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Introduction
o project ARET

» Automatic Reading of Educational Texts for Vision Impaired Students
(Automatické &teni uZebnich textl pro zrakov& postiZzené studenty)

@mm

» september 2009 — july 2012
e solvers (partners)

» University of West Bohemia, Department of Cybernetics
» Primary School and the Kindergarten for the vision impaired in Pilsen
» firm SpeechTech, s r.o.

{ SpeechTech
UNIVERSITY

OF WEST BOHEMIA
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Introduction

@ aim of the project

» innovation and enhancement of schooling of vision impaired students
& facilitation of their self education
* Mathematics and Physics — ISCED 2nd level (5th - 9th grade)
» development of a special system for automatic reading of technical
(educational) texts

* web interface (accessible via internet browsers, optimized for Firefox)
* back-end for educational texts administration (by teachers)
* front-end for educational texts studying (by students)
* our own text-to-speech system employed (cooperation with third-party
screen readers possible, not implemented yet)
@ current state of the project

» fully-functional system implemented
» many educational texts created and made available for students
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System back-end

(cache)

@ interface for educational texts administration
@ available at http://ucebnice-admin.zcu.cz
@ main text editor based on TinyMCE
@ equation editor derived from DragMath Equation Editor
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System back-end

@ interface for educational texts administration

available at http://ucebnice-admin.zcu.cz
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System back-end

Néstroje  Népoveéda

& % ([ ntp/iucebnice-admin.zcu.cz/csftopic/2T/edit 77 -] [$8- Google Al

{2 Administrator

(DB 2 = |
¥
|

Hmotnost je fyzikalni veli¢ina. OznaCujeme ji malym pismenem m. Hmotnost uréuje mnozZstvi latky
v télese, ale také jeho schopnost branit se zmé&nam pohybu. Cim v&tsi je hmotnost télesa, tim vétsi
gravitaéni silou je pfitahovano k Zemi.

v

Zakladni jednotkou hmotnosti je jeden kilogram (znagka kg). Kromé zakladni jednotky se pouZivaji
také jednotky dil¢i: gram (znacka g) a miligram (znacka mg). Nasobnou jednotkou je tuna (znacka t).

Zapamatuj si pfevodni vztahy:
1 [t] = 1000 [kg]

1 [kg] = 1000 [g]

1 [g] = 1000 [mg]

9
V praxi se b&Zné uZivaji i dal$i jednotky hmotnosti. Dekagram (znacka dkg). 1 [dkg] = 10 [g]
Metricky cent "metrak” (znatka q). 1 [q] = 100 [kg] Tyto jednotky se ve fyzice nepouZivaji.

Cestar h2
Hotovo #, Jedno aktivni stahovani (Zbyva 7 minut) E»
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System back-end

rie Zaloiky Nastroje Napoyéda
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Vypotitej délku prepony pravouhlého trojuhelniku DEF, jsou-li dany délky odvésen:
d=12[em], e =16 [cm].
Ze zadani vyplyva, Ze pfeponou je strana f , tedy dosadime do vzorce pro vypoéet prepony

c=+Va?+b? plati, 2e ¢ = £, zda a = d nebo a = € neni dlleZité. Rozméry stran d a € mohu
dosadit libovolné zaa a b.

[

Délka prepony f pravouhiého trojuhelniku DEF je 20 [cm].

Cesta: div.ewample » p

%, Jedno aktivni stehovani (Zojv 35 minut) Bo» |

Hotovo.
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System back-end o O
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[E= [

Odstavec =

b ! §Edx B

Vypotitej délku prepony pravouhlého trojahelniku DEF, jsou-li dany délky odv&sen
d=12[cm], e = 16 [cm] }

Soubor Zménit Moinosti Napovéda |
Ze zadani vyplyva, ze prepol |1 Q% B B & et prepony
¢ = Va2 + 7 piati, ze ¢ | |28 [ 247 [ @11 [an [ [nr [2C]
dosadit libovolné zaa a b.

X - -
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uncecggegVvViia-va

2 2
f=e= a +b

- VIP T
F— /133 + 256
=400 = 20 [cm]

imout |

F roun 5= cé fovna 52 odmocnina z & na druhou plus b na druhou,
kenze sdmoeniny

‘ -

Generovat text

Délka prepony f pravouhlého trojuhelniku DEF je 20 [cm]
Cesta: div.example » p » ing.
Hotovo

3 41 minut)
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System front-end

@ public web interface for displaying and reading the educational texts

MP3s played by JPlayer & A

available at http://ucebnice.zcu.cz
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System front-end

Administrator

Uzivatel
ické éteni uéebni Y Prihlagen jako :
Automaticke cteni ucebnich textu (‘\ o
pro zrakové postizené studenty 0 J Nowik
Uvod  Kontakt

Homepage Matematika Cela Eisla

Navigace:

Ciselna osa

Porovnavani celych ¢isel
Cisla navzajem opacna
Scitani celych Eisel
Odcitani celych gisel
Nasobeni celych &isel
Déleni celych Eisel

Zpét na téma Matematika

EE®(vE®D

Precteno ttszcu.cz %, Jedno aktivni stahovani (Zbjva 11 minut) (» |
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System front-end

listroje Népovéda

- (& ntpn 7 - | 88~ Google

A

|| &2 Administrator % | [ Pythagorovavéta aretzcuce x|+ |

e

Vypocitej délku prepony pravouhlého trojuhelniku DEF, jsou-li dany délky odvésen:

d=12cm,e=16 cm.
Ze zadani vyplyva, Ze pfeponou je strana f, tedy dosadime do vzorce pro vypoget

prepony ¢ = Va2 + b2 plati, e ¢ = £, zda a = d nebo a = e neni daleZité.
Rozméry stran d a e mohu dosadit libovolné za @ a b.

Délka pfepony f pravouhlého trojihelniku DEF je 20 cm.

)

Hotovo.
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Text-to-Speech technology 5% B

@ Speech synthesis

» built-in TTS system ARTIC
» cooperation with screen readers (matter of the user’s choice in the

future - screen reader vs. built-in TTS system)
The goal

= to generate speech signal meeting phonetic and prosodic
requirements from the input text

@ ARTIC system
» variability in voices: 2 male, 2 female so far (it is going to be extended
in the future)
» variability in speech rate: slower, faster
» the system is being improved constantly
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Text-to-Speech technology

o Czech TTS system ARTIC (Artificial Talker in Czech) developed by
Dept. of Cybernetics @ UWB and firm SpeechTech

@ corpus-based concatenative speech synthesis method
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Text-to-Speech technology Rr=M % &
o Text processing
» transcription of mathematical and physical formulas
> text filtering, normalization, phonetic transcription, ...
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Text-to-Speech technology

o Czech TTS system ARTIC (Artificial Talker in Czech) developed by
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Speech generation
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Project-specific issues

@ automatic reading of mathematical entities (formulas, expressions,
notations)
> transcription into corresponding word forms
» mathematical entities represented by a simple text or MathML code
(more complex mathematical structures)
» developed system based on a special context-dependent rules for
conversion from MathML to word form
> system simple extensible with new operators, reading exceptions etc.
@ text processing
» generally, technical texts contains many non-standard words (numbers,
variables, symbols, abbreviations etc.)
— conversion into gramatically correct reading form
> text filtering and normalization, word substitution, phonetics
transcription and filtering
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X5 T e
Examples =8 % 2P

Pythagorova véta

Gbsand Exverct sestojenjch nad abéma ovesnam
#ROTO
Gt

Vovevitn oo

pro vypotet aelky prepony: ¢ = va? + b7
o wpocet sk ovisn

o= VE-E

b= vEE

Vihona?

« Kurtovani, zca se jecnd o pravodhy rojdnelik @
« Kurten! velkost ldnotivieh siran pravouhiého toluhelniku u

Vypotie] deku prepony v pravouniém trjuheinku ABC, e-i
a=8cm, b=9em, c=2cm

e=Va@+ i
c=VETe
e = V6I+8]
=V

e =12,04159
¢ = 12[em]

D8k prepony ¢ pravodniéno trojcnelniku ABC e asi 12 cm.

pravodhljeh tojuhelnika

DEF jsous ‘

ARET
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Conclusion e W e

@ system is already employed and tested within classwork

@ developed system is general and flexible - can be used for reading
texts from other specific domains (with some modifications)

o future work
» new educational texts (Mathematics & Physics @ ISCED 2 level)

» enhancing system functionality (e.g. individual settings for each user)

» compatibility with other tools for vision impaired (cooperation with
screen-readers)
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Thank you for your attention.

Project ARET CZ.1.07/1.2.00/08.0021 is co-funded by the European
Social Fund and the State Budget of the Czech Republic.
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