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-ﬁ Overview

* Obijective:
— Build a model of expressive gestures

— GVLEX project (Gesture and Voice for expressive reading):

* Endow humanoid agents (NAO, GRETA) with gestures while reading a story
to children.

* Partners: Aldebaran, Acapela, LIMSI, Telecom ParisTech

* Steps to be done:

— Gesture lexicon: Elaborate a repertoire (meaning, signals) based
on gestural annotations from a storytelling video corpus.

— Gesture selection: Based on extracted information of the story
context to select gestures (to be realized) from the lexicon.

— Gesture realization: Instantiate gestures animation in
synchronization with the speech.
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Method

* Use the platform of an existing virtual agent system,

Greta

* Following SAIBA framework

* Two representation languages:
— FML: Function Markup Language
— BML: Behavior Markup Language

Intent Planning

D

FML Behavior Planning BML Behavior Realization
Feedback I Feedback

BML Gestuary




Affective Presentation Markup
“I™  Language — FML-APML

Describes the communicative functions
Based on APML language (deCarolis et al)

<?xml version="1.0" encoding="1S0-8859-1"?>
<IDOCTYPE fml-apml SYSTEM "fml-apml.dtd" [|>
<fml-apml>
<bml>
<speech id="s1" start="0.0" language="english" text="Hello world.">
<description level="1" type="gretabml">
<reference>tmp/from-fml-apml.pho</reference>
</description>
<tm id="tm1"/>
Hello world!
<tm id="tm2"/>
</speech>
</bml>
<fml>

nigue name

class and
Instance

duration

<performative id="p1" type="greet" start="s1:tm1" end="s1:tm2"/>
<emotion id="e1" type="joy" start="s1:tm1" end="s1:tm2"/>
<world id="w1" ref _type="place" ref id="away" start="s1:tm1’end="s1:tm2"/>

</fml> 4

</fml-apml|>
P Pelachaud
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=zt Behavior Markup Language

<bml>
<head id="ex6h5" start="1.00' end='4.0">
<description level="1" type="gretabml">
<reference>head=head down</refers
<SPC.value>1</SPC.value>
<TMP.value>1</TMP.va
<FLD.value>-1.0</G Value>
<PWR.value2g#PWR.value>
</description>
</head>
<face id='ex3f2' start="4.10' end="'1.4">
<description level="1" type="gretabml|">
<reference>eye=eye down</reference>
<SPC.value>0</SPC.value>
<TMP.value>0</TMP.value>
<FLD.value>0</FLD.value>
<PWR.value>0</PWR.value>
</description>
</face>
</bml>

unigue name
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duration &
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mAIT Robot vs. Greta

* Degree of freedoms

* Not dynamic wrists

* Three fingers that open or close together

* Movement speed (>0.5 seconds)

* Singular positions

=> Gestures may not be identical but shoud convey similar meaning




Gesture: Fall down




Gesture: Stop




Gesture Lexicon

Different degrees of freedom

Variant of a gesture encompasses a family of gestures that shares
— the same meaning (eg to stop someone)
— a core signal (eg vertical flat hand toward the other)

Gestures within a family may differ along the non-core signals they
use

Construction of a common lexicon with
— Greta-Gestuary
— Nao-Gestuary

In the specific lexicon, variant shares similar meaning and signal-
core.



Build Gesture Lexicon

* Goal: Collect expressive gestures of individuals
in a specified context (story-tellers)

* Stages:

1. Video collection
2. Code schema and annotations
3. Elaboration of symbolic gestures

annotations
Videos
corpus

Gesture
Editor

10

elaboration
Gesture

Repertoire



w1 Video collection

* 6 actors from an amateur troupe were
videotaped

* Actors had received the script of the story
beforehand

* The text was displayed during the session so
that they could read it from time to time

* 2 digital cameras were used (front and side-
view)
* Each actor was videotaped twice

— 1st session as a training / warm-up session

— the most expressive sgssion can be kept for analysis
Martin
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Video corpus

* Total duration: 80mn

* Average: 7 mn per story

[ = .—.av— Lecteur multimédia VLC

B
5= )

“ u
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D0
[51-2.avi

————— ——————
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=@ Code schema and annotation

* Code schema
— Goal: enable specification of gesture lexicons for Greta and Nao
— Segmentation based on gesture phrases
— Attributes
* Handedness : Right hand / Left hand / 2 hands

* Category: deictic, iconic, metaphoric, beat, emblem
(McNeill 05, Kendon 04)

* Lexicon: 47 different entries
* Annotations using Anvil tool (Kipp 01)
— Current state: 125 gestures segmented for 1 actor
— Rich in terms of gestures : 23 gestures per minutes for subject

13
Martin
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Annotation

File Edit View Tools Bookmarks Analysis 7

afbo&88

[ [O[X] P Main Video: 51-2.avi (80%)

(>

Welcome to Anwil 5.0 beta 12
ML validation successful
Open ARVIL file: DiLe Quoc AnHGyleS1-2-Ch-D G-text
Loading video:

video codec: MJPG

sCreen size: 720x540

frame rate; 30.00029945373535fhs

duration: 08:42:33 (15668 frames)

audio: LINEAR 32000.0Hz stereo

q] Ii [ T»

Current specification:
Diile Qo AnhiGylexoesture-afiectxml

P« A4 o I4M

Annotation: 51-2-CM-DG-texte. anvil

:

[ .. . D] B

2 chatvenait @ passer,

1]

x| B eaker.Gesture

Track (primary). Speaker.Gesture

Time: 07:158:56 - 07:20:30 (52 frames)

Aftributes

hand: 2H

category: emblem
lexicon-ertry: Emblem.Despair
lexem: "Emblem Cespair"

Comthent

Martin
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* (Gesture described
symbolically:

— Gesture phases:

preparation, stroke, hold,

relaxation
— Wrist position
— Palm orientation
— Finger orientation
— Finger shape

— Movement trajectory

— Symmetry (one hand, two

hand,..)

15

Gesture Editor

gesture class: |

load gesture save gesture

instamce: |
test gesture quit

gesture side:  right | left | both |assym|
right arml left arm Iswﬂchl

assymetric:

gesture phases

actual phase number: 4 of1 oo previous phasel go next phase M | inzert phaze | delete p

hasel

phaze type: [PHASETYPE DEFAULT x| pose fram file
statts af: fe=————lf—yznp | hrowes |
arm postion: [:J O Q [:J O O O O O D :J |j
i i L i i L
fixed [ fixed [ fixed [
hand shape: ) i % e thumb shape: ;ﬁ) @
| S
] Q 1 i i 1 ‘w fixed ;‘ & o
Lo e Wy KR WY
hand shaps: 4 = thumb shape: 52
i AR I3«
- - L AR
N &
a o & L A & &
- - L L - - L
hand | £ B, 8
=y t —= A t
orientstion; \I' it | ¢ t:f_" e.‘.C_AT;» s T rt Il\ ] : (._.:_A?;) s s
palm: G G Lol ol T T e e e e
fingers: £ O & O & O L L L - - -
™ mowvement to the next phaze: & up xy O f"
O Wave Amplituder 0-30% LA 'El-
O Circle = G down - _%‘ :.,_
O Increasing Spiral Freguency(0-4) O intern 4
< Decreasing Spiral  Inverse way ) extern yz O .’!,l




EZ | TAcK: dpeaxe JESTUre [= T 2ST]

Track (primary) Speaker Gesture

o= lGesture Editor

Ml pesture editor 0.9b E”:-E|
Camimiert HeSIn: e iDE!CT-IC - load gesture save gesture
o Fiaces instance: [PIECES

test gesture cuit

X sture side: rigrrtl lett | hoth assyml
Edit Cut || Exteny assymeteic: rigr'rtarml left arm |3W'rtc:h| gesture phases

: 0 AR actual phase numbes |1 of1 oo previous ph‘ase' go next phase M I inzert phase I delete phasel
o o7 g o o 78 hage type: - oze from file T
o0t fomoz oo |oood  fooos  fomos  fooor  [eoos foooe foodo fomid [ i !STROHE : _=l L
starts at: | T Jo=0 browse ||
Yoild bien longtemps, un soir de printerm.. ‘tmis petits
e ] N e ¥ m
o
fixed [
hand shape: thumb shape: a;;b‘, g fflil
4 oo T
& fixed I & © 0
hiand shape: thumh shape;
<7xml version="1.0" encoding="IS0-8859-1"7> P R g‘\\ 3 &
< IDOCTYPE bml 23¥3TEM "bml.ded™ []= E N
<hml>
A B a
<Esture: Rty \‘\ 4 2
<type>DEICTIC</type> y & & &

2 & | o |
<hand>BOTH></ hand> nmm;iﬁ-FﬂT|ﬁ“L e -k ! A ) + |
<handshape>FIST</ handshape: R B < - P wa R s o [0 J L e L
sextendedfingerdirection:>UP</extendedEihgerdirections ek L R R R S
<palmdirection>POLAR</ palmdirecti fingers: ® £ O O O O $ & 8 & &

<locat in:\n_vert ical>HIGH</ locat in:\n_vert icals
<locat iDn_hDriznntal:-DUTi'mRD-:f locat iDn_hn:urizn:\ntal}
<loeat iDn_distanceHTEAR{f locat iDn_diStanCED-I

<fgestures D10 16

</l
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 Positions of hand

— Pre-calculate joint values of all combinations of hand positions in 3D space
(vertical, horizontal, distance) = (ShoulderRoll, ElIbowYaw, ElbowRoll, WristYaw)

— Current state: 105 positions corresponding to 7 vertical values, 5 horizontal
values and 3 distance values

— Replace symbolic positions by real joint values when compiling.
* Forms of hand

— Open hand
— Close hand
—————————— e
<2xml version="1.0" encoding="IS0-8859-1"7> Jointlame Jensor
ZIDOCTYPE bl SYSTEM "bml.ded” [1= LShoulderRoll 0.061%18
sl LElbow¥aw  —-1.552450
<gesture:
<type>DEICTIC/ types LElbowRoll  -1.512482
<hand>BOTH></ hand> Lilrist¥aw 0.009162
<handshape>FIST</handshape> LHand 0.039663

<extendedfingerdirectionxUP</extendedfingerdirection: :
<palmdirection>POLAR</ palndirections RFShoulderPitch 0.2139404
<trajectory>STRAIGHT </ trajectorys> E3houlderRoll -0.069072
<twohanded>MIBROR=/ cuchanded: RE lbhow¥amw O~ =
-clucat:.LDn_verFlcal:MIGH{H lncatlun_v?rtlcal% BE lhowRoll 1.560120

{lucatlnn_hnrlznntal>DUTHARD{Ilucatlun_hurlznntal>

{lncatiun_distancEHIEAR{.-" chatiDn_distanch{ EWristYaw -0.012314
</gestures FHand (G B 25 55
</bml>



BBZ Roference to repertoire of gestures

<?xml version="1.0" encoding="IS0-8859-1" 72>
<!DOCTYPE bl SYSTEM "bml/bml.dod™ []>

<hml

<gpeech id="gl1" start="0.0" type="applicationfwav" wvoice="acapela" langu
<description level="1" type="gretabml":>

<“reference>tmp ffrom-fml-apml .pho</reference:

</descriptions>

<t id="tml"/> Woila

<tm id="tm2"/>hien

<t id="tm3"/> longtemps,

<tm id="tmd4"/> un seoir — BML Realizer tw[l..2] - [2.9,3.1,3.2,3.4,3.6,3.7,3.9,4.2]
<t id="tmi"/> de printemps,

<t id="tm6"/> trois

<t id="tm7"/> petits

<tm id="tm&"/> morceaux

</ apeech>

start="s1:tm2" end="s1l:tm3" stroke="0.2">
<degcription level="1" type="gretabml":-

{reference}heat=RH_BEAT{freference} E— BML Reahzer

</descriptions

<gesture id="rhbeat"

</gesturer

Start="s51: s end="s1:tmT" Seroks=""0. 2"
<degcription level="1" type="gretabml":>

<referencericonic=one night</reference: B M L Reahzer

</description>

<gesture id="un soir"

</gesturex

<gesture id="troi morceaux"
<degcription level="1" type="gretabml":>
{rEfErEnce}icunic=three_pieces{frEference
</description>
</gesturer

—— BML Realizer ————

Model
JointName
LShouldsrRoll
LElhowVaw
LEI1bowRall
LUristVaw
LHand
RghoulderPitch
RShoulderRoll
EElbowVaw
RElbowRoll
RUristyaw
RHand

Sensar
0.061318
-1.552450
-1.512482
0.008162
0.027663
0.219404
-0.069072
1.606056

Hodel

JointNeme
LshoulderRoll

LicistYaw
LHand
RShoulderPitch
RShoulderRall

start="s1:tm?" end="s1l:tml0" stroke="0.2":

0.061318
-1,552450
-1.512482
0.009162
0.027663
0.219404
-0.063072
1.606056
1.560120
-0.012314
0.012390

0.061318
-1.852450
-1.512482
0.009162
0.027663
0.219404
-0.069072

W 1.608056

RHand

1.560120
-0.012314
0.012390

APIl.Anglelnterpolatio
n(joints, values,times)

18



First result

time: |464BDEI | F&F buffer: |33 | BAP butfer: ID |

* Voila bien longtemps, un soir de printemps, trois petits morceaux de
nuit se détacherent du ciel et tomberent sur Terre....

19



Future work

* Lexicon Elaboration:
* Encode symbolic gestures in BML syntax.
* Define invariant signification of gestures.
* Gesture Realization:

* Improve synchronization mechanism to tie
gestures to speech.

* Add expressivity parameters for gesture
Implementation in real-time.

20
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