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Abstract — Easy access that Internet has provided to 

vast quantities of electronic data, textual plagiarism 

has become a major concern especially in academic 

documents and research and scientific institutions. So 

with increasing rate of amount of information on the 

Internet, the problems and disorders resulting from 

bilingual plagiarism have resulted in solutions that 

they can be detected with auto-detection methods. The 

recommended detection methods are mostly used for 

bilingual plagiarism in English- Spanish, Bengali, 

German, French, and Vietnamese etc. In this paper, a 

method has been proposed that based on overall 

reliance of textual contents provides and using vector 

space model (VSM) can automatically detect bilingual 

plagiarism English-Persian. Method after 

implementation assessed using test texts through 

accuracy and recalling standards and F-criterion 

reliability and the results showed that the proposed 

method can detect English - Persian bilingual 

plagiarism with accuracy criteria of 0.88 and a 

reliability of 0.91. 
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1. INTRODUCTION  
One of the fast and easy ways to access updated academic 

and research resources around the world is through 

Internet which along with its advantages, it has its own 

disadvantages as well. Including its disadvantages we can 

point out to easier stealing the scientific researchers’ 

literatures by jobber people and this technique is also a 

growing challenge in the virtual world. Plagiarism means 

re-use of the ideas, results and/or the words of another 

person who has presented them for the first time without 

explicitly mentioning the references and authors [1,2]. 

"Textual" Plagiarism is one of the most common types of 

plagiarisms which mostly take place in universities and 

official organizations and today with the increasing 

amount of information they are detectable using 

automated and sophisticated methods. [2] In a general 

categorization, language text plagiarism detection is 

categorized into two categories: the first category is 

monolingual and/or homogenous English in comparison 

with English; the second category is cross-lingual or 

heterogeneous textual plagiarism detection such as 

English with Persian [3, 5]. 

Monolingual textual plagiarism detection techniques are 

mostly based on lexical, grammatical, semantic, structural 

characteristics of text and include methods based on 

textual comparison, discipline matching, writing style and 

fingerprint which are easily identifiable. [2,3,4]. But 

bilingual plagiarism detection methods have two levels, 

in first level the two languages have the same grammar 

and in second level the two languages do not have the 

same grammar. In case the grammars are not the same, 

the detection method becomes far more complex. 

Therefore texts classifications should be carried out in 

such a way that the words do not have dependency on the 

sentence level. Therefore bilingual text plagiarism 

detection is based on natural language processing 

techniques and machine learning techniques that in some 

of the methods text paragraphs are classified using some 

techniques and then with analysis on the paragraphs of 

the two texts and their similarities, the plagiarism can be 

recognized between them. In recent years, information 

retrieval techniques (based on word/Character n-gram 

(CNG), meaning-based, dictionary-based and bilingual 

website with ontology) [4,6,11,12], statistical methods 

[7], the method of support vector machine [8], statistical 

data analysis method and analysis of  overall dependency 

of textual content [9,10] have been used. In the 

mentioned methods, the CNG-based method namely the 

method based on matching of the fields has a high 

accuracy but if the text volume is large or if the two 

languages do not have the the same grammar, it is not 

desirable. 

The differences between English and Persian grammars, 

sentence structure and role of the words in a sentence, the 

problems in automatic translation from Persian to English 

and vice versa, Persian  writing problems due to lack of 

standardized writing namely different uses for various 

forms of writing the words are the inherent problems of 

Persian language. Therefore, these problems have led to a 

condition in which texts translation is carried out based 

on text words and analysis of similarity based on overall 

dependence of the contents of the text. 

In this paper a method has been proposed based on 

overall dependence of the text content [9, 10], using 

ineffective words removal, finding words roots with 
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morphology analysis by elimination of prefixes and 

suffixes of words and replacing the synonyms of the 

words, which converts the data text into a vector of 

words. Using the vector space model (VSM) [13] for 

classification and similarity analysis a system has been 

proposed which can detect bilingual (English - Persian) 

text plagiarism with a high precision. 

 

2. THEGENERAL ARCHITECTURE OF THE 

PROPOSED METHOD  
The proposed method is shown in Figure 1 with three 

main stages (database initialization and processing stage - 

storage stage - execution stage) and with sub-procedures 

and their relationships. 

 
Fig.1. Overall architecture of bilingual plagiarism 

detection (English - Persian) 

 

2.1. The database initialization and processing stage  

1) Input documents: Input documents includes two 

categories: documents in English and documents in 

Persian, the list of ineffective words in both English 

and Persian, English and Persian suffix and prefix 

lists. 

2) Document Separator: document separator separates 

input documents based on the contents of Persian 

documents collection and English documents 

collection and also performs the identification of stop 

word based on Persian and English text separation 

and identification of words synonyms. 

3) Documents database creator: each collection of 

documents is saved in the documents database based 

on text information including ID, text title, and font 

size of each document. 

4) Stop list identifier: At this stage ineffective words are 

detected and removed based on the list of ineffective 

words. Ineffective words are the frequent words 

which are repeated in most of the texts in order to 

convey the meaning of those texts. Due to the non-

standard nature of Persian language in its written 

form, ineffective words have been considered in their 

different conditions of their writings. However, in 

recognition of combined words it can cause 

disruption in determining which form to use: 

considering the whole as a single word or as a few 

words but in English language, because of its 

standardized writing, it is much better.  

5) Synonyms identifier: At this stage the synonyms of 

essential words are identified apart from ineffective 

words. Using Persian–Persian, English- English and 

Persian-English vocabularies and vice versa [14], the 

synonyms of required words are detected and stored 

in words database. But this step is one of the time 

consuming stages because some of the words have a 

different meaning in both Persian and English 

languages. Identification of words synonyms and 

accuracy in choosing alternative synonyms of words 

in both languages are effective in bilingual text 

plagiarism recognition accuracy. 

6) Morphological analyzer: One of the text pre-

processing stages is uniformization of text and the 

aim of uniformization is converting text to a uniform 

form. One of the uniformization methods is 

extraction of text characteristics which is possible 

through morphological analysis. In morphological 

analysis, each word is studied in terms of its presence 

in the vocabulary. If a word is not in the vocabulary, 

morphological rules are used to achieve the original 

word.Many of the words made up from one root 

word, have different meanings. Another problem is 

the words with different forms and different 

meanings derived from the same root. Namely they 

are different words in fact, however after the 

morphology they are converted to the equivalent 

words. 

7) Keywords extraction: Keywords extraction is done 

using word stemming. In order to derive the root of 

words using morphological analysis, prefixes and 

suffixes removal procedure has been used. 

Identification of prefixes and suffixes of each 

language is possible through its grammar [15, 16] 

which is extracted as the output using the prefix and 

suffix lists and with searching and matching in the 

context of word roots. 

8) Bilingual translator: with the help of bilingual 

dictionary, bilingual translator performs the 

necessary translation between the key words and 

checks if any of the keywords exists in the dictionary 

or not. If the keyword is not found in the dictionary 

of bilingual translator, it will insert it in the 

dictionary. And sometimes the meaning related to the 

language will also be inserted. 

2.2. Storage stage 

At this stage ,the information processed by database 

initialization and processing step is stored and also the 

mapping of key words are stored in bilingual dictionary 

in both Persian and English languages. The first phase is 

storage after collecting the initial data (input documents): 

Persian texts are as a text file of UTF-8 type and English 
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texts are as a text file of ANSI type and lists of ineffective 

words, synonyms, prefixes and suffixes are separated for 

each language. 

In second phase of storage after processing, storing the 

key words of all English texts without duplicate words is 

carried out. Extracted key words from each text are 

stored as a vector of words based on the ID of each text 

(after morphological analysis). Storing is carried out 

after removing ineffective words and after applying 

synonym words according to the separation of each text 

in both languages. 

2.3. Execution Stage 
The process of execution stage has been carried out as 

shown in Figure 2: 

 

 
Fig. 2. The process of execution stage of the proposed method 

 
1) Receiving query text: The query text in Persian 

language has been received from the user via system 

in a digital and automatically manner. 

2) Query text parser: The query text parser first uses 

morphological analysis to find the root of some 

words and verbs by prefixes and suffixes removal 

method and then ineffective words are removed from 

the text and the synonyms of words essential words 

are detected and finally the extracted words of the 

text are translated by a bilingual dictionary. 

However, a preprocessing is required for 

standardizing the Persian text to convert non-

standard forms to standard forms. Namely characters, 

punctuation marks and Persian words are written in 

the same form to be used in text analysis by 

computer. The result of this process is extraction of 

searched text features as a uniform form and in the 

form of features of educational texts which are the 

same as texts in English. 

3) Analysis of similarity:  To demonstrate the similarity 

of two texts and measuring the similarity criteria, 

vector space model (VSM) method has been used. 

This method is defined in a vector space. Using 

modeling text in vector space, vector space model 

considers a space vector for each text. The vector 

that each of its components is equivalent to a word 

from the entire text [8.13]. The general trend is as 

follows: 

 

i. Classification training stage 

i) Features Selection: This stage is selection of a subset of 

existing words in the English texts collection separated 

for each text. Text attributes have been created in 

initialization and processing stages based on overall 

dependency of the text content. 

ii) Weighting words: Assigning an appropriate numerical 

value to each of the selected features so differentiation of 

the text becomes more distinguishable than other texts. 

Weighting words based on tf-idf
1
 weighting has been 

performed based on equation (1) and equation (2) and 

equation (3). 

 

dj = (w1j, w2j, …, wtj) 

 wij =  tfij idfi  =  tfij log2 (N/ dfi)    (1)   

tfij =  fij  / maxi{fij}                         (2)                 

idfi   = log2 (N/ df i)                         (3) 

 

dj: j-th text vector or j-th text properties vector, Wij: the 

weight of i-th word in j-th text, fij: number of occurrences 

of i-th word in text j, df i: number of documents in the 

training set in which the i-th word has occurred at least 

once, tf i: represents the number of repetitions of the word 

i-th in the j-th text or the number of occurrences of  each 

word, idfi: Reverse  of each text of the frequency of word 

i or inverse frequency of the text, N: the total number of 

documents 

ii. Similarity measuring stage 

Degree of similarity is calculated using cosine of 

similarity of each query text vector namely q = (w1q, 

w2q... wtq) with resource vector set namely all the training 

texts using formula (4) [17]. And the value of similarity 

cosine will be reported in descending manner with 

mentioning the name of potential resource. 
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iii. Plagiarism analysis and responding to user 

By analyzing the test results obtained by testing many 

samples and calculating the amount of the cosine of 

similarity on plagiarized texts, a plagiarism level of 0.55 

was considered. If the value of similarity cosine was 

greater than/or equal to 0.55 the text is plagiarized and if 

it becomes less than 0.55, the text is not a plagiarized one. 

 

                                                           
1 Word Repetition in Reversed Text Repetition 

Category Precision Recall 
Error 

Rate 
𝐹β  

Considering the 

morphology of synonyms 
and verbs. 

0.88 0.96 0.08 0.91 

Considering the Without 

morphology of synonyms 
and verbs. 

0.68 0.90 0.21 0.77 
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3. EVALUATING RESULTS OF THE PROPOSED 

METHOD AND DEMONSTRATING ITS 

PERFORMANCE AND EFFICIENCY STYLING 
Evaluation data were collected from various Internet 

sources of bilingual texts and it was tried to choose them 

appropriately in terms of distribution. The evaluation data 

consisted of 100 training texts and 100 test text in two 

categories of texts belonging to training class and texts 

not belonging to training class and for each set, 50 test 

texts were considered. Experiments conducted on the 

selected texts were performed by applying synonym and 

morphological analysis and without morphological 

analysis and applying synonyms. System efficiency was 

evaluated according to precision, recall, error rates and F-

measure using formula (5),(6),(7),(8)  based on the 

following parameters. [18, 19] 

Precision =
𝑇𝑃

TP + FP
          (5) 

 

Recal =
𝑇𝑃

TP + FN
               6  

 

𝐹β =
 β

2 + 1 × Precision × Recal

 β
2 × Precision + Recal

  (7) 

 

Error Rate =
𝐹𝑃 + 𝐹𝑁

N
                (8) 

TP: the number samples which are member of class and 

properly detected, FP: the number samples which are 

member of class and not properly detected, FN: the 

number of class non-members and properly diagnosed, N: 

Number of texts tested, β: a parameter for controlling the 

balance between precision and recall which is assumed to 

be equal to 1. Fβ: is the harmonic mean of precision and 

assessment and has been used to evaluate reliability. 

According to the table, the results indicate that the system 

with the approach of applying morphology has a more 

precision than the approach without morphology and 

applying synonym in detection of English-Persian 

bilingual plagiarism. And also Fβ criteria of 0.91 in fact 

show the high efficiency and reliability of the system. 

 

Table (1) Assessment results obtained from testing 100 

samples of Persian language text. 

 
Fig. 3. Comparative value cossim test texts with 

morphological analysis and without morphological 

analysis 

4. CONCLUSIONS  
Plagiarism detection may play an important role in 

plagiarism of main ideas in papers, journals and internet 

websites. At present because of large volumes of digital 

information, it is impossible to evaluate them with 

manual methods. Thus, they must be recognized with 

automatic methods. Bilingual text plagiarism detection is 

based on natural language processing techniques and 

machine training methods. In this regard, information 

retrieval techniques (based on grammar- vector - meaning 

and a bilingual website with ontology) - statistical 

method- statistical data analysis method and general 

dependency analysis of textual content- support vector 

machine method have been presented for detection. 

The proposed method is based on the overall dependence 

of the contents of text which can automatically recognize 

plagiarism in bilingual (English-Farsi) texts. According to 

the challenges in the field of translation from Persian to 

English and vice versa-lack of similar grammatical 

between English and Persian Languages and the non-

standardized nature of Persian language writing method- 

text content analysis was carried out as words vectors at 

the overall text level and text features were selected based 

on overall dependency of text contents. In similarity 

analysis, creating correct correspondence between query 

text and the source texts according to information volume 

expansion is among the most important issues. In this 

method, VSM classifier has been used for text automated 

classification. 

The proposed method is evaluated by testing Persian texts 

in two sets of plagiarized texts namely members of 

training class and non- plagiarized texts and non-member 

of training class with morphological analysis of verbs and 

words and without morphological analysis. Obtained 

results showed that the suggested method is very effective 

in detecting English-Persian bilingual text plagiarism. In 

cases where detection has not been correct (or were 

wrongfully detected), this can be attributed to text pre-

processing, the method of writing, translation, and 

incorrect using the words synonyms and morphology of 

verbs. 

 

5. SUGGESTIONS  
Further research in order to automate the standardization 

of Persian texts writing, further research for better 

strengthening of Persian–English words synonyms 

automatic identification, and automatic texts translation 

through English - Persian bilingual translators as well as 

English - Persian bilingual text plagiarism detection with 

ontology are suggested as future studies. 
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