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Theoretical Issues in

INTRODUCTION METHODS:
Prior warks on the uss of pace I sign languages are mainly based on quallistive anatysie. & J¥ely g 11l I KT o Y17

= The stimuli are made of short simple scenes which present vignettes of everyday life. In these scenes
describing the use of space, especially for sign recognition and animation purposes. (which involve two or three characters), individuals interact without any language (no speech, no signs,
no written words). This material is designed to elicit specific linguistic structures.

Jantunen et al. (2012) point out that most motion capture (from now on mocap) studies on

L s e L Rl e For each scene, the experiment contained the same following sequence:

(Wilbur, 1990), phrases (Tyrone et al., 2010)), and that the collection of biomechanical = Look at a scene presented on a screen;

discourse-type data has been marginal (cf. Duarte and Gibet, 2010). Even though recording, = Look at pre-videotaped questions on a screen. All participants have been presented with the same §
processing and analyzing biomechanical data is time consuming, we believe that the questions and had to answer with a short statement (e.g. a man and a woman); |
understanding of the interaction of signs in space in discourse has to be analyzed using = Produce the answer after each question;

discourse data. This requires a robust markerset in order to automatically recognize and = Based on the scene, produce a short narrative.

identify specific signs such as pointing signs.
o 2) GETTING THE KINEMATIC DATA

Eye gaze toward x Body shift toward x  Localisation on x POINTING toward x m

= The Eagle Camera system (Motion Analysis Corporation) is a passive marker system.

= Cameras strobe IR light that markers reflect.

= Cameras are independent from each other (can be pointed in any direction).

= Markers are not automatically labeled (need for post processing).

= Sampling rate of 60 Hz (to be temporally synchronized with our eye tracking system, faceLAB).
= Small spherical markers of 4 to 6 mm in diameter.

« The processing of the data is long and arduous ( ription, visual king Wt wh LD hz
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identification of each form). i /
We use a 3D motion tracking system as a tool for quantifying: |

CONTEXT : SPATIAL ASSOCIATION IN LANGUE T s rwplat sy | -

DES SIGNES QUEBECOISE (LSQ) — he p”°3‘ =lidy ;
ea

= The Margspat research project works on the linguistic description of four slra(egias thal - n

are used to identify and track refi within a di se ( phosy i[or=al{font) 8 & = |

and pragmatic perspective). Torso (back) DR 2 |

Pelvis 0 4 |

* Instantiation of a noun in di can be d through spatial iati |Am 3 0D Gx 2 |

using one of the four followlng strategies (Parisot, 2003 Parisot and Rinfret, 2008; Rinfret, 2009): Han T 5x2 1x2 |
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« The phonetic contours of the spatial trace left by spatial association; IE8 Ee
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= The scope of each strategy of spatial on one
» The spatiotemporal patterns of spatial association. X2
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Using the 3D motion data, we aim to convert the manual identification of the strategies of MD2 ” . .L—

spatial iation to an ic operation, in order to end up with corpora that are P @ s

more representative of our data, in a lesser amount of time. MD3 — PK2

Objective
AUTOMATIC RECOGNITION OF POINTING SIGNS:

Givgn th§t the pointing sign is, from the b'iomech_anic_al perspective, BIOMECHANICAL CRITERIA

easier to isolate than the other forms (body shift, localisation), the goal of
the project is to mark out the linguistic and the biomechanical parameters

which will allow the automation of the identification of this form. 1) Calculation of the linear distance between markers on the index (1X2) and

the middle finger (MD2);
2) Calculation of the mean distance between IX2 and MD2;
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} PROBLEM: NEED FOR A MINIMAL MARKERSET % 3) If the signal of the distance between IX2 and MD2 is greater than the mean
|
i

If the signal of the distance between X2 and MD2 is less than the mean

= The description of sign languages using a 3D mocap system is quite new. Early studies
distance, the event ‘mean down’ is created.

‘ distance, the event ‘mean up’ is created (Visual 3D, C-Motion Inc.);
4)
exploiting mocap data are Wilbur (1990) and Wilcox (1992). More recent works are, among L

others, Tyrone et al. (2010), Duarte and Gibet (2010), and Jantunen et al. (2012). @ . .- .
= Due to the great variability of hand shapes and types of contact in sign languages, the . . .
movements of the fingers involved are much less regular than those in handling activities (e.g. . . . " 3
prehension task). Thus, the post processing (manual labelling of markers) becomes a really 2 Calculatlp ".Of it el .Of.ﬂ X0l oftr_\e m',d itz (fETe) MD.1’ AT .{. ]
{ o [ el rf el i ber of markore is mnortant. 6) The beginning of the pointing sign is identified when the angle is greater |
[ P » 05pOcially P! ' than 80° (in the intervals defined by the events ‘mean up’ and ‘mean Y ® ©
| down’).

There is a primary need of a robust enough but minimal markerset without affecting the
| reliability of the data.

To our knowledge, there is no description in the literature on mocap studies in sign languages of
a robust minimal markerset that allows the automatic recognition of signs in continuous
discourse data.

RESULTS
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SOME REMARKS ON PRIOR STUDIES

= Few have used continuous signing (c.f. Duarte and Gibet, 2010; Jantunen et al., 2012).

= The size of the markers, when mentioned,
makes them intrusive (c.f. Cormier, 2002 (25
mm); Mauk, 2003; Jantunen et al., 2012), even
more if they are wired (c.f. Malaia et al., 2008).
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The MS and the biomechanical criteria allow the automatic recognition of pointing signs in LSQ
without false positives.

PROBLEM : no automatic recognition of consecutive pointing signs

= SOLUTION : calculation of the median duration of pointing signs = isolation of consecutive

: From Malaia et al. (2008) pointing signs.
o i i . * Some have included markers on the back and the pelvis, which is
o vt | for the of the actual position of the body (e.g. TO BE CONTINUED
o A body shift, body rotation).
e, 3 = Defining the biomechanical criteria for the recognition of
From Tyrone et al. (2010) da = “loose” pointing signs;

= non canonical pointing signs;
= The method does not work with all participants: need for a generic rule of
recognition;
thmmmbdcﬂhdabrﬂummﬂcmﬁmddm

* No precise description of clothing (c.f. Tyrone ef al.,
2010); loose clothing (c.f. Jantunen et al., 2012).

From Jantunen et al. (2008)




