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1. Introduction
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1.1 Background

Importance of robust ASR Systems

The gap between systems and technologies available for global languages and 

languages with modest speaker counts

Limited availability of Romanian Speech data

What will be attempted



1.2 Research Questions

Q1.  How does the incorporation of multiple different languages as a basis for 
Romanian ASR affect the final system’s performance?

Q2.  If the performance of the ASR systems can be improved, is there a limit to how 
much Spanish and Italian data we can introduce before the performance starts to 
degrade?

Q3.  If such a limit exists, is there an ideal ratio that maximizes the system’s 
performance?

Q4.  How do differing degrees of Italian and Spanish interference in the Romanian 
ASR systems perform in relation to each other?



1.3 Original Contributions

12 datasets with Romanian data augmented with "mock" Romanian based on 
Italian and Spanish

12 fine-tuned models for Romanian ASR, based on each dataset

One of the models deployed on InferenceEndpoints

Basis for a larger Romanian ASR corpus

Android application for interacting with the deployed model

General framework for developing low resource ASR models



2. Theoretical Background
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2.1 Theoretical Basis

Image created through DrawIO

https://www.drawio.com/


2.1 Theoretical Basis

Image from Hüsein Kaya on Medium

https://kayahuseyinn.medium.com/what-is-the-transfer-learning-d315c1d8df7f


2.1 Theoretical Basis

English "chart" -> /tʃart/ -> Romanian "ceart"

Image from International Phonetic Association

https://www.internationalphoneticassociation.org/content/ipa-chart


2.2 Literature Review

Image from 
Wikimedia

Image from 
Official Website

Image from 
Github

2.2.1 Multilingual Representation Learning

• Conneau et al. (2021) - Unsupervised Cross-lingual 
Representation Learning for Speech Recognition

2.2.2 XLSR between related languages
• Zgank (2019) - Cross-Lingual Speech Recognition 

Between Languages from the Same Language 
Family

• Gasan and Păiș (2023) - Investigation of Romanian 
Speech Recognition Improvement by 
Incorporating Italian Speech Data

https://upload.wikimedia.org/wikipedia/commons/b/b1/Meta_AI_logo.png
https://acad.ro/academia_romana/
https://github.com/racai-ai
https://arxiv.org/abs/2006.13979
https://arxiv.org/abs/2006.13979
https://acad.ro/sectii2002/proceedings/doc2019-2/10-Zgank.pdf
https://acad.ro/sectii2002/proceedings/doc2019-2/10-Zgank.pdf
https://conferences.info.uaic.ro/consilr/wp-content/uploads/2024/06/10.47743ConsILR2023.17.pdf
https://conferences.info.uaic.ro/consilr/wp-content/uploads/2024/06/10.47743ConsILR2023.17.pdf


2.2 Literature Review

2.2.3 ASR for Romanian 

• Avram, Păiș, and Tufiș (2020) - Towards a Romanian end-to-
end automatic speech recognition based on Deepspeech2

Image from The Mozilla Blog

Image from 
Github

2.2.4 ASR Data Sources 
• Ardila, Branson, Davis, Henretty, Kohler, Meyer, Morais, 

Saunders, Tyers, Weber (2020) - Common Voice: A Massively 
Multilingual Speech Corpus

https://acad.ro/sectii2002/proceedings/doc2020-4/11-Avram_Tufis.pdf
https://acad.ro/sectii2002/proceedings/doc2020-4/11-Avram_Tufis.pdf
https://blog.mozilla.org/en/mozilla/mozilla-brand-next-era-of-tech/
https://github.com/racai-ai
https://aclanthology.org/2020.lrec-1.520/
https://aclanthology.org/2020.lrec-1.520/
https://aclanthology.org/2020.lrec-1.520/


3. Automatic Speech 
Recognition with Cross 

Linguistic Data
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Image created through DrawIO

https://www.drawio.com/


3.1 Creating a Dataset

Image created through DrawIO

https://www.drawio.com/


3.1 Creating a Dataset

Romanian Phonetic Data on HuggingFace Hub

https://huggingface.co/datasets/victors3136/romanian-phonetic-data


3.1 Creating a Dataset

Converted Italian Data on Huggingface Hub

https://huggingface.co/datasets/victors3136/dataset-5k-50it-50sp/viewer/default/train?p=40&views%5B%5D=train


3.1 Creating a Dataset

Converted Spanish Data on Huggingface Hub

https://huggingface.co/datasets/victors3136/dataset-5k-50it-50sp/viewer/default/train?p=60&views%5B%5D=train


3.1 Creating a Dataset

Table created through Latex

https://www.overleaf.com


3.1 Creating a Dataset

Image created through Matplotlib

https://matplotlib.org/


3.2 Training a Model

The Whisper family of models

whisper-small – 244M parameters
Image from 

OpenAI

Plots generated by Weights and Biases

https://openai.com/brand/
https://wandb.ai/


3.3 Comparing Performances

3.3.1 Measuring Results

Formulas created using Latex

https://www.overleaf.com


3.3 Comparing Performances

3.3.2 Interpreting Results

Table created using Latex

https://www.overleaf.com


3.3 Comparing Performances

3.3.2 Interpreting Results

Plots created using Matplotlib

https://matplotlib.org/


3.3 Comparing Performances

3.3.2 Interpreting Results

Plots created using Matplotlib

https://matplotlib.org/


3.3 Comparing Performances

3.3.2 Interpreting Results

Plots created using Matplotlib

https://matplotlib.org/


3.3 Comparing Performances

3.3.2 Interpreting Results

Plots created using Matplotlib

https://matplotlib.org/


4. Application
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4.1 Overview

Diagram created through DrawIO

https://www.drawio.com/


4.2 Client
Image from Wikimedia

Image from Wikimedia Image from Brand PNG Logo

https://upload.wikimedia.org/wikipedia/commons/thumb/3/3e/Android_logo_2023.svg/2560px-Android_logo_2023.svg.png
https://en.wikipedia.org/wiki/File:Kotlin-logo.png
https://brandpnglogo.com/jetpackcompose-original


4.2 Client

Image created through DrawIO Screenshot of Welcome Screen

https://www.drawio.com/


4.3 Server

Image from Official Website

Image from AWS Icons Image from Official Website

https://fastapi.tiangolo.com/
https://aws-icons.com/icons/ec2
https://www.docker.com/company/newsroom/media-resources/


4.3 Server

Landing page of Epigraph Online

http://ec2-13-60-99-27.eu-north-1.compute.amazonaws.com:8000/


4.3 Server

Metadata of an audio file stored on S3



4.4 Demo

4.4.1 Installation. Setup.



4.4 Demo

4.4.2 Transcribing Audio



5. Conclusions

p

t

ʎ

k

s

r

n

ɔ ɛθ
y

ʒ

ʃ

dʒ

tʃ

g

i

o

u
a

x

h

v

f

d

m

l

z

b



5.1 Answers to Research Questions

Q1.  How does the incorporation of multiple different languages as a basis for 
Romanian ASR affect the final system’s performance?

Q2.  If the performance of the ASR systems can be improved, is there a limit to how 
much Spanish and Italian data we can introduce before the performance starts to 
degrade?

Q3.  If such a limit exists, is there an ideal ratio that maximizes the 
system’sperformance?

Q4.  How do differing degrees of Italian and Spanish interference in the Romanian 
ASR systems perform in relation to each other?



5.2 Further Development

Larger models, longer training times

Targeted design of experiment

Data gathering through the deployed application



Thank you!
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