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1   Introduction
On 11th Oct 2011, EPUB3[1] (=DAISY[2] 4 distribution format) which uses HTML5 was approved as a final Recommended Specification by IDPF[3] (International Digital Publishing Forum). Publisher’s standard and Accessibility standard had been integrated to realize accessibility in mainstream eBook industry. 
[bookmark: _GoBack]In a short period, many tools such as iBooks of iPad, NOOK of BARNES & NOBLE, Reader of SONY, Google Chrome, etc., already support EPUB3. 
Not all of the tools are accessible to everybody. Currently only some tools support MathML or SVG. But you have increasing choices. For example, iPad and iPhone are used by students with dyslexia to read a book with audio and text, which is accepted by young students who hesitate to use special devices.

2   Background
20 years ago, a talking book was made on analogue cassette tapes. Later, people started to scan and digitize printed book to read aloud by TTS. Now, EPUB3 is not only for digitized text but a standard for publishing an enhanced feature rich eBook. Semantic markups make it possible to access scientific and mathematical expressions in more meaningful and useful way.
DAISY (Digital Accessible Information SYstem) is an accessible digital publishing standard maintained by the DAISY consortium, established in 1996 by librarians serving persons with print disabilities.
IDPF, the maintenance body of EPUB was established in 1998 as OeBF (Open eBook Forum) by the Mainstream publishers. DAISY consortium was one of the founding members.
In 1995, members of IFLA/SLB(International Federation of Library Associations and Institutions/ Section of Libraries for the Blind[4]) were discussing the needs of international standard to enhance global exchange of accessible contents. Different formats of the analogue cassette tape were preventing the smooth international exchange of talking books.
Sustainability of talking books were another issue. Manufactures were about to stop cassette tape production because of new CD media. Also, tapes were facing deterioration problem. Libraries have to maintain the collection of books for hundreds of years. They needed sustainable, open and not proprietary international standard of DTB(digital talking book)
Students with print disabilities were using analogue cassette to read a text book. It is not difficult to imagine how it’s difficult and time consuming for a blind student to finding out a specific chapter or a page from the stacks of tape which only have a straight string of audio. You also have to check footnotes, get information on reading position for citation and go back and forth to find a specific word. If you are reading a dictionary or a law book, it will be worse. 

3   Open standard strategy
IFLA/SLB members from 6 countries (Sweden, UK, Netherlands, Spain, Switzerland, Japan) organized the DAISY consortium in 1996 and started development of DAISY standard (current members are from more than 40 countries). 
DAISY started with structured audio. Then, the need of text and audio synchronization was determined. Especially, scientific formulas, proper names that have different pronounciations, for example, need both audio and text information. Different types of DAISY books have been used depending on the different needs. Text only, Audio only and Full text & full audio.
From 1997, funded by Japanese government, Hiroshi Kawamura who used to be the chair of IFLA/SLB conducted a two years evaluation project for functional specifications of the DAISY standard participated by 100 visually impaired people from 30 countries and received positive feedbacks.
Following needs were determined as the fundamental functions.

· Navigation by headings and pages
· A complete talking book to be stored in compressed audio format on a single CD ROM
· Presentation of text or braille synchronized with a sentence being read out by narration is desirable

DAISY Consortium has been developing following specifications.

· DAISY2.02 (XHTML1.0, SMIL1.0) 
Approved in 2001 and it have been widely accepted. 
· DAISY3 (DTBook XML, SMIL2.0) 
Approved in 2002
Registered as ANSI/NISO Z39.86-2002
Updated in 2005 as Z39.86-2005
MathML has been implemented as the modular extension
DTBook XML of DAISY3 was adopted by EPUB2
· DAISY4
DAISY standard is divided in 2 parts, DAISY Authoring and Interchange and DAISY distribution (EPUB3)
EPUB3 (HTML5, SMIL3.0)

In U.S., NIMAS (National Instructional Materials Accessibility Standard) has adopted DAISY3. In many European countries, DAISY has been adopted as the accessibility standard. As the Educational materials including text books have been widely distributed in DAISY format, many Assistive Technologies have been supporting DAISY.
In 2009, George Kerscher, Secretary general of the DAISY consortium became the president of IDPF.
In 2011, Markus Gylling, CTO of DAISY consortium (from TPB) became a CTO for both DAISY and IDPF.
IDPF and DAISY decided to integrate the standardization work to share development resources for a single standard. EPUB3 accepted all accessibility features from DAISY. DAISY decided to separate the specification in 2 parts. DAISY AI (Authoring and Interchange) and DAISY distribution. DAISY has decided to put all distribution format development resources to EPUB3 development.

Figure1: One source multi use


3.1  EPUB3 features
· Accessibility (semantic markup along with W3C web accessibility guideline)
· SVG (Scalable Vector Graphics)
· MathML (Mathematical Markup Language)
· Audio text synchronization (MediaOverlay (SMIL))
· SSML (Speech Synthesis Markup Language) for TTS support
· EGLS (Enhanced Global Language Support ) such as Vertical writing, Ruby and Right to left 
· Motion Pictures including Sign Language Support

3.2  Characteristics of EPUB and DAISY
· Open (specifications are on the websites & anyone may use)
· Free of charge
· International standard (International language support. Adopted worldwide)
· Accessible: Supports combination of Universal design and assistive technology 
TTS support (SSML), semantic markup including headings, customization (font size, color contrast, playback speed), audio synchronization (media overlay) and highlighting synchlonization point
· Sustainable: defined by a set of open standards based on XML and Web technology (HTML5, CSS3, SMIL) maintained by W3C
· Compatible: cross platform, compatibility between different versions (conversion tools such as DAISY Pipeline), reflowable in different window size

4   Print Disabilities
In European countries, it is said that 20 % of the total population are persons with print disabilities if you include aged population.


· Who can’t hold and turn a page because of physical disability or paper allergy.
· Blind or low vision
· Deaf or hard of hearing
· Cognitive disabilities (including Dyslexia[5], ADHD[6], Autism etc.)
· Intellectual disabilities
· Psychiatric disabilities
· Age concerned reading difficulties 
· Illiterate
· In temporary situation (including travelers)
· Those using languages without written scripts (including indigenous peoples)
And any other conditions that make reading difficult  

5   Tools
Some of the DAISY playback tools like Dolphin EasyReader and ghPlayer supports EPUB, mathML and SVG. DAISY users can read EPUB books just like DAISY books with the same accessibility features[7]. (change font size, contrast, read aloud with TTS, bookmark, jump to a heading and to a page, search text etc..)
Some of the mainstream devices such as VoiceOver of apple products support accessibility.
Some of the DAISY authoring tools like Tobi and DolphinPublisher support EPUB. You can open EPUB file by those tools and do the audio recording with synchronization to each sentence.
DAISY consortium have been developing conversion tools for different formats including DAISY AI, EPUB3, DAISY3 and DAISY2.02 (Pipeline). Save as DAISY Translator for Microsoft Word uses the Pipeline module. PipeOnline (cloud service) developed in Norway uses the Pipeline too.
Some software tools have “save as EPUB” option, such as InDesign, QuarkXPress and Ichitaro.

6   Issues
· Most of the DRM prevent accessing to the file by assistive technologies such as TTS.
· How can we ensure accessibility quality of each book? (e.g. accuracy of heading hierarchy)
· The best way to make scientific diagrams accessible is not clear yet. The DIAGRAM[8] project is tackling this issue.
· The best production workflow have not been identified yet. People still struggling to create accessible EPUB books in the effective way.

7   Conclusion
If more and more accessible EPUB publication come to the market, persons with print disabilities can buy those books online and read same book at the same time as their friends.
Many people in publishing industry don’t know about accessibility this causes many issues.  Standard itself have no value. If we use the standard in a right way, EPUB3 will realize more inclusive society.
EPUB3 is not only for persons with disabilities. If you think about learning language, reading in a different situation (driving a car, in the hospital, in the dark place, during exercises), multimedia books will be the best way to read.
We should accelerate collaboration and use of this new format to make sure that EPUB3 becomes a real accessible digital standard for all in each country.


References
[1]  EPUB3 Overview: http://idpf.org/epub/30/spec/epub30-overview.html
[2]  DAISY consortium: http://www.daisy.org/
[3]  IDPF: http://idpf.org/
[4]  Currently IFLA/LPD (Libraries Serving Persons with Print Disabilities Section): http://www.ifla.org/lpd
[5]  What is dyslexia: http://www.interdys.org/FAQWhatIs.htm
[6]  Attention Deficit Hyperactivity Disorder: http://www.add.org/
[7]  However the quality of the accessibility depends on each contents (e.g. accuracy of heading hierarchy)
[8]  DIAGRAM center: http://diagramcenter.org/index.php
image1.png
DAISY AI (XML)




