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Abstract: The recitation of Quran verses according to the actual tajweed is obligatory and it must be accurate and 

precise in pronunciation. Hence, it should always be reviewed by an expert on the recitation of the Quran. Through 

the latest technology, this recitation review can be implemented through an application system and it is most 

appropriate in this current Covid-19 pandemic situation where system application online is deemed to be developed. 

In this empirical study, a recognition system so-called the Quranic Verse Recitation Recognition (QVR) system using 

PocketSphinx to convert the Quranic verse from Arabic sound to Roman text and determine the accuracy of reciters, 

has been developed. The Graphical User Interface (GUI) of the system with a user-friendly environment was 

designed using Microsoft Visual Basic 6 in an Ubuntu platform. A verse of surah al-Ikhlas has been chosen in this 

study and the data were collected by recording 855 audios as training data recorded by professional reciters. Another 

105 audios were collected as testing data, to test the accuracy of the system. The results indicate that the system 

obtained a 100% accuracy with a 0.00% of word error rate (WER) for both training and testing data of the said audios 

via Quran Roman text. The system with automatic speech recognition (ASR) engine system demonstrates that it has 

been successfully designed and developed, and is significant to be extended further. Added, it will be improved with 

the addition of other Quran surahs.  
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1. Introduction 

Reciting the Quran with proper tajweed is a practice for all Muslims around the world. Understanding and knowing 

the contents of the Quran is essential with authentication through direct links from original sources (Ta’a et al., 2021).  

Comprehend its meaning, and having its thoughts, it will then make the reciter closer to its Creator. As stated in the Quran 

Surah al-Muzzammil 73, Verse 4 which carries meaning by Sahih International (Assami, Kennedy & Bantley, 1997): 

 

 ( الْقرُْآنَ ترَْتيِلً  أوَْ زِدْ عَليَْهِ وَرَتِّلِ  )

(Or a little more; And recite the Quran in slow, measured rhythmic tones) (73: 4) 

 

Thus, it is obligatory for them to learn the basic knowledge of tajweed in order to avoid mistakes when reciting 

which can lead to changes in pronunciation and meaning while both are big mistakes in reciting the Qur’an (Habash, 

1986). Consequently, the reciter of the Qur’an needs an expert to check his recitation so that it follows the correct tajweed. 

According to Muhammad et al. (2011), this method is known as the method of talaqqi which is face-to-face recitation 

where it goes through the process of reciting, listening, revising, and repeating the correct tajweed of the Quran.  

However, this current Covid-19 pandemic situation that hit the world has changed the way society lives now (Ciotti 

et al., 2020), vastly the new norms terms is spread. Among them is the change in the method of implementation of 

programs and activities involving physical or face-to-face that inappropriate to carry out (Sundawa, Logayah & 

Hardiyanti, 2021) has shifted to virtual methods or better known as online (Ali, 2020). Therefore, the need for an online 

platform or system application is very necessary to meet the demand and implementation of these programs and activities, 

including education and learning systems (Mukhtar et al., 2020). Today, technological advances are seen to be growing 

rapidly in the field of computer science with lots of computer-based systems developed via online (namely digital 

technology; Dwivedi, 2020; Ta’a et al., 2021) which complement to the pandemic condition for education technology 

(Yousfi and Zeki, 2016; Schindler et al., 2017). Therefore, the need of an accurate and efficient system that can verified 

Quran recitation is much required. Moreover, it is sometimes difficult for the reciters to set a suitable time to recite the 

Quran with the experts especially for the youth generation who are busy with their education and jobs. 

The reciting and writing of the Quran have been carried out since the time of the Prophet Muhammad S.A.W. and it 

continues to this day (Kadir et al., 2020). Recently, in the past 5 years, research on automatic speech recognition (ASR) 

has been at a high level of performance and standard (Ibrahim & Varol, 2020). The part of pattern recognition technology 

is the main research area that believes it can contribute towards the effectiveness of this study that focuses on speech 

recognition. Speech recognition is an important area in the processing of digital signals (Arora & Singh, 2012). The 

artificial intelligence of the machine or system is involved in the scope of the research area with this speech recognition, 

thus is able to hear and understand the spoken words of the recitation (Levis & Suvorov, 2012). Hence, in this study, a 

Quranic verse recitation recognition (QVR) system was developed as a practical method of recognizing Quranic words 

and put it into an actual software application that will be able to recognize some verse of part of the Quran and convert it 

to Roman text. The system was built using PocketSphinx (Daines et al., 2006) to evaluate the accuracy of sentences and 

words error of the recitation. 

 

2. QVR System Process  

The Quranic verse recitation recognition system is able to convert a Quranic speech to Roman text. The developed 

system begins by retrieving audio speech as input data needed to convert it into text. This audio speech is then stored in 

a database. The databases required for the said system are text provision, speech corpus creation, transcription files, 

pronunciation dictionaries, language models, control files, and filler dictionaries. In order for the system to be function, 

the next step is by setting up the system environment such as software installation, training organization, project folders, 

audio files and other related items (Tabbal, El-Falou & Monla, 2006). Then, a training process is performed to train the 

system with the audio and data preparation. Later, decoding was performed to the trained data before obtaining system 

accuracy includes word errors and sentence errors. With this accuracy, API applications can be implemented to convert 

speech into text. 

There are several different toolkits and approaches to implement speech recognition. One of the efficient toolkits is 

CMUSphinx. Quranic verse recitation recognition system was designed and developed using PocketSphinx – a part of 

the CMUSphinx toolkit for speech recognition, a well-known system recognizer (Hafeez, Mohiuddin & Ahmed, 2014). 

Fig. 1 shows the block diagram of a speech recognition system that has four main modules; they are feature extraction, 

acoustic model, language model, and decoder (Płonkowski & Urbanovich, 2018). 
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Fig. 1 - Speech recognition block diagram 
 

Upon using the PocketSphinx speech recognition engine, the CMUSphinx toolkit runs on the Ubuntu platform under 

Linux operating system and uses Python programming language to run the scripts of the speech recognition module in 

order to convert speech to text. The chosen surah from the Quran verse was surah al-Ikhlas as speech data that recites by 

Quran reciters has been tested and applied in the QVR system. The speech data were collected by recording 855 audios 

as training data recorded by professional reciters. Another 105 audios were collected as testing data, to test the accuracy 

of the system. These speech data from both trained and untrained reciters were tested in two conditions; closed room and 

noisy space. Further, this study limits to some laws of tajweed (Habash, 1986) which are Adgham al-Ezhar, Muqalqal, 

Ash-Shamsi, al-Qamari, and Izhar Safari. According to Alfaries et al. (2013) study, the Quran text is important as the 

major reference of Muslim researchers where it requires to achieve 100% best accuracy following tajweed rules. 

 

3. QVR System Development 

The flow chart with several stages that illustrates the graphical user interface (GUI) of the developed system using 

Microsoft Visual Basic 6 is shown in Fig. 2. 

 

 
 

Fig. 2 - QVR GUI System 
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The QVR system begins with a login page that allows the user to enter the system. It uses a simple and common 

security classification which are username and password. After the user is in, the system requires the user to fill in the 

user’s details such as name, age and etc. Then, the system displays the main page which consists of three (3) main choices 

either using a microphone, audio, or accuracy page for the user to select as shown in Fig. 3(a). In order to convert the 

speech to text, the system requires audio speech either from a microphone (real-time) or audio file (recorded). As for the 

real-time audio via a microphone, the system will store them in the database as previously mentioned and can be played 

again. It then can be displaying the results of the audio speech from the microphone. Fig. 3(b) shows the recording page 

using a microphone. Lastly, the system manages to present the accuracy percentage from the total percent of data 

correction and data errors. 

 

  

(a) (b) 

Fig. 3 - GUI of the developed system (a) System main page; (b) Recording page using microphone 

 

Fig. 4(a) illustrates the accuracy page of the system and Fig. 4(b) displays some lines of the accuracy page coding. 

In this window interface page, the user needs to record all the verses of surah al-Ikhlas, and then play it to make sure it 

has a clear speech audio. Then the system will process by pressing the “Run the Process” button to run the PocketSphinx 

that will give the accuracy of the recording and store it in the log file in sphinx train folder. Finally, once the “Result” 

button is pressed, the system will fetch the accuracy of the recording and display it on the terminal page. 

 

 

 

(a) (b) 

Fig. 4 - (a) GUI accuracy page; (b) Coding lines for accuracy page 

 

4. Results 

The QVR system converts the Quranic verse from speech audio to text and will check the accuracy of the converted 

audio via text. Table 1 shows two experiments were done for 855 audios as training data and 105 audios as testing data 

with the results from PocketSphinx. The results indicate that both give a total of 100 percent correction and 100 percent 

accuracy with zero errors of word error rate (WER). This experiment results were done using the PocketSphinx by 

comparing the Roman text of Quran converted from both training and testing data of speech audios. Fig. 5 demonstrates 

the comparison results for the Roman text accuracy between the said audios ensuing from the QVR system. 
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Table 1 - Trial details with results for PocketSphinx 

Experiment Data Type 

Results 

#   

Audios 

#  

Correct 

#   

Errors 

% 

Correct 

% 

Accuracy 

E1 Training data 855 855 0.00 100.00 100.00 

E2 Testing data 105 105 0.00 100.00 100.00 

 

 

Fig. 5 - Results of Roman text accuracy 

 

The results using a real-time microphone and recorded audio are shown in Table 2 and Table 3 respectively. The al-

Ikhlas surah with 22 words shows insignificant results at both conditions using a microphone despite trained and untrained 

speakers. On the other hand, using recorded audio in a close room condition resulted in 100 percent accuracy for both 

trained and untrained audios with 0.00% WER. This demonstrates that the system runs in its best performance in a close 

room condition with no other sound interference while recording took place. 

Table 2 - Results using microphone 

Condition Data Type 

Results 

#   

Words 

# 

Correct 

#   

Errors 

% 

Correct 

%    

Errors 

% 

Accuracy 

Close Room 
Trained speaker 22 14 8 63.63 36.36 63.63 

Untrained speaker 22 12 10 54.54 56.56 54.54 

Noisy Space 
Trained speaker 22 12 10 54.54 56.56 54.54 

Untrained speaker 22 6 16 27.27 72.72 27.27 

Table 3 - Results using audio 

Condition Data Type 

Results 

#   

Words 

# 

Correct 

#   

Errors 

% 

Correct 

%   

Errors 

% 

Accuracy 

Close Room 

Trained audio 1 22 22 0 100.00 0.00 100.00 

Trained audio 2 22 22 0 100.00 0.00 100.00 

Untrained audio 1 22 22 0 100.00 0.00 100.00 

Untrained audio 2 22 22 0 100.00 0.00 100.00 

Noisy Space 
Trained audio  22 18 4 81.81 18.18 81.81 

Untrained audio 22 18 4 81.81 18.18 81.81 

 

5. Conclusion 

The QVR system using PocketSphinx with ASR engine system shows that it has been successfully designed and 

developed in an Ubuntu platform. The GUI design using Microsoft Visual Basic 6 makes the system more readable, 

efficiently and user-friendly. The results successfully achieved the accuracy of a 100% for speech data using audio with 

0.00% word error rate (WER) in a close room condition in spite of trained and untrained audios by comparing the 
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converted Quran Roman text. These remarkable results show that the developed system is significant to be implemented 

to the public. One of the hadiths of the Prophet S.A.W in Sahih al-Bukhari, Hadith No. 5027, Book 66, Chapter 21: 

 

 (" ) خَيْرُكُمْ مَنْ تعََلَّمَ الْقرُْآنَ وَعَلَّمَهُ  عَنِ النَّبيِِّ صلى الله عليه وسلم قاَلَ 

The Prophet (صلى الله عليه وسلم) said, “The best among you (Muslims) are those who learn the Qur’an and teach it.” 

 

Hence, it is said to be that this developed system made it wisely practical to be performed in this pandemic era, where 

according to Ta’a, et al. (2021), the field of information technology has now greatly helped reciters read the Quran better 

and understand it efficiently. Further suggestions can be improved by developing an apps system in smart devices either 

in iOS or Android’s platform. Also, additional other Quran surahs will be beneficial and useful to the users. 
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