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Question of Interest

Are regional varieties of Moroccan Arabic
served equally well by ASR systems?

We compare word error rates (WER) of 17 ASR systems
on local radio audio from Casablanca, Tangier and Oujda.
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Automatic Speech Recognition (ASR) Systems

Label Name Type Size Reference

Dedicated ASR (single-purpose end-to-end ASR)

MoulSot MoulSot v0.3 Fine-tune  — (Atlasia, 2026)

Omni7B Omni ASR 7B Base model 7B (team et al., 2025)

Qwen3ASR  Qwen3-ASR Base model 1.7B (Shi et al., 2026)

W2Vv2-M W2V2 Moroccan Fine-tune 300 M hf : /othrif/wav2vec2-large-xlsr-moroccan
W2v2-D W2V2 Darija Fine-tune  300M (Boumehdi and Yousfi, 2024)

Wlarge Whisper Large Base model 1.55B (Radford et al., 2022)

WlLarge-DL  Whisper Darija LoRA Fine-tune  1.55B hf:/Hafsa0/whisper-large-v3-darija-lora
WLarge-M  Whisper Morocco FT  Fine-tune  1.55B (Abdullah et al., 2025)

WMedium  Whisper Medium Base model 769 M (Radford et al., 2022)

WMedium-D Whisper Medium Darija Fine-tune 769 M hf: /ychafiqui/whisper-medium-darija
WSmall Whisper Small Base model 244 M (Radford et al., 2022)

WSmall-D Whisper Small Darija Fine-tune 244 M hf : /KandirResearch /Whisper-Small-Darija
WTurbo Whisper Turbo Base model 809 M hf : /openai/whisper-large-v3-turbo

WTiny Whisper Tiny Base model 39 M (Radford et al., 2022)

Multimodal LLM / Multitask speech (transcription as one of many tasks)

Gemini Gemini 2.5 Proprietary — (Google, 2025)

Gemma4 Gemma4 E4B Instruct  Base model 4B (effective)  hf:/google/gemma-4-E4B-it

Qwen30mni  Qwen3-Omni Base model 30B (3B active) hf:/Qwen/Qwen3-Omni-30B-A3B-Instruct
Seamless Seamless-M4T Base model 2.3B (Communication et al., 2023)

ASR systems evaluated in this study, grouped by purpose. Type: whether the system is a general-purpose base model or a Darija-specific fine-tune.
Size: approximate parameter count (- = undisclosed or proprietary). Reference: citation or path of the model on huggingface. co.
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Conclusion

Why Regional Variation Matters

Regional variation Skewed corpora Performance gaps
0 (2] (3]

Moroccan Arabic varies Corpora may be regionally ASR systems perform worse
substantially by region in its concentrated, as they are in for speaker groups
phonology, lexicon, and other countries, including under-represented in their
contact with other languages. Egypt. training data.

(Boumans, 2005; Aguadé, 2008;
Heath, 2013; Falchetta and
Guerrero, 2023) (Eida and Habash, 2025) (Koenecke et al., 2020)

The problem: Moroccan speech corpora are labeled only at the national level, so such
under-representation can neither be measured in training data nor detected in evaluation.
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From Radio to Machine to Human

Searched for
Moroccan
Arabic audio
datasets tagged

at the city level:
found ARCADE.

Preamble Introduction

6 hour-long
radio sessions
from local
stations in
Casablanca,
Tangier and
Oujda, morning
to evening.

Transcriptions
€00

Audio manually Gemini 2.5 Pro
trimmed to produces a
27-30s clips, machine
favoring transcription of
single-speaker each clip.
segments.

Conclusion

Annotators
correct the
machine
transcripts and
add metadata
tags.

Metadata tags: Speaker accent -

Register - Loan-word language use -
present -

Speaker count

Genders
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Where does it comes from?

36

34

32

30

26
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[ Morocco
B Data collected
O Annotator location
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-18 -16 -14 -12 -10 -8 -6 -4 -2 0
Longitude

Data sources and human annotator locations.
Kanel et al., Darija ASR 8/24



Preamble Introduction

Regional Comparison

Per-region word counts of human-curated transcriptions. Radio region: location of the broadcast; Gold strict: 3/3 agree; Gold majority: 2/3 agree.

Kanel et al.,

Transcriptions
ooe

Radio Gold Gold

Region . . ..
g region strict majority

Casablanca 2,402 1,912 4,318
Tangier 2,498 605 719
Oujda 2,483 0 1,208

Total 7,383 2,617 6,245

Darija ASR
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What the Annotators tagged: Speaker Accent

Majority accent label, by collection region

— T
oo I I | 5
v N I |

m Casablanca = Qujda = Tangier = Other = No majority
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Machine-Transcription System

Kanel et al.,

Normalized (LB) Per-Region WER sclite Decomposition

Model WER CER Oracle Casa. Tang. Oujda Gap Sub Del Ins

Multimodal LLM / Multitask Speech (transcription as one of many tasks)
Gemini 9.7 5.7 0.2 29 44 231 202 27 0.1 7.0

ASR system scores.

Darija ASR
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Worst Observed Performance

Normalized (LB) Per-Region WER sclite Decomposition

Model WER CER Oracle Casa. Tang. Oujda Gap Sub Del Ins

Dedicated ASR (single-purpose end-to-end ASR)
WTiny 91.4 56.3 903 91.6 905 921 1.6 582 316 2.0

Multimodal LLM / Multitask Speech (transcription as one of many tasks)
Gemini 9.7 5.7 0.2 29 4.4 231 202 27 01 7.0

ASR system scores.
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Best Observed Performance

Normalized (LB) Per-Region WER sclite Decomposition

Model WER CER Oracle Casa. Tang. Oujda Gap Sub Del

Ins

Dedicated ASR (single-purpose end-to-end ASR)

WTiny 914 563 903 916 905 921 1.6 58.2 31.6 2.0

MoulSot 355 16.0 314 334 352 374 40 272 10.3 2.4
Multimodal LLM / Multitask Speech (transcription as one of many tasks)

Gemini 9.7 57 0.2 29 44 231 202 27 01 7.0

ASR system scores.
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All Observed Performances

Normalized (LB) Per-Region WER sclite Decomposition
Model WER CER Oracle Casa. Tang. Oujda Gap Sub Del Ins
Dedicated ASR (single-purpose end-to-end ASR)
WlLarge-DL 455 249 41.0 432 412 516 105 329 128 35
WlLarge 51.8 26.9 476 521 471 559 8.8 36.8 16.0 31
WlLarge-M 56.9 21.8 53.2 573 572 556 1.7 429 8.1 9.3
WlLargeCER-M  57.4 21.9 53.7 58.0 571 566 14 436 8.1 8.9
WMedium-D 53.4 26.9 499 455 526 616 16.1 30.2 89 18.3
WMedium 625 334 59.0 60.7 604 659 55 425 19.6 2.8
WSmall 729 363 700 71.0 723 749 3.9 526 18.7 3.4
WSmall-D 81.3 59.2 779 814 873 748 125 40.0 29.0 13.7
WTurbo 55.4 29.3 51.3 53.1 507 620 11.3 36.5 19.3 2.9
WTiny 91.4 56.3 90.3 916 905 921 1.6 58.2 31.6 2.0
W2v2-MD 55.6 21.4 51.7 584 565 515 6.9 452 10.1 3.2
W2V2-M 69.1 25.9 673 689 695 686 09 528 8.1 10.4
MoulSot 35,5 16.0 314 334 352 374 40 272 103 2.4
Qwen3ASR 54.2 231 496 516 514 590 7.6 431 89 4.9
Multimodal LLM / Multitask Speech (transcription as one of many tasks)
Gemini 9.7 57 02 29 44 231202 27 01 7.0
Gemma4 421 20.1 38.1 388 386 484 9.8 322 11.2 2.2
Omni-7 50.1 30.1 458 471 473 553 8.2 28.2 236 1.2
Seamless 84.8 58.7 815 736 914 89.2 17.8 429 36.0 8.9

All of the investigated ASR system scores.
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Most systems do worst on Oujda
11 of 17 systems have their highest WER on Oujda, far more than the ~6 expected by
chance (x? goodness-of-fit, df =2, p = .023).

11

Casablanca Oujda Tangier

Systems with their highest WER in each region
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Is Oujda just harder Audio?

Results
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Conclusion

Measure Casablanca OQOujda Tangier Oujda worse?
WADA-SNR (dB) 15.0 21.2 10.8 no, cleaner
Noise Energy-percentile SNR (dB) 1 23.6 30.2 20.6 no, cleaner
DNSMOS background (1-5) 1 2.86 2.67 2.80 no
Speaking rate Characters / s of speech 9.8 9.9 11.1 no
P & Words / s of speech 2.08 2.30 2.28 ~ Tangier
Bandwidth 99% spectral roll-off (kHz) 1 5.02 5.15 5.45 no
Kanel et al., Darija ASR
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Outlook & Future Work

International Conference LAnguage 30th Annual Conference of the
TEchnologies for Low-resource Languages Foundation for Endangered Languages

*LaTelL 2026 -
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ALAMA QR code

Ehm

| github.com/Ackanel/alama_audio_dataset I
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Machine-Transcription Prompt

prompt = nn u\

You are an audio transcriber. Your job is to transcribe the input audios
to text exactly as it was said by the user.

Rules:

* Audio is Moroccan Darija Arabic.

* Do not transliterate: if words from another language are uttered
(e.g. French, English), transcribe them in their original script.

* If the audio is not clear, respond with "<filename.wav>:" (empty).
nun

Prompt used for the Gemini machine pre-transcriptions, taken from the MoulSot pipeline (Atlasia, 2026).
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What the Annotators tagged, by Perceived Accent

Register (% of clips) Speaker count (% of clips)
Casablanca (67) [i3 300 T
Oujda (20) 15
Tangier (11) 45 |45 [o]
Moroccan Arabic B Mixed/Educated 1 m2 m3+

M Standard Arabic

Genders present (% of clips) Loan words (% of clips)

Casablanca (67) N N MRS 7 =
Oujda (20) 6
Tangier (11) I INECHN IENEIN 7

M Male m Female m Both None m French m English m No majority
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What the Annotators tagged by broadcast location

Speaker accent Register Speaker count
Casablanca [ INEEENEFINNNNN 5 4 16
Oujda 5 6 7 IR
Tangier | IECHN i NG| 79 I TR | T2 T |
m Casablanca m Oujda Moroccan Arabic 1 m2 m3+
M Tangier Other M Mixed/Educated
No majority M Standard Arabic
Genders present Loan words
Casablanca |INEENNEFINNNNN W70 2
Oujda EENN ) I 35
Tangier [ECANNNC NN »  EE
M Male m Female m Both None  m French

M English No majority
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