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Abstract 
This paper presents how to design and implement the Quranic intelligent engine to detect Quranic verses in the texts automatically. Process 
area of this system is in the scope of text mining processes and its operations are beyond the usual multiple patterns matching for reasons 
are explained in the paper. A new algorithm based on indexing text and patterns is designed in implementation of this system in which the 
main idea is to map text and patterns to some numerical arrays and process on them rather than the text. This algorithm detects Quranic 
verses in two stages. In the first stage, using a new index based exact multiple patterns matching algorithm, Quranic words in the text are 
detected and are converted to numerical arrays. In the second stage a filter is designed that by search on the arrays is able to detect the 
indexing sequence between arrays and determine whether these words are a part of Quran. Experimental results show that processing on 
numerical values rather than the text has a significant impact on increasing the performance of algorithm to be faster and more precise for 
detecting holy Quran phrases inside the texts.  
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1. Introduction 
Highlight Quranic phrases in written texts -by change the 
font of writing or using editing marks- is a subject that 
has long been of interest to researchers, authors and 
polygraphs. Because of researchers can extract different 
data from books by catalog these phrases and their 
statistical processing. Then they follow their research in 
selected areas according to their needs.  
Perhaps at first glance, searching and marking Quranic 
text by a machine is seem a simple matter, but the 
difficulties can be received only after recognition of 
differences. For example, modify any of the following 
different cases or withdraw each of them can greatly 
influence the statistical results derived from the notation: 

• A text has many similarities with a verse of Quran 
but has some differences in some ways like vowels 
and pronoun. This may not be a part of Quran! 

• The text is quite similar to Quran, but in terms of its 
position in the text has no value to be introduced as a 
verse of Quran. 
There are some three-word phrases that are common 
in Arabic and there are also in Quran. But if these 
words appear in the text alone, there would be no 
value in terms of semantic to be detected as a verse 
of Quran. For example, “ ”. 

• Acceptable speed, precision and comprehensiveness 
for searching Quran in the text 
A system that is designed to detect Quran verses 
must have acceptable speed so it can replace 
humans. 
Along with speed, the system should have high 
precision in determining whether a text is part of 
Quran. The accuracy parameters have been fully 
considered in this system. Also about the 

comprehensiveness should be noted that this system 
isn’t considered any limiting hypothesis. The text 
can include Quranic phrases or not, may have or 
don’t have editing marking and words may have one 
or more various spelling. The text size can be small 
or very large. 

• Possibility of existing various spelling of Quran 
phrases in a text. 
There are different spellings for writing Quran. It 
may be used different spellings for writing Quran 
verses in a book or one author uses their own 
spellings to write Quranic phrases which is different 
from conventional spellings. To solve this problem, a 
solution is that all spellings of the book convert to a 
single spelling and then search that text. But this 
issue can be problematic when the purpose of the 
book compilation or editing of a special heading of 
its, is to examine the difference of spellings (for 
example, ”almoqna fi rasme masahefe Alamsar” 
book from one author of fifth century). So any 
changes in text would be inconsistent with the author 
purpose and must be thought to another choice. 

• Highlight “ ” and praise and similar cases that 
are used at the beginning and end of books, letters 
and some texts as a Quranic text can be questioned. 

• Some texts have no similarity with Quran and even 
are written with a non-Arabic language, but have a 
clear meaning associated with parts of Quran. 
However it may be established a mutual relationship 
between these texts and Quran. 

The reset of this paper is organized as follows: Section 2 
includes the surveys of related works and existing string 
matching. The next section contains details about the 
exact multiple pattern matching algorithm specifically for 
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Quran. We describe our idea and our proposed algorithm 
in section 4 and evaluate the performance of them in 
section 5. Finally, we draw conclusion in Section 6. 

2. Background and related work 
The main algorithm of the intelligent engine to detecting 
Quran verses is placed in the area of multiple strings 
matching algorithms in which the main problem is 
searching multiple strings in a text at the same time 
Bhukya(2011). Multiple pattern matching is the 
computationally intensive kernel of many applications 
including information retrieval and intrusion detection 
systems and … (Bhukya, 2011; Kouzinopoulos, 2011). 
So far, several algorithms have been applied to this 
problem, but they all have some differences with this 
algorithm and existing conditions on this which is 
expressed in continue. In addition, So far such this 
system dosn’t have been implemented specifically for 
Quran in the world. Pattern matching algorithms can be 
divided into two general groups (Salmela,2007; 
Moraru,2011; Scarpazza, 2008):

• Tree-Based Algorithms 
These algorithms are included Aho-Corasick Aho 
(1975), Commentz-Walter Kouzinopoulos(2011), 
SBOM Allauzen(2001); (Jianlong,2011) and etc. 
the main solution of these algorithms is to build a 
tree of the patterns and search the text with the aid 
of the tree. The main problem with these algorithms 
is that the tree grows quite rapidly as the pattern set 
grows and require more storage space. So 
utilization of these methods is not suitable for large 
pattern like Quran that has 84000 words. 

• Multiple Pattern Matching Based on Rabin-Karp 
The main idea of these algorithms is that given a text 
position and a filter can specify if there can be a 
match pattern at this position or not. In (Salmela, 
2007) the hashes values in Rabin-Karp algorithm 
acts as a filter and Moraru (2011) uses a filter called 
feed-forward Bloom filter for this purpose. A good 
filter is fast and produces few false positives. In 
addition, a verifier is needed to distinguish between 
false and true positives. 

With a closer look, many existing pattern matching 
algorithms are reviewed and classified in two categories. 

• Exact string matching algorithm 

• Inexact/approximate string matching algorithms 

Exact string matching algorithm trying to find one or all 
exact occurrences of a string in a sequence. Some exact 
string matching algorithms are Naïve Brute force 

algorithm, Boyer-Moore algorithm Bhukya(2011), KMP 
Algorithm Singla(2012), Horspool, Rabin-Karp 
Singla(2012), Zhu-Takaoka and Quick-Search 
Bhukya(2011). 
So, the algorithm of our system is placed in the area of 
the exact multi-pattern matching. These algorithms 
generally are classified in two categories (Kandhan, 
2010): Shift table-based algorithms and automaton based 
algorithms.

3. Multi-Pattern Matching about Holy 
Quran 

In intelligent engine to detecting Quran verses, the 
patterns are Quran words that are stored in a data base as 
a single word. Although the exact multi-pattern matching 
is formed the main core of this intelligent engine 
algorithm, but this engine in many aspects is different 
from other search engines that do multi-pattern matching. 
Among these differences can be pointed to the following 
cases: 

• Search sequential patterns 
One of the unique issues in this system, that makes 
it more complicated than other multi-pattern 
matching algorithms is that the sequence of patterns 
is also a condition for the pattern searching. That is 
if a word of text matches with a pattern, the next 
word in the text must be matched with the next 
pattern in the pattern data base in order to detect 
fragments of verses in the text. So the problem 
changes from search pattern to search for sequential 
patterns, but this procedure doesn’t matter in other 
multi-pattern matching algorithms. 

• Different spellings for a pattern 
One word in Quran may have different spellings. 
That means that a pattern may appear with different 
forms which all of them should be recognized as a 
pattern. 

• Very large volume data sets patterns in this 
algorithm compared other algorithm 
The Qur'an contains more than 88400 words which 
each of them makes up a pattern. In addition, this 
search engine will support all existing Quranic 
spelling and this increases the size of patterns about 
3 times. Obviously, the algorithm used for multiple 
patterns matching in this system is very different 
from the algorithms used in small collection. 
However, the pattern matching algorithms on data 
sets with more than 10,000 patterns are identified as 
very large data sets (Salmela, 2007). Also usually 
data sets that are considered as very large data sets 
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support up to 100,000 patterns. However, data sets 
(patterns) in this search engine are several times 
this number. 

• Implementation exact multiple pattern matching 
system specifically for Quran 
As mentioned, although many algorithms have been 
implemented that do exact multiple pattern 
matching, but so far no system has been 
implemented that does this matching specifically 
for Quran as in this system have been considered. 
Although various search engines have been 
implemented for Quran that search a word, a verse 
or a part of a verse accurately and address them in 
the text but neither does operations of this system to 
be able to detect Quranic phrases contained in the 
text automatically. For example, in (mohammadi 
nasiri, 2008) a Quranic search engine is 
implemented for web pages. Operation of this 
system is such usually searches that gets a verse and 
submits a report on presence or absence of the verse 
in that web page. Also in (Hammo, 2007) a Quranic 
search system is implemented that searches Quranic 
verses without dependence to vowels and 
diacriticals. However, in both these systems and 
other Quranic search systems (with slight 
differences in functionality) verse or part of the 
verse is given as input to the system and the search 
is done, while in our system no verse is given as 
input to the system, but all the verses in the text are 
detected automatically.  

Due to expressed content and considering the advantages 
and disadvantages of existing methods, we design a new 
algorithm based on indexing text and patterns that detects 
Quranic verses in text in two stages. Our algorithm is 
explained in continue.

4. Proposed algorithm 
The algorithm of intelligent engine to detect Quran verses 
in texts is consists of four steps which are described 
respectively:  

1- making Quranic data base.  
2- Initial processing of the input text. 
3- Identify Quranic Words. 
4- Search for sequential patterns and detection of 

verses. 

As is common in string matching algorithms, in our 
algorithm two primary steps can also be considered as 
preprocessing and two next steps as main search 
operations and multiple string matching.  

4.1. Making Quranic data base 

This is the first step. In this step, full text of Quran is 
stored in an array Verbatim (word by word) and 
consecutive in order to belong a unique index to each 
word of Quran. The purpose of this unique indexing with 
this knowledge that many of the words of Quran are 
duplicate, is determined in continue.

4.2. Initial processing of the input text 

At this step, first additional characters such as editing 
marks and vowels and etc are removed from the text. 
Then an index is assigned for each of remaining words in 
the input text, in order to their positions in the text be 
determined. 

4.3. Identify Quranic Words 

In this step each word of text is compared with patterns 
in data base patterns respectively and (if any matching is 
existed) the index of matching word is stored in an array 
that is allocated to its. (May be more than one pattern is 
matched with desired word. Because of for example “ ” 
exists in different parts of Quran, but its index at each 
location is different from other locations). So every word 
of text is mapped to an array of numbers. It should be 
noted that it is possible that the word doesn’t match with 
any of the patterns but it matches with a spelling of a 
pattern. For this reason in the implementation of this 
search engine is used a method that all words that have 
different spellings are also found and indexed at this step. 
This procedure will continue until don’t find any 
matching pattern for input word in pattern database. Thus 
we have several arrays with the same number of previous 
words that each of them specifies the locations of that 
word in Quran. 
For example, suppose that the first words of input text is 
included: “ ”.
Input words are processed respectively until we get the 
non-Quranic word. Here it is assumed that the word after 
“ ” word is a non-Quranic word. So the words are 
processed from the beginning to the end of the text and 
following arrays will be make for them. 
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Figure 1: numerical arrays of words indexes in Quran

4.4. Search for sequential patterns and 

detection of verses 

After the previous steps we now have a text that all of 
its words are Quranic words but may not necessarily a 
verse of Quran. To detect this, we search a sequence 
indexing between these arrays. At this step, the longest 

found matching string is returned as a verse or part of 
Quran. In the above example two index sequences are 
specified with the array processing.

 part of verse 3 of Ale Emran sura.

2- : part of verse 
255 of Baqarah sura (no 2). 

Figure 2: sequence indexing between some of arrays and detecting verse of Quran

In the last part of this step, Quranic verses are retrieved 
using patterns index (That was performed in pre-processing 
step). Then by the words index in the input string, the place 
of Quranic verses in the text is also determined and these 
words are highlighted in some ways (For example, text color 
change, parenthesis, ...) to indicate that the script is quoted 
from Quran.  

The advantage of our method is that since we sort the index 
arrays of the words, we can use easily optimized search 
algorithms like binary search. 

5. Implementation and results 
We have done different tests to evaluate the performance of 
our proposed algorithm. At the first, test data is described. 
Then evaluation criteria are introduced. At last experimental 
results is presented and analyzed. The presented results are 
obtained from the average of different result tests. 

5.1. Data sets 

In this paper two types of resources are used to evaluate the 
results of proposed algorithm.  

1- The resources that have high frequency of Quranic 
verses.  

2- The resources in which there are fewer Quranic 
verses  

The reason of these classifications is due to the purposes of 
searching Quranic verses by these two type categories are 
different. For example, in the texts that have low frequency 
of Quranic verses, the basic problem is not to find Quranic 
verses, but the goal is to identify large sections of text that 
there is no verse in them. Thus it will avoid the additional 
search in pages which have no Quranic verse. 

5.2. Evaluation criteria 

The most commonly used criteria to evaluate systems 
performance include: Recall, Precision and F-Score. In our 
algorithm recall for a verse is the number of words that are 
correctly detected as Quran compared to the total number of 
Quran words in the text. Precision for a verse is the number 
of words that are correctly detected as Quran compared to 
the total number of words that have been identified as Quran. 
F-Score is the harmonic mean of precision and recall and 
shows the impact of the precision and recall simultaneously. 
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5.3. Experimental results 

Two types of resources have been used for evaluating this 
system. One, the resources with high frequency of Quranic 
verses and other the resources with low frequency of 
Quranic verses. Experimental results are presented 
separately for each of them. It should be noted that there will 
be two modes for each word of a text that is checked by this 
system: Each word is detected as a Quranic or non-Quranic 
word. Accordingly, two criteria can be defined for 
evaluating the system. 

1- The words that are detected as Quran 
2- The words that are not detected as Quran 

In this paper both cases is considered and the geometric 
mean of these two is also calculated for the overall 
conclusion. The tables 1 and 2 show the results of these 
experiments. 

Words Type Precision Recall F- Score 
The words are 

detected as Quran 
The words are not 
detected as Quran 
Geometric mean    

Table 1: The source contains 2418 words and high frequency 
of Quranic verses 

Words Type Precision Recall F- Score 
The words are 

detected as Quran 
The words are not 
detected as Quran 
Geometric mean    

Table 2: The source contains 3802 words and low frequency 
of Quranic verses 

 
6. Conclusion 

In this paper a new intelligent algorithm to detect Holy 
Quran in digital texts is presented. The proposed algorithm is 
a kind of index-based exactly multiple string matching 
algorithms. But some special conditions of this problem such 
that searching for sequential patterns makes it more 
complicated than the usual exact multiple pattern matching. 
Experimental results show that the main idea of the 
algorithm of mapping patterns to numerical arrays and 
process on those number arrays is a significant impact on 
increasing the performance of algorithm to be faster and 
more precise. So that all Quranic verses in the text are 
detected by the algorithm with high precision. 
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