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Background

➢ Automatic analysis of signs

➢ Artificial signs generation

➢ Weakly supervised learning 
based on HamNoSys subunits

Jakub Kanis et. al. Interactive hamnosys notation editor for signed speech annotation. 
Justin Power et. al. Can the comparative method be used for signed language historical analyses?
Oscar Koller et. al. Automatic Alignment of HamNoSys Subunits for Continuous Sign Language Recognition 
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Multilingual databases

Dataset Year Languages Topics # glosses # videos # signers

GLEX 2004-2007 DGS health 723 829 2

GALEX 2006-2009 DGS landscaping 514 568 2

Basic Lexicon 2009-2012 BSL, DGS, 
GSL, LSF traveling 3078 4123 6

CDPSL 2012-2014 PJM everyday use 2480 2835 2

GSLL 2009-2021 GSL everyday use 300 3476 2

CDPSL GSLLBasic LexiconGALEXGLEX
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Encoding HamNoSys into numbers
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HamNoSys

Hamburg 
Sign Language 
Notation System
▪ developed by a group of hearing and deaf people,

▪ designed to be applicable to every sign language in 

the world,

▪ about 200 symbols (handshape, hand configuration, 

location and movement),

▪ designed as “phonemic” notation.
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HamNoSys

Initial Configuration Actions

Hand
shape

Hand
orientation

Hand
location

Base 
form

Thumb
position Bending Extended 

finger dir.
Palm 

orientation
Top/

Bottom
Left/
Right Distance

Symmetry operator

Initial Configuration Actions

Non-manual 
components

video source: https://www.slownikpjm.uw.edu.pl/ 

https://www.slownikpjm.uw.edu.pl/
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ActionsBase 
form
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position Bending Extended 
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components
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Unanalyzed features

ActionsBase 
form

Thumb
position Bending Extended 

finger dir.
Palm 

orientation
Top/

Bottom
Left/
Right DistanceSymmetry 

operator
Non-manual 
components

Actions: Path movement buildings can be straight 

lines, curved and zigzag lines, circles and similar 

forms. For every movement, the hand being the 

default articulator can be substituted by other body 

parts, as the symbols appear very rare we discarded 

them.

Non-manual components: HamNoSys codes 

schemes defined for eye gaze, facial expression or 

mouth gestures and mouth pictures, but they were 

not analysed.

cheeks puffed tongue pushed into check

Finger details: In HamNoSys non default fingers are 

encoded by number. We skipped that part.

2 \ 3 3 \ 4 4 \ 5

images source: https://www.sign-lang.uni-hamburg.de/dgs-korpus/files/inhalt_pdf/HamNoSys_06en.pdf 
images source: https://robertsmithresearch.files.wordpress.com/2012/10/hamnosys-user-guide-rs-draft-v3-0.pdf 

https://www.sign-lang.uni-hamburg.de/dgs-korpus/files/inhalt_pdf/HamNoSys_06en.pdf
https://robertsmithresearch.files.wordpress.com/2012/10/hamnosys-user-guide-rs-draft-v3-0.pdf
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Detected inconsistencies

Dataset Languages Topics #glosses #errors #parsing
efficiency

GLEX DGS health 723 7 98.77%

GALEX DGS landscaping 514 51 93.85%

Basic Lexicon BSL, DGS, GSL, 
LSF traveling 3078 216 94.76%

CDPSL PJM everyday use 2480 7 94.76%

GSLL GSL everyday use 300 160 95.40%
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Detected incompatibility
Initial configuration - Hand location - top/bottom

Head EyesAbove the headBelow chin

“Wołać” (call)

“Zerwać” (break)

“Czytać” (read)

“Czarny” (black)“Borsuk” (badger)

“Najwyższy” (the highest)

“Mówić” (speak) “Płakac” (cry)

Chin

“Życzenie” (wish)

12video source: https://www.slownikpjm.uw.edu.pl/ 

https://www.slownikpjm.uw.edu.pl/
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Backward encoding into gloss

Dataset Languages Topics #glosses #singly decoded #decoding 
efficiency

GLEX DGS health 723 684 94.61%

GALEX DGS landscaping 514 484 94.16%

Basic Lexicon BSL, DGS, GSL, 
LSF traveling 3078 2580 83.82%

CDPSL PJM everyday use 2480 2259 91.09%

GSLL GSL everyday use 300 283 94.33%

Proposed computer-friendly numeric multilabels greatly simplify the structure of the language-agnostic 
HamNoSys without significant impact of gloss meaning
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Takeaway message

➢ A major limitation in the development of a sign language recognition system 
is limited access to the data.

➢ There is no universal sign language, but there are language-agnostic 
notations, such as HamNoSys.

➢ Non-uniform way of HamNoSys labeling make this notation hard to utilise 
for automatic sign language recognition.
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http://bystredziecko.pl/l-kreska-nauka-pisania-dla-dzieci-duza-czcionka/
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ActionsBase 
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Two-handed signs

ActionsBase 
form

Thumb
position Bending Extended 

finger dir.
Palm 

orientation
Top/

Bottom
Left/
Right DistanceSymmetry 

operator
Non-manual 
components

table source: https://www.sign-lang.uni-hamburg.de/dgs-korpus/files/inhalt_pdf/HamNoSys_06en.pdf slide 53
video source: https://www.slownikpjm.uw.edu.pl/ 

https://www.sign-lang.uni-hamburg.de/dgs-korpus/files/inhalt_pdf/HamNoSys_06en.pdf
https://www.slownikpjm.uw.edu.pl/

