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Research project started three years ago

§ Target
• Investigate the use of cloud infrastructure in the post production for collaborative work
• Use of AI services for transcription and translation
• Define workflows for quick integration of processing tasks



What does Artificial Intelligence mean?

Reference: https://commons.wikimedia.org/wiki/File:Unraveling_AI_Complexity_-_A_Comparative_View_of_AI,_Machine_Learning,_Deep_Learning,_and_Generative_AI.jpg



Natural Language Processing NLP

§ LLM Large Language Models
• OpenAI GPT-3/GPT-4, Bert, ChatGPT

§ STT Speech To Text  / Speech Analysis
• Transkription, Subtitling, (sometimes Noise reduction included)

§ TTS Text To Speech / Speech Synthesis
• Speech Generation / Multi-Language Speaker

§ STS Speech To Speech
• Voice Cloning / Emotion Transfer
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Exemplary Workflow for DCP or IMF multi-language support
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Creating cloned voices for dubbing

§ Speaker Detection
• Good speaker detection possible, if model is trained; however strong differences in 

models exist
§ Vocal Expression

• Vocal expression is an art, especially if you switch from one language to another
• Human voice artists are a good solution

§ Voice Cloning
• Voice cloning is possible

§ Famous Example in Germany
• Pumuckl (animated character in a german children live-action TV-series from the 80th)
• Pumuckls voice was originally spoken by Hans Clarin, 

Part of the success of the series was his specific voice articulation and timbre
• Recently new episodes were shot. But as Hans Clarin died already, another comedian –

Maximilian Schafroth – performed the voice, but the timbre was taken from Hans Clarin. 
(Technology provided by Respeecher)
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Fraunhofer Allinga TTS Technology

In the field of acoustic signal processing

ˈɪn ðə fˈiːld ɒv ʌkˈustɪk sˈɪɡnʌl 
pɹˈɑsˌɛsɨŋ

Neural Vocoder

Acoustic Model

Grapheme-2-
Phoneme Model

Predicts optimal pronunciation

Predicts phoneme durations, 
prosody, timbre

Reconstructs speech signal from
time-frequency features



Fraunhofer Allinga TTS Technology

Multilingual model fluently speaks German, English and French
Voice
Name

Original
Language

Training 
Data

German: In diesem Test können Sie 
meine Stimme auf Deutsch 
sprechen hören.

English: In this test, you can hear my
voice speaking in English.

French: Dans ce test, vous pouvez
entendre ma voix parler en français.

Code-Switching: Sehr berühmte 
Museen sind das Metropolitan 
Museum of Art in New York City, das 
Musée d'art moderne de la Ville de 
Paris und das Pergamonmuseum in 
Berlin.

Annie High 
German

German 
+ English

Benjamin High 
German

German
+ English

Emilie High 
German German

Oskar High 
German German

Ethel British 
English English

George British 
English English

Pauline French French



Fraunhofer Allinga TTS Technology

Detailed, fine-granular control over prosody

§ Examples: duration, pitch, volume

• <speak>The following text is spoken <prosody rate="150%"> faster than normal. </prosody></speak>

• <speak>The following text will be spoken <prosody pitch=“-4st"> four semitones lower </prosody> than normal.</speak>

• <speak>A text can be spoken <prosody volume="x-soft">very soft or </prosody> <prosody volume="x-loud">very 
loud.</prosody> </speak>

§ Examples: emphasis

• <speak>She has <emphasis level=“moderate”>bought</emphasis> five apples in the store.</speak>

• <speak>She has bought <emphasis level=“moderate”>five</emphasis> apples in the store.</speak>

• <speak>She has bought five <emphasis level=“moderate”>apples</emphasis> in the store.</speak>



Fraunhofer Allinga TTS Technology

Control over emotional expressions

§ Neutral: In the quiet office, the constant whir of computer fans and the muted voices of 
colleagues blended seamlessly, creating an atmosphere that remained comfortably 
neutral.

§ Happy: Laughter bubbled up like a melody, and a tapestry of vibrant colors danced in the 
air, painting a picture of joy and happiness.

§ Angry: His clenched fists trembled with rage as he confronted the relentless injustice, a 
firestorm of resentment burning in his eyes, fueled by the betrayal of those he once called 
allies.

§ Sad: As the sun dipped below the horizon, casting shadows over the deserted playground, 
echoes of laughter once vibrant now lingered as silent ghosts in the chilly, empty air.



Fraunhofer Allinga TTS Technology

Voice Conversion (Speech-to-Speech)

§ Convert any speech into another speaker‘s voice

§ Content and prosody are transferred

§ Voice timbre of target speaker is preserved

Original
Speaker

Target 
Speaker

§ Neutral:

§ Happy:

§ Angry:

§ Sad:



Example of speaking/singing in multiple languages

§ Aloe Blacc voice and face/lip animation from English to Mandarin and Spanish 
https://www.youtube.com/watch?v=TzofRTcoPsU

§ Technology provided by Metaphysic.ai and Respeecher.com

https://www.youtube.com/watch?v=TzofRTcoPsU


Conclusion/Take aways

§ The generation of subtitles in multiple languages is easy to realize today. AI is a good helper for
automatic/semiautomatic transcription and translation. Human work is still usefull for quality control and 
finetuning.

§ An original voice can speak in multiple languages. The right vocal expression in a different language is still a 
challenge. It can be modelled by tags, but the question is, if it is not easier to use an voice artist and clone
the original voice to the foreign speaker if wished.

§ On mid-term it seems possible that an actor can speak in multiple languages with his original intended
expression. Even the lips can be animated to match the spoken foreign words.
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