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AIּצ ︡ (Kinematics)

5Pouw et al., 2021, Cog.Sci.
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Lugaresi, et al., 2019,



AI כֿ ︣ פּ
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Cao et al., 2017, CVPR



ṇ ṇ Corpus-based Approach
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Corpora of Sign Languages in Europe: 
German Sign Language, British Sign Language, Swedish Sign 
[ŀƴƎǳŀƎŜΣ ¢ƘŜ bŜǘƘŜǊƭŀƴŘǎ {ƛƎƴ [ŀƴƎǳŀƎŜΧ

{ǿŜŘƛǎƘ {[ /ƻǊǇǳǎ

Netherlands SL Corpus

eǘŎΦ Χ

a

YƻǊŜŀƴ {[ /ƻǊǇǳǎ

BSL Corpus

German SL Corpus
Japanese SL Corpus



ID SignBank & ID gloss
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By Prof. Trevor Johnston 



ṇ ṇ {ǿŜŘƛǎƘ {ƛƎƴ [ŀƴƎǳŀƎŜ /ƻǊǇǳǎ



ṇ NGT Corpus

https:// www.corpusngt.nl/



ṇ BSL Corpus

https:// bslcorpusproject.org/



ṇ JSL Corpus

http:// research.nii.ac.jp/ jsl-corpus/public/index.html



ṣ ︡ ṇ Ṥ
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Å Bono, M ., Okada, T., Kikuchi, K., Sakaida, R., Skobov, V., Miyao, Y., & Osugi, Y. (2023) Chapter 13. Utterance unit annotation for the Japanese Sign Language Dialogue Corpus: Towards a method for detecting 

interactional boundaries in spontaneous sign language dialogue, Advances in Sign Language Corpus Linguistics by Wehrmeyer, Ella (ed.) [SCL 108], pp.353-382. John Benjamins. https://doi.org/10.1075/scl.108.13bon



JSL Corpus: Data & Annotations

14
Word GlossWord-order translation, Part of 
Speech, Mouth Action etc.

Total Time: 15 hours 43 min.
# of Participants: 122
# of Prefectures: 7
# of Word-glosses: 32,396

Å.ƻƴƻΣ aŀȅǳƳƛΦΣ hƪŀŘŀΣ ¢ƻƳƻƘƛǊƻΦΣ YƛƪǳŎƘƛΣ YƻǳƘŜƛΦΣ {ŀƪŀƛŘŀΣ wǳƛΦΣ {ƪƻōƻǾΣ ±ƛŎǘƻǊΦΣ aƛȅŀƻΣ ¸ǳǎǳƪŜΦΣ ŀƴŘ hǎǳƎƛΣ ¸ǳǘŀƪŀΦ όнлноύ /ƘŀǇǘŜǊ моΦ ¦ǘǘŜǊŀƴŎŜ 
ǳƴƛǘ ŀƴƴƻǘŀǘƛƻƴ ŦƻǊ ǘƘŜ WŀǇŀƴŜǎŜ {ƛƎƴ [ŀƴƎǳŀƎŜ 5ƛŀƭƻƎǳŜ /ƻǊǇǳǎΥ ¢ƻǿŀǊŘǎ ŀ ƳŜǘƘƻŘ ŦƻǊ ŘŜǘŜŎǘƛƴƎ ƛƴǘŜǊŀŎǘƛƻƴŀƭ ōƻǳƴŘŀǊƛŜǎ ƛƴ ǎǇƻƴǘŀƴŜƻǳǎ ǎƛƎƴ 
ƭŀƴƎǳŀƎŜ ŘƛŀƭƻƎǳŜΣ ²ŜƘǊƳŜȅŜǊΣ 9ƭƭŀΦ ό9ŘΦύ !ŘǾŀƴŎŜǎ ƛƴ {ƛƎƴ [ŀƴƎǳŀƎŜ /ƻǊǇƻǊŀ ώ{/[ млуϐΣ ǇǇΦорпπоунΦ WƻƘƴ .ŜƴƧŀƳƛƴǎΦ 
ƘǘǘǇǎΥκκŘƻƛΦƻǊƎκмлΦмлтрκǎŎƭΦмлуΦмоōƻƴ



PI  OSUGI Yutaka PI: BONO Mayumi

К ◊ їḌ ᾍ Ḍ

15

Bono, Mayumi, Kikuchi, Kouhei, Cibulka, Paul & Osugi, Yutaka. (2014) A colloquial corpus of Japanese Sign Language: A 
design of language resources for observing sign language conversations. Proceedings of the 9th International 
Conference on Language Resources and Evaluation. 

 Isolated signs  Continuous signs



Å ṇ

ï טּ ḭנּ ṇ
︣

Å

ï צּ ︣
ṕKrauss, 1992; ḱ , 2019: 172 -174Ṗ

ṇ  Language documentation & Archive
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.ƻƴƻΣ aΦ όŦƻǊǘƘŎƻƳƛƴƎύ aǳƭǘƛƳƻŘŀƭ /ƻǊǇƻǊŀΥ 5ŀǘŀπ5ǊƛǾŜƴ ŀƴŘ /Ǌƻǎǎπ5ƛǎŎƛǇƭƛƴŀǊȅ [ŀƴƎǳŀƎŜ wŜǎŜŀǊŎƘΣ bŜǎƛΣ 
IΦ ŀƴŘ aƛƭƛƴΣ tΦ όŜŘǎΦύ LƴǘŜǊƴŀǘƛƻƴŀƭ 9ƴŎȅŎƭƻǇŜŘƛŀ ƻŦ [ŀƴƎǳŀƎŜ ŀƴŘ [ƛƴƎǳƛǎǘƛŎǎΣ оǊŘ 9ŘƛǘƛƻƴΣ 9ƭǎŜǾƛŜǊ



Å צּ ︣
Ḱ

Åאל ︠
ṇ ḱ צּ
ךּ Ḱ

ï

 ṡThe Language Archive (TLA) Ṣ

ṇ  Language documentation & Archive

17

Bono, M. (forthcoming) Multimodal Corpora: Data-Driven and Cross-Disciplinary Language Research, Nesi, 
H. and Milin, P. (eds.) International Encyclopedia of Language and Linguistics, 3rd Edition, Elsevier

https:// archive.mpi.nl/ tla/
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ï ṇ Ḳ

ï  (LLMs)Ḳ ṇ
ṇ

Å ︣

ï ṇ Ḳṡ טּ ṇ Ṣךּ

ï  (LLMs) Ḳṡ ṇ צּ Ṣךּ

ṇ  ό[[aǎύ ּך
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Å ṕGlossṖ ︡ AI
ï

Åṕ ṇ Ṗ ḭ
︣ כֿ ︡ ṕCormier  et al., 

2008Ṗ

ï

Å צּ ︣ ךּ
ï ḭ צּ קּ ︣

ï ḭ ︢ ︣ טּצּ

ï צּ אל ḭ צּ אל טּצּ ṕ
צּ Ṗךּ︡

AI וֹףּ  (Desai et al. 2024)
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Desai et al., (2024) Systemic Biases in Sign Language AI Research: A Deaf-Led Call to Reevaluate Research Agendas, 11th Workshop on the 
Representation and Processing of Sign Languages: Evaluation of Sign Language ResourcesLREC-COLING2024. (May 25, Torin, Italy)
https:// doi.org/10.48550/arXiv.2403.02563



ÅWLASL (Word-Level ASL)

ï ṇ

ïWLASL (2019) (Li et al., 2020)

Å2,000

Å21,083

ïể 10.5קּ

Å119

ṇ
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Li et al. (2020) Word-level Deep Sign Language Recognition from Video: A New Large-scale Dataset and Methods Comparison, The IEEE Winter Conference 
on Applications of Computer Vision, 1459-1469.

WLASL



 (Isolated dataset)
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few-shot learning

(Li et al., 2020)



ÅDesai et al.  (2024)

ï 101 לּ ḯ

Å60 Ḳ ṕcontinuous sign language datasets Ṗ

Å26 Ḳ ṕisolated sign language datasets Ṗ

Å3 Ḳ ṧ

Å11 Ḳ

ṇ Ḳ  vs. Datasets: Continuous vs. Isolated
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5Ŝǎŀƛ Ŝǘ ŀƭΦΣ όнлнпύ {ȅǎǘŜƳƛŎ .ƛŀǎŜǎ ƛƴ {ƛƎƴ [ŀƴƎǳŀƎŜ !L wŜǎŜŀǊŎƘΥ ! 5ŜŀŦπ[ŜŘ /ŀƭƭ ǘƻ wŜŜǾŀƭǳŀǘŜ wŜǎŜŀǊŎƘ !ƎŜƴŘŀǎΣ ммǘƘ ²ƻǊƪǎƘƻǇ ƻƴ ǘƘŜ 
wŜǇǊŜǎŜƴǘŀǘƛƻƴ ŀƴŘ tǊƻŎŜǎǎƛƴƎ ƻŦ {ƛƎƴ [ŀƴƎǳŀƎŜǎΥ 9Ǿŀƭǳŀǘƛƻƴ ƻŦ {ƛƎƴ [ŀƴƎǳŀƎŜ wŜǎƻǳǊŎŜǎ[w9/π/h[LbDнлнпΦ όaŀȅ нрΣ ¢ƻǊƛƴΣ Lǘŀƭȅύ
ƘǘǘǇǎΥκκŘƻƛΦƻǊƎκмлΦпуррлκŀǊ·ƛǾΦнплоΦлнрсо



ḱ
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Å ṡ פּ Ṣ ṡ
פּ Ṣ 2

︡ כֿלּ צּ

Å צּ
ï Ḳ ךּףּ ḱ

צּ לּ אל פּ

End-to-End model ︡ ךּ

24

sign2gloss gloss2text

SIGN D[h{{TEXT

aŀƴǳŀƭ ŀƴƴƻǘŀǘƛƻƴ ōȅ 
ƘǳƳŀƴ ŀƴƴƻǘŀǘƻǊǎ

TEXT
(sentence)

TEXT
(sentence)

Source Language Target Language

end2end

9ƴŘπǘƻπ9ƴŘ

SIGN LANGUAGEs

5Ŝǎŀƛ Ŝǘ ŀƭΦΣ όнлнпύ {ȅǎǘŜƳƛŎ .ƛŀǎŜǎ ƛƴ {ƛƎƴ [ŀƴƎǳŀƎŜ !L wŜǎŜŀǊŎƘΥ ! 5ŜŀŦπ[ŜŘ /ŀƭƭ ǘƻ wŜŜǾŀƭǳŀǘŜ wŜǎŜŀǊŎƘ !ƎŜƴŘŀǎΣ ммǘƘ ²ƻǊƪǎƘƻǇ ƻƴ ǘƘŜ 
wŜǇǊŜǎŜƴǘŀǘƛƻƴ ŀƴŘ tǊƻŎŜǎǎƛƴƎ ƻŦ {ƛƎƴ [ŀƴƎǳŀƎŜǎΥ 9Ǿŀƭǳŀǘƛƻƴ ƻŦ {ƛƎƴ [ŀƴƎǳŀƎŜ wŜǎƻǳǊŎŜǎ[w9/π/h[LbDнлнпΦ όaŀȅ нрΣ ¢ƻǊƛƴΣ Lǘŀƭȅύ
ƘǘǘǇǎΥκκŘƻƛΦƻǊƎκмлΦпуррлκŀǊ·ƛǾΦнплоΦлнрсо

The current major 
procedures by AI

Source Language Target Language



Å

ï1880 אל לּ ךּףּ
ḯ לּ צּ לּ ךּףּ ︣

︡ Ḱ

Å

ï לּ ṇJeff Panasuikḯ20255 25
Linkedin︡ ḯֿכ ṡ
Ṣ ךּ Ḱ

ï כֿ︢ צּ AI כֿ לּ ︡ ךּ Ḱ
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ṇ

MediaPipe ךּ

26

Dr. Victor SKOBOV



{ƪƻōƻǾΣ ±ΦΣ ϧ .ƻƴƻΣ aΦ όнлноύ aŀƪƛƴƎ .ƻŘȅ aƻǾŜƳŜƴǘ ƛƴ {ƛƎƴ [ŀƴƎǳŀƎŜ 
/ƻǊǇǳǎ !ŎŎŜǎǎƛōƭŜ ŦƻǊ [ƛƴƎǳƛǎǘǎ ŀƴŘ aŀŎƘƛƴŜǎ ǿƛǘƘ ¢ƘǊŜŜπ5ƛƳŜƴǎƛƻƴŀƭ 
bƻǊƳŀƭƛȊŀǘƛƻƴ ƻŦ aŜŘƛŀtƛǇŜΦCƛƴŘƛƴƎǎ ƻŦ ǘƘŜ нлно /ƻƴŦŜǊŜƴŎŜ ƻƴ 9ƳǇƛǊƛŎŀƭ 
aŜǘƘƻŘǎ ƛƴ bŀǘǳǊŀƭ [ŀƴƎǳŀƎŜ tǊƻŎŜǎǎƛƴƎΣ муппπмуррΦ ŘƻƛΥ 
млΦмусроκǾмκнлноΦŦƛƴŘƛƴƎǎπŜƳƴƭǇΦмнп

Kinematics to Semantics: ּפ ךּ קּ פּ



ṇ

ÅSkobov, V., & Bono, M. (2023) Making Body Movement in Sign Language Corpus Accessible for Linguists and Machines with Three-Dimensional 
Normalization of MediaPipe. Findings of the 2023 Conference on Empirical Methods in Natural Language Processing (EMNLP), 1844-1855.

CV



MediaPipe ךּ 3D Normalization 

29Dr. Victor SKOBOV



ḱ ḱ קּ
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CAT

Curry rice {²99¢

FINISH

hI όL {99ύ

MIDDLE

2
Movement cores of continuous signs were compared and
2-D apposition of similarity between sign words

Movement cores

Dictionary forms

5ǊΦ {Yh.h±Ωǎ 
PhD Thesis


