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Motivation

• Variety of Arabic Languages

26 Dialects from 22 Arabic-speaking countries



3

Motivation

• Available Arabic dialect speech corpus

Lack of fine-grained labeled data
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● Egyptian
● Sudan

● Lebanon
● Syria
● Palestine
● Jordan

● Iraq
● Kuwait
● UAE
● Qatar
● Oman
● Saudi
● Yemen

● Morocco
● Algeria
● Libya
● Mauritania

ADI17

Motivation

-> Not enough to cover Arab world 

Egyptian 
dialect

EGY
Levantine 

dialect

LAV
Gulf dialect

GLF
North African 

dialect

NORMSA
Modern 

Standard 
Arabic

MGB-3

• Previous datasets has 5 regional dialect class
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Collecting YouTube Speech

• This year, we focused on speech “in the wild” : YouTube audio
–Highly diverse,  spanning the whole range of genre
–Easy to collect dialectal speech
–Easy to download by anyone without sharing original file
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How did we collect dataset?

Collect YouTube
from channel

by country

Voice activity 
detectionExtract audio

Music 
detection

Speaker 
clustering

Dev / Test
Dev

Test

Arabic dialects
from 17 countries

Human
annotator

Train
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Step 1: Channel collection

• Compiled an average of 30 YouTube channels per country
• The list was reviewed by a native speaker from each country
• Tried to diversify the channels across multiple genres per 

country
• We can get the low-quality, noisy label to help annotator, 

-> because labeling dialect is difficult.

Egypt
YouTube ID “a”
YouTube ID “b”
YouTube ID “c”
…

Qatar
YouTube ID “d”
YouTube ID “e”
…
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Step 2: Extract Audio

• Download: extract audio in 16kHz
• Voice Activity Detection*: to remove non-speech
• Music detection**: to remove music segment

Egypt
YouTube ID “a”
YouTube ID “b”
YouTube ID “c”
…

Segment 1
Segment 2
Segment 3
…

* Google WebRTC Voice Activity Detector
**David Doukhan, Jean Carrive, Félicien Vallet, Anthony Larcher, and Sylvain Meignier. "An open-source 
speaker gender detection framework for monitoring gender equality." IEEE ICASSP, pp. 5214-5218. 2018.
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Step 3: Divide into Train / Eval set

• We  randomly  picked  YouTube  IDs  to  have  an  average 15 hours for each 
dialect

Egypt
YouTube ID “a”
YouTube ID “b”
YouTube ID “c”
…

Train set

Eval set
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Step 4: Dataset Pre-validation

• MGB-3 system to validation*

– identified 20 dialect into 5 regional class

• Misclassification on few dialects
– MGB-3 dataset cannot cover entire dialects in each regional class
– Channel mismatch

*Suwon Shon, Ahmed Ali, and James Glass. "Convolutional Neural Network and 
Language Embeddings for End-to-End Dialect Recognition." In Proc. Odyssey: The 
Speaker and Language Recognition Workshop, pp. 98-104. 2018.
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Step 5: Annotation by Human

• For cost efficiency
• Assumption: same speaker speaks same dialect
• Similar to speaker diarization

Step 5: Speaker Clustering

YouTube ID “a”

Segment 1Segment 7
Segment 4Segment 2

Segment 3Segment 5
Segment 6

Speaker Cluster 1 Speaker Cluster 2
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Step 6: Annotation by Human

• Gave two binary task
– Speech? or not
– IF speech, target dialect? or not

• First/last segments of each clusters are labeled
• Avoid 17 dialect classification task

YouTube ID “a”

Segment 1

Segment 7
Segment 4Segment 2

Segment 3Segment 5
Segment 6

Cluster 1 Cluster 2 Accept entire segments 
in the cluster 

if same dialectDiscard entire segments 
in the cluster 

if not the same dialect
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Label noise Dialect (%) Other (%)
Palestine 91 9
Lebanon 85 15

Qatar 85 15
Egyptian 85 15

Iraq 83 17
Saudi 82 18
Libya 79 21
Oman 78 22
Kuwait 77 23
Syria 77 23

Jordan 75 25
UAE 73 27

Moroccan 66 34
Mauritania 63 37

Yemen 63 37
Algeria 57 43
Sudan 54 46
Tunisia 44 56
Bahrain 32 68
Somalia - -

discard

17 dialects 
survived 

• 3 dialects was discarded 
based on the annotation result 

• Average 75% is properly labeled
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Step 7: Final dataset

• Total 17 Arabic dialects
– Discarded 3 dialects based on the annotation result

• Divide annotated data into Dev / Test set
• Balancing Test set

– Duration per dialects
– Number of utterances in Sub-categories per dialects
• Short (<5 s)
• Mid (5s~20s)
• Long (> 20s)
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Dataset for ADI task

• Arabic Dialect Identification for 17 countries (ADI17) Dataset
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ADI 17 Baseline

*Suwon Shon, Ahmed Ali, and James Glass. "Convolutional Neural Network and Language Embeddings for End-to-End 
Dialect Recognition." In Proc. Odyssey: The Speaker and Language Recognition Workshop, pp. 98-104. 2018.

• i-vector
• X-vector
• E2E(x-vector)
• E2E(softmax)*
• E2E(Tuplemax)
• E2E(AM-Softmax)
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ADI 17 Evaluation conditions
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ADI 17 evaluation result

Cavg : defined in NIST LRE 2017 with Ptarget=0.5
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➢Dividing set only considering YouTube id
• Same speaker could appear across the sets
• Same broadcast program could appear across the sets
• Duplicated content might exist

➢Channel domain of the train and test was matched
• Very high accuracy by over-fitted system

Limitations of the ADI-17
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Further analysis

EGY
● Egyptian
● Sudan

LAV GLF NORMSA
● Lebanon
● Syria
● Palestine
● Jordan

● Iraq
● Kuwait
● UAE
● Qatar
● Oman
● Saudi
● Yemen

● Morocco
● Algeria
● Libya
● Mauritania

MGB-3, high quality, 5 classes

ADI17, YouTube, 17 classes

➢More objective evaluation protocol
• Train using ADI17, test on MGB-3

§ Mismatched channel to prevent overfitted system
• Classes are mismatched

§ Use hierarchical relationship
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Further analysis

Accuracy = 58%
Predicted label

NOR EGY GLFLEV

➢MGB-3 Test(high-quality) on ADI17(YouTube) system

M
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ADI17 system ID result

Previous result*
Train with matched dataset (5 class, 63h, high-quality) : 65%
Train with mismatched data (5 class, 1,000h, YouTube) : 51%

* Suwon Shon,, Ahmed Ali, and James Glass. "Domain Attentive Fusion for End-to-end Dialect Identification 
with Unknown Target Domain." In IEEE ICASSP, pp. 5951-5955, 2019.



• Further investigation on the new evaluation
– Use MGB-3 Test set for more objective evaluation

• Annotate MGB-3 test set into country-level dialect
– To explore 

• What information is learned on the network
• Channel mismatch problem
• Effective use of noisy labeled train set

• Supplement on Dataset
* Annotate the MGB-3 to map country level information
* Cover the 22 Arab countries 
* Reach 1,000 hours per country

Ongoing and Future Work 



§ Download : https://goups.csail.mit.edu/sls/downloads/adi17

§ Github : https://github.com/swshon/arabic-dialect-identification

§ Arabic speech website: https://arabicspeech.org/

§ MGB-challenge infomation : https://mgb-challenge.org/

ADI17 dataset

Thank you
Email: swshon@csail.mit.edu, amali@hbku.edu.qa

https://goups.csail.mit.edu/sls/downloads/adi17
https://github.com/swshon/arabic-dialect-identification
https://arabicspeech.org/
https://arabicspeech.org/
http://csail.mit.edu
http://hbku.edu.qa

