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Abstract. Reading of Al Quran is an obligation for all Mushims Lack of knowledge about the
knowledge of recitation m reading the Al Quran is certanly a problem The purpose of this
study makes it easier for everyone to learn the law of recitation, especially Madd Lazim Harfi
Musyba in the Al Quran verses. The method used 1s one of the deep peural network methods,
namely Convolutional Neural Network (CNN), as real-time detection of the law of Madd
Lazim Harfi Musyba, implementation of the method using the help of Tensorflow GPU
{Graphic Processor Unit) library. The results of trials with the Deep Convolutional Neural
Network model show the detection performance of 9 verses with an average accuracy of
93.25%. The conclusion is that the training data on the CNN model is very reliable m detecting
the Mad lazim harfi musyba law. Therefore this system can be used to assist in applyving the
Mad Lazim Hafi Musyba legal recitation while reading the Al Quran

Deve g computing technology s Artificial Intelligence[1][2]. Convolutional Neural Network
model is a vanation of the Multlayer Perceptron (MLP) model [3] which has good classification
‘capabilities on image data and has a high degrec of accuracy for detectng images [4] from the
citation of mad lazim harfi musyba from Al-Quran verses.

3¢ results of this system research have an average detection rate of 84 85%_ This research can be
anued with input in the form of image reading patterns of reading-law on the Qur'an. This
: “ém;*niuyfotpeq)kwhomtwmmclawmdingmdhamhuﬁmyhm&e

e of this study is 1o detect the percentage of legal reading of Mad lazim harfi musyba oa
vith the Convolutional Neural Network and to detect the reading of the recitation of the
an with the Convolutional Neural Network
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Figure 1. Simple Mululayer Perceptron (MLP) architecture

Data propagated on the network are two-dimensional data, so the linear operation and weight
parameters on ONN are different. In CNN, hinear operations use convolution operations, whereas
weights are no longer just one dimension, but in the form of four dimensions whach are a collection of
convolution kemels like Figure 2, the weight dimensions on CNN are input neurons x output neurons
x height x wadth. Because of the nature of the convolution process. CNN can only be used on data that
has a two-dimensional structure such as image and sound.
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Figure 1. Convolution Process in Convolutional Neural Network

Convolution Layer performs convolution operations at the output of the previous layer This layer is
he main process that underlies a ONN. Convolution s a mathematical term that means to apply a
; to the output of another function repeatedly The purpose of convolution in image data s to
feanwes from the input image. Convolution will produce a hnear transformation of the mput
ording to spatial mformation in the data[9]

mprove the position invariance of features. Convolution layer into several small
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e classification. There ONN activation function is used. namely the
‘rmw&uo{mm-’u:bmﬁd
function, as shown m Figure 3.
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Figare 3. Distnbution of Sigmoid Functions

2. harfi musyba
,ﬁ*ﬂhmmnmwdwwbchnthchaﬂedg:wmwww
! s the Alquran verses{10]. Mad lazim harfi musyba occurs only at the begmnning of the surah

qummmmmmmhwmdmhwmmm
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s of surah contained in the recitation of Mad lazim harfi musyba on Al-Quran such as the

' Al-Quran Albagarah !, name of AlQuran Yassin 1. name of Al-Quran Qof 1. Maryam |,

of Al-Quran Al-qalam |

the Mad lazim harfi musyba is 6 harakat (3 alifs). As an example in Al-Bagarah verses

M‘dmmuﬂ-‘ Al-Qasas verses | pisk
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Figure 5. labelling for traiming data

3.3 Training Set

The training set is the data needed to do the training data process, then first to collect traiming dataf11].
in the study find 27 surahs that there are 59 mad law lazim harfi musyba. in table 1 1s the name of Al-
Quran, there is a mad lazim harfi musyba punctuation mark -

Table 1. Punctuation Mark of Mad Lazim Harfi Musyba

No Name of Surah Verses Mad lazim harfi musyba Images

N
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21 Asy-Syura 1 and 2 -
22 Az-Zukhruf i t
23 Ad-Dukhan i o
24 Al-Jasiyah 1 -
25 Al-Ahqat i o>
26  Qof 1 &
27  AlQalam ] J

3.4 Traiming Data

This svstem uses the Tensorflow library as a deep learning library for conduct traimng data with the
convolutional neural method network, this system conducts training data with as many epochs 56140,
with the value of loss or error stable at 0.01 as shown Figure 6

Figure 6. labelling for traiming data

Results of training data conducted on this system, by including the results of total loss that 1s
visualised in the graphic, as shown n Figure 7
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Figure 7. The result from the total-loss of raimng data

3.5 Data Tesfing

Data processing 1s the stage where data 1s collected, labelled. and ramed. to produce data that is ready
10 be tested data[12] then result from detection system images of mad lazim harfi musyba >




will later be used to make machine leaming models, and Training set to collect
;v-_ﬂ?‘mmn‘thhichemrqxesmtthepatmincachofmemmmonmdhzim
letters. shown in Figure 8.
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Figure 8. Training Set to collect letters of mad lazim harfi musyba 1mages

- 4.2 Data Testing on the System
In the process of detect mad lazim harfi musyba then there is a colour mark on the reading that
~contains mad lazim harfi musyba. Shown in Figure 9.
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9. Detecting images on Al-Quran containing mad lazim harfi musyba

sing a sample of 9 verses from 8 surah in the Al
; tiern so that it can be collected and 1 ,l,i'
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