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Abstract

This paper deals with non manual gestures annatatvolved in Sign Language within the context afanatic generation of Sign
Language. We will tackle linguistic researches igndanguage, present descriptions of non manustuges and problems lead to
movement description. Then, we will propose a newosation methodology, which allows non manual gest description. This
methodology can describe all Non Manual Gestureél piiecision, economy and simplicity. It is basedfour points: Movement
description (instead of position description); Mment decomposition (the diagonal movement is desdriwith horizontal
movement and vertical movement separately); Elemecomposition (we separate higher eyelid and I@yelid); The use of a set of
symbols rather than words. One symbol can desondogy phenomena (with use of colours, height..rstRinalysis results allow us to
define precisely the structure of eye blinking @k the very first ideas for the rules to be desily All the results must be refined
and confirmed by extending the study on the wholg@ugs. In a second step, our annotation will beluseproduce analyses in order
to define rules and structure definition of Non MahGestures that will be evaluate in LIMSI's ausdin French Sign Language
generation system.

1. Introduction

-
o
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The French Sign Language (LSF) is the visuo-gelstura b %
language practised by the French deaf community. Fadh T Pl S
Research on the LSF, as for all the Sign Languégk) ,,fﬁ-,:; = {,_{.,_J@%? B
requires to built and analyse video corpora. (1 - A

This paper tackles non manual gestures annotatittinw . o , » .
the context of SL research. Non manual gestures@iv  Figure 1: ‘Happy'in LSF.  Figure 2: ‘I feel &fdn LSF.

annotation, like co verbal annotation, lead to dption  However these linguistic researches can't yet éxpad
problems: how to describe a movement? Thigjefine the way that NMGs operate to assume these
communication presents an annotation methodologyiynctions. Therefore, systems of LSF automatic
which allows non manual gestures description inedin  generation do not deal” with NMGs. That implies
SL. comprehension problems for deaf people. A specific
The first part presents actual descriptions of NMsl ~ NMGs study could allow us to know when and how
problems lead to movement description. In the seéconNMGs are involved in meaning transmission and
part, we propose a new methodology, which allows udformation comprehension, in order to design anfar
precise NMGs description. The third part, finafiyesents ~ description usable by automatic generation sysfeiis

an application of this methodology and our firgsuits. study involves precise description of NMGs.
L At present, descriptions are symbolical and need
2. Non Manual Gestures Description instantiation for the animation software (for exdenfsad

Sign languages are made up of manual signs and n@xpression” is not understandable by the animation
manual signs (movement of the eyes, eyebrows, moutoftware and need formals definitions) (ChételdéPe
cheeks and head), that is defined as non manuairges Braffort, Véronis, 2007). Transcription systemskeli
(McCalve, 2002) or NMGs. HamNoSys (Prillwitz and Zienert, 1989), figure 3ea

: . . closer to this instantiation but describe only NMGs
Many researches irSL emphasize the importance of yosition (for example "eyebrows high”, at the rigntthe
NMGs at different language levels (lexical, synitzadt figure).

pragmatic...) (Liddell, 1980; Coerts, 1992;
Vermeerbergen, 1998). Plus, these researches iigeogn RO« R wihat (.11
that NMGs are essentials for the message comprienens
More particularly, studies on LSF can show the main . » -
functions of NMGs like themodality expression, the Figure 3: ‘What' with HamNoSys system.
adjective production... (Cuxac, 2000; Vergé, 2001). This type of description relates to a given instamd does
For example, at the lexical level, figures 1 and not allow us to deal with and to obsertree movement

Moodyl986) show that the difference between ‘happy’ MENSIY ?nd dynamics. for example, for a desaript
z(and | f}(/ael sic)k’ in LSF is only the face’s expriss PP such as Eyebrows high”, we would like to know the
movement intensity and the rising duration. Thirgse

systems are not accurate enough to study the ienemt
of these elements in the meaning transmission.
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3. Toward a new methodology The duration of these phases can vary accordintpeo
context. For example, an eye blinking lasts, onraye,

%,2 seconds (Chetelat-Pelé, Braffort, Véronis, 208t

the closure of the eyelid can vary between 0,04 @ad

seconds (figure 7) according to the context leadng

different meaning.

Our purpose is to have an objective and precis
description of all NMGs involved in LSF within the
context of automatic processing of LSF. Then, wappse
a new annotation methodology, which is presenteithis

section.
This methodology can describe all NMGs with premisi 012
economy and simplicity. It is based on the use eéiaof | {1 | |
symbols rather than words. £ oo | |
Moreover, one symbol cadescribe many phenomena E SHHHHHH HEH i L AL
(with use of colors, height...). For example, we ase 004 +HHHHHHEAHHH |
symbol for the rising and the color of this symbbanges AUHUUULHUUL | UL UL
according to intensity (Figure 4). Thus, the numbér
Symbols isverysma” (Figure 5)_ D 12 A d A TA o NERHEdTMEEXH YR MNANT NI NDOMAATAS GO
Frame
Figure 7: Closure duration of higher eyelid in mkihg.
f * Thus, if each movement is annotated by specifyhegpéd

Figure 4: Different degrees of intensity three phases, it is possiblestudy the importance of each
phase in the comprehension process.

lTK J& f —»> 4. Application of the methodology

This methodology was applied on the LS-COLIN corpus
(Braffort et al, 2001; Segouat, Braffort, MartinDG5).
This description is based on three points: The LS-Colin corpus was build with the double aim t
provide data for linguists who want to highlighteth
iconicity of the LSF, and to provide good qualitgtpres
for computer scientists working on image processing
- movement decomposition: for example, the(Segouat, Braffort, Martin, 2006). This corpus was
diagonal movement of shoulders is describedecorded with three cameras, providing three shubtse-
with an horizontal movement and a vertical up, frontal and upper. With such a kind of corpora,
movement separately; linguists and computer scientists can work togetimethe
o ) .. same video in order to perform complementary amalys
- movement description (instead of position o, our part, we used the close-up shot (figurea®)

description): for example: "eyelid lowering" annotated movement of the eyes, eyebrows, mouth,
instead of "low eyelid". The definition of each ¢heeks, shoulders and head.

movement depends on the previous movement

Figure 5: Symbols used.

- elements decomposition: for example we
separate the higher eyelid and the lower eyelid;

The decomposition of elements allows us to acquire
points, which move only on simple lines (Frontaielj
vertical line and lateral line). Thus the descaptis easier
and precise.Finally, annotating a movement rather a
position allows us to describe all observed phemane
even those, which could seem less central. Thasa it
possible to annotate first and choose secondly the
pertinent phenomena.

Moreover, this methodology gives us the possibitity
study all phases of the movement. In fact, a mowense
made up of three phases: transition between the fir

position and the second position; stop on the sikcon Figure 8: LS-Colin corpus, close-up view.
position and transition between the second positiod )
the first or another position (Figure 6). One second of LS-COLIN corpus comprises 25 frames.

Annotation was made frame by frame on 3 persomnsafo
total of 8 minutes).

j j We used Anvil software (Kipp, 2004) because it\aiaus

to describe and play the video in the same timgu(ei 9)

e B and offers the possibility to use personal icortsictvis of

) f \ primarily importance for us, and colour, which isry

ﬁ ﬁ useful to capture global organisations in the aminmh

ol : (Figure 10).

The figure 9 shows the four windows of Anvil:

Figure 6: Phases of movement. The top left (a), is the edit window (for selectiagd

playing the video frame by frame...); the middle i&jhe
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video window; to the right (c) there is the atttdbu For the blinking of the eyes, the annotation shaoha

window (for annotate) and at the bottom (e) is thetheir positions are accurate and probably conshin
annotation window. Indeed, frequency of eye blink varies between trage

e blinks in 0.01 second and only one in 18.5 seconds.

= R u """"""""
' - Moreover, these eye blinks are present betweersigns
in 70% of cases. The staying 30% are the signditiepe

and the specific signs like ‘explosion’, which neetlink.

This first annotation showed that this methodoldgan
@, (@) answer to our purpose: all NMGs can be describéith, w
- BE ik few symbols. Moreover, the dynamics of the movement
_h (= R v - =
& I EYPPPRTPPIN . PPPPRRPRPOONI .. Finally, first analysis results allow us to defipeecisely
the structure of eye blinking and eyebrows and dghee

can be analysed, and each phase of it separately.

very first ideas for the rules to be designed. This
methodology must be evaluate and each symbol must
g — have a numerical instantiation (Chételat-Pelé, Braf

Figure 9: Anvil Software. Véronis, 2008).

Annotation (Figure 10) is made up of two partsthat left 5. Conclusion

are the elements to annotate and at the right és thy, gydy tackles NMGs annotation within the cohteix
annotation with time axis from left to right. SL research. Annotation system needs precisionthér
The first line shows the eyebrows movements: That fi instantiation in the animation software.

symbol is a slightly rising (first degree); the sed
symbol is the position keeping and the third symbkah
new slightly rising. Thus, one first degree risiplgs one
first degree rising result in a new position higkeecond
degree: the arrow colour changes) (symbol numher 4)

We have presented in this paper a new annotation
methodology based on the use of a set of simplésign

the corporal element decomposition, the movement
decomposition and the movement description. In allsm
subset of a LSF corpus, this methodology allowstaus
Second line shows the higher eyelid movement: we ha describe all NMGs with precision, each movementspha
two eye blinks (in green) with two phases (closarel ~ separately. All the results must be refined andficoed
opening). Then in blue, we see a rising eyelid dedc by extending the study on the whole corpus.

degree). In a second step, our annotation will be used twpce
The third line represents lower eyelid movemene Blue ~ analyses in order to define rules and structurnitieh of
color shows a rising and the yellow color represemt NGM that will be evaluate in LIMSI's automatic LSF
wrinkled eyes. generation system.

Colors are very precious for analysis. For example,
can study the influence of the local phenomena hen t
utterance level: here, in figure 10, the blue partthe
three lines corresponds to the expression of sepri
(eyebrows high, eyes very open...) and the yellowt par
corresponds to a sign which needs wrinkled eyeas,Tif

is possible to study the duration and the impoeant
each element.

Soursils

e (12

e

Paupiere inf

Figure 10: Annotation Extract.
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