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Transparency

Academic Affiliations:
● Bar-Ilan University (Israel) - Graduating Ph.D. Student
● University of Zurich (Switzerland) - Postdoctoral Researcher (SIGMA Project, DSI)

Industry:
● Owner and only employee of sign.mt ltd, looking for funding



Signed Languages

Signed languages are the primary means of communication for many deaf and hard of hearing individuals.

American

Brazilian
Australian

Swiss German
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4DSGS: Zürich, Bern, Basel, Lucerne, and St. Gallen, as well as in Liechtenstein.

Swiss German

Swiss Italian

Swiss French

https://en.wikipedia.org/wiki/Z%C3%BCrich
https://en.wikipedia.org/wiki/Bern
https://en.wikipedia.org/wiki/Basel
https://en.wikipedia.org/wiki/Lucerne
https://en.wikipedia.org/wiki/St._Gallen
https://en.wikipedia.org/wiki/Liechtenstein


(Goal?) of Existing Sign Language Works
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Representations of Signed Languages
What is your name?



The Signed-to-Spoken Translation Pipeline
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The Signed-to-Spoken Translation Pipeline
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The Signed-to-Spoken Translation Pipeline
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● Ivan Grishchenko and Valentin Bazarevsky. 2020. Mediapipe holistic.
● Z. Cao, G. Hidalgo Martinez, T. Simon, S. Wei, and Y. A. Sheikh. 2019. OpenPose: Realtime multi-person 2D pose 

estimation using part affinity fields.



The Signed-to-Spoken Translation Pipeline
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● Amit Moryossef, Zifan Jiang, Mathias Müller, Sarah Ebling, and Yoav Goldberg. Linguistically motivated sign language segmentation. https://github.com/sign-language-processing/segmentation 

https://github.com/sign-language-processing/segmentation


The Signed-to-Spoken Translation Pipeline
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● Work in progress https://github.com/sign-language-processing/signwriting-transcription 

https://github.com/sign-language-processing/signwriting-transcription


SignWriting Construction

- FACE
- Eyebrows: STRAIGHT DOWN
- Mouth: MOUTH OPEN WRINKLED
- Movement: FLOORPLANE SINGLE STRAIGHT SMALL

- HAND
- Shape: HAND-FIST INDEX THUMB SIDE INDEX BENT
- Handedness: RIGHT
- Plane: WALL
- Facing: SIDE
- Rotation: ⅛ (45 degrees anti-clockwise)
- Contact: CHIN
- Movement: SQUEEZE LARGE MULTIPLE
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SignWriting Representation
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SignWriting1D SignWriting2D

● https://github.com/sign-language-processing/signwriting-fonts 

https://github.com/sign-language-processing/signwriting-fonts


The Signed-to-Spoken Translation Pipeline
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● Work in progress https://github.com/sign-language-processing/signwriting-transcription 

https://github.com/sign-language-processing/signwriting-transcription


The Signed-to-Spoken Translation Pipeline
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● Work in progress https://github.com/sign-language-processing/signwriting-transcription 

https://github.com/sign-language-processing/signwriting-transcription


The Signed-to-Spoken Translation Pipeline
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● Work in progress https://github.com/sign-language-processing/signwriting-transcription 

https://github.com/sign-language-processing/signwriting-transcription


The Signed-to-Spoken Translation Pipeline
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What is your name?

● Jiang, Z., Moryossef, A., Müller, M., & Ebling, S. (2022). Machine Translation between Spoken Languages and Signed Languages Represented in SignWriting.
● Moryossef, A., & Jiang, Z. (2023). SignBank+: Preparing a Multilingual Sign Language  Dataset for Machine Translation Using Large Language Models.



The Signed-to-Spoken Translation Pipeline
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Native speech synthesis



The Signed-to-Spoken Pipeline in Theory

What is your name?
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The Signed-to-Spoken Pipeline in Practice!

*The only manual part here is the transcription



The Spoken-to-Signed Translation Pipeline
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The Spoken-to-Signed Translation Pipeline

Native speech recognition
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Browser Speech Recognition
Implemented

Recommended. Fast and simple.

Supported browsers: 
https://caniuse.com/?search=SpeechRecognition

Supported languages:
Device dependent
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https://caniuse.com/?search=SpeechRecognition


Custom Model (e.g. Whisper)
Not Implemented

Not generally recommended. 
Requires loading and is slower. 

Should be used when the browser does not support speech 
recognition (e.g. firefox) or when the language is not natively 
supported.

Supported browsers: all

Supported languages:
TODO (based on model)
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The Spoken-to-Signed Translation Pipeline

Off-the-shelf Language Identification
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Google's Compact Language Detector 3
Implemented

https://github.com/kwonoj/cld3-asm
Model size: 1.1Mb

Supported languages:
https://github.com/google/cld3#supported-languages

Issues: struggles with short texts
https://github.com/google/cld3/issues/76#issuecomment-162
5233427
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https://github.com/kwonoj/cld3-asm
https://github.com/google/cld3#supported-languages
https://github.com/google/cld3/issues/76#issuecomment-1625233427
https://github.com/google/cld3/issues/76#issuecomment-1625233427


MediaPipe Language Detector
Implemented

Recommended since cld3 has issues with short texts.

https://developers.google.com/mediapipe/solutions/text/lang
uage_detector
Model size: 315kB

Supported languages: 110
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https://developers.google.com/mediapipe/solutions/text/language_detector
https://developers.google.com/mediapipe/solutions/text/language_detector
https://storage.googleapis.com/mediapipe-assets/LanguageDetector%20Model%20Card.pdf


The Spoken-to-Signed Translation Pipeline

Large Language Models
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The Spoken-to-Signed Translation Pipeline

gpt-3.5-turbo
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The Spoken-to-Signed Translation Pipeline

What is your name?

● Jiang, Z., Moryossef, A., Müller, M., & Ebling, S. (2022). Machine Translation between Spoken Languages 
and Signed Languages Represented in SignWriting.
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The Spoken-to-Signed Translation Pipeline
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The Spoken-to-Signed Translation Pipeline

● Arkushin, R. S., Moryossef, A., & Fried, O. (2023). Ham2Pose: Animating Sign Language Notation Into 
Pose Sequences.

Motion Diffusion Model
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The Spoken-to-Signed Translation Pipeline

● Isola, P., Zhu, J. Y., Zhou, T., & Efros, A. A. (2017). Image-to-image translation with conditional adversarial networks.
● YouTube video https://www.youtube.com/watch?v=JpM2_lzqePk 
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https://www.youtube.com/watch?v=JpM2_lzqePk


pose-to-video: Render pose sequences as 
photorealistic videos. 

35● https://github.com/sign-language-processing/pose-to-video 

https://github.com/sign-language-processing/pose-to-video


The Spoken-to-Signed Translation Pipeline

● YouTube video https://www.youtube.com/watch?v=TyJuU9_GOaw 
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https://www.youtube.com/watch?v=TyJuU9_GOaw


The (baseline) Spoken-to-Signed Translation Pipeline

● Moryossef, A., Müller, M., Göhring, A., Jiang, Z., Goldberg, Y., & Ebling, S. (2023). An Open-Source 
Gloss-Based Baseline for Spoken to Signed Language Translation.
https://github.com/ZurichNLP/spoken-to-signed-translation 
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https://github.com/ZurichNLP/spoken-to-signed-translation


The (baseline) Spoken-to-Signed Translation Pipeline
in Action!

Wie gebärdet man "kleine kinder essen pizza" in Schweizerdeutscher Gebärdensprache?

38

https://sign.mt/?sil=ch&spl=de&text=kleine%20kinder%20essen%20pizza
https://sign.mt/?sil=ch&spl=de&text=kleine%20kinder%20essen%20pizza


sign.mt: Effortless Real-Time Sign Language Translation

39● Moryossef, A. (2023). sign.mt: Real-Time Multilingual Sign Language Translation Application. https://github.com/sign/translate 

http://sign.mt
https://github.com/sign/translate


sign.mt: Implemented Pipelines
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Bonus Pipeline: Sign Language Anonymization 
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+



research.sign.mt

42● Moryossef, A., Goldberg, Y. (2021). Sign Language Processing.



pose-format: Library for viewing, augmenting, and 
handling .pose files

43● Moryossef, A., Müller, M., & Fahrni, R. (2023). pose-format: Library for viewing, augmenting, and handling. pose files. https://github.com/sign-language-processing/pose 

https://github.com/sign-language-processing/pose


sign-language-datasets

44● Moryossef, A., & Müller, M. (2021). Sign language datasets. https://github.com/sign-language-processing/datasets 

https://github.com/sign-language-processing/datasets


signwriting: Python utilities for SignWriting.

45● https://github.com/sign-language-processing/signwriting 

https://github.com/sign-language-processing/signwriting


signwriting-illustration: Automatic Illustration of 
signs written in SignWriting 

46● https://github.com/sign-language-processing/signwriting-illustration 

https://github.com/sign-language-processing/signwriting-illustration


signwriting-description: Describe how to perform 
signs from SignWriting 

47● https://github.com/sign-language-processing/signwriting-description 

https://github.com/sign-language-processing/signwriting-description


sign-vq: Vector Quantizer for Sign Language 
MediaPipe Poses

48● https://github.com/sign-language-processing/sign-vq 

https://github.com/sign-language-processing/sign-vq


signbank-plus: Sign language translation dataset 
using SignWriting 

49● Moryossef, A., & Jiang, Z (2023): SignBank+: Multilingual Sign Language Translation Dataset



signwriting-evaluation: Automatic Evaluation for 
SignWriting Machine Learning Outputs

50● https://github.com/sign-language-processing/signwriting-evaluation 

https://github.com/sign-language-processing/signwriting-evaluation


Sign Language Alignment
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that’s all :)


