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Abstract

Language is human’s tool for transmitting the ideas and the feelings,
and it represents the human identity, language formulated the first identity of
groups in humanity history and represents the cultural potential and heritage
of ancestors. People use the sound for building a communication link among
humans and then rapprochement among nations and speech is the language of

hearing.

An intelligent computer system was built to detect the speaker's
language called (Detection Speaker Language using Deep Learning
(DSLDL)), which consists of three separate models, first model for dealing
with two languages (Arabic and English), second model for dealing with three
languages (Arabic, English and Kurdish), and third model for dealing with
four languages (Arabic, English, French and Kurdish) called 2L-DSLDL, 3L-
DSLDL, and 4L-DSLDL respectively.

The proposed (DSLDL) system consists of several stages, first the
database of audio files was adapted, and the researcher created a database of
audio files called (M2L-Dataset) and it was customized and varied, as for the
Arabic language, the researcher recorded audio samples for a group of mature
individuals (male and female), and then adapted the database for the Kurdish
language where the researcher has compiled the audio files from the videos of
the educational lessons, and then he compiled audio files for the English and
French languages, and after completing this stage, the preprocessing was
carried out for all the audio files and then the important features were
extracted using the Mel Frequency Cepstral Coefficients (MFCC). this
algorithm is efficient when dealing with audio files, and the extracted features
are stored in two forms, first: a dictionary file form, second: spectrogram

form.



The last stage is detecting the speaker’s language using more than one
intelligent method, where the Convolutional Neural Network (CNN) was used
with spectrograms, and the best result was obtained where the accuracy was
(98.40%), and the Convolutional Neural Network (CNN) was used with the
dictionary file and the accuracy was (100%), Bidirectional Long Short-Term
Memory was also used with the dictionary file, and the accuracy was (100%)

when dealing with both languages (Arabic and English).

As for the 3L-DSLDL system for three languages (Arabic, English and
Kurdish), an accuracy of (94.66%) was obtained for the CNN model with
spectral diagrams, while the CNN model with the dictionary file obtained an
accuracy of (98%), the bi-directional long-term short-term memory (BiLSTM)

network model obtained an accuracy of (99.19%).

For the 4L-DSLDL system for four languages (Arabic, English, French,
and Kurdish), an accuracy of (92.79%) was obtained for the CNN model with
spectral diagrams, while the CNN model with the dictionary file obtained an
accuracy of up to (97.29%), the BiLSTM network model obtained an accuracy
of (97.79%). The results of the proposed (DSLDL) system were very good in

terms of accuracy and rapid implementation.



