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AbstractThis article proposes a sthtat on communication support systen
can be used by users with Athetoid Cerebral Palsy. Today, many cac
support systems are available on the market and/or presented in fhieeljt
include (1) virtual keyboards, (2) softwareiaisgrgms, (3) speech recogn
and (4) other types of input systems dedicated to physically disabled
computer interface and physical aids). After the description of these four
communication support systems, this artigleadsynthesis in which our vi
each category of system in relation to the considered user profile is provii
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RZsumZet article propose un Ztat de l'art des systemes déiteriulaicatio
utilisables par des utilisateurs de profil Infirme Moteur CZrZbral (IMC) at
nos jours, de nombreuses aides "~ la communication sont proposZes s
et/ou prZsentZes dans la littZrature. Ces aides rassemblent il yiea el
les logiciels exploitant des pictogrammes, (3) la reconnaissance voce
autres types de systemes de saisie dZdiZes aux personnes handicapZ
(interface cerveardinateur et aides physiques). Apres la descriptssiveude
ces quatre catZgories dOaide, cet article se termine par une synthese
notre point de vue sur chaque catZgorie de systemeen¢lativprofil visZ,
fourni.

MotsclZs: systsme d'aide " la communication, infirme moteur eisiorale
donnZes.
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I 1 Focus sur les utilisateurs de profil Infirme Moteur CZrZbral athZtosique

I 1 Etude des catZgories d'outils susceptibles de contribuer " urielaidemmunication
I 1 Description d'exemples reprZsentatifs d'outils possibles
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Figure 1Clavier Dvorak
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3.1.1  Le clavier Dasher
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Figure 2Clavier @sher
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3.1.2  Le clavier Metropolis
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Figure 3Clavier Metropolis
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3.1.3  Le clavier Opti et Fitaly
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Figure 4. Clavier Fitaly

Memo 3of 7 w Fitaly

What youneed to do tohave 4
ach i ontest i

to tap this sentence as fast as
you can without any error.

3.1.4  Le clavier Skeleton key
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731.8968%'! .D'HA&S/A! KA'l #<$H&S5! & '&BE&HSAAL'GF! AH#ES! 9%AAA! $#! 731.8968%'! 456! ?#514!

I'&8I4AA'615/31$#10318/4'94! .d/68$&5#68%'! .45! A%B5F! &$! 456! 7%55& 234! .19%264'&3! 3#7&.4A4'6!/'4]

731.8968%'19%334964!4'103# 2#&5N=2EMIBIS6!. 4568 11#/ @ /68 $85#64/35!:#' . &IH#T 15| A%64/3=

¥ 9C$%.$H)- IP1$419%'63]$4!.41$1%3.8'#64/3! 456! #554C! 9%AT$46! KAL' [SFI'#2&<#6&%'1 4'634! $45!
04':6345F! 469=N! 4'l A%.4! .10&$4A4'6=! "d%3<H#&5#68&%' .45! $466345! 743A46! .41 31./&34! $4!
'06A?341.41A%/24A4'65! 74 #'6I$#!  5H#&58M=

¥ 1%4"%CE%+)9B54! 9$#28431 AAH 411 #7734'6&55#<4 OHBA%3<H# &5#68%'! .45! $466345! 74/6!
7436/3?243!$d%3<# &5#b4/3=

¥ O/FE4+$.+"%&-(*&1)&-J-.KD) IPI$4I 7T$HOAAL'6!.451$4663451743A46!.4131./8&341$41'%A?34! 4]
A%/24A4'65=!1!

¥ =$)&L)&*ESL+-$.+"WR!)**HI

¥ 8+)&"(&EME*)%APIE#H<'&A'! "#SHF!)**HNIU#&E5EP *M |

Figure 5. Clavier Skeleton Keys

S L -
the ) ] Esc Bksp - ﬂ
1o e t o S C m
and a n i u h f
you I« | 1 P y v X
it d g b w K J
is . > " - q z
of [ shift | «0 U+ | Caps | cwml Alt
123 | ?@& | Menu | Task | Start | Profile | Scan+ | Scan-
vB <|> <> OK? | @www | F1i1 ?22? Exit

3.1.5 Le clavier Comlis

"4 &'D1+-& Ki&</34WNA56!/'19$#2&43!BI$SA193#'1%76&A&5 11 7%/31/'1#99Q5! 7T#31 2#$#DH<AF1#249)!
&96&Y%"#8&341 731.896&0=! J$! 5I#<&6! 9474 #6! .1/'4! #&.41 B! $#! B! '&8/4AL'6F! &$! 4!
743A4617#5!.4104#8&34)./163#&64A4'6!.4164@64=
¥ 9C$%.$H)- IP1&$1456! 0#9&$4! . I/68$&5H#68% FI $H#! SH&E&A TH3 2H$H#DH<414561%76&A&51419#31$4

$4517$/510318/4'645!5%'614'1734A&Q34!7%5&68%'=
¥ 19%4"%CE%+)%8R! %' '4! 74/6! T#5! $4! 9%'0&</FABA5! A#U/59/$45! ‘41 5%'6! T#5! 0#9&$45! B!

#664&'.3414' AY%. 41 PHS$HDH <A 9#31 4$$45!54163%/24'614'1.43'&Q34! 7%5868%'! #'51$41 T#39%/35!

134964 <$41$/A&'4/@%
¥ OIFE4+$.+"%& -(*& 1)& -J-.KD) IP! 5&! $4! 7$#94A4'6! 45! $466345! 456! %76&A&51! 7%/3! $4!
HSHDH<AFI&$! . %&6! $I:6SMALE! 7%/3! SUBS&SH68%'1 #2491 /1 U%D56&9R! KO318/4AAAL'6! /68$8&51!
7#31.451/68$85#64/35!.4173%08&$!IE>1#6:16%58&8/4N=!
8"4+E.EQ&. 1#55%98H#6&%'
=$.)&L)&*ES1+-$.+"9B!)**p !
8+)& "(& *EME*)%AP! :667Pfi& 4#55%98&#68% =% 3ZEREIHAALSIS48$H#28435
$493#9%A$E&5f

afihmiA Journal dOlattion Personysteme Vol. 6, Num. 1, ArtJdnvieR017



ftat de IQart sur les systemes d@aidmfmunication pour profil IMC athZtosique 9
Yohan Guerrj@hristophe Kolgirranck Poirier

Figure 6. Clavier Comlis

) o s IO T —
&
E A N R C V OUi <retour aux lettre
J]J] 1 ]JL|]P|H]|W |nonuama
SIUIDIGI| K| é |sos7pou
JUSQU
TIMI B! Z @ <<| & |5952gNE
xxx | >> so0s 3 JOUR
0 F x S— JOUE
Q| Y |[parfe| <X | X> |""""|$9% 4[;aRDIN
!

3.1.6  Le clavier Chewing Word

"41 73&'9&74! /' 9$#2843! >:4x&'<! y%3IKi&</34! IN! .&00Q34! $#3<4A4'6! .45! 73191.4'65! !
54/$45! 8/4$8/45! $466345! 5%'6! #00&9:145! 5&A/$6#'1A4'6F! 46! 51#<4'94'6! 4'! 0%'96&%'! .4! $#!
7%5&68&%'./'9/354/31$%35!.41$#!.43'&Q34!4'6314=IX&!$#!$46634!5%/:#&6 14" |1#77#3#06! 7#5!K9418/&!4
#554C! 3#34NF! $4! A%/24A4'6! ./!9/3581 #00&9:4! $45! $466345! 5/&2#'645F! 6%/U%/35! 7#3! 73%?#?&$&
AHTTH#3&68&%' 93%&55#'64! I! ['4! 9#54! TA3A46! 5&'%'! $I#00&9:#<4! 4! $I#$7:#?46! 4'6&43! K6%/U%/3!
9%$#551! 9%AA4! 73191.4AA4'6N=! a'4! 9#54! 743A46! $1&'54368%!'! .I/'" A5THIAF! ['4! #/634! 94$$4!
AIMO#3#96Q3415719&#%K/! 1/'"5&<'41 .41 7% '96/#6&%'=!"#15#&5&4! 54! 0#&6! 7#319$&9! 'Y 3A#$! %/! 7T#3!
9%$&9!$%'<=1J$!4@&564!#/55&! " A%.4! . 10&$4A4'6!46! /' A%. 41 #/6%9$&9=!"#!1731.&96&%" .4! A%65! 45
&'61<314! 46! .D'#A&SB/AF! 4$$4! 51#.#764! #/! 2%9#?/$#8&34! .4! $1/6&$&5#64/3=! J$! '1456! A;A4! 7T#5!
'19 455#&34! .41 7%&'643! $4! A%6! 7%/3! $4! 2#$&.43F! &$! 5/00&6! .4! 0#&34! /' 9$&9! $%'<! 5/3! $#! $466.
%/634F! &$!456! 7%55&7$4!.4!'4151$496&%"43!8/1/'4! 7#36&4! ./! A%6! 731.&6F!51&$!'419%33457%".! 7#*
6%0/6!B!0#&6!#/!A%6!5%/:#&61=

_2#'6#<45!PI$#! . &56#'94! 7#39%/3/4! 7#3504H/3&5! 456! %76 &A&514F ! $#!731.&96&%'! .4! A%65!456!
63Q5! 400&9#94=! "45! #994'65F! $45! A&545! 4'1 0%3A4! 46! $45! 7%'96/#6&%'5! 5%'6! &'51314¢
#/6%A#6&8/4A4'6E

J'9%'21'&4'6!P! $4! 0#&6! 8/4! $45! $466345! 9:#'<4'6! .41 7$#94! 4" TA3AH#'4'94) 4A# .41 ['4]
9%'94'63#6&%'! 7$/5! 1$42 V443! 3#77%36! #/@! 9$#2&435! 56#6&8/45! K7%/3! $458/4$5! $45! $466345! 5%
6%/U%/35!BISH#IA; A4l 7SHIAN=!

_77319&#6&%'! 5/3! $4! 5D58RWU! 9$#28&43! 743A46! .d193&34! 3#7&.4A4'6! 46! #249! ' 400%36!
7:D5&8/4! 0#&?$4=! >474' #'6F! B! $#! 5/&64! .4! 8/4$8/45! :4/345! .d/6&$&5#6&8Y54 3B 45!
#.&9#T7145! A%64/3! 34554'64'6! ['4! O#6&</4! A4'6#$4! LN3#'<4F! )*--MIl 94! 7%&'6! 456! B!
9%'5&.1343#/55&!7%1/3!.45!/6&$&5#64/35!.4!73%0&$ JE>1#6:16%5&8/4=!

O#64!.4!131#$&5#6EW**G!
X&641%/1310134'RALN3#' <4AFN*-*MILA3#'<4F)*--M
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Figure7. Chewing W/d

10

edneur

000 Chewing Word

S——

VIARCEL PROUST m

cadran

DU COTE DE CHEZ SWANN
Premiére partie
‘Longtemps, je me suis couché de bonne heure. Parfois, a peine ma bougie

dteinte, mes yeux se fermaient si vite que je n'avais pas le temps de me dire :
«Je m'endors. » Et, une demi-heure apres, la pensée qu'il était temps de

chercher le sommgg Swiimam je voulais poser le volume que je croyais
avoir encore dans uffler ma Iumiére ;jems cesséen
I

CIEJMDAP

mfond | %

M comme Marcel

~ barre d’état

3.1.7 Leclavier K-THOT

_249&0Q3>:< | %76&A&5SKI&</34! QN 9:#8/4! ?%/6%' 9%'6&4'6! 8/#634! $466345=! \%/3!
51$496&%"43!/'41$46634F!$1/6&$&5#64/319$&8/4!15/31$4127%/6%"2%/$/146!0#&6!5%36&3!$#!5%/3&5!./1¢
$#1$46634=1"451$466345!%'6!161!34<3%/7145! 7#BEHNOBAITY 94! 1#77#3&6&%' . #'5!$#1$#'</4!

03#'z#&54=!>419$#28&43!#!161!9%'2/!17%/3!$45!7435%"451 JE>=

¥ 9C$%.$H)P! $#! .&56#'94! 7#39%/3/4! $#! 5%/3&5! 456! .&A&'/14=! >#3! $45! $466345! 5%'6!
%3<#'&5145!7#313#77%36!B!$4/310318/4'94!.1#77#3&6&%'! #'51$#!$#'</4 1 QBA=z#
¥ 1%4"%CE%+)%! $4!19$#2&43! .AA#'.41/1400%36!.4!9%'94'63#6&%' &AT7%36#'6! 7%/3!63%/243! $#!

$4663412%/$/4F194$#14'63#0'4!/'410#6&</412&5/4$$4146! N4'6#$4=

¥ 9/E4+$.+"%&-(*&1)&-J-.KD) !P!"41'%A?34131./&6!.416%/9:45! 743A46!/'4! &A&'[6&%'! .4]

$1400%36!7:D5&IBEEG!$HI5#&584=!
¥ =$)&L)&*ESL+-$.+"WRI)*- |
¥ 8+)&"(&*EME*)%APNAH#EI"#SHH** M

Figure 8. Clavier-RHOT optimisZ
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3.1.8  Le logiciel B-link

P QL+98Ki&</34bN456! /'l $%<8984%! 8/&! 743A46! B! $0/6&$&5#64/31.41 90%AA#H' 43! $1%3.&'#64/314']

9$&<'#'6].45!D4/@F!$4519%8&'5].In&S$! 164#'61342/5 T#315#x4?9#A=1"419$#2&43! 31#S&5 4 ') 2H$HDH< 4!

KA%/24A4'6) /' 9#331! $/A&'4/@! 51$4968%"#'6! 9:#8/41 6%/9:41 Bl 6%/3! .41 3]$4N=!"d/6&$&5#64/3!

400496/41/'19$&<'4A4'6!.dD4/@!$%358/41$4104FBR! 4/ @145615/31$#16%/9:412%/$14=

¥ 9C$%.$H)-IP! "4] $%<898&4$! %0034! /'l %/6&$! .41 5%/3&5! 2&36/4$$4=! j'l 74/6! 1<#S$AAAL'6! #33;64:
$193.&'#64/3!B17#36&3)./19$#2843=

¥ 19%4"%CE%+)88! "4! 9$#2&43! '41 0%'96&%"4! T#5! #249! 69AAS X429#A5=! J$! AAH 4!
244/9%I7).419%'04'63#6& %=

¥ 9/FE4+$.+"%&-(*&1)&-I-.KD) R84!$%<89&A4$! 743A46!.0400496/43!.41$# 5#&5841#249!63Q5! 74/!
.d400%36! 7:D5&8/4=! E#&5! 4'1 9%'6347#368&4F! $0/6&$&5#64/3! .%&6!541 9%'94'63431 7%/3151$496
$#1$46634129%/$/4=

¥ =$)&L)&*E$L+-$.+"BE-* &

¥ 8+)&"(&*EME*)%ANLY 3{$#RI4$%1)*-) N

Figure 9. R.ink

/&J Maj e ! u p d $

ﬂ Ctrl | . r C D (

Q:. At [ s | n | d f 2 & ' ¢
Bsp 1 0 d y e a u

N AmmEEEEEN SRR

Q Tab N | 11 o u PgDn

xJ E s h K = [l = . ¥

319 H-MOUSE

>:Q87 ! Ki&</34! -*N0%'968%"4! 9%AAL! 5/88 %' 9:%&5&6! .I1#?2%3.! /'l 2$%9! ./! 9$#2843!

K6%1/9:45!.410%'968%'5!%/!1$466345NF17/&5!/'41.451$466345!.419417$%9=1"#1731.&96&%']. 45| A%65! 74/t

0%'9689%"43!.41.4/@!0#2%'5! P15%&6!$4! A%6!5%/:#8&61151#00&9:41<3k94!#/!.8.968%"#8341731.89680=

&$!'4151#008&9:4! THEI AHESISHISA4663415/&2#'6414561#00&9: 14! #'51$41A;A41<3%/741.41$46634=!]'174/6!

9:98&58&3!/'1#/6341<3%/741.41$466345!7%/319%'6&'/43=!

¥ 9C$%.$H)- IP1$41'%A?34131./&61.416%/9:45!743A46!.1#991$1343I$#I5H&5&4=

¥ 1%4"%CE%+)@8I%''4174/6!7#51193&34&34964A4'6) #'5!/'1634#&64AA4'6!.4164@64=

¥ O/FE4+$.4+"%& -(*& 1)& -J-.KD) &8&B4! 9:#'<4A4'6! /! 9%'64'/! .45! 6%/9:45! 7T43A4L6!
1#991$13431$# 54858 AFIAHES!. AAH . 41/'1400%36!.419%'04'63#68%'5/77S1AA6#E34=

¥ =$)&L)&*ESL+-$.+"BEZ &

¥ 8+)&"(&*EMEX)%ANINH.AI$! "HSHFG M

Figure 10. ClaviertMIOUSE

ejarinsua’ tlomdcua?!
pfbvhgqéc, zyxkwee;-
e j a r i| n| s| u|l a| *
clavidef clavier claviers
Eftout Efface Espace Parle MA/TIN STOP
ceci est un clavi ,
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3.1.10 Le clavier XPeRT

"41 O$#2&&R5);< IKi&</34! --N134564! 63Q5! 73%9:41 .1/l 9$#2843) SxUBELH! 456! .%'9! 7$/5!
0#9&$AIBI#7734'.3417%1/3!.45!/68$85#64/35!.419$#28435156#' #3.5=! UTABES!5& A TRILS!51#<&.6!
4] T$#0431$45!97$45!.41$466345!$4517$/510318/4'645!K_XF! TFIj[FIv NI#0&'18/419:#8/41$46634!
1/'19%/7$415%861#99455&2$41 T#3! /"4 A#&'|.&568& 9641 7%/31#991$1343! $#1 5#&584=! 04! T$/5F! $#1$46¢
$#1 7$/5! 0318/4'64! K'N! #77#3#06! .4/@! 0%&5! 5/3! $41 9$#2&43! 7%1/3! ;634! #99455& 2BUBTH#3! $45
A#&'54
¥ 9C$%.$H)IPISH . &57%5&6&%'.451$466345!743A46!$#. &AL 68%'.41$1400%36!./34 61$#I5#8584=
¥ 19%4"%CE%+)%B!$I#7734'6&55#M$#2&431 734" .. /\64AT5IKA'283%'|H*:NILE#36&'1461\4998&!
PHWM!
¥ O/FE4+$.+"%& -(*& 1)& -J-.KD) P! 9%AA4! $45! 2&<3#AAAS! 5%'6! 3U715F! $#! .&564#'94!
TH#39%/3/417#3I$H#15%/3&5!456!. &A&Y14=
8"4+E.EQY#34XA4R4AB
=$.)&L)&*ES1+-$.+"9B)<*Z I!
8+.)&" (&*EME*)%4PY4..&'<  FI)**WM

Figure 11. Clavier XPeRT

R
Rbitatal Ll bl ik
O

@A ,1$C+)*-8%"%&".+D+-E-&D"%".$/)- &

"4519$#28435!'YP 76&A&S515134734"4'6F15%SEBFH5&68%'1.4516%6/9:45!.4519$#28&4351#CA436D!
%/18x436DF!5%&6!$0%3.341#$7:#216&8/4=1>ASH#!#1 7%/31#2# 6#<418/41$d/6&$85#64/31#338241B!63%/
$466341 206/$/4! 7$/5! 0#9&S$4AAL'6! 46! 3#T&.AAL'6=! [%/5! #$$%'5! .&59/643! #5! 94664] 54968%'! 45!
9$#28&43512836/4$5!'%' BEFBBIAY % 647 4F17/851AI$6&745E
¥ | 07'6988  IKi&</341-)N%0034F!/'410%&5!8/I/'41$46634145615#8&584F!8/#63 PRGNS
54A&63# 57#34'6513473154'64#'61$451$466345!5/&2#'645!$4517$/5173%P#27$45=!
¥ 9C$%.$H)IP!%'1 74/615%/$&<'431/'4) . &A&'[68%'! /1 T#39%/35! . &t 5%/38&5! <3K94!#/1 2%/6%']
8/&IH#T TH#3#06!#/6%/31.41$#16%/9:4151$496&%" 14=

¥ 1%4"%CE%+)%! %'l 74/6! 9%'56#643! /'4] .&A&'I6&%'! .41 $#! 2&64554! .41 5#8&5&4) B! 9#/541 45!
9:#'<4A4'65!.41$466345) #'5!$#1731.8968%4'=!

¥ O/FEA+$.+"%& -(*& 1)& -J-.KD) P! $4! 9$#28431 743A46! ['4! BI6&%'! .4! $1400%36! 7:D5&8/4F!

AHE&S51%'174/619% 564643/ A1#I<A4'6#68% ' 41$#19% 94 63#68%'=
¥ =$)&L)&*E$L+-$.+"%R!)** H
¥ 8+)&"(&*EME*)%APIT#D #SN"#$%H+ MILTHD HBESUF!)**bMILI5S%R%5R&R!)*HM

Figure 12. Clavier KEYGLASS

opt. del

¢ esc bl;sp

hm
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3.2.1  Leclavier KeyStrokes

"4l O$#28&8)I8.*"2)-&  Ki&</34! -ZNU56! 54/$4AL'6! O%ATHBE?SA! H2AHjX=! X#!

7#36&9/$#38&611456!$#1731.&96&% ' IMDAGEE5.43'&Q34145619#7#2$4!.4173%7%543!/'| A%6!5/&2# 6!

$41 9%'64@64! .41 $#! 7:3#54=1\34'%'5! $I4@4ATSA! 5/8PBH68SE5H64/3! 5#8586! SISRERIAN

$%<89&4$I2#173%7%543!54/$4A4'6!. 45| A%65! A#5D/$& 5=

¥ 9C$%.$H)- P! $#! 6#8$$4! /1 OS#2843) SIH-.#764! B! $14'283%"4A4'6F! $#! 731.&96&%'! .45! A%65! 456
63Q5! 400&9#94F! 94$#! #991$Q34! 0%364A4'6! $#1 5#85&4! 46! 4' 9%'518/4'941 &A&'I4! $#! O#B&</
7:D5&8/4%

¥ 1%4"%CE%+)%! &$!'41 7%55Q.41 7T#5! .41 A%.41 .41 10&$4A4H'" [6&$&5H#6AIBI&! [68$&54! /'
I'&81412%/6%' 1KAY%'%, ?%/6%NF %/319%'63]$43!/'1%3.& #6 4 /3T 4/6!. %91 7T#5!$d/68:$&543=

¥ O/FE4+$.4+"%& -(*& 1)& -J-.KD) IP! $#! 7430%3A#'94! .41 $#! 731.&96&%' .41 A%65! 743A46!
1#991$134310%885!$#!5#8584=

¥ 8"4+E.E®! 55856824x#34

¥ =$)&L)&FESL+-$.+"UR1)*** |

¥ 8+)&"(&*EME*)%APIEH<'&A'! I"#SHF!)**HVI

Figure 13. Systeme de prZdiction de mots de KeyStrokes

Mot saisi par I'utilisateur :

Le - Article masculin

Mots proposés par le clavier

1
Bateau chat chateau - Noms communs masculins
|

@A@6)841$C+)*&,69TI:N &

"419$#28439TI,:N IKi&</34!-HNI56!4'| A%.4!#C436D=!"1/68&$&5#64/B68%0"4! $#!$46634!
#249'$4!7%8&'64/3! .4 $#15%/3&85!%/! 7#3! /' 5D56QA4! . 4! 2#$#D#H<4=!"45! A%65!5%'6! 73%7%515! 5/3!
.4516%/9:45!./'9%$#28&4312&36/4%!7#31731.&96&%"$4\@ &9#$4=!
¥l 9C$%.$H)P! &3$! 456! /6&$&5#7?7$4! #249! 6%/645! $45! #/6345! #77$&IH#6&%'5F! #249! 7%55&?&$
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¥ 1%4"%CE%+)%! $4! .&96&%"#&34! 9%'6&4'6! 74/! .4! A%65F! 94! 8/&! #! 7%/3! 9%'518/4'94! .4]
3#$4'6&3!$#!5#&584=

¥ 9/f* E4+3$.+"%& -(*& 1)& -J-.KDP! 94! 9$#2&43! '1456! 7#5! %76&A&51! 7%/3! $45! /6&$&5#64/35!

#'.8&9H715!A%64/31K&'9%/#'6!$45!/68$&5#64/35!.4173%0&$ JE>#6:16%5&8/4NF!9#31$45!$466345
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Figure 14Clavier CLAVICOM
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3.3.1 Le clavier CLAVICOM NG

"4 O$H2&&B69TI,:N& U' | Ki&</34! -+NBA4734'.| $45! A;A45! 738'9&745! 8/4! $4! 9$#2843)
73191.4'6! 6%/6! 4'l #U%/6#'6! .41 '%/24$$45! 0%'968%"#$&615=! "45! '%/24# 68! AWUY%/64'6!
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$#15%/385=!
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9%33457%" #'6! B4!'%/24$$45! 0%'96& T #3! 9%'518/4' 6! %'l 74/6! #U%/643! .45! 6%/9:45!

#2491.451A%65!19%A7$465!461.%'01#991$13431$# 54858 4=
¥ 19%4"%CE%+)%BI$410#8618/41$451$4663451$4517$/51/6&$8&514515%&4'611$%&<' 145! 34$4'6&6!$#15H,
¥ O/FEA+$.+"%&-(*& 1)&-J-.KD) &!$45!6%/9:45! ./19$#2&43!'415% 6! T#5! .&57%51454290)!

%76&A&51AF 94SHIH/<AL'641$41'%6A2341.41 A%/24A4'65! ./3# 6! $#] 5#E5&A! 9%AAAL! $41 A%'634!

$d16/.419%ATH#3H#6824).&57%'&?$4! A BB3&AHSHUF)*--H#ME
¥ =$)&L)&*E$L+-$.+"WR!)*Gl
¥ 8+)&"(&*EME*)%APIL_?23##AI'"HSHF)*-)M

Figure 15. Clavier CLAVICOM NG
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3.3.2  Le clavier CLICK-N-TYPE

"41 9$#284361,0 QRI57 | Ki&</34! -WNB4734'".! $41 A%.41 _u Tv|=! }/#634! A%65! 5%'6!
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$451245%8&'5!.41$d/68$85464/3=
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Figure 16ClavielCLICKN-TYPE

3.3.3

#& Click-N-Type (French)
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Figure 17. Clavier Sibylle
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3.3.4  Le clavier virtuel AZERTY

"41 9$#2&43! 2&36BMT <! &K :#8S%INKI&</34! -GNBAT34'.1 $#1 A:AL! &57%5868%45!
6%/9:45! 8/1/' 9$#28&43! 7:D5&8/4=! "#! 731.&968%'! .45 A%65! 51400496/4! 7#3! %3.34! #$7:#21688/4=!
"451 A%.45! 1#99Q5!5% 6! $45!5/&2# BB #2491 /1 5D56QAA! .41 79%8& 6#<41 %/! 'l 9%'64#964/3=1"45!
O#54519%'6&4"4'6!. 45! $466345! %/ /'416%/9:41 .41 0%'96&%'| K7%$894! T#3#ADGIHAB! A%.45!

4! 5#8584) 5%'6! $45! 5/&2AMS7#3! 9$&IF! T#3! #/6%9$&9! %/! T#3! 2#$HDH#<4! KI%'08&</3H?$AN=! "

.10&$4AA4'61 456! #/6%AH#6&8/4F!46!51400496/4) . 1#2%3.1 7#31$&<'41 46124351 $41 2451 7/&51 7#31 2$%9! #'5!

['41$&<'AF1 7/&51 94541 T#31O#TN /"1 9% 6#064/31 74/6!;6341 23#'0: 11 4'| T#3#S$SQ$4! /1 9$89! <#/9:4!

1/ 415%/385!"%3AHS4E

¥ 9C$%.$H)- P! $45! 73&'0&7H#/@! #2#'6#<45! .41 941 9$#2&43! 5%'6! P! $#! 0#08$8&61! .I/68$&54#68%
7%558?8$8&61! .41 931431 5%'! 73%734! .&96&%" " #&34F! $# 7%55828&$&61! .41 34.1A#3343! $1%3.&
$I#&.41./19$#28&43=1045TBA 0#&6!.417%/2%8&319%AAH 431$0%3. &' #64/31 7#3!$d& '643A1.8#&34!./!
0$#2843112&641$451A#' &7/$#68%'5!7:D58.8/45=!

¥ 19%4"%CE%+)%B! $45!$466345! /1 9$#2843!'415%'6! T#5 7$#9145! .41 A# &Q341%768&A&514! 7%/3! $#!

SH&58M=
¥ O/FE4+$.+"%&-(*&1)&-J-.KD) |P1O4I O$#2&4B6! TH#51%76&A&S 1I#/1'&24#]! .45 T$#IAAAL 65!

45] $466345=1\0/3! $45! /6&$&5#64/35! .41 73%08&$! JE>! #6:16%588/4F! QUMM CHERKS4A)

7:D5&8/4174' #'6!$#15#8584=!
¥ 8'4+E.E@INH#E&SYK
¥ =$)&L)EFESL+-$.+"WRI)**Z 1
¥ 8+.)&"(&*EME*)%APIVASHEHBHSHR!)**pM

Figure 18Clavier AZERTY
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3.35 CLAVIDEF
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¥ O/FE4+$.4+"%&-(*&1)8J-.KD) IPI$SAI0#&6!.417%/2%&3193143!.45!6%/9:451743A46!.1%76&A&543!$4!
7$#94A4'6).451$466345=

¥ 8"4+E.E®!J.14! 55%9&H#6&%'

¥ =$)&L)&*ESL+-$.+"WR!)**HI

¥ 8+)&"(&*EME*)%APL #/.4/$ FI)**GM

Figure 19. Clavier CLAVIDEF

|Clavidef utilise une synthése vocale SAPI4 ou bien une synthése

J\vocale Sapi

[F1-sapin

F2-sapins.
p

3.3.6  Le clavier Discover Screen

"41 O$H#2&&B: +-4"C)* 884%))% | Ki&</34! )*NIA56! '4] #&.4! #]! 63H#&BAAL6! .41 6A@64! 46) #/!
78$%6#<4! .41 $#! SUHIBSBS5! 6%/9:45! 74/24'6! 9%'64'&3! ['4! $46634F! ['4l &AH#<A! %! |'
7896%<3#AA4=I"#124358%'p!514'3&9:861.1/'.&96&% " #8&341731.&968&0=!!
¥ 9C$%.$H)- IP1&$!1456!0#08$4!.41$419%'08&</3431<3K94! B! /1 #558564'6=!>4$#1 743A46!.41317%'.34!

0&'4AL'6!#/@1245%8&'5).41$0/6&$&5H64/3=!
¥ 19%4"%CE%+)WBI&S$!'417%55Q. 41 7#5!. 41 24$H#DH#< A=
¥ O/FE4+$.+"%&-(*&1)&-J-.KD) IPI$41 0#&6!.41'4] TH5 #2%8&3! .41 731.8968%'! .4 A%65! 3#$4'6&6! $#!

2845541 41548584 =]
¥ 8"4+E.E®IE#.4'649&
¥ =$)&L)&FES1+-$.+"W1)**H"
¥ 8+)&"(&*EME*)%AP!:667Pxxx=4'#?$4A#36=9%Af.&5996DEI4" A#9 79"

Figure 20. ClavieidgoverScreen
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3.3.7  Leclavier COMFORT ON-SCREEN KEYBOARD

"4 41$C+)*& :N3:;<&:U  @,;77U &7IP:9;= I Ki&</34!)-N456! 4" A%.4! 8x436DI! &$!
0%'96&%"4!9%AA41$419$#28&43!.41y &' %x5=!I$!#00&9:4!$45!&9]'45!.45!3#99%/39&5!9$#28&43!7%/3!$4
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BI$d#991$13#68%'!. 41$#I5#8&584=
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Figure 21. COMFORT-8CREEN KEYBOARD

On-Screen Keyboard
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3.3.8 Leclavier CVK
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7%55Q.41/'4 19%768%' | T43A466#6!.41 7$#9431#/6%AH#6&S/AAL61$419/354/31#/19UIEBS#2843! B!
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Figure 22. Clavier CVK
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3.3.9 Le clavier visuel Windows

"4 841$C+)*& C+-()1& X+06L"YKE</341)ZN!34734" 1$#! &57%5&6&%'!.45!6%/9:45! .11 9$#28&43!
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RAD?%#3.

Figure 23. laviervisuel Windows

2 Clavier visuel

3.3.10 Le clavier Bekey virtual keyboard
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Figure 24. Bekey virtual keyboard

geehrter  |Genehmigung Geschmack | gehenden | geben b X |
gekommen | geschafft l gedacht | gestohlen gegebenenfallsl M 1 e K |
Esc| F11F2|F3 Fs | F6| F7 | F8] Fo|Fi10/F11/F12] Pm | RollBrk] )
4] 7/ 8] 9| o) B ° | «B8ack] = Wort J‘—’l
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______I_LJ___J _x_J__J__l__J___;___;__l____S_mﬁ__J _l DE
strg | Alt_| JARGr| B | Sug | -~ | - | x| |

@AZ 1$C+)*-&D(1.+.$/)-&%"%&"/.+D+-E-&
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I"#'$  Le clavier UKO-Il %
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=$.)&L) GE$L+-$.+"WRI)**Z !
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1| a saisie de chaque lettre nZcessite de presser p fois la touche sur laquesitdredite, oe p dZsigrsa position danke
groupe.
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Figure 25. Clavier UKIO
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8+.)&"(&*EME*)%A4P!L 43384 3F!)*- /4338 ABHSHF ) *--#MILN 43384 HSUF)*--?M
Figure 26. ClaviertHERMES

2| K-hermes =
proposition abc|ldefllghi|l[jkl| mnol||123
proposition 4 56
proposition pqristu/lvwx||lyzélleac (7809
proposition %] suppr Ctrl enter 0-+*/=.
proposition & Alt bin ‘ ."l € | v | > 4
proposition e.. ()-"_.,?2@!'; € [1{3#|

3 Cette recherche a obtenuReix DREES CNSA du meilleur mZmoire de master Il sur le handicap et la perte d'autonomie en
2011.
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Figure 27. Pagécran de PHRASEUR
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Figure 28. Pagécran de PHOTO TALK
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4.1.3  Lelogiciel CLICKER

61,07;  IKI&</341)DNAS6!/1$%<&O&AS! . 1#&.4! BISH O%AA/ &IHB&Y'FI 3&9:414'10% 96&% #$&615=!
J$1456!.4568'11#/@!7435%" 45173821451 .41 $#1 T#3%$41%6/18/&! %' 6! AAGIQEGH 645! .&00&9/$615! B!
514@738&A43!7#31193&6=1J$!1743A461. 41647431/'164@64146!. 41$410#&341$8341 7T#31/'415D'6:Q5412%69#$4
284' 419%AA/'&8/431<3k941B!/'41<3&$$414'68Q34AL B! THIHAL63H?$4=
¥ 9C$%.$H)- IPI&$IA56!7%558 234! I#U%/643!.4517:9%6%5!46!.45! 2804 UGEIBH6 896" 4561 0#0& $A4=!

SA$HIT43A46).417435% #$&5431$41$%<89&4$1545%'1$451245%8'5!. 4I$H/6&$&5#64/3=
¥ 1%4"%CE%+)%B! "d%3<#&5#68%'! 45! T8&IB%<3HAAALS! 456! 9%ATSES/1AF! 94$H! 3#$4'6&6! §

0%3A/$#68%'.45!7:3#545=
¥ O/FEA+$.+" %&-(*&1)&-J- KDYPI$H# 9%AT$A@&EUHBPY34594'94! 34" 1$1/68$85#6&%'171'&2$4!

79%/31/'/68$85#64/31.4173%0&8$ JE>1#6:16%6588/4=!
¥  8'4+E.E®'>3&IR5%606
¥ O#64!.4131#HS&5HOEMY - |
¥ 8+)&"(&*EME*)%APIVASSA <QABHSHF!) *HN>%$$&<BH**ZM

Figure 29PageZcran de CLICKER
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4.1.4  Lelogiciel Mind Express
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Figure 30. Md Express
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Figure 31. DONNER LA PAROLE
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4.1.7  pVoice
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Figure 33. pVoice
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Figure 34. SPEECH BASED CURSOR CONTROL
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Figure35 VOICE ACTIVATED SYNTAX DIRECTED ERIF®Rde description des parametres dOune
boucle " fournir vocalement

For Loop

1 Initislization
for ( inti=0

2 Condition
i < visitsAroundTheBlock -

3 Update
i++ M

loop body...

oK Cancel

)"$"!  Reconnaissance vocale pour des utilisateurs IMC%

a'l5D56QA4! .4 &)4"%%$+--$%4)& C"4$1)& /"(*& L)-& (+1+-$.)(*-& IN, &Ki&</34!Z\WiK 161!
73%7%51=1>415D56QA41456! .456&'1! 7$/5! 7#36&9/$&Q34A4'6! #/@! 7435%" 45! #D#'6!/'4! . D5#36:384!
K63%/2$4!.41$0#3689/$#68%' 41 $#1 T#3%$AF!.d%38<&'4! . &64194'63#$4F! $415D56QAA!'4324/@! 16#'€
"4 519:439:4/35!9%'943'15!%'614554#D1!.4173%7%543! /1 #$<%3&6:A4! TA3A466#'6!.4163#50%3A43!
BHS&<HS!. A TH3%SAB! 7435%" " 451:# &OH#T14514'  5&<HS.ATH3%SU3AHS&I1
¥ 9C$%.$H)IP! $45! 7435%"45! #D#'61 941 6D74! .41 73%?$QA4! .11$%9/6 &% HEI6I3BE$&543! $#!

349%"#&5# 94! 2%9#$4=! "45! 7435%"45! .41 94! 6D74! %'6! 5%/24'6! .45! 73%?$QA45! #249!

$4/35! A4A?345! 5/71384/35F! 7#3! 9%'518/4'6! /'l 64$! 5D56QA4! 74/6! 9% '63R BUO#9&$8&643!

$d/68$85#68%'.41$d%/6&$!8'0%3A#6&8/4=
¥ 1%4"%CE%+)%! $4! 5D56QA4! 34'9%'634! .45! .&00&ITSHBEBA9%#E&634! 9436#&'5! 6D745! .4!

2068 @F! 9%AA4! 94$$45! .10%3A145! 7#3! /'4] .D5#36:3&4! KO#5! .45! /6&$8&5#64/35! .41 73%0&$! JI

#6:16%58&8/4NF1#24914'1%/6341.45164#/@!.14334/35!& A7%36# 65!
¥ O/FEA+$.+"%&-(*&1)&-J-.KD) &!9415D56QA4! 7%55Q.4!/'10%36! 7%64'684%$! 7%/31400496/43! .41

$HI5HE5&A! /! O#&6! 8/4! $4/68$&5#64/3! '4! 0#&6! #/9/' 400%36! 7:D5&8/4! ./3#'6! HAIBESE5H6&%'

%3.&'#64/3=
¥ =$)&L)&*ESL+-$.+"WR1)*Z !
¥ 8+.)&"(&*EME*)%4&PK/#'7&3& 6 3HSUF!) **pMILW/ 22 4$HSHT**WM

afihmiA Journal dOlattion Personysteme Vol. 6, Num. 1, ArtJdnvieR017



ftat de IQart sur les systemes d@aidmfmunication pour profil IMC athZtosique 30
Yohan Guerrj&hristophe KolgdFranck Poirier

Figure 36. Reconnaissance vocale pour le¢adtéptZ dgSuanpirintet al., 2007)]
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Figure 37Interface cerveaardinateur

6.1.2 Le guide-doigts
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Figure 38Guidedoigts
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6.1.3  EdgeWrite
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Figure 39. @geWrite : (a) principe de saisie avec un stylet, (b) gestes ™ produire
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6.1.4  Saisie avec deux boutons
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Figure 40Saisie avecelx boutons (ceuxi Ztant placZsur le bureatl)

(@06 Text Composition Frame
(TCF4+TTS

Target Text
THE_QUICK_BROWN_FOX_JUMPED_OVER_THE_LAZY_DOGS

Composed Text

THE QA

= T I H F B
E (o] R C P z
A S u G Q DEL
N D Y J 0
L w X il 2
M K ? 3 4 5
Vv 6 74 8 9
1

Details:

1entHierarchyVariants.RowColUnigram(UtilityClasses.ProbabilityDistribution) Dwell Time (msec): 1000
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6:00: DI&. ;‘fﬁfg?g?g‘ggfﬁg{ﬁf&ﬁg 4| "410#E61 4164743173/584/3510%&515/31341
cQO: ' L0 o, ?%/6%'174/6!7436/3?43!$1/6&8$&5%#64/3
T#39%/3/4'7#3\$#!5%/3&5=
"#131./96&%'./""%A?34!.41?%/6%'5!
0G7'N78 & 4'<4' 34\1$#! . &A&'[6&%'".4! "4164A75!$8&A&61!7%/3!5#8&58&3!$45!$4
’ A7$#94A4'6!.41$#15%/385146!.41$# 5634554!$d/6&$&54#64/3=
0#6&</417:D5&8/M=
!
I
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Tableal2. Synthese globale sur les systemes ~ base de pictogrammes

0, ~&/"(* - 0, -
9CH% SH) &' (&) 8HSWLASIE-L | 1o/ 1y RO +)06.-&1" (81)-&H$UL+AS/E-&

U"D&L(&-J-.KD) & D")(*-&L)&.IN&IN, & o Y oL+4%
SHE A & D")(~&L)&.J)-&IN,  &HE."-+b(- &
"4517896%<34AAL5I506'6! 41<3H 4l
. . L} '
5>:087Q: & e Sans o
>415D56QA410%'968%" 4154/$4A4'615/31$4
5>:<:8<960 & or 61$17:%'45179%3642$45F17#319%'518/4'6!
I6&S&5HBA/3IIEST AT AI6ITH51$0/68BE&S5
"I/6&$&5H#64/3174/619314315%'173%
L2 O$H#2&A3FIABITH#319%'518/4'6! "451.8&00134'6517896%<3#AA455%6!
: $A%768&A&EA31THIIZHTTY36IB!Y %63<H#&515! #51.4106A234/545!3/23&8/45+
245%8& 5=
"4517 &9BY%<3#AALSI5'6124#/9%/7163%
0, *\__ i ]
N+%R\H)- & o e
=-UU7:869& o "A10#&6) AISHESEIISHIBY6HSEB11. 451 A%E
5067 & I $#1.&50/5580'=
" | 0, 15046'6! 4! ' Al
A517896%<3H#AAASISHBLAISIH AL p g p 03010 A706364#61 41A4Y5134" 1
IR76I9 & 6H&SSAFIOASHI7A3AA6! 41$45! SRS
51$4968%"43104#9&S4AL 6= o' =
" | 0, 1504'6! ' Al
P 4517896%<3#AAA5I5% 61 4B# 41 o

6#&$%4=

TablealB. Synthese globale sur les systemes de reconnaissance vocale

U"D&L(&-J-.KD) &

9C$%.$H)-&/" (*&1)-&#SYoL +4$/E-&
D")(* -&)&JIN&IN, &
$HE."+b()-A &

1%4" % CE%+)%.-&/" (*&1)#&%L +4$/E-&
D")(*-&L)&J/)-& IN, SHE."-+b()- &

8577,>&P987=&

_/9/'400%36!7:D5&8/4!'1456!

>415D56QA4!1'410%'96&%" 41 7#51#2491.45!
7435%"451#D#'6!.45!73%7?$QA45!

Q:8::& AAH 117%/319% 638431/
U<6 & 063.8'#64/3= d18%69/68%'=
T:1,78
9,<IT9<7=& . >415D56QAAI'410%'968%" 41 T#51#2491. 45!
! | |
8IU<9R& i 6&$&%i%34ﬂgf3#“43' 7435%" A51#D#'6!.45173%2$QA45!
=1:7,<7=& AAL6 d18%69/68%'=
7=I<;; &

4" %% $+--$%64)&
C'4$1)&/"(*&1)-&

IN, &

>4$#1743A46!.410#&34!.41$#15#8&58
5#'51#/9/'1400%36!7:D5&8/4=

"416#/@!.14334/3!34564!&A7%36#'6=
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Tableaut. Synthese globale sur les autres types de syst'mes de saisie dZdiZs aux personnes
handicapZes physiques

0, - "k - 0, -
9CI%.IH)-&/"("&1)-EHSNLAATIE-E | |0 110 CE064)06 -8/ (8 1)HEYL +AS/E-&

U"D&L(&-J-KD) & D")(*-&L)&.IN&IN, & o : L+as!
SAETbOA & D")(~&L)& JI)-&IN, &HE."-+b(- &
|%)*M$4)& "H () | | o' | 1&"' 1'41 | |
OS( O HIAHU%3&E11.4517435%"45! | >466418'6430#941'41743A461 74511400496
- . # &OHT145174/61$1/68$8543 A51#968.%'5!12%%$/145]. 41548584
L+%3$.)(* &
>41739%91.11743A461.0#991$13431 i a1 At o
() Q"+H.-& 54#858419#31&$!'"dDI#1 7#5! 4! 4'5DSGQA%Z‘?&';'/';fﬁ.gig&‘r’&A’"#5'
AVH24AL6!. 415%/3852 1A% ;
JLHyX reyg | ASHTAIBITABAL66341.0400181343) IBLAAW 4/ 4I<3H . 4I73L085R1H'5!845)

S5#8&584 A%/24A4'65 !

8%+-+)&$C)4&L)(\& "$$4!.4A#'.4174/1.d400%36!7:D5&8/4

"$$41.4AH .41'419%'94'63#6&%'!
T43A#'4'6417%/3!51$4968%"431$#!$4663

"(."%- %/31$#! =
V'(."%- & 7%I/31$#15#&584 206/ $/4+

Z& H+37133+GD(KD(QIK(HK  (MP(?GD?KOE+GD(H*ID(3  R3EK>K(

HK3E+DK(P(HK3(IE+M+3 PEKIF3(HK(OFG[+M(+>?  (PELKEG3+SIK (

\%/3! $#! 9%'9476&%'" .4! 5D56QA4! .456&'1! B! .45! /6&$&5#64/35! .4! 73%0&$ 1668 &B/4F!

7$/5&4/35!349%AA#' #6&%'5!74/24'6!,634!0%/3'8R5

¥

"#! 734A&Q34! 456! .4! 73%7%543! ['4! &'6430#94! /6&$&5#64/3! #249! 45! ?9%/6%'5! .4! 6#&$$4!
&AT%36#'64=!>4$#! 743A46!.4131./&34!$#!7319&5&%' . AAH#'.1417%/3!7%&'6431#249!$419/354/3!

A1 $#!15%/38&5!5/3!$4! ?7%/6988'943'1 1! 3#774$%'5! 8/4! 941 0#&6! 456! 213&0&1! <3k94! B! $#! $%&! .4!
i&665! Li&665F! -b+HM=! J$! 456! #/55&! 731013#?$4! .4! 7$#943! $45! ?%/6%'5! .#'5! $#! A45/34! /!
7%55&7%4!5/3! $45! ?%3.5! .4! $1&'6430#94! /6&$&5#64/3F! 9#3! 5&! $1/6&$&5#64/3! 2#! 63%7! $%&'!
7%&'64/3! .41 $#1%/3&5! K5/&64! 7#3! A@4AT7$4! B! /' A%/24A4'6! &'64A7456&0! %' 9%'63]$INF! &$!
543#178%8/117#31$417%3.1.41$#!04';,634=

"#1 549%'.41 349%AAH #6&%'! 456! .4! 2&543! B! $&A&643! $4! '%0A?34! .41 A%/24A4'65! 4! $#!
5%/3&5=1\%/3!9410#&34F!$%358/1%'73%7%54!/'41#3?%34594'94FI & M0#H/BAZ @ &A/A! $#!
73%0%'.4/3!.4194$3$9&=!>:#8/41 A%/24A4'6! .41 $#! 5%/3&5! 4'63#&'4! ['4! 0#6&</4! 7:D5&8/4!
7%/3!/'/6&$&5#64/3!.4173%0&$! JE>!#6:16%5&8/4F!.1%m! $I&AT7%36#'94!.4131./&341$4!'%A?34! .4
A%/24A4'65!.419416D744
"#163%&5&QA4!349%AAH #6&%'1456! 45888 B'5! $#IA45/34!./17%55&?$4!/'1457#9412&.4!

41 2#5! .41 $1193#'1 7%/3! 8/4! $1/6&$&5#64/3! 7/&554! D! 7$#943! 5% 9$#28&43! 2&36/4%=! 'l 40046F! $
A#UA4/3417#368&4!.45!$%<&9&4$5!#00&9:4'6!.45! &'0%3A#6&%'5!5/3!6%/6! $1193#'F! 46! $1/6 &$&5#6
73%0&%$! JE>!#6:16%5&86943$&<1!.4!.17$#943!5%/24'6!5%'1 9$#28&43!2&36/4$! 7%/3! 2&5/#$&543
9436#&'45!&'0%3A#68%'5=

"#18/#63&QA4!349%AAH #68&%'19%'943'41$#15#8&58&4!.4].%"145=1J$!0#/6!$&A&643!$45!.%"145!
BIS5#&5&3F!9#31948#! .AAH#' . 41?24#/9%/7!.4164AT75! B! $1/6&$&5#64/3!.41 73%0&$! Ia>E&B4L0
\#319%'518/4'6F! &$! 0#/6! 73&2&$1<&43! $45! A4'/5!.13%/$#'65! 46! $45!9:%&@! A/$6&7$45=!"%358
$1/6&$&5#64/3! 456! %?$&<1! .4! 5#&5&3! .45! &'0%3A#6&%'5F! &$! 0#/6! 73%7%543! .45! 1$1A4'65
31./&341$4!'%A?34! .41$466345! B! 5#&5&3=!\34'%'5! $14@4AT$4! .1/'Al #. BOHBIS4! 9:#AT!
7312/'B!946!40046F! &$!0#/6!73%7%543!.45!"%A5! .41 2&$$45!K7#3!731.&96&%'N!#/10/3146! B! A45)
8/41$#15#&5&4!456!0#&64=

| (
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\ & ?GD?MI3+GD( (

O#'5! 94 6! #36&9%4! 0%9#$&51! 5/3! $45! /6&$&5#64/35! .4! 73%0&$! J'0&3A4! E%64/3! >13173#$!
#6:16%5&8H &$! 51#<&55#&6! .41 .345543! /'l 16#6! .4! $I#36! ./! .%A#&'4! 4'1 16/.&#'6! $45! .&00134'65!
#&.45!B!$#19%AA/' &9#6& %' #96/4$$4A4'6! .&57 %' & BIHBBAFT6&7$45!.417%/2%&3!;634!/6&$&515! 7#3!
945!/6&$&5#64/3BF949&! 5#'5!5%/9&! .14 @ :#/56&2888&5! 7$/6]6!.4! 3473154 6#@&A =! >45!#&.45!

541 9%A7%54'6! .4! 9$#28&435! 2&36/4$5F! .41 $%<&9&4$5! B! ?#54! .41 7&96%<3#AA45F! .41 5D56QA45! .
349%"#&55#'94! 2%9#3$4! 46! .1#/6345! 5D56QA45! 2#3&15! K&'6430#945! BRAHH4/3F! #&.45!
7:D5&8/45...N=! "#! A#U%3&61! .4! 945! 5D56QA45! 456! .456&'14! #/@! 7885%561.#'6! /']
#.&IHTIA%64/31461%/ | A4'6#HP=

"4519$#28&435!28&36/4$5!5%'6!$#! ?#541. 41S#I9%AAI' &IH6&%'#55&56 14! 7#31%3.&'#64/3!Li/3/R#x#!
I"#$%1)**-M=104!'"%5!U%/35F!%"74/6!163%/243!.41'%A?34/@!6D745!.419$#28&435=!>:#9/'19%A7%364!
ASB#2#'6#<45! 46! .45! &'9%'21'&4'65! 54$%' $4!1 6D 74! .41 #' .&9#7! .41 $d/6&$&5#64/3=!>416D74! .4]
5D56QA45!34564! /' A%D4' $%'<! 46! 0O#6&<#'6! 7%/ 3! $#! 5#&5&4! . #'5! $41 9#5! .1/6&$&5#64/35! .41 73%0¢
JE>1#6:16%5&8/4=!

"45!$%<&98&43$5! B! ?#541.417&96%<3#AA45!743A4664'6!.4!0%3A43!.45!7:3#545!5&A7$4A4'6!146!
H7&.4A4'6=! >45! 7T3%<3#AA45! 5%'6! 73&'9&T#$4A4'6! .456&'15! B! .45! /6&$&5#64/35! #'.&9#715!
A4'6#/@F!46!#/@! 7435%"45! #D#'6! .45!#664&'645! A/6&8/45=!"45] &A#<45!3473154'64'6! 5%&6!/'!
%?U46!5%8&6! /'4! #96&%'=!\$/5&4/35!16/.45! %'6! 161! 400496/145! #0&'! .4! 63%/24BABHEAYS!I
& 1#$417%/319:#8/4|A%6!.41$#!$#'</4103# ' z#& 54! Ls#&$S#' 6 FIHAAIVIA/6! 1 <#$4A4'6193143!/'4]
746&64!1# &A#6&%'!.1/'41B18/4$8/45!549%'.45!8/&!3473154'64!/'41#96&%'=!

"#1349%"#&55#'9412%9#$41456! /" A%DA' 73%A4664/317%/3!&'643#<&31#249!/'1%3.&'#64/3
O#&6!.4!$#!3#7&.&61! 41 S#! T#3%$4=1>474" #'6F19415D56QA4!'410%'96&%"4! 7T#5!%/!0%'96 & %" 4! A#S!
#249!$45!7435%"45!8/&!%'6!.45!73%?$QA45!.d1$%9/6&%'=!045!349:439:45!5%'6!4'19%/35!#0&" . 4!
64'643!.4!1315%/.34194173%?$QA4=IE#&5!/'1$%'<!9:4A&'13456414'9%34 BDIT6t3& 3=

"45! #/6345! 5D56QA45! 16/.&15! K&'6430#945! 943WBH#&'#64/3F! #&.45! 7:D5&8/45N!
9%AT7%364'6! 1<#$4A4'6!.41'"%A?34/545!$#9/'45!46!5%'6! 4" 7#36&9/$&43!.&00&9&$4A4'6! /6&S&5#?$4!
4'1A%?8&$&61=

678&57,857,<IT78&=7&;  7,>7;,>7&=9U8&,7&=:N 91U7 @BI9U<&lU<7;9,<lU& >:NN7 O

N9,>1U7&7<&Q<16189<7Q ;&7U&8I<Q9<I:U&=7&>9 U=1,95 OB:U<&U:NP;7Q878 &&

I 1 |l serait possible de proposer diffZrents types de systemes dOaide " la rZalisation dOactivitZs, auss
bien personnelles que professionnelles, destinZs " des utilisateurs de @raftiMbsique.

I 1 Ces systemes pourraient stre exploitZs via diffZrents types de supports dOinteraction, embarquZs ou
non sur fauteuil roulant (comme spZcifiZ dans [Guerler2013a] [Guerrieral., 2013b]).

'l Ces systemes pourraient «tre adaptatifdpsedes criteres liZs aux carathristiques des handicaps
considZrZs (par exemple une dysarthrie plus ou moins prononcZe)

I 1 DiffZrents types dOZvaluations pourraient etre envisagZes. |l serait possible dOen effectuer er
mobilitZ (avec support dOinteractimbarquZ sur le fauteuil roulant), comme dans [Guerrier et al.,
2014]. DOautres Zvaluations pourraient otre effectuZes en laboratolinénguabn aussi bien en
situation dOinteraction avec un ou des systemes, quOen situation de communicatidre mZdiatis
impliquant un ou plusieurs interlocuteurs.

I 1 |l serait Zgalement possible de reprendre chacun des systemes recensZs dans le cadre de cet article
et dOeffectuer des Ztudes centrZes par exemple sur la performance et/ou la fatigue engendrZe
impliquant desuq'ets de profil IMC athZtosique. Il serait possible ainsi de procZder en consZquence,
dOune part” des Zvolutions des systemes concernZs, et dOautre part ~ des comparaisons par rappor

" des Ztudes impliquant aussi bien des utilisateurs valides que lissteutis concernZs par
dDautres types de handicaps.

>41 . %A#H&'41456!5%/394!.41'"%A?34/@!.10&5!7%/3! $#!19%AA/'#/61!4'1 J'643#96&%' ' WIAA4
E#9:&'4F1#/55&!?84''#6&%'#$4!8/1&'643'#6 &% H$4=
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C] &FK>KF?+K>KDE3  (

LRS- L0 HYO #2131 (1#%$H#4105!.O51#!"#(1#%6  71*I'8LIN1"#9-:;." - #<-#SH#="1$10;#%S$#"53*1#>'$#- 1#
0&1".$"# (&0"&.$%0# 5SL('0$: +# 290*# 1/1.0'11"# $-*# >'>I/11"# @$".'0A# B'.$.(# I"# C&D%%# E&-"$F# :&- # %!- # *&-"11G# (1#
THI#<-1#%1*#.1%!10"1- *#$1& LI/ # (1#%$# . 1>-1#C?@9#: &- . #%!- *# .S .<-I*#:1." LI1"*#$I$1"#:1. [*#(I$/,%'&.1.#
%J$."0%!+

CC8FK [KFKD?K3  (

» ! _?3#H#HAFIE=FIV%E&55&Q34F!\=F!V346%'F! j=F! V3/'46F! *=F!"4! X#/ @F! i=F! "/D%A#3F! E=F! 1! s&<%/3%/@F!
K)*-)N=N\#$$&#9%AP!5D56 QA4IA/$6 &A% #$!.1#&.41BISHI9%AA/ &I#6&%'=I I TVEFI ZZKHS-T 7=!-pZ

»! _?3##AF! E=! K)**ZN=! "45! 61$19%ARIO#6&%'5! 7%/3! $45! :#'.&9#715=! J'!I _"#$45! .45!
61$19%AA/ &9#6&% '5FIX73&'sABBH<F!)**Z=17=IGpBGb=

»! _S$H&'FIw=FIV4'6i43343F!O=F!T%9:9%'<#3FN\=F!T!X9:/9RFIX=!K-bbbN=!"#0#6&</4!P!.41$#!?&%$%<&4!B!$
T:#3A#9%$%<&4=IV/$$46&'IS4&$$A XNAALLSF-ZHEI77=1W

b1 _$$A'FIE=FIEQN34'434F+=F1 1132451 V=1 K)*pNH145& <" #'.1 0&4%.1 42#$/#68%' %0!\:%6%6V#SRP! _!
&<&BHS! &AH<AI 9NAA/ &IHERI' | #TTSEIHE&Y'| 0%3 TA%T$AIX&6: | #7 #5&#=11\3%9=!_XX VXI!*pF1j96%?4:
-+ ,-pFI)*pFIVAATAF!_3&C%'#FlaX | =

P! _$$&5% ' FIV=Iu=FIO/"4F! X=F!"RE&$ST'Fle=!O=!T=FI TI[&U:%$6F! _=VBx#BI5S! 73#96&9#$! ?3#&'
9%A7/643!&'6430#945P!?3&.<&'<!6:4!<#7103%A!3454#39: | SYBIA#F 7$&9#6&%'5=1 X73&'<43!1 X9&4'94!
TIV/5&'455!E4.&#=

b | VH##5FIE=F1/433&43F!|=F! YOb$5R&F! >=F!\%&384 KB HEDANEN S#&5EA164@64) 285#6! B! 31./8&34!
$d400%36! .45! /68$&5#64/35! B! :#'.&O#T! ABBHB=HS2#3DF! E=! y%$00! K*.5=NF!\3%944.8'<5! %0! 6:4!
“3<0%'%A&4! 46! J'0%3A#BES/A!_2#9141>%'0434'941 K- j96%243NF! _>EF! O&<&6#$!"&?3#3DF! V&#33&6CF!
77=1-b,)W4

» ! V#.3F! 7=l K)*--N=! E%.Q%$4! 6:18&84! 46! %/6&$! .4! 5&A/$#H6&%0'! 7%/3! '4] A4&$$4/34! 12#$/#68&%'! .45!
9%$#28&435!$%<&9&4$5!#/<A4'615!.d/''5D56QA4!.41731.&96&%'! .41 A%65=!v:Q54!.410%96%3#6F!a'&2435&€E
AW%/$%/54Fa'&2435&611v%/$%/SAHISIKH# ?#6&4 3=

1 VHSURY! V=FI v#A! _=! K)**WN=! J'.&3496! v4@ 65863044 %3! vx%! YAD5='1\3%9=! XX VXI*WF!
j96%72431)) " )+FI)*WFI\0636$#'.F1j34<%'FlaX_I=

» | VH#S$#HDAIF!IT=IK)**+N=1"/&.4!.1#99Q5!B!$I&'0%3A#6&8/4!#/73Q5!./17/?$&9!:#'. &I# 7| A%64/314'\#D5!.4!
"%&34=! 0&57%'&?$4! B! P!
XXX=#'.&649=9%Af&'0%55432&945f0%9f</&.4%0_V%o&'0%3A#6&8/4-WA#39)**+=7.0

» ! V#3?%6F!i=IK-bbGN=I\#3%$45!.14'0#'65!JE>=!"|J'0&3A&61!E%63&94!.1%3&<&'419131 ?3#$4F!7=1)Z=

» ! VASH#H6#3FI E=F! T1\%&3&43F!i=! K)**pN=!a'&"$D7:P!/'41 A16:%.4!/'&24354$$4! 7%/ 3! $#! 5#&58&4 341 64 @64! 5/
.&57%58&6&05! A%?8%$A483%944.&'<5! %0! 6:4! -h6:! J'643'#6&%'#$! >%'0434'94! %0! 6:4! _55%9&#6&%'!
i3#'9%7:%'4!.dJ'643#96 &% 'WHAAEH#I:&'4F!77=1--- ,--GF!_>E=!
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