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ABSTRACT: Most of the world languages have made strides in analyzing and classifying texts electronically;
hence, the use of electronic text has become a great alternative to manual classification as it reduces time, cost, and
difficulty. However, in the Arabic language, electronic analysis has not progressed due to several limitations faced by
researchers in this field, such as the complexity of the Arabic language, the lack of related research, as well as the use
of the classical Arabic language. In addition, Arabic poetry has other limitations, such as the use of a system that uses
a single activation function. In this research, a new method was developed for the classification of the classical Arabic
poetry and Al-hur poetry. This new approach is based on features that indicate the type of poetry. Pre-processing of
some data is important in this new approach as it helps increase the accuracy of classification.

Keywords: Automl, classification, arabic language classification.

1. INTRODUCTION

Despite the numerous languages that use Latin letters and their presence in all areas of language, whether poetic or lit-
erary, the Arabic language is lagging in this field. Hence, more research is needed, especially with regard to Arabic poetry,
whether it is Al-hur Arabic poetry or classical Arabic poetry [1]. Research in this field requires extensive knowledge of all
the rules of the Arabic language, its ramifications [2], and a full understanding of the theory of propositions for the Arab
world. Furthermore [3], these studies rely on verbal content and not on emotions or feelings even though some studies
relied on feelings in classifying the Arabic text by using machine learning (ML) [4]. The key steps in data pre-processing
are:

e Tokenization: In this segment, the data are partitioned into parts on the basis of qualities and perceiving delimiters
like punctuation and blank area.

e Elimination of non-Arabic numbers, words, terms, signs, and punctuations

e Removal of stop words (prepositions, pronouns, conjunctions), Khoja, and Garside [5].

ML impacts our lives and has a key role in all fields, whether it is in natural language processing, medicine, industries,
or agriculture. Classification is one of the most important uses of ML. Support vector machine (SVM) is mostly used for
classification and regression tasks due to its effectiveness and accuracy when using classified data [6].

This paper makes three key contributions:

e ML algorithms were used to classify classical Arabic poetry and Al-hur Arabic poetry.
e The two kinds of Arabic poetry were best compared by using Linear Support Vector Classification.
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e The performance of Naive Bayes and Support Vector Machine in classifying classical Arabic poetry and Al-hur
Arabic poetry were determined.

This paper is organized in sections, beginning with the related work, followed by the types of Arabic poetry (classical
Arabic Poetry and Al-hur Arabic poetry). The next section presents the datasets used, followed by the explanation of the
ML algorithms used in this work. The methodology section was followed by the results and discussion section.

2. STATE OF THE ART

Many strategies have been utilized in the English language to determine the impact of classification [7]. A portion
of these examinations relied upon watchword spotting or word without vagueness, like “good” and “bad” [8]. The
lexical fondness from the viable examination in this field relied upon the feeling of the erratic term or words. This
technique is superior to the catchphrase spotting strategy as it cannot be utilized as an autonomous model [9] Different
techniques depend on a profound comprehension of the language and semantics. Dependence on mental hypothesis in
deciding longings, objectives, and necessities was one of the models utilized in the grouping [10]. The Al utilized in the
arrangement of classical Arabic poetry verse relied upon the inclination, and this work divided classical Arabic poetry
into four types [11]. Polynomial organizations were utilized in Arabic text characterization [12]. Some algorithms have
been utilized in Arabic text classification, like SVM [13], artificial neural network [14], Rocchio algorithm [15], k-nearest
neighbors [16], and Naive Bayes [17].

3. CATEGORIES OF ARABIC POETRY

Arabic poetry can be classified into two types:

3.1 CLASSICAL ARABIC POETRY:

The verse or “byte” consists of two parts: the first part is called the “sadr” and the other part is called “ajuz.” The last
word in the “sadr” is called “arud” and the last word in the “ajuz” is called “hashu sadr.” Moreover, the last word in “ajuz”
is called “darb” and the other is called “hashu ajuz.” Classical Arabic poetry has three styles [18]:

First style: In this style, the verse has one row and two columns; the first column is for “sadr” and the other is for
“ajuz.” See Figure 1 for an example.

Y H2 or “ajuz” H1 or “sadr”
ot
2| bt aga 1) Uuds g $UEE La Jadl 3UY) £

FIGURE 1. First style of classical Arabic poem with one verse

Second style: This style has two rows and one column; the first row is for “sadr” and the second row is for the “ajuz.”
See Figure 2 for an example.

Hl1 or PR W P U ""sl‘_ﬂlg;a
2 | “sader”
> | H2 or pload ) a o)) lewrd i g
‘Gajuz!!

FIGURE 2. Second style of classical Arabic poem with one verse

Third style: This style also has one column and two rows, but the first row is aligned to the right to represent the “sadr,”
whereas the second row, which represents the “ajuz,” is aligned to the left. See Figure 3 for an example.

Al-Khalil bin Ahmed Al Farahidi is among the famous Arab scholars who focused on Arabic poetry and reached
important milestones in this field. He laid the foundations of classical Arabic poetry as he is considered one of those
who invented “buhur” of the classical Arabic poetry. He set the unit of measurement for these “buhur,” which is called
“tafilah.” He concluded that classical Arabic poetry does not exceed 16 “buhur,” namely, Muqtadib, Madid, Mutadariq,

129



Muneef Abdullah Ahmed, Iraqi Journal for Computer Science and Mathematics, Vol. 3 No. 2 (2022) p. 128-137

H1 or “sadr” $LEG La Jadl AW g2
H2 or “ajuz” gLl aga 13) Luudi Caba g

Verse

FIGURE 3. Third style of classical Arabic poem with one verse

Tawil, Mutaqarib, Kamil, Mujtath, Basit, Munsarih, Wafir, Mudari, Hazaj, Sari, Hamal, Khafif, and Rajaz. These depend
on the mobile letter or stationary letter; any changes in the cases of the letters can change the “buhur” for this verse into
another “buhur.” Thus, all verses in a classical Arabic poem have the same “buhur.”

3.2 AL-HUR ARABIC POETRY:

The topics of Al-hur poetry focus on public life, such as social problems due to wars, illness, or distress. Al-hur poetry
can also feature the poet’s expression of his feelings, the revolution against unjust rulers, the poet’s failure to protect his
people, and the falsehood or injustice prevailing in a place. It consists of one line, which represents the “sadr” without
“ajuz” (see Figure 4). It also has one “tafileh,” which is called “free,” because it is free of rhyme and form. The poet is
free to vary the “tafileh” and length, but if the poem is organized on a specific “buhur,” then all the verses are on the same
“buhur” [19].

Verse one “sader” Prod ) dc b Jaio Lile Aliac,
Verse two “sader” PR

[Verses

FIGURE 4. Style of Al-hur Arabic poems with two verses

4. FEATURES OF AL-HUR POETRY

According to the rules of Al-Khalil bin Ahmed Al Farahidi, the same “tafileh” is used in Al-hur poetry, but the numbers
of “tafileh” in all verses are not the same.

Recycling: An imperfect “tafileh” can be used at the end of the first verse and completed at the beginning of the second
verse.

Organic unity: The organic consistency between the poem’s words, events, emotions, images, as well as the music is
consistent with the emotions.

Ease of language: The emergence of the vernacular language makes the poem easy to understand due to the use of
simple synonyms.

Realistic: As in ancient poetry, the truth and social problems are discussed.

5. DATASET

The use of a natural language processor in the Arabic language is considered difficult compared to the English language
due to the lack of free data that researchers can use. Therefore, researchers depended on data taken from sources like
magazines, websites, and news stations. Hence, the researchers differed in their views about the selection of the data set
for training and testing, which is the first step on which ML depends. This is due to the lack of research in this field,
especially in the field of Arabic poetry, whether it is classical Arabic poetry or free poetry.

6. DATA PRE-PROCESSING

The Arabic language is one of the most important global languages, and it consists of 29 letters (ghgisaigel

ghomighadiodoae e dd) and Hamza (). Among the Arabic letters are three vowels letters (422D and the
rest are constant letters. Table 1 shows the equivalent of Arabic vowels and letters in the English alphabet. The Arabic
language is unlike other languages as it has several types of diacritics that may change the meaning and pronunciation.
Table 2 specifies these diacritics in the Arabic language.
The Arabic language is written from right to left in contrast to the Latin language, Arabic contains letters that take
several forms depending on their position in the word. This feature adds another difficulty to this language, which must
be considered in this research. Table 3 shows how different positions of a letter can result in different words.
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Table 1. E1: Equivalent of Arabic letters and vowels in the English alphabet

Arabic Letters Equivalent Vowels

ta, ta marbuta R fal, la:/ TN

ha, ta marbuta S Ml h:/ s
i/, fi:/ T

Table 2. Types of diacritics in classical and Al-hur Arabic poems

Short vowel Sign Applied to the letter Pronunciation

“sukoon” J-3 R-Z
“dammah” °5_°; Ru-Zu
“Kasra” J-2 Ri-Zi
“Fatha” 5-3 Ra-Za
“tanween fatha” J-3 Ran-Zan
“tanween kasra” o -2 Rin-Zin
“tanween dammah” 3-5 Ron-Zon
“shadde” 3-3 Rr-Z7z
Mad ~ T Aa

Table 3. Different words formed by changing the position of a letter

Letter Arabic word Meaning
“sukoon” g J-3 R-Z
“dammah” °5_°; Ru-Zu
“Kasra” J-2 Ri-Zi
“Fatha” J-3 Ra-Za
“tanween fatha” 3-3 Ran-Zan
“tanween kasra” o -2 Rin-Zin
“tanween dammah™ 35-35 Ron-Zon
“shadde” 3-3 Rr-Z7z
Mad ~ T Aa
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The Arabic language takes into account gender, that is, masculine or feminine, and each has its own rules. This language
consists of three categories. In addition to the singular and plural forms, it contains the dual form. Thus, each gender has
different rules in the singular, dual, and plural forms. To create a classification system by using ML, several steps must be
done before processing to reduce noise and to determine or reduce the characteristics on which the classification depends.
This helps reduce the memory used for classification in the event of large data, as well as increase the accuracy and speed
of classification. The important steps that must be done during data pre-processing are:

Tokenization: In this segment, the data are partitioned into parts on the basis of the qualities and perceiving delimiters
like punctuation and blank areas.

Elimination of non-Arabic numbers, words, terms, signs, and punctuations

Removal of stop words (prepositions, pronouns, conjunctions), Khoja, and Garside [5].

Stemming: The primary course for stemming is to reduce an expanded dataset. Many Arabic words can be formed from
a similar stem; subsequently, the quantity of terms can be reduced by using the quality in the dataset and the intricacy of
text arrangement. This step is additionally a capacity prerequisite for the arrangement of frameworks [20].

In ML, developing or addressing the vector of elements is a vital and fundamental step that affects the results of the Al
calculation. Each item must be addressed with its own elements.

D =dld2d3......... dn,

where the document is represented by D.

d=wlw2w3......... wn,

where the document is represented by w.
d=g(d),

where g is the relation between the features and domain of D which may be linear or not linear; C and K represent
the number of classes and the features for the vector, respectively; whereas the length of features vector is represented
by C*K; the probability for each feature in the types of classes (c) can be written as follows: nc=(fi). Consequently, the
commonly considered highlight becomes:

dn.(Fi) = n.(Fi)—ng(Fi),whered # c,

which refers to the quantity of appearance of any features or element in any classification deducted from the quantity
of appearances of similar features in any remaining classification [claas]. There are two types of vector models: Boolean
and Count. This work used Boolean because it is more suitable than Count [21].

6.1 ALGORITHMS

Three types of ML were used in this work: SVM, Linear Support Vector Classification, and Naive Bayes. These
algorithms are mostly used for English text classification and have proven to be effective in classifying the English
language. Our work consists of two folders; the first folder is the classical Arabic poetry which contains 30 files, and
the other folder contains 33 files. See Table 4 for the details of the dataset.

Table 4. Datasets for the classification

Name of the folder Number of files Number of verses
Classical Arabic poetry 30 800
Al-hur Arabic poetry 33 780

6.2 SUPPORT VECTOR MACHINE

The world of ML is considered one of the important worlds that has an impact on our real life and in all fields, whether
it is in natural language processing, medical, industrial, or agricultural. Classification is one of the most important uses of
ML. SVM is mostly used for classification and regression tasks due to its effectiveness and accuracy when using classified
data [22]. Classification has two types: binary classification classifies two groups, whereas multiple classification classifies
several groups. This algorithm is popular mainly in the field of diagnosing patterns, images processing, and distinguishing
handwritten numbers [23]. If the data are simple, then linear classification can be used. However, if the data are complex
and contain several dimensions, then the kernel technique of the algorithm is used.
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Classification accuracy is estimated by calculating tree features, namely, precision, recall, and F1-measure.
The precision for class ci can be obtained as follows [21]:

. TPi
Pi= ———— (1
(TPi+ FPi)
Recall for class ci is calculated as:
Ri TPi @)
= ——0,
(T Pi+ FNi)
where:
Tpi refers to true positive;
FNi refers to false negative;
FPi refers to false positive.
Van Rijsbergen calculated the F-measure by using the following function [22]:
F1 = (2% Recall* Precision/(Recall + Precision)); 3)
=QTP/2QTP+ Fp+FN)). 4@

6.3 LINEAR SUPPORT VECTOR CLASSIFICATION

Linear Support Vector Classification is considered one of the important ML algorithms similar to SVM. However, it
differs in the form of its execution as it is executed in liblinear and not libsvm. One of the key characteristics of this
algorithm is the ability to choose and lose functions; it is also used in calculating the characteristics of large numbers
of samples. Through several testing, studies have found that SVM is based on a one-against-one approach, whereas the
LSVC is based on the one-against-rest approach. It is used in several applications, but it is distinguished in the field of
classification of natural languages [24].

6.4 NAIVE BAYES

This ML algorithm depends on Bayes’ theorem that assumes no relationship between specific traits in a class and any
other traits. In this theory, the class of documents is given as:

Cx = argmax.P(c/d),
where ¢ and d represent class and document, respectively.
Cx = argmax.P(d/c)* P(c)/ P(d) 5)
According to this theory, p (d) does not have an effect, and the equations will be as follows:
Cx = argmax.P(d/c) = p(c). (6)
In this theory, the feature does not depend on the other feature; therefore:

Cx = argmax. P(d/)n p(f;/c) * p(c) (7)

7. METHODOLOGY

Figure 1 illustrates the block diagram for our method of classification, which includes several steps.

8. RESULTS

For the SVM algorithms, the maximum precision and recall for the classical Arabic poetry and maximum F-measure
for Al-hur Arabic Poetry are presented in Table 5.

For the Naive Bayes algorithm, the classical Arabic poetry has maximum precision and recall, whereas Al-hur Arabic
poetry has a maximum F-measure, as shown in Table 6.

The maximum precision and F-measure for the SVC algorithm can be seen in the classical Arabic poetry, whereas the
Al-hur Arabic poetry has the maximun recall as presented in Table 7.
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Input Data Set

Segmentation to words

Data pre-processing

Remove non-Arabic [ [ Remove non-mumbers, puncruations and singe | |Rema\'esmp

Training

SVM Algoritam | [ NEB Algoritam | | Linear SVC

FIGURE 5. Block diagram of the proposed method of classification

Table 5. Support Vector Machine Classification

Precision Recall F-measure

Classical Arabic poetry 0.6 0.32 0.4
Al-hur Arabic poetry 0.03 0.1 0.35
Average 0.315 0.21 0.375

Table 6. Naive Bayes Classification

Precision Recall F-measure

Classical Arabic poetry 0.5 0.9 0.58
Al-hur Arabic poetry 0.9 0.6 0.67
Average 0.7 0.75 0.625

Table 7. Classification of Linear Support Vector

Precision Recall F-measure

Classical Arabic poetry  0.83 0.53 0.77
Al-hur Arabic poetry 0.67 0.7 0.56
Average 0.75 0.615 0.665

Table 8. Average Classification for Algorithms

Precision Recall F-

measure
Support Vector Machine 0.315 0.21 0.375
Naive Bayes 0.7 0.75 0.625
Linear Support Vector Classification  0.75 0.615 0.665
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The maximum average precision and F-measure were obtained by the LSVC algorithm, whereas the NB achieved the
maximum average recall, as shown in Table 8.

Figure 2 illustrates the precision for all the ML algorithms used. The maximum precision was achieved by the NB
algorithm for Al-hur Arabic poetry, whereas the minimum precision for Al-hur Arabic poetry was achieved by SVM
algorithm.

Precision for classical and Al-hur Arabic poetry in the utilized ML algorithms

Figure 3 presents the recall for the utilized ML algorithms. The comparison shows that the maximum recall value for
classical Arabic poetry was achieved by NB algorithm, whereas the minimum recall value for Al-hur Arabic poetry was
achieved by SVM algorithm.

Recall for classical and Al-hur Arabic poetry for the utilized ML algorithms

Figure 4 presents the F-measure for all the used ML algorithms. The comparison shows that the maximum F-measure
value for the classical Arabic poetry was achieved by LSVC, whereas the minimum F-measure value for the Al-hur Arabic
poetry was achieved by SVM algorithms.

F-measure for classical and Al-hur Arabic poetry for the utilized ML algorithms
Figure 5 illustrates the average of precision, F-measure, and recall values for classical and Al-hur Arabic poetry for all

the utilized ML algorithms. The precision and F-measure values were maximum when the LSVC algorithms were used,
whereas the maximum recall value was obtained with the NB algorithm.
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Precision  emrecall f-measure

FIGURE 9. Average precision, recall, and F-measure values for classical and Al-hur Arabic poetry for the utilized ML
algorithms

9. CONCLUSION

ML algorithms are mostly used for classification tasks, and they are excellent for classifying languages with Latin
letters. In this paper, ML algorithms were used to classify classical Arabic poetry and Al-hur Arabic poetry. The results
showed that the best precision, F-measure, and recall for the utilized ML algorithms on the two kinds of Arabic poetry were
achieved by using Linear Support Vector Classification, followed by Naive Bayes, and lastly by SVM. The reason for this
difference in performance is the size of the data used as some ML algorithms perform better on large datasets. Furthermore,
one of the factors that affect the accuracy of the results is the preprocessing of the data used in the classification task.
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