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Sign Languages: basics

• Universal?  No. There are many sign languages
• Text?  No. Only SL is the mother language
• Strong sense of community  “Nothing about us without us”
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Sign Languages: communication channels

• Hands
• Hands motion
• Finger configuration
• Hands orientation

• Non-manuals
• Head motion / position
• Shoulders
• Torso motion / orientation
• Facial expressions
• Mouthings / mouth gestures

DE: Die Bremer Stadtmusikanten. Es war einmal: So 
fangen Märchen an. Ein Märchen ist eine sehr alte
Geschichte.
EN: The Town Musicians of Bremen. Once upon a 
time: that's how fairy tales begin. A fairy tale is a 
very old story.
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Sign Languages: some features

• Signing space
• Relocation
• Iconicity
• Incorporation
• Role-taking
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Automated translation

Text
STT

TTS
Text-to-SL

SL
Representation

SL-to-text

SL Synthesis

SL 
Recognition
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SL Dictionary
(optional)



SL intermediate representations

• GLOSSES: list of words
• HamNoSys: symbols for hand/face 

configurations [Hanke, 2004]
• SignWriting: symbols for hand/face 

configurations [Sutton, 1996]
• Animation data:

• Body skeletal motion / Face muscle activation

• MMS (self-promotion)

TITEL BREMEN STADT MUSIK $INDEX-dem
MÄRCHEN VOR-LANGER-ZEIT SEHR ALT MÄRCHEN

cry
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Datasets (1/2)

• PHOENIX (9h, ~9k sentences)
• Limited domain weather forecast
• Formal language
• Single subject signs to camera

• DGS Korpus (public: 50h, ~25k sentences; private: 560h)
• Many domains
• Sitting comfortable position
• Slang and dialects
• Interaction between deaf people

• The Sign Language Dataset Compendium
• 43 corpora, 86 dictionaries, 28 tasks, 82 signed languages
• https://www.sign-lang.uni-hamburg.de/lr/compendium/
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[Hanke et al, 2020]

[Camgoz et al, 2018]



Datasets (2/2)

• HowToSign
• American Sign Language
• 80 hours

• MS-ASL
• 25000 annotated videos
• 200 signers
• 1000 signs
• Privacy issues!!!

• Token comparison (size issue!!!):
• DGS private (560h): 657.000 tokens
• Czech to Ukranian: 115 million
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[Duarte et al., 2021]

[Vaezi and Köller, 2019]



DGS-Fabeln: fairy tales in expressive German 
sign language
DGS-Fabeln-1 and -2
• Corpus of German fairy tales
• Text // video parallel corpus
• 15 fairy tales
• About 4 hours of recording
• 1400 sentences
• Segmented in ~7s long clips
• High-quality data
• 7+1 points of view
• Suitable for:

• Translation tasks test suite
• 3D motion reconstruction
• Affect analysis

• https://doi.org/10.5281/zenodo.10822096

[Nunnari et al., 2024]



Multi-angle synchronized video recording

RecSyncNG
• Using multiple affordable 

Android devices for synchronized 
video capture

• Cable-less sub-millisecond 
synchronization

• Home-made management GUI
• Open Source: 

https://github.com/DFKI-
SignLanguage/RecSyncNG



SL Avatars: commercial (1/2)

Charamel / Alangu (DE)
https://charamel.com

SignTime (AT) / SiMAX
https://signtime.media
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SL Avatars: commercial (2/2)

Signapse (UK)
https://www.signapse.ai

Migam (US / PL)
https://migam.ai
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SL Avatars: research (1/2)

• JASigning
• Uni East Anglia, UK
• [Kennaway et al., 2007]

• Paula
• DePaul Univ, Chicago, USA
• [McDonald et al. 2016]
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SL Avatars: research (2/2)

• ATLAS
• http://www.crit.rai.it/CritPortal/proge

tti/?p=2566
• [Vendrame et al., 2010]

• Evolution and Trends in Sign 
Language Avatar Systems: Unveiling 
a 40-Year Journey via Systematic 
Review
• 47 systems reviewed
• [Aziz and Othman, 2023]
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MMS Player

• Procedural animation of Sign 
Language avatars

• A Blender add-on
• Reads MMS files
• Produces SL animations (MP4, FBX, 

BVH, …, blender scenes)

• MMS: "Multimodal SignStream”
• GLOSSES + timing + inflections

https://github.com/DFKI-SignLanguage/MMS-Player
https://www.youtube.com/watch?v=MxiFsxXukZw
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MMS: The power of inflections

• E.g.: MINUTEN
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MMS: timing control

14.05.2025 Fabrizio Nunnari – DFKI – Sign Language Avatars 17



MMS: holding a sign
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MMS: finger alphabet example
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Augmenting Glosses With 
Geometrical Inflection 

Parameters For The Animation 
Of Sign Language Avatars

F. Nunnari, S. Mishra, and P. Gebhard, “Augmenting Glosses with 
Geometrical Inflection Parameters for the Animation of Sign Language 
Avatars,” in 2023 IEEE International Conference on Acoustics, Speech, 

and Signal Processing Workshops (ICASSPW), 2023, pp. 1–5. doi: 
10.1109/ICASSPW59220.2023.10193227.



Problem

• There is not practical written form of SL
• There is no consensus on the “best” formalism
• Researchers rely on GLOSSES, but:

• Signs can correspond to different words
• A word can have different signs
• Some words have no corresponding sign
• Some signs have no corresponding words
• GLOSSES do not express timing and spatial variations

• Some extended-gloss formalism put a patch to it, but it is never enough
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Goals for a SL representation format

1. A format that does not operate at a linguistic level, but rather at a “geometrical” level
• Below semantics
• Applicable to any SL

2. Generalize to the level of casual gesturing
• Able to describe the manifestation of non-linguistic features like emotional prosody

3. Annotation doesn’t need human observers, but can be algorithmically computed by 
comparing sentences w.r.t. dictionaries
• Data creation can be automated

4. A format that can be interpreted by human programmers
• Easy manual mapping to motion transforming functions
• Easy to correct through dedicated 3D GUIs

5. Allow for an integration of the translation pipeline with computer-assisted translation 
(CAT) tools
• Can be integrated into a complete text-to-SL translation+synthesis pipeline

14.05.2025 Fabrizio Nunnari – DFKI – Sign Language Avatars 22



The MultiModal Signstream (MMS)

• A table (CSV friendly)
• First column == glosses
• 2X columns: duration and delay
• 2X columns: (non-)dominant hand gloss override (aka Frankenstein)
• 50X+ columns: inflection parameters for

• Hand trajectories
• Hands rotation
• Head rotation
• Shoulders position
• Torso position and rotation
• …
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The MMS visualizer

• Blender addon (Open source)
• Compose a sentence:

• Load a sign
• Apply inflection
• Store on timeline
• Advance cursor
• Repeat

• Everything through direct 
coding (no ML here! Yet)
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Example: (Satz20) Original + Rendered videos
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Examples
INDEX NICHT
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domha
ndrotz

domha
ndroty

domha
ndrotx

domha
ndrelo
csz

domha
ndrelo
csy

domha
ndrelo
csx

domha
ndrelo
caz

domha
ndrelo
cay

domha
ndrelo
cax

domha
ndrelo
cz

domha
ndrelo
cy

domha
ndrelo
cx

ndomg
loss

domgl
oss

transiti
on

durati
on

framee
nd

frames
tart

maingl
oss

00.7540111000-810000.20.20INDEX

00011100001000.50.200INDEX

0-0.754011100081000.50.200INDEX

000.754111000-8000.50.200INDEX

0001110000000.50.200INDEX

00-0.7541110008000.50.200INDEX

0.75400111000-8-1000.50.200INDEX

0001110000-1000.50.200INDEX

-0.754001110008-1000.50.200INDEX

Example: INDEX relocated

14.05.2025 Fabrizio Nunnari – DFKI – Sign Language Avatars 27



nd
om
ha
ndr
elo
csz

nd
om
ha
ndr
elo
csy

nd
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ha
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nd
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nd
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cay

nd
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ndr
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cax

nd
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ha
ndr
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cz

nd
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ha
ndr
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cy

nd
om
ha
ndr
elo
cx

do
mh
an
dre
loc
sz

do
mh
an
dre
loc
sy

do
mh
an
dre
loc
sx

do
mh
an
dre
loc
az

do
mh
an
dre
loc
ay

do
mh
an
dre
loc
ax

do
mh
an
dre
loc
z

do
mh
an
dre
loc
y

do
mh
an
dre
loc
x

nd
om
glo
ss

do
mg
los
s

tra
nsi
tio
n

dur
ati
on

fra
me
en
d

fra
me
sta
rt

mai
ngl
oss

0.40.40.400001500.40.40.400001500.70.700
NIC
HT

111000010011100001000.70.700
NIC
HT

1.81.81.80000501.81.81.80000500.70.700
NIC
HT

Example: NICHT small/mid/large
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torsore
locaz

torsore
locay

torsore
locax

torsore
locz

torsore
locy

torsore
locx

ndomg
loss

domgl
oss

transiti
on

duratio
n

framee
nd

framest
art

maingl
oss

0000000.50.200INDEX

0-0.7805030.50.200INDEX

00.78080-80.50.200INDEX

Example: torso inflection (role-shift)
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Full realization pipeline

Overview of a translation pipeline based on geometrical inflection
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Look ma’: No ML!Neural methods
(given enough data)

Could be 
manually 

corrected!
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Thank you
Questions?

Contact: <fabrizio.nunnari@dfki.de>
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