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Abstract. Qur'an is guidelines for Muslims. Appreciate and interpret the Qur’an requires
knowledge and understanding. Reading the Qur'an should be tartil, tartil read here
interpreted in accordance with the rules of recitation. The introduction of this recitation
until now most still use traditional ways in which the method generally using the
guidelines of the textbook or learn direct to those skilled in the field of Science recitation.
Students as one of the subjects studied the Qur'an need to understand the Qur'an. In the
middle of the development of technology and gadgets, allowing applications that can
help in studying recitation. This study will discuss the application of recitation detection
using OCR (Optical Character Recognition) and Threshold Otsu algorithm that can be
read visually recitation by utilizing the camera features on the gadget. Applications
Qur'an recitation detector that uses OCR and Otsu threshold algorithm with test data 200
Data obtained by percentage of 66.5%.
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1 Introduction

The Qur'an is the holy book of Muslims are obliged to believe and put into practice, to be
able to practice it must be able to read the Qur'an. read the Qur'an is not the same as reading a
book, there are rules that must be met to be able to read the Qur'an is with tartil. Tartil is
smarten reading the letters of the Koran to light and regular, familiar places waqaf, in
accordance with the rules of Tajweed and not in a hurry[1], However, not all Muslims to read
the Qur'an with tartil. Especially outlined in this study are students.

This is evidenced by the results of a survey conducted by the author on 30 students at one
of the colleges of Islam, there were 41.86% of the students who understand Tajweed and
44.65% of the students who apply Tajweed when reading the Qur'an. However, the
introduction of this recitation until now most still use traditional ways in which the method
generally using the guidelines of the textbook or learn langusng to those skilled in the Field of
Science recitation. Meanwhile, gadget or smartphone development has been rapid. As we
know, the gadget is a contemporary means to search for educational material or information.
So that now requires students to learn to understand the application for recitation. It is based
on a survey to obtain data for 91.
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The gadget itself has a camera function to take a picture or photograph. By leveraging the
capabilities of the gadget is capable of taking pictures. Thus, it takes OCR application that
uses Threshold and use the Otsu algorithm. OCR (Optical Character Recognition) or often
referred to Pattern Recognition character is one branch of pattern recognition. OCR
Represents One method of pattern recognition of numbers or letters that are widely used
Backpropagation Neural Network algorithm, the system works like a human brain to
recognize patterns after training or checks on some sample beforechand[2], With this, the OCR
method can be used to recognize patterns of characters that can be implemented into the
introduction of Science Tajweed and recitation detect capture process. This research resulted
in detection applications make use of the method of recitation ocr and Otsu threshold
algorithm.

There are several previous studies of trends in this study was also conducted one of which
is the research done Luszara Lucky Viona et al, in a study to determine the sentence tajwid
used algorithm method light stemming, Stemming is one of the techniques used in Natural
Language Processing / Natural Language Processing (NLP) to restore the shape of a sentence
into its root form and need not be in accordance with the syntax on the science of recitation.
By using this method we will get the base and affix sentence contained in the sentence, so that
it can determine the type of sentence[3],

Research conducted by Sanjaya Anggi Kusnanto, which make the detection of the drug
and food using OCR (Optical Character Recognition) or often called string matching
algorithm that is used to convert the image into a character shaped in the form of text
characters. Results character of these processes were combined to create a string. In the
process of the conversion algorithm, called Neural Network Backpropagation where the
algorithm can determine which approach the character output pattern of the character image is
entered[2],

Research conducted by Ikmal Farih M. et al, in these studies is the puppet image
segmentation with Otsu method. His research aims to make the younger generation more
mngenal puppet as part of the cultural heritage of their ancestors and to preserve the culture of
Indonesia, especially the puppets. In this case the required preservation of Wayang Kulit with
developing an interesting and educational media, one of the important processes in developing
media is segmentation[4],

2 Methodology

2.1 Problem analysis
Analysis of this issue is about how to implement an OCR (Optical Character Recognition)
into learning the science of recitation, which aims to detect the recitation of the Qur'an for

student learning.
The following is a general description of learning recitation is done at this point:
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Fig. 1 Program Analysis

A. Research data

To run the system takes data as a reference to conversion. Namely, paragraph or sentence
in the Qur'an which contains recitation. Paragraph or sentence in the Qur'an in the conversion
into text that contains information recitation. Then recitation used in this system is a four-law,
the law of the dead nun and tanwin, ta'rief lam, mim dead, and lam further inside. As for the
dead nun law and tanwin divided into five, namely; idzhar, idgham bigunnah, idgham
bilagunnah, iqlab, and ikhfa haqiqi. Then further on the lam ta'rif law is divided into two parts,
the solar lam and alif alif lam Qomariah. Furthermore, the law meme die which is divided into
three parts, idzhar syafawi, ikhfa syafawi, idgham mimi. Recently, the law lam jalalah, for lam
jalalah law is divided into two parts, namely lam jalalah tafkhim and lam jalalah tarqiq,

Here is an example sentence containing four recitation, namely;

1. Law nun die and tanwin

Below are 20 examples of the Dead Nun law and Tanwin consisting of idzhar, idgham
bighunnah, idgham bilagunnah, iqlab, and ikhfa haqiqi.

Table 1 Dead nun lam and tanwim

No. Idzhar Idgham Idgham Iqlab Ikhfa haqiqi
Bighunnah Bilagunnah
1. Al Jany (1 NI 23 (e GB e
2. agie s Gt ) ASEISY O (e o dic
3. R e (s <lial (4a e b e
4. A e s on om0 pSial i e
5. Gle e & e Gal g L oS e
6. de e el (e a0 et il (e
7. 43 P Balols (g (e g (e
8. peie el e 43al (e i S e
9. By s Sy e Leliy (e il
10. A e e (kg e 2 e BTENIU
11. dal (e J2iy (e Q) (e Ay O
12. Ol e SN Qe Ui (e N e
13. Oseiy |50 O 48 (e WEEN a e
14. Al ¢l & il o LSy (e Jaoe OBy
15. ~edla g ody e S Suaild) PO
16. Lagia BN Ao Ol Jod
17. Ll BESTN) LSy (g ol (e e
18. e pelm O Sl ¥ (50 sl ks
19. O e pera S Yol ol 213 e
20. ) Jl& (e ol o Wil S0




2. Lam Ta'rif law
Below are 20 examples Lam Ta'rief law comprising alif lam syamsiyah and alif lam
Qomariyah.

Table 2 Lam ta'rief law

No. Alif Lam Syamsiyah Alif Lam Qomariah
1. Gl o= Y G
2. O] S
3. Slaudl osiad
4. e )l iy
5 ol dall (4
6. 5585l i)
7. S RIS
8. Galall ol
9, B Al
10. ) &)
11. ol il
12. Caallall e
13. e S sall
14. obdll s
15. gl 3o
16. Lyl N
17. 8 shall A
18. Lednd) e
19. adlall azal)
20. el plall

3. Mim Law Dead
Below are 20 examples of the Dead Mim law consisting of idzhar syafawi, ikhfa
syafawi, and idgham mimi.

Table 3 Table mim dead law

No. Idzhar Syafawi Ikhfa Syafawi Mimi Idgham

1. I gal o1 sk ab el
2. e Aot O oS
3. T Y o Os¥ige ot
4, Lo oS £ ab L gl
5. Jaaill Lans age s pgl
6. il b aley e Sl
7. O g agl LG s e R
8. sl O pp e e oS
9. L ol By ol S8
10. A g al A e gl
11. O el Ol pa pSxe oS




12. 2 old ey a8 Osallae ap

13. a2 b b oS S pa
14. 2 ea B)x oS Las agl
15. 9l S Ly agale e pSs
16. il Lo U e g
17. O ea Lo a8 e S
18. Jaai Al slaly a8 (0 pglad
19. Cale Ol o 54 pgid
20. oed pd LS e o

B. Calculation Otsu Threshold
Here is a step calculation using Otsu algorithm method:

F

Fig. 2 The image that has been converted to grayscale

1. Grayscaling
If there is an image with a length of 6 pixels and a width of 6 pixels, then the
calculation process grayscaling is to perform the calculations in order to produce new RGB

values for each pixel input image.
8+7+2

3

Grayscaling = 5.6g(i, j) =

2. process Histogram

After grayscaling process, then the calculation of the RGB values and histogram for
each pixel, with the following steps:

If the histogram will be calculated as a combination of pixel length and width of the
image

2
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Fig. 3 Histogram graph clustering foreground and background

Here is a picture of the background histogram graph that has been separated from the
foreground.
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Fig. 4 Histogram graph background

Here is a picture of the foreground histogram graph that has been separated from the
background.
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Fig. 5 Histogram graph foreground

3. Otsu Tresholding Method process
The first process is the calculation seek variance background. Can be seen in the
following calculation:
T 0.4722
(0x8)+(1x 7)+(2x2) 0.6471

weight W, =

mean [, =

17
. 0-0.6471)% x 8)+((1-0.6471)% x 7)+ ((2-0.6471)% x 2
variance Jlf = « ) )+ ) )+ ( ) )

17
_ (0-0.4187x8) + (1 —0.1246 x 7) + (2 —0.18304 x 2)
B 17

=0.4637

The first process is the calculation of variance foreground looking. Can be seen in the
following calculation:

weight = 0.5278W; =

(Bx6)+(4x9)+(5x4)

6+9+4

mean =3.8947uy = 5
((3-3.8947)2 x 6)+((4—3.8947)% x 9)+ ((5-3.8947)% x 4)

variance sz = T
_ (4.8033 x 6) + (0.0997 x 9) + (4.8864 x 4)
B 19

=0.5152



4. Pixel Value Determination Process After Otsu

To find a threshold value of an object of comparison of background and foreground, by
finding the lowest threshold value in order to clarify the foreground and background
objects to be identified clearly then be calculated as follows:

varBetween = wb * WF * (mB - mF) * (mB - mF)
varBetween = 0.4722 * 0.5278 * (0.6471 - 3.8947) (0.6471 - 3.8947)
=0107

3 Result and Discussion

3.1 Image Processing Testing

After a successful input image in the input and translate button on tap, eating
preprocessing system will run a process that begins with a grayscale process continue with the
process Tresholding with Otsu method. The process of the first run is grayscaling process
input images, each pixel RGB values of the input image will be taken and in doing
calculations to make the ideal input into all-gray color. Illustration grayscaling calculation
process can be seen in the table below.

Table 4 Illustration of the calculation process grayscaling

Position imagery Gs =(021x071l x R+ G+
R G B 007
Pixel (1,1) 244 11 11 59.82
Pixel (1,1) 244 11 11 59.82
Pixel (1,1) 244 11 11 59.82
Pixel (1,1) 244 11 11 59.82
Pixel (1,1) 244 11 11 59.82
Pixel (200.196) 244 11 11 59.82
Pixel (200.197) 244 11 11 59.82
Pixel (200.198) 244 11 11 59.82
Pixel (200.199) 244 11 11 59.82
Pixel (200.200) 244 11 11 59.82

Each pixel of the input image taken its RGB value, then each of its RGB values at times
with a certain value and is added to produce a new RGB values. From the results of the new
RGB values later in the form of a new image-gray with RGB values and the new alpha.

The next process is the process of Otsu thresholding method, first find the value of the
histogram of the input image. After the count value and the RGB histogram of the image to
get the value threshold that is required.



3.2 Testing String Matching

After the process of recognition by OCR Tesseract engine is completed, string
recognition results will be interpreted and meaning obtained will be taken by the system then
in doing the process of matching strings with data stored in a database which will result from
the string matching that will generate information tajwid be displayed interface system , In this
test done three tests, testing the brightness of the color of the writing, testing using writing and
background to the brightness of different colors, testing on handwriting, and testing the
accuracy of string matching with black colored paper and white background.

1. Testing with the brightness of the text color.
Here is a table of testing with color brightness level posts:

Table 5 Testing with color brightness level posts

Color Detected Not
Brightness 40% down 4
Brightness 40% and v

above

Testing with the words that used color with a brightness of 40% down can be
detected. Conversely, with the words that used color with a brightness of 40% or more is
not detected. The conclusion of any color as long as its brightness 40% down, Otsu
threshold algorithm and OCR (Optical Character Recognition) can still be detected.

2. Tests using text and background colors with different brightness levels.
The table below shows the results of a written test and background to the brightness of
different colors:

Table 6 Tests using text and background colors with different brightness levels

Color brightness result
writing background Detected  Not
40% and 40% down 4
above
40% down 40% and above 4
40% and 40% and above v
above
40% down 40% down v

This testing when using paper with a brightness of 40% or more and 40% background
brightness down can still be detected, then to writing with a brightness of 40% down and
the background with the brightness of 40% or more can still be detected. Furthermore, if the
text with 40% and above color brightness and background with color brightness 40% above
the result is not detected, then the brightness of the color of the writing of 40% down and
40% brightness of the background color undetected down the same result. So it can be



concluded any background color and brightness as long as the different writings Otsu
threshold algorithm and OCR (Optical Character Recognition) can still be detected.

3. Tests on handwriting.

Tests on the handwriting is hard, of all the data tested was not detected none, while the
detected data from input to output does not match and his testimony was not appropriate.
Can concluded for Otsu threshold algorithm and OCR (Optical Character Recognition) is
still not perfect for detecting handwriting.

4.  Testing accuracy of string matching with black colored paper and white background.
Here is a graph of the results of matching strings:

Tajweed Test Result
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Fig. 6 String test result graph matching

The accuracy of the test results of the program, tested 200 data from three recitation
which is divided into 10 types, the highest accuracy is lam ta'rif law, namely alif lam
syamsiyah and Qomariyah. This is due to not having the same letter with other laws and
does not contain two or more legal in every sentence. While most low accuracy is iklab
and ikhfa syafawi law. This is because at every sentence is characterized by the same
letter, and contain two or more laws. The few examples that are not readable at all it was
because at the time of extraction is not perfect. Here are the results of reading accuracy
percentage of recitation:

valid amount of data
= x 100 %
total data

= 138 100w
~ 200 0

=66,5%

From the above calculation results obtained testing program accuracy of 66.5%.
Where are counted here is the number of valid data from the results of the testing string as
many as 133 data. Then, the test data string as many as 133 data is divided by the number



of overall data, the overall amount of data obtained from a total of data tajwid tested as
many as 200 entries, then divided by 100%, and a yield of 66.5%.

4 Conclusion

Successfully apply OCR and Otsu threshold algorithm on detection applications recitation
of the Qur'an by utilizing the Image Process and Tesseract OCR Engine for recitation reading
system which is then converted into an image. But not all sentences can be read by OCR, it is
influenced by the quality of the camera is not good, bad lighting, the density of words with
each other, clarity of text, images, and phrases containing two law or more and sentences in
the Qur 'an digital.

Based on the results of testing the accuracy of detecting application performance recitation
of the Qur'an uses OCR and Otsu threshold algorithm with test data 200 Data obtained by
percentage of 66.5%, this is because at every sentence is characterized by the same letter, and
contain two legal or more. The few examples that are not readable at all it was because at the
time of extraction is not perfect. it could be inferred that the OCR and Otsu threshold accurate
enough to detect the recitation of the Qur'an.
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