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Status August 2022

88% 724.000 books

75% 5.180.000 newspapers

4% 2.000.000 magazines

50% 3.391.000 photos

58% 1.083.000 radio hours

Started 2008
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● Lets convert phonems to graphemes!

● We have been trying this for 70 years

● It does not work!



WHY?





Norwegian - Orthographic Depth

Tekst IPA - lyder

jeg /jæɪ/

er /æːɾ/

veldig /ˈʋɛldɪ/

sliten /ˈʂɭiːtən/
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Norwegian - Orthographic Depth

Tekst Oslo Nordmøre

jeg /jæɪ/ /ɛ/

er /æːɾ/ /ɛ/

veldig /ˈʋɛldɪ/ /ˈçøːɽə/

sliten /ˈʂɭiːtən/ /kɽɑːɾ/



Second Reason - No one really wants it!

“Men den debatt vi har hatt i samfunnet i de siste fem årene, faktisk, og mer enn det, ja, fem årene, 
for det var fra niogåtti, fire år, har jo blant annet dreiet seg om at noe av det folk, det har vært mulig å 
oppvise engasjement på, har vært hva man mener om EF, spesielt hvis man er mot, altså 
engasjement mot EF har vært noe av det engasjement som har vært mobilisert faktisk, og der har 
ikke kvinnene vært noe mindre engasjert enn menn i det.”

Gro Harlem Brundtland
Kapital 13/1993 - Niels Christian Geelmuyden



Our Starting Point

● Verbatim Transcription is not possible
● Verbatim Transcription is not really wanted
● Transcription is really a translation task
● There is not a single correct answer
● Transcription style depends on context



Alternatives - Wav2Vec2

● Encoder only-architecture
● Main idea is to create rich, contextual representations of audio
● Using convolutional networks to convert these audio segments to latent 

representations
● Pretrained a bit like BERT
● Pretrained on 960 hours of unlabeled data
● Can be finetuned on very little data (a few hours)
● Unlabeled data is cheaper than labeled data
● Typically post-processed to get capitalisation and punctuation

 



Source: Neurosys.com



Whisper

OpenAI, 2022



What is New?
● Proves everyone wrong about how these models can be trained
● Trained on “weak alignment”
● What is “weak alignment”
● Dropping the self-supervised pretraining
● Trained directly on 600k of subtitles
● Large multilingual models are better than large English models
● Follow the same training regime to finetune 



illustrasjon: OpenAI artikkel
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OpenAI Whisper Architecture + ChatGPT
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Training Data - NB-Whisper

● Up to 30 second audio samples
● More than 8 million training samples



Discuss
● What kind of error can be in such datasets?
● What could be the consequences of errors?
● How can it be cleaned?



Methods that does not work
● You can not solve all problems by adding more data

○ We have enough data
● You can not listen to 20k hours of audio
● Any form of manual editing just fails
● You can not solely train your model on the models output



Methods that works
● Transcription from multiple models
● Targeted editing

○ «Undertekster av …»/«Subtitles by ..»
○ «Next program in this series will be aired..»
○ »This program might contain scenes that are…»

● First and last word needs to be at least partially correct
● Detecting harmful insertions. N-grams. Typically 3-grams that does not exist in any prediction 

are deleted.
● Detecting harmful omissions. Also N-grams. Typically 3-grams in exists in all (or most) of the 

prediction, leads to the entire audio snippet is deleted. 
● NER analysis to detect added names
●



Types of Data Errors

Positive Effects



How are they trained?
● Basically two columns of data. Audio and text

○ Augmented for translation and timestamps
● Systematic data errors very problematic

○ Example from Whisper paper
○ Mr President
○ Proper names

● Data cleaning 80% of the job
●



Lessons Learned
● Whisper Large is tricky to train

○ Possibly over-parameterised
○ Needs large batch sizes to regularise

● Tiny, Base, Small and Medium trains easily and can easily be finetuned for a domain
● We needed to add dropout (especially for Large)

○ BPE dropout
○ Activation dropout

● Improving data quality have huge effect on result
● Evaluation of non-verbatim models are tricky

○ Very easy to get fooled by the metrics
● Style is all you need



Modellstørrelser
Størrelse Parametre VRAM Hastighet

Tiny 39 M ~1 GB ~32x

Base 74 M ~1 GB ~16x

Small 244 M ~2 GB ~6x

Medium 769 M ~5 GB ~2x

Large 1550 M ~10 GB 1x



Fleurs - Bokmål

Whispering in Norwegian: Navigating Orthographic and Dialectic Challenges - Preview - https://arxiv.org/abs/2402.01917

Fleurs - Bokmål



External Evaluation - WER



External Evaluation - SemDist
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https://docs.google.com/file/d/1SbOnnaIsfTAok7FdNhsouEz5T3k69-aL/preview
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https://docs.google.com/file/d/1YSuWhXbVRKHZ1uITu0ZEjXZ7-kl14tbj/preview
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Under komiteens behandling av representantforslaget har det kommet 
inn fire høringsinnspill fra forbrukerrådet, Dyrevernsalliansen og NOA.

Under komiteens behandling av representantforslaget har det kommet 
inn fire høringsinnspill fra henholdsvis Tekna, Forbrukerrådet, 
Dyrevernsalliansen og NOAH.

Runar Sjåstad, Ap



Olav Grotle, H - NB-Whisper Tiny

Olav Grotle, H - NB-Whisper Large
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https://docs.google.com/file/d/1IAIUJ-pzYJmnowJ8Ss_wU2G8pBtSEFbW/preview


https://docs.google.com/file/d/1jcprHzNq07Kgwa9cyn-y_ecvKL2X0O3d/preview


AI-Lab (from North to South)
● Per Egil Kummervold
● Rolv-Arild Braaten
● Freddy Wetjen
● Wilfred Østgulen
● Javier de la Rosa

 

 

 

 

https://ai.nb.no

 



Thank you!
Questions?

Per Egil Kummervold
per.kummervold@nb.no

AI-lab

mailto:per.kummervold@nb.no


Basic Encoder Idea

● Classification
● Search
● Sentiment Analysis
● NER/POS

TEXT



Finetuning an Encoder-model

● When you have a pretrained feature extractor, all you need to do is:
○ Add another full connected layer
○ Fit to a small finetuning dataset


