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Introduction Micole VTPlayer

Micole

Multimodal Collaborative Environment
for Inclusion of Visually Impaired Children
IST-2003-511592
http://micole.cs.uta.fi

o studies about the needs, and identify the users

o experimental studies about multimodality
o experimental studies about collaboration
o development of a software architecture, and softwares

o tests and evaluations of the developments
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http://micole.cs.uta.fi

Introduction Micole VTPlayer

VTPlayer

o tactile 2D mouse

o 4 buttons

o 2 pin matrices 4 x 4
o USB

Use

o "real” representation: pixels — pins

o icons

API

o official driver (Windows)
http://www.virtouch2.com/

o open source driver (Linux)
http://vtplayer.sourceforge.net/
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Bibliography Real representation Icon representation

Real representation

o geographical maps exploration: Jansson et Pedersen [JP05]
o task: find a sequence of states on a USA map
o helps: tactile feedback (VTPlayer) and speech
o the tactile feedback didn't help
o difficulties due to mouse use by a blind user

o charts exploration : Wall et Brewster [WB06a, WBO06b]

o task: recognize if a line goes down or up

o goal: compare three techniques: relief paper, VTPlayer and force
feedback mouse

o the paper is the best, the second is the force feedback

Pixels to pins transcription is not sufficient to have a good
recognition [Eri99]. We have to add some more information, like
guidance or labels.
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Bibliography Real representation lcon representation

Icon representation

o directionnal icons: Pietrzak et al. [PPMO06]

o task: recognize the directions represented by the icons displayed
o sitatic and dynamic (animations) icons
o static icons are easier to recognize
o maze exploration: Crossan et Brewster [CB06]
o task: navigate in a maze and find the exit
o exploration with force feedback with a PHANToM
o guidance information with icons on the VTPlayer
o the users manage to explore the mazes
o the directionnal icons help the users to explore

\g’
2,

universite- metz



The VTPlayer API Architecture

The VTPlayer API

o libusb library to communicate with the mouse through the USB port

o easy to use

o multi-plateform

o official driver dIl not documented
o SDL library for display and threads

o display to debug without device
o threads to update the patterns and get the mouse status

v

Features

o portable API
get the movements and the buttons state

static icons

dynamic icons

© © O o

could be extended to other devices /

o

|)au|
riaine

universite- metz



The VTPlayer API Architecture

MVC Architecture

|VTPMouseListener|

icdne gauche
icone droite

| |
1

|VTPStaticIcon |é<>|VTPDynamiclcon|

|VTPScreen| |VTPMouse‘

VTPMatrix |VTPMouseControIIer|
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Presentation Protocol Results

Presentation

Angular information representation thanks to a tactile feedback on a
4 X 4 matrix.

o representation with icons

angles from 0° to 360°

15° step

restrict to a quarter to make the tests easier
use symmetries to get the 3 others

© 0 0 ©o o

keep a reference point to be able to identofy the quadrant

Feasability study: if the users don't manage to distinguish 90°, it is
useless to try to recognize 360°.
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Presentation Protocol Results

Icons

Icons 1
I

o strong semantic link with the
angle

o semantic link with the angle
not obvious

o quarter reference: corner

o quarter reference: point
o ambiguities: 45°, 135°, 295° et

o no ambiguities

315° ) )
Icons 2
....--- the icons 3 has been chosen for the
tests

o quarter reference: point

o ambiguities: 45°, 135°, 295° et
315° \_/
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Protocol Results

Protocol

o analyze the session effect: recognition rate evolution

o identify the icons harder to recognize

o identify the icons easy to recognize

v
Users

o 12 sighted users (hidden hand)
right and left handed — forefinger of the dominan hand
8 users made 5 sessions, 1 did 4, 2 did 2, and 1 did 1

5 minutes sessions, only the users who made 5 sessions are
considered for the statistics

© © o

v

/
I)aul
riaine

universite- metz




Presentation Protocol Results

Protocol

[ vtPlayerUserTest

MODE APPRENTISSAGE

Pointez un angle {cases 0, 15, ..) pour sentir son image sur la
VTPlayer.

90
Angle : 60 degre(s)

w

Des que vous efes pret, appuyez sur la barre ESPACE pour
commencer la session.

(G) mode gaucher / (D) mode droitier (par defaut)

Training step
o the users get used to the icons
o no time limit

o visual feedback
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Presentation Protocol Results

Protocol

SESSION DE TEST EN COURS

Indiquez I'angle que vous reconnaissez sur la VTPlayer :

[0
75

1 60

e

Icone numero 1 Temps restant : 293s

o random icons to be recognized

o recognize as many icons as possible in 5 minutes
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Results

Session effect

|
|
|
|

Taux de réussite

o Anova analysis

o

| o session effect on the first 3 sessions

- o no session effect on the last 2
sessions

o Student test

o the medians of the last two sessions
are similar

Session
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Icon effect

Temps de réponse

Presentation Protocol Results

Taux derreur
H

8

15° 30° 45 60° 75° Ieone 4 90° Iodne
o icons 0°, 45° and 90°

o no errors

o quickly recognized
o icons 15°, 30°, 60° and 75°

o recognition errors

o longer to recognize

i
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Tests

Per sessions analysis

g.s
£
.

Results

o session 1 removed to get the normality
o the users recognize the icons faster and faster
o the users do less and less recognition errors
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Presentation Protocol Results

Icons comparaison

Type of error (angle to find = angle recognized)
30215
75260
15230
60=>75
30260
60=30
15260
15275
30275

0 10 20

0 40 50 60 70 80

Number of errors

[9%)

o lots of confusion with the icons of 15°, 30°, 60° and 75°
o the icons giving the more confusion are the closest ones :

o 15° et 30° /
o 60° et 75°
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Conclusion

Conclusion

o the users manage to recognize icons representing angles from 0° to
90°, with a step of 15°

o there is a short learning effect

o the learning allows to recognize better the icons, and quicker

v

o optimize the icon sets
o extend to 360°
o formalise the notion of icon
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Many thanks for your attention
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