossing is also
recommended to keep the spaces between the teeth clean. . The effectiveness of different
dentifrices in eliminating plaque and imparting topical fluoride varies [10]. Antiseptic mouth rinses
aid in the reduction of oral microflora. Maintaining oral health requires professional mechanical
teeth cleaning at intervals customized to each individual's needs [19].

Dental care is given a low priority as a health necessity in society due to ignorance and a
careless attitude toward teeth. One adult participant in a research done in a countryside community

Vol. 4 No. 1, May 2022 | OPEN ACCESS - Creative Commons CC andn & .0
3

5



an Surman Journal of Science and Technology duiilly pglall Olopo Aoxo
) . . Vol. (4), No.(1), May 2022
sjst.scst.edu.ly ISSN: Online (2790-5721) - Print (2790-5713) Pages: 033 ~ 043

in South Africa stated, "Most of the time, we don't bother about our teeth as long as we fill our
stomach." This may be a good summary of the attitude toward oral health in poor nations.
Participants in the same survey placed dental services last, below infant clinics, vaccination clinics,
and minor injury clinics [17]. Individuals in a tight economy are also less concerned about their
oral health. Intervention is only required in cases of severe pain or discomfort, such as swelling

[5].

Justification

The link between oral hygiene practices, dental care, and gum disorders is poorly
understood. The goal of this study is to assess patients' understanding of this link and how they
apply it to their dental hygiene habits. The findings of this study may be utilized to develop
strategies to educate the public on the causes of dental caries and gum disease, as well as how to
avoid them. This will lead to improved dental hygiene and, as a result, a decrease in the occurrence
of periodontal diseases.

Objective

1. To find out how often dental caries and gum disease are among patients who frequent four
dental clinics in Zawia.

2. To investigate the link between dental caries and gum disease and oral hygiene behaviors.

3. Assessing the oral hygiene habits of patients

Materials and methods

Study design: A questionnaire survey was used to conduct the research.
Sampling: 150 males and females were included in the study which is a convenient sampling
method.

This study was conducted In Zawia city, Libya. 150 patients from four separate dental
clinics were given a survey questionnaire with multiple-choice questions. All of the patients from
those four clinics filled out the identical questionnaire. Within three months, the replies from the
patient population were gathered. The result is presented in bar charts and expressed in percentages
for the categorical variable 150 males and females aged from 7 to up 61 (figures 1 & 2) were
recruited and interviewed about their oral hygiene practices and the prevalence of dental caries and
gum diseases. Data were collected utilizing an interviewer-administered questionnaire. The
questionnaire was administered and filled by the interviewer according to the patients' responses.
Data collected was analyzed with the aid of a computer and presented in proportions and
percentages of the entire sample
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Figure 1: Distribution of patients examined according to age in four dental clinics at Zawia, Libya
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Figure 2:Distribution of patients examined according to gender in four dental clinics at Zawia- Libya

Results
The findings of this study are given in a bar chart based on data obtained from 150 male
and female patients from four separate clinics in Zawia, Libya. To maintain confidentiality we

divided the samples into four groups, males, female respectively.

3
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Table 1: Questionnaire analysis

Male

Vol. 4 No. 1, May 2022 | OPEN ACCESS - Creative Commons CC

Female
Question n=52 n=98
(34.7%) (65.3%)

1. What do you use to clean your teeth?
a. Toothbrush and toothpaste 44 81
b. Toothbrush, toothpaste, and floss 5 6
c. Floss only 1 6
d. Miswak only 2 5
2. How many times do you brush your teeth?

Once a day 49 66
b. Twice a day 3 30
c. More than twice a day 0 2
3. How often do you change your toothbrush?
a. Once a month 0 5
b. Once in three months 30 52
c. Once in 6 months 22 42
4. How often do you go to a dental clinic for checking

your teeth?
a. Once ayear 48 90
b. Twice a year 4 7
¢. More than two times a year 0 1
5. How often do you get your teeth clean by a dentist?
a. Never 14 20
b. Once a year 25 40
c. Twice ayear 13 38
6. How often do you eat sweets?
a. Never 4 4
b. Once a week 10 9
c. Twice a week 10 19
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d. Every day 18 41
e. Sometimes 10 25
7. What is the technique you used while brushing

your teeth?
a. Vertical motion 14 24
b. Vertical and horizontal motion 25 27
c. Vertical, horizontal and round motion 7 29
d. Randomly 6 18
8. How long do you take to brush your teeth?
a. About half a minute 14 24
b. About one minute 25 27
c. About two minutes 7 29
d. More than 5 minutes 6 18
9. How do you control your mouth odor?
a. Regular rinse with plain water 21 20
e. Rinsing with salty water 19 38
b. Using mouthwashes 12 40
10. What kind of problem do you have in your mouth?
a. Tooth pain 15 20
b. Change in gum color 15 41
c. Gum bleeding 9 14
d. Gum swelling 12 19
e. Other 1 4
11. What kind of infection do you have in your mouth?
a. Dental caries 52 98
b. Gingivitis 30 65

The majority of male and female patients in this research use a toothbrush and toothpaste,
while others use a toothbrush, toothpaste, and dental floss, and some choose to use only dental
floss. We can observe from (Table 1) that ladies from various clinics had the greatest proportion
(81 percent). Patients from all four dental clinics said they cleaned their teeth once a day on
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average, while the others said they brushed twice a day regularly. According to (Table 1), ladies
from various dental clinics had the largest proportion (40 percent) for choice B, which is to clean
their teeth once a month. Females had the second largest proportion for this question, with roughly
(38 percent) choosing option c.

Females (41%) were more likely than men (18%) to consume sweets/candy and soft drinks
daily (every day). (Table 1) In general, patients choose vertical and horizontal motion for brushing
their teeth above the other two options, which are vertical motion and vertical, horizontal, and
round motion methods. Brushing time varies across responders, according to my research, and not
everyone brushes at the same time. Some people wash their teeth for half a minute, one minute, or
two minutes, while others clean their teeth for more than five minutes. The majority of males and
females like to brush their teeth for roughly one minute, while the least number, less than 20% for
each dental clinic, and prefer to clean their teeth for more than five minutes. According to a survey
question distributed to 150 dental patients, the majority of females chose to regulate their mouth
odor by using mouthwashes and rinsing with saltwater. The manes, on the other hand, liked to
rinse with plain water and salt water frequently.

100%
90%
BO%
T0%
60%
50%
40%%
30%
20%
10%
0%

Gum disease Caries

H Male ®Female
Figure 3: proportion of dental caries and gum disease by gender
In this survey, 100 percent of the males and females evaluated had caries that had been

clinically diagnosed. Gingivitis was found in 75 percent of the men and 66.3 percent of the women
who were tested.
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Figure 4: How often do you visit a dentist?

Based on the bar chart, the frequency of dental patients going to the dental clinic for
checking their teeth is highest for females which is once a year.

Discussion

To attain oral health advantages, toothbrushes and other oral hygiene aids should be used
correctly regularly. Dental plaque is often seen on the surface of teeth and dental equipment.
Plaque formation takes many hours and should be eliminated at least every 48 hours to keep our
teeth free of caries and infection. Based on the influence of education on oral hygiene habits,
significant disparities in the degree of oral cleanliness can be identified among dental patients from
various clinics [6]. According to this study, the majority of patients rely only on the usage of a
toothbrush and toothpaste to maintain their dental hygiene and these results were similar to those
of earlier studies in India [6], Bangladesh [19], and Nigeria [20], but not to those obtained in Kenya
[18], where only a tiny percentage of patients reported using toothpaste. Floss is only utilized by
a small percentage of patients to keep their teeth clean. Because periodontal lesions are usually
found in the interdental space, brushing teeth with a toothbrush and toothpaste alone, without
flossing or any other interdental cleaning, is insufficient to prevent gingival disease and
periodontal disease [7]. Less than a third of the participants in the current research cleaned their
teeth twice a day, which was comparable to what was found in Kenya [18] but different from what
was found in Qatar [17]. The responders' brushing times varied from one another. Some claim to
have brushed their teeth for roughly half a minute, while others claim to have brushed for one
minute or even two minutes. Only a handful of them chooses option D, which involves cleaning
teeth for more than five minutes. The majority of dental patients are still unaware of the value of
dental visits and the role of the dentist in preserving their oral health. Approximately half of the
respondents had a negative attitude toward having their teeth checked and cleaned by a dentist.
[9]. Dental caries were found to be 100% prevalent among patients. Studies from the Islamic
Republic of Iran, and the United Arab Emirates contributed to this.
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The occurrence of dental caries has been linked to poor oral hygiene habits among patients,
the intake of a cariogenic diet, and low socioeconomic position. Females were more likely than
males to have gingival bleeding when cleaning their teeth, which indicates the presence of gingival
disease. The amount of gingival bleeding during tooth brushing in the current research was
somewhat greater than that reported in Qatar [17].To conclude, the majority of dental patients from
all four clinics said they washed their teeth once a day using toothpaste and toothbrushes but did
not floss. Following that, the vast majority of dental patients responded that they visit the dental
clinic at least once a year, either for teeth cleaning or to have their teeth checked. About half of
the respondents said that washing their mouth with simple water helped them regulate their mouth
odor.

Conclusion

The significant element of the practice of dentistry is the control of plaque. Every person
should be aware of this element and they should have at least basic knowledge on how to prevent
plaque or otherwise, their teeth will be easily got the plague. Good plagque control will help the
individual to have good health in the oral cavity. Therefore, it can prevent getting any related oral
cavity diseases like periodontal and gingival disease and tooth decay.
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Abstract

This study aimed to investigate the risks encountered by (Sahara and Tejare) bank. And to compare
those risks over ten years period from (2000 till 2010). Known that those two banks are the main
commercial banks in Libya. The risks in both banks have been identified together with their types for each
bank and their effects on revenue fluctuations.

The findings showed differences in the statistical analysis between the different types of risks
experienced by each bank and the degree of risk in each bank ranging from (Loan, interest rate, liquidity
and capital). There is also evidence of variance between the two banks in the nature of nature and when
comparing each ban k alone.

Fluctuation degree of Bank profitability (Z) - Credit Loss Rate (LP) - Sensitivity Percentage (ST)
Fluctuation of interest rates current in the market (F C) - Liquidity Percentage (LIQ)

Percentage of deposits loaded with interests to total deposits (TD \D). Equity rate to total assets (E\TA).
Equity rate to Risk assets (E\RA).

Keywords: Artificial Neural Network, People Sentiments, Social Media Data, Twitter Data analysis
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