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Pa3BuTtre boHOMorMm XecToBbIX A3bIKOB

1) Stokoe

) Movement-Hold theory Liddell&Johnson
) Hand-Tier theory Sandler

4) Dependencies Model van der Hulst

5) Prosodic model of phonology Brentari
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Prosodic Model

b. Parameters in the model

root
IF PF
/\ (movement)
A POA

/(handshape) (place of articulation)
(orientation) \

e Inherent features - something that cannot change
e Prosodic features - something that does change



Inherent
features

root

/IF\
ai. /I\JS ail, POA
non-manual manual -horizontal horizontal
/| plane (-y) plane (y)

H2 HI
non-domm%)minam vcrt,|c< midsagittal

arm/hland, bowocation
handpart/hz‘mdo body, head
unselected  selected anhrso

\

thumb  fingers, arm, 2

X

joints  fingers,

nonbase base  quantity point of reference

Pl
MOV



Prosodic features

root
\
[F Pr (movement class node)
setting  (movement made with two POAs in same major body region)

HS POA path  (movement made with a shape or direction)

orientation (movement made by moving the wrist or forearm)

aperture (movement made at the finger joints)

X X
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il. SORRY 1. SIT iv. HAPPEN V. THROW

b. i. root ii. ?ot\ iii./roo\t iv.?gt V. root
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OcHoBHaga noed

ABTOMaATUYECKN N3BMEKaTb NO3MLUUN 6e3 ABMXeHUS (Xonabl) 4na 601bLloro
KO/IMYECTBA XECTOB. [1pOCMOTPETL MOMYyUMBLUNECA XON4bl U OTOOpPAaTh
OOVHAKOBbIE. DTO U eCTb OHEMHbIN UHBEHTAPBb.

Kak nssnekartb?



Galle Borstell's code

https://github.com/borstell/make sign stills



https://github.com/borstell/make_sign_stills

Mon anpent Ha Galle Borstell

e [lna cBoero gataceta uamMeHuntb hardcoded figures onbITHbIM NyTEM

e [lOoHATb, MOXHO SN UX aBTOMATUYECKWN NOACTPaMBaTb Ang nodoro gataceTa,
MHa4de roBops An4 Moboro A3blka
e FEcCTb I 3aBUCUMOCTb OT A3bIKa?



Open-CGV versus openPose

https://docs.opencv.org/master/d6/d00/tutorial py root.html

https://github.com/CMU-Perceptual-Computing-Lab/openpose



https://docs.opencv.org/master/d6/d00/tutorial_py_root.html
https://github.com/CMU-Perceptual-Computing-Lab/openpose

MeTogonorus

1. Automatically retrieve list of words from spreadthesign online dictionary (done)

2. View all signs and manually delete compounds, phrases, numbers, dactyl,
signs based on dactyl letters. (1915 done. There seems to be about 5000
thousands signs which suit purposes of this research)

3. Disyllabic signs need to be treated differently. Maybe also deleted from the
dataset

4. Download automatically signs by meanings which were left after manual
cleaning

5. Using API for spreadthesign.



MeTogonorus

6. Adjust make-signs-still.py program for Russian Sign Language and my dataset
/. With the help of the program retrieve all hold positions

8. Manually go through all retrieved hold positions and group them into categories
with the same orientation and hand configuration. These have to be analyzed as
phonemes.

9. Also try openPose module for python in case there is more powerful computer
or gpu on online clouds will turn out to be enough. This is important to do in order
to catch complex movements which cannot be derived just from the knowledge of
starting and ending hold positions.



[Tpobnembl METOO0NOMMN

e ®pa3bl, KOMNAyHAbl, YNCAUTENBHbIE, BCE NMPON3BOAHOE OT YNCIUTENbHbIX,
OaKTUb YAaNndaeTcs BPYYHYO U3 gaTtaceTta (31o gonrol)
e [loyemy ygansato UMEHHO 3TO?

e Ho ecnu He yganatb, TO o6pabaTtbiBaTb aBTOMATUYECKU TakMe XeCTbl eLe
aonbue!



[Tpobnembl METOO0NOMMN

2.2. Data Processing

Video files were downloaded from the Spread the Sign public website, along with metadata on the
language used, as well as the name of the concept and the concept's category (in English)>. As the

first step in our processi : el of Cao et al. (2016) to

identify the position of v : Of COmpllting time ‘he model file published by

the authors, which has t 1)°. While their model can

identify the poses of mu, @' general than needed here,
we found that it ig hiehly accurate in identifying the required body parts. This step required about

two months of computing time on a single GPU.

hittps://www.frontiersin.org/articles/10.3389/fpsyg.2018.00725/full#B31



https://www.frontiersin.org/articles/10.3389/fpsyg.2018.00725/full#B31

[Tpobnembl METOO0NOMMN

e Disyllabic signs ([Mpumep) PeleHne?
e Triled movement (TM) HO: epenthetic movement ([Npumep) PelweHnne?
e Complex movement ([Npumep) PeweHune?



CnegcTBua Ang Teopun

Established phonemic inventory of RSL
How well each of the previous theories applies to RSL.

Maybe | will have some insights into how to develop the Prosodic Model theory.



CnenctBust anst nNpakTUKU

If we know phonemes and phonological processes which can apply to these
phonemes we can analyze all signs as a list of phonemes arranged in some order,
so that we can recognize not whole signs but phonemes on the videos. In addition
to that, the phonemes inventory has to be obviously much shorter than the number
of all signs in RSL. Thus, we will be able to use less computer memory and make
the process of signs recognition more effective.
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