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> Automatic analysis of signs s o e
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> Artificial signs generation e
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> Weakly supervised learning
based on HamNoSys subunits
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IJCAI|ECAI Jakub Kanis et. al. Interactive hamnosys notation editor for signed speech annotation.
l ‘ VIENNA Justin Power et. al. Can the comparative method be used for signed language historical analyses? 4
4 Oscar Koller et. al. Automatic Alignment of HamNoSys Subunits for Continuous Sign Language Recognition




Multilingual databases

S -

e _aa 4 GLEX GALEX Basic Lexicon Qg CDPSL
Dataset Year Languages Topics # glosses # videos # signers
GLEX 2004-2007 DGS health 723 829 2
GALEX 2006-2009 DGS landscaping 514 568 2
: : BSL, DGS, :
Basic Lexicon 2009-2012 GSL. LSF traveling 3078 4123 6
CDPSL 2012-2014 PJM everyday use 2480 2835 2
GSLL 2009-2021 GSL everyday use 300 3476 2
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Encoding HamNoSys into numbers

source.txt parse—hamnos;,.-'s.py result.txt
Succes
——
error.txt
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83 1241

117 464

106 190

117 972 mSsza ~O.c°

83 1887 szOkAV cac't &’

106 650 karnawalpopielecE ero0-%
117 1524 przeswietlenie ‘O<o.2
117 2211 wyslacZ &rc=E72

129 1164 odporwadzic

117 1416 pogrzeb -0 ==

140 1948 traktorz 2..T-

83 1344 pilnowacC o5ac-

129 226 coroku 'o.c.oac®"

89 2001 ubrac o«¢=-*I™

129 2026 urlop & ='Xg1 ¥

117 533 grzebac -~ ", 7%

83 1049 niebyloB -~ 0.c'*">.¢'>0
106 1745 solidarnoscC o«<o=&*7

94 463 fioletowyN d.c~*i+=.d]

94 547 helikopterZ '&re.d~o"1" X7
106 1632 rzesy -~ SpceoX¥

129 1323 pielegniarka s.e=n*™’
129 686 klasadruga Zro=TtX1p':
117 688 klasapiata & EEYp
117 925 milczecAA
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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

Symmetry operator

Non-manual
components
\[|IECAI video source: https://www.slownikpjm.uw.edu.pl/
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https://www.slownikpjm.uw.edu.pl/

Symmetry
operator

Non-manual
components

Base Form:

~ )
5

U & 06 6 & & 0= 0

0

w

Fist

Flat

Finger 2
Finger 23
Finger 23 spread
Finger 2345
Pinch 12
Pinch all
Pinch 12 open
Cee 12

Cee all

Cee open

Base form

1JCAI

VIENNA

Thumb position:

0 Not defined
o Thumb out
0 Thumb cross
o Thumb open

Thumb position

3500 1
3000 A
2500

5 2000 4

O 1500 |
1000 4

500 4

o)

ending

01O O O O

O«

Not defined
Double bent
Fingers straight
Finger bend
Finger hook
Double hooked

Bending
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Symmetry
operator

Non-manual
components

Unanalyzed features

W e

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.

g} &>
—~ B
S

—

cheeks puffed tongue pushed into check

Finger details: In HamNoSys non default fingers are

encoded by number. We skipped that part.

27

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
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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

Detected inconsistencies

: #parsing

Dataset Languages Topics #glosses #errors efficiency
GLEX DGS health 723 7 98.77%
GALEX DGS landscaping 514 91 93.85%
Basic Lexicon BSL, DL%? GSL, 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

O

Above the head

o -/

Chin Below chin

“Czarny” (black)

“Najwyzszy” (the highest)

“Zyczenie” (wish) “Mowic¢” (speak) “Czytaé” (read)

“Ptakac” (cry)

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



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

Backward encoding into gloss

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

: : #decoding

Dataset Languages Topics #glosses #singly decoded efficiency
GLEX DGS health 723 684 94.61%
GALEX DGS landscaping 514 484 94.16%
Basic Lexicon BSL, DL(;IS: GSL, traveling 3078 2580 83.82%
CDPSL PJM everyday use 2480 2259 91.09%
GSLL GSL everyday use 300 283 94.33%
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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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operator components

Signer’s view: Bird’s view: From-the-right view: Palm orientation:
A Up A 0 Lo - Up
1 Upright 3 OR E OL » Upright
> Right 4 R " Uuo o Right .
. » Down right
4 Down right ~ RI [« DO
- Down
v Down Lo « Down left
L Down Left r oL o Left
. Upleft
< Left
r  Upleft
Extended finger direction Palm orientation
2500 1 4000 4
2000 1 B .
" missing L 30001
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3 1500 A ]
S 8 2000 -
1000 -
500 4 1000
0 T T T T T T T T T T T T T T T T T 0 T T T T T T T T
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Symmetry
operator

Count

4000 1
3500 1
3000 4
2500 1
2000 1
1500
1000 A
500 1

Frontal plane (top/down):
Head top

Head
Forehead

Nose

Nostrils

Lips

Tongue

Teeth

Chin
Underchin
Neck

Shoulder top
Shoulders
Chest

Stomach
Below stomach
Eyebrows

Eyes

= 3> 3 O QO

¢ ¢ 0

€

s d @ adaxc

Ear
Earlobe
Cheek

Frontal plane t/b

—- V¥ o g

12345678 9101112131415161718192021222324252627282930313233343536

W e

8000 1
7000 1
6000

+ 5000

c

3 4000
3000 1
2000 1
1000 A

Frontal plane (top/down):

e) Left to
0 Left side of
0 Center
O= Right side of
Qs Right to
Frontal plane I/r
n 'i 2

8000 A

7000 -

6000
‘E© 5000 1
3 4000
o

3000 -

2000

1000 -

Distance from the body:

i Behind the body

X Contact with body part

) Close to body part
Standard

B Max (extended arm)

Distance

components

19




Symmetry = Non-manual -
operator components

Frontal plane (top/down):

o} Head top Front side Back side Right side Left side
o Head 1 Upper arm 5 1 9P 1# -
A Forehead
» Nose . Elbow L L <) Lo ol
b Nostrils
= Lips
- Lo Right and left hand Right hand Left hand
- Cﬁfn Hand Palm side | Ulnar side | Radial Ulnar side | Radial
- Underchin back side side side
X Neck f Finger tip i
=] Shoulder top
=} Shoulders Fingernail, ke % & & .
= Chest ﬂ Finger pad ﬁ a_\/ ﬂ B ﬂ ﬂ
= Stomach = P
Middle joint of
v Below stomach - fin(gj:re Joinko g~ q- - off off Mo
= Eyebrows
- Eyes 0 Base joint of 0~ 0 o af) af) fo
0 Ear B finger B B B - - -
2 Earlobe Hand -~ -y 5l ll 5 1l
) Cheek
Ball of thumb
Frontal plane t/b oo i il o v Pat i

4000 1 1 i0i

o - Wrist joint PN N o o o o

3000 { s Forearm o - @ o o DO
4+ 2500 1
c
3 2000 1
Ulmm

1000 -

500 1
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Symmetry | Non-manual
operator components

Two-handed signs

symbol flips the marked left/right up/down away from /
directions: towards
body

AN
AN

|
AN
ANE VA VAN

\|ECAI

VI E N N A table source: https://www.sign-lang.uni-hamburg.de/dgs-korpus/files/inhalt_pdf/HamNoSys _06en.pdf slide 53 21
video source: https:/www.slownikpjm.uw.edu.pl/
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