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Executive Summary

This paper reviews the current mainstream eBooks market, considering eBook players, eBook formats and service providers of eBooks.  

eBook players

· This review focussed on dedicated eBook players.  A number of models exist, ranging in price between £68 - £449

· Generally speaking, current eBook players are not accessible to blind and partially sighted people.  Options do exist to alter the presentation of text (e.g. font and size) although this does not apply to on-screen menus, which limits accessibility.  As most eBook players already feature audio output options, an easy improvement to accessibility may be the addition of text to speech technology

· Most eBook players feature E Ink technology which is designed to look like real paper and uses little power other than to turn pages

· Common functionality on eBook players include bookmarking, ability to search the text and dictionary look-up

· Means of transfer of eBooks onto eBook players is usually from a PC via USB cable/memory card.  A limited number of players feature Wireless connectivity

· eBooks come in a variety of file formats, some of which are proprietary (tied to a particular player).  Most players support a range of formats

· Some relationships exist between players and service providers with providers selling eBooks in formats compatible with particular players (for example, Waterstones UK support the Sony reader)

· New players in development are building on current models with improvements including larger screens, Wi-fi connectivity and flexible displays

· A potential rival to dedicated eBook readers is the iPhone which supports a variety of eBook reading applications.  This device is likely to be challenging for blind and partially sighted people due to its touch screen interface

· Overall, there are a number of issues which affect the accessibility of eBook players.  These include fiddly buttons, complicated menus and confusion over the many different eBook formats 

eBooks

· A huge range of reading material is available as eBooks including fiction, reference, academic, news, magazines and much more.  Out of copyright titles are available for free, whereas more recent publications are purchased like paper books

· A wide range of file formats exist, some of which are proprietary

· "User generated" eBook files can be created using either official software provided with players or with tools developed by online communities

· eBooks can also be converted from one format to another using such tools, although the ability to do this may be limited by the original file format and the restrictions imposed by the retailer
· Conversion tools vary greatly in their reliability and accessibility

Service providers of eBooks

· Various businesses offer eBooks including dedicated online sellers, traditional bookshops and publishers

· Most eBook services are offered over the internet.  Accessibility of websites and interfaces to the service may pose challenges for blind and partially sighted users

· eBooks are usually purchased online and downloaded to the player via a computer.  This can be a complicated process which again may not always be accessible to someone with sight loss
· Many providers apply Digital Rights Management (DRM) protocols to their eBooks, including limits on copying, printing and sharing.  In some cases, DRM may limit accessibility, such as in blocking access to screen reading software on a computer
· Streamlining of the process of purchasing and downloading eBooks should benefit not only blind and partially sighted people but also the wider population

Introduction

The aim of this review was to investigate the current (Autumn 2008) mainstream eBooks market - in terms of available players, formats and service providers - to provide background information on which to begin the work into ensuring eBooks are accessible to blind and partially sighted people.  

1. eBook players

There are a range of technologies available which can play eBooks, such as PCs, pocket PCs, multimedia players and smart phones.  The players considered in this review are those which are dedicated eBook players (also called readers), that is, they have been developed primarily to play eBooks.  See Appendix A for a full list of the eBook players included in this review.  

1.1 Range

There are currently a number of mainstream dedicated eBook players on the market, although their availability varies in different countries.  The UK lags behind the USA in availability of eBook players.  For example, the Amazon Kindle (released in the US in November 2007) is still not available in the UK.  However, in some cases this wait allows for further developments leading to improvements before they come to market in the UK.  This was the case for the Sony Portable reader, as the second model (Sony PRS 505) was the first version to come to the UK, and featured improvements in the interface, functionality and memory capacity.    
Prices range from around US$109 for basic models, up to around US$500 for more advanced models.  The players currently available in the UK are priced between £199 and £449.  Table 1 shows price comparisons between eBook players.  

Table 1 Price comparison
	eBook player
	Retail price
	GBP £ /equivalent

	Amazon Kindle D00111
	USD$ 359
	£223

	BEBOOK e reader
	£229
	£229

	Bookeen Cybook Gen3
	£269
	£269

	Ebookwise 1150
	USD$110
	£68

	HanLin eBook V3
	USD$299
	£185

	iRex iLiad Book Edition
	£389
	£389

	iRex iLiad 2nd edition
	£449
	£449

	Jetbook
	USD$ 350/210
	£217

	Sony PRS 505
	£199
	£199

	STAReBOOK STK 101
	USD$420
	£260


Whilst the majority of eBook players are aimed at the mainstream market, there exist a number of specialist models (for example, for medical professionals and airline pilots) which tend to be more expensive (upwards of USD$1000).    These models tend to include more advanced functionality for this price.  For example, Medtab - marketed as a bedside documentation tool for medical professionals - features Bluetooth connectivity, voice and handwriting recognition, can be dropped, washed and disinfected and features fingerprint recognition for added security.  eFlybook (aimed at airline pilots) features aeronautical content including airport diagrams, approach charts, routes etc, which are kept updated via a subscription service.  

Finally, assistive technology devices with similar functionality to eBook players are beginning to become more widely available, such as the Classmate reader from Humanware, currently available for USD$349.  

1.2 Accessibility

On the whole, current models of eBook players have few useful accessibility features, and are therefore likely to produce usability challenges for blind and partially sighted people.  Problems which could be addressed include fiddly buttons, poor colour contrast and the perceived lack of intuitive design (for example, being difficult to discern through touch).  

Two aspects of design which may allow users with some residual vision to access mainstream eBook players are improved screen contrast and the ability to alter presentation.  Furthermore, the addition of text to speech engines is discussed in this section.  

1.2.1. Screen contrast

Four widely available eBook players (ILiad 2nd edition, Bookeen Cybook, Jetbook and Sony PRS 505) were compared in terms of the on-screen contrast between the text and the background.  Overall, there was little difference between the players in the contrast offered, although the Jetbook showed more consistency in pixilation results for both text and background.  

For information, the luminosity contrast ratio of these 4 screens were studied against draft Web Content Accessibility Guidelines (WCAG) 2.0.  Guideline 1.4 states luminosity contrast ratio should be at least 5:1 for level 2 conformance (or 10:1 for level 3 conformance).  Three of the players (Bookeen Cybook, Ectaco Jetbook and Iliad 2nd edition) met the criteria for level 2 conformance.  The Sony PRS 505 failed to meet this criterion, with a luminosity contrast ratio of 3.38:1.  See Table 2 for detailed scores.  

Table 2 Luminosity contrast ratios of players

	EBook player
	Luminosity contrast ratio
	Result

	Bookeen Cybook
	5.69:1
	Conforms to level 2

	iRex Iliad 2nd Edition
	5.34:1
	Conforms to level 2

	Jetbook
	5.72:1
	Conforms to level 2

	Sony PRS 505
	3.38:1
	Fails


1.2.2. Altering presentation
Most eBook players allow readers to alter certain aspects of the presentation of text, which may make information easier to read.  Aspects which can be altered include page orientation, text alignment, text size and font.  Table 3 shows which aspects of presentation can be altered on the eBooks players reviewed.  

Table 3 Alterations to presentation 
	eBook player
	Alterations available

	Amazon Kindle D00111
	Text size - 6 options

	BEBOOK eReader
	Font - can install new true type fonts
Text size - (options not known)

	Bookeen Cybook Gen3
	Font - Courier New, Georgia, Verdana, can install true type fonts from PC

Text size - 12 options (approx 4-24 point)

Orientation - portrait/landscape

	Ebookwise 1150
	Text size - (options not known)

Orientation - landscape/portrait

	HanLin eBook V3
	Font - install true type fonts

	iRex iLiad Book Edition
	Text size - 14 options



	iRex iLiad 2nd edition
	Text size - zoom feature

Orientation - landscape/portrait



	Jetbook
	Font - Verdana/Arial 

Text size - 6 options (approx 6-16 point) 
Orientation - landscape/portrait

Alignment - left align/justified

	Sony PRS 505
	Text size - 3 options (approx 6, 10 or 14 point)

	STAReBOOK STK 101
	Text size - zoom feature (5 options)


Note:  Whilst the ability to alter the size of text appears to be an accessibility benefit, in fact altering the text size applies only to the text within a book, and does not apply to on-screen menus.  This makes the ability to alter text size within books of limited benefit, in that blind and partially sighted users may be unable to navigate to the required book through the inaccessible menu text.  

1.2.3. Text-to-speech

Text-to-speech (TTS) synthesis allows a user to hear textual information read aloud.  The addition of a text-to-speech engine in all eBook players would be a huge step in making eBooks more accessible to blind and partially sighted people.  

None of the eBook players reviewed here contained a text-to-speech engine.  However, it is believed that there is a current eBook player featuring a text-to-speech engine which is available in China (Dr. Yi M218A manufactured by JCNIP).  Whilst little information about this device is available in English, this finding demonstrates that text-to-speech capability in portable eBook players is close to becoming a reality.  

(Note: both Microsoft and Adobe offer software eBook players which can provide text-to-speech) 
1.3 Design features

1.3.1. E Ink technology

The majority of current eBook players feature electronic paper displays, using E Ink technology.  An Electronic paper display is designed to look like real paper.  It is high contrast, does not require backlighting, and therefore requires very little power.  Power is used only when the E Ink is refreshed electronically, such as when turning a page [1].  

Because electronic paper is intended to look like real paper, displays tend to have a pale background with black text or images.  A key feature of the technology is that the display can be read in direct sunlight as the screen is not reflective.  

Of the eBook players reviewed here, all but two feature E Ink technology.  The two alternatives are as follows:

· eBookwise - features LCD touch screen, half VGA resolution

· Jetbook - features  VGA reflective monochrome screen

1.3.2. Touch screen

A small number of currently available eBook players feature a touch screen.  These include specialist devices such as the eFlybook and Medtab, and assistive technology devices such as the Classmate reader.  Mainstream players featuring a touch screen include both models of iLiad (Book Edition and 2nd edition) and the eBookwise.  A stylus is provided with each of these players.  

Players currently in development which will offer a touch screen include the Astak Mentor lite book (for use with stylus) and the Plastic Logic Reader which can be touched with the finger.  Table 4 summarises the availability of touch screen technology on eBook players.  

Table 4 Touch screen technology
	Category
	eBook player
	Touch screen feature

	Mainstream
	Amazon Kindle D00111
	No

	Mainstream
	BEBOOK eReader
	No

	Mainstream
	Bookeen Cybook Gen3
	No

	Mainstream
	Ebookwise 1150
	Yes - stylus

	Mainstream
	HanLin eBook V3
	No

	Mainstream
	iRex iLiad Book Edition
	Yes - stylus

	Mainstream
	iRex iLiad 2nd edition
	Yes - stylus

	Mainstream
	Jetbook
	No

	Mainstream
	Sony PRS 505
	No

	Mainstream
	STAReBOOK STK 101
	No

	Specialist
	eFlybook
	Yes - stylus

	Specialist
	Medtab
	Yes - stylus

	Access Technology
	Classmate reader
	Yes - finger/stylus

	In development
	Astak Mentor litebook
	Yes - stylus

	In development
	Plastic Logic reader
	Yes - finger


Note: some manufacturers argue against touch screens on the basis that they can cause blurring of the image [2].  

1.3.3. Functionality

eBook players offer a range of functionality including the ability to search the text, bookmark, take notes and look up words in a dictionary.  Table 5 shows which of these features are offered by the currently available mainstream eBook players reviewed for this report.  

Table 5 eBook player functionality
	eBook player
	Functionality

	Amazon Kindle D00111
	Search, bookmark, annotate, dictionary

	BEBOOK e reader
	Bookmark

	Bookeen Cybook Gen3
	Bookmark, dictionary

	Ebookwise 1150
	Search, bookmark, highlight/annotate, 

	HanLin eBook V3
	Not known

	iRex iLiad Book Edition
	Underline/annotate

	iRex iLiad 2nd edition
	Underline/annotate

	Jetbook
	Search, bookmark, Dictionary

	Sony PRS 505
	Bookmark

	STAReBOOK STK 101
	Limited bookmark function


1.4 Means of transferring eBooks onto eBook players

There are a variety of ways in which eBooks are transferred onto eBook players.  The most common of these are via a PC using a USB cable, external memory cards, or through wireless internet connection.  Table 6 shows the available means of transfer for the currently available mainstream eBook players reviewed.  

Table 6 Means of transfer of eBooks 

	eBook player
	Means of transfer

	Amazon Kindle D00111
	Wi-fi (no need for wireless hotspot)

	BEBOOK e reader
	PC via USB/memory card

	Bookeen Cybook Gen3
	PC via USB/memory card

	Ebookwise 1150
	PC via USB/memory card

	HanLin eBook V3
	PC via USB/memory card

	iRex iLiad Book Edition
	PC via USB/memory card, optional Ethernet connection

	iRex iLiad 2nd edition
	PC via USB/memory card, Wi-fi, Ethernet connection

	Jetbook
	PC via USB/memory card

	Sony portable reader PRS 505
	PC via USB/memory card

	STAReBOOK STK 101
	PC via USB/memory card


1.5 Supported formats

All dedicated eBook players support a wide range of file formats, including both eBook formats and other commonly used formats for documents, images and audio files.  For example, all players reviewed here support .txt files, with the majority supporting other common formats such as .html, .pdf, and .doc.  The majority of players support mp3 files for audio, and a range of image formats including .bmp and .jpg.  

There are a wide range of "eBook formats", some of which are proprietary formats tied to particular players (see section 2.2.1).  Furthermore, some formats are free from copyright whereas others have restricted digital rights management (DRM).  Most eBook players support a range of open formats, but tend to support a limited number of DRM formats.   Table 7 shows the range of formats supported on the eBook players reviewed.  (See Appendix B for further information about these formats).  

Table 7 eBook players and their supported formats
	EBook player
	Open formats
	DRM formats

	Amazon Kindle D00111
	AZW, Topaz, (.tpz/.azw1), PRC/MOBI (non DRM), TXT, MP3, AA
	AZW (kindle only, USA only)



	BEBOOK e reader
	PDF, DOC, TXT, RTF, MS LIT, HTML, DJVU, CHM, FB2, MP3, PNG, TIFF, GIF, JPG, BMP


	Mobipocket (PRC) (planned)

	Bookeen Cybook Gen3
	PRC, PalmDc, HTML, TXT, PDF, JPG, GIF, PNG, MP3, TTF


	MobiPocket (PRC)


	Ebookwise 1150
	TXT, RTF, DOC, HTM, HTML, RB
	n/a

	HanLin eBook V3
	PDF, DOC, WOLF, MP3, HTML, TXT, CHM, FB2, DJVU, PNG, TIF, GIF, BMP, JPEG, PPT, EPUB, LIT


	Wolf, MobiPocket (PRC)

	iRex iLiad Book Edition
	PDF,  HTML, TXT,  JPG,  BMP, PNG,  PRC (MOBI)

	MobiPocket (PRC)

	iRex iLiad 2nd edition
	PDF, HTML, TXT, JPG, BMP, PNG, PRC (MOBI)

	MobiPocket (PRC)

	Jetbook
	TXT, PDF, JPG, GIF, MP3, FB2, PNG, BMP
	n/a

	Sony portable reader PRS 505
	EPUB, BBeB, PDF, DOC, TXT, RTF, MP3, AAC, JPEG, GIF, PNG, BMP


	Adobe DRM

	STAReBOOK STK 101
	STK, MP3, TXT, PDF, JPG, DOC


	STK


Note: Mobipocket files can have the extension .prc or .mobi

1.6 Relationships with service providers

Some providers of eBooks have relationships with particular eBook players, promoting a particular model and selling their eBooks in a particular proprietary format.  An overview of these relationships is given in Table 8.

Table 8 Relationships between players and service providers

	eBook player
	Service provider

	Amazon Kindle D00111
	Amazon.com (online, currently USA only)

	iRex iLiad Book Edition
	Borders UK (sell iLiad Book Edition, do not currently sell eBooks)

	Sony portable reader PRS 505
	Waterstones UK
Borders USA
Sony eBook store (online)

(All sell Sony Reader and compatible eBooks)


1.7 New players in development

There are a number of new eBook players in development, which aim to build on those currently available by introducing improvements to previous models or new features.  Players currently in development feature larger screens, wi-fi connectivity and more flexible displays (for example, a screen which can be folded).  A summary of upcoming players follows:

1.7.1 HanLin eBook v9
· Features larger screen to previous models

· Release date unknown

1.7.2 Netronix Astak mentor EB900 

· Features larger screen and WiFi connectivity

· Planned for release autumn 2008

1.7.3 Polymer vision Readius 
· Features rollable screen, thus device folds down to pocket size

· Planned for release autumn 2008

1.7.4 Plastic Logic reader 

· Larger devices (A4 paper size) aimed at business users, flexible display

· Planned for release early 2009

1.8 Potential rival to eBook players

Whilst this review focuses on dedicated eBook players it is worth mentioning an upcoming rival for such devices.  Apple's iPhone has been suggested as a rival to dedicated eBook readers [3], as a number of eBook reading applications for the device are gaining popularity.    

There are pros and cons to using the iPhone as an eBook player.  Evidently, the screen is smaller, and less easy on the eye than dedicated E Ink readers.  Also the LCD screen technology requires much more power, meaning the battery runs down more quickly.    However, the iPhone is smaller than an eBook player, and as a device people may carry anyway, may reduce the need for numerous gadgets.  

The eBook reading applications for the iPhone vary widely in terms of their sophistication and functionality, from limited book choice and simple scrolling text to fully functional readers with bookmarks, dictionaries and the ability to alter presentation of the text.    

A selection of these applications are described to demonstrate the eBook reading capabilities of the iPhone (note: see Appendix B for further information on eBook formats).

1.8.1 AI disk

· Price: application price US$7.99

· Formats supported: doc, xls, pdf, html, fb2

· Functionality: bookmark

· Presentation: not known

· Notes: Marketed as a document viewer, also supports eBook reading
1.8.2 Bookshelf

· Price: application price US$9.99
· Formats supported: txt, html, fb2, pdb, prc/mobi, chm, mht, rtf, doc

· Functionality: bookmark, no file size limit, autoscroll for hands free reading

· Presentation: user can change orientation, colour, font and size

· Notes: Allows users to download books direct from their iPhone 
1.8.3 Classics

· Price: application price US$2.99, books included

· Formats supported: n/a all books provided

· Functionality: bookmark

· Presentation: aims to look "like a paper book", features tactile page flip, dark text on light background.  No alterations available.

· Notes: Marketed as an eBook classics library, offers a selection of 12 classic books to be read on the go

1.8.4 eReader
· Price: application free, purchase books

· Formats supported: eReader PDB

· Functionality: bookmark, highlight text

· Presentation: User can change orientation, font, and text size

· Notes: Supports DRM encrypted titles, meaning new releases can be purchased and read with this application
1.8.5 ReaddleDocs

· Price: application price US$14.99

· Formats supported: doc, fb2, gif, html, jpeg, pdf, ppt, rtf, txt, xls

· Functionality: bookmark

· Presentation: users can alter orientation

· Notes: File size limit of 10Mb
1.8.6 Stanza

· Price: application free, promotes access to free ebooks

· Formats supported: mobi, lit, palmdoc, doc, rtf, html, pdf, fb2

· Functionality: full text search, 

· Presentation: user can alter font, text size, background and foreground colour and text alignment

· Notes: Despite supporting a wide range of formats, DRM protected books cannot be read with this application

This review shows there are a wide range of applications for reading eBooks on the iPhone.  The differences between the applications may appeal to different markets.  

Whilst the use of iPhone as an eBook player is of interest, this device is likely to pose a huge challenge to blind and partially sighted users due to the reliance on use of a touch screen to interact with the device.  
1.9 Summary of eBook players

This review highlights that there is a wide range of eBook players already available, with new players being developed all the time and specialist accessible devices starting to become available with similar functionality.  Whilst this offers a lot of choice this could be confusing for consumers in deciding which eBook player to invest in.  

Overall, the currently available eBook players are not accessible to people with no residual vision.  The ability to alter text size is very useful to partially sighted people, although currently this feature doesn't allow the user to alter the size of all text shown on the screen (such as menus).  As most eBook players offer audio playback as an option, accessibility could be increased simply by incorporating a text to speech engine within the player.  

The recent introduction of E Ink technology on most eBook players has improved screen readability, but consistency in design and functionality of eBook players has not yet been achieved.  Problems include fiddly buttons, unintuitive options for accessing menus and navigating eBooks and difficulty locating input and output sockets.   

The process of transferring eBooks onto the players is inconsistent and can be frustrating.  Problems include having to negotiate complicated menu systems and being unsure where the eBook has been stored on the device.  Further difficulty may be caused by confusion over the many different eBook formats - in terms of which are supported on specific devices, and where to access them from.  

Expectations for further development of eBook players are often raised by manufacturers developing prototypes of new players, although many of these never come to market.  It is important that as new devices are developed, more consideration is given to accessibility issues, particularly as touch screens are becoming more popular which may pose accessibility challenges unless alternative methods of access are included.  This is because sight is required in order to use a touch screen usefully.  
Overall, eBooks offer a great opportunity for blind and partially sighted people to access information; therefore it is imperative that the devices on which to play them are accessible.  Gathering user requirements from this group would inform future developments of more accessible eBook players, which may well have wider benefits for other sectors of the population (for example, talking menus may be useful when driving etc).  
2. eBooks

eBooks (like print books) come in a huge variety of types and subjects.  Furthermore, as digital material, eBooks come in a wide range of file formats.  This section of the review aims to give an overview of the range of eBooks currently available.  

2.1 Range

Numerous genres of books are available as eBooks including fiction, reference, business, lifestyle and many more.  Furthermore, a wide range of other types of reading material can be accessed in eBook format, such as magazines, comics, newspapers, blogs and academic publications.  

Many eBooks - particularly titles which are out of copyright, and therefore in the public domain - can be accessed free of charge.  There are many websites offering such a service such as free-eBooks.net, Gutenberg.org, manybooks.net and many more.  

Other eBooks - including newly available titles - are bought and sold just like print books.  Prices vary depending on the supplier and the material (e.g., bestsellers are likely to cost more).  Prices of eBooks should be lower than their print equivalents due to the significantly lower cost involved in their production and distribution.  However, the extent of this price difference varies.  For example, from Waterstones, most eBooks are sold for between £1- 4 less than print equivalents.  

Some examples of prices for eBooks are as follows:

· EBooks from Waterstones from £1.02 

· Magazines from Amazon from USD$1.49

· Comics from WHSmith from £3.99

· Monthly newspaper subscription from Amazon USD$9.99

2.2 eBook formats

eBooks come in a variety of file formats.  Some of these can be played on a wide variety of devices (including computers, PDAs and smart phones) whereas others are proprietary formats.  See Appendix B for further details of the eBook formats reviewed.  
2.2.1 Proprietary formats

Some eBooks are in proprietary formats, which can only be played on eBook players from particular manufacturers.  Table 9 shows proprietary eBook formats and their related eBook readers.  

Table 9 Proprietary formats
	Format
	File extension
	eBook reader

	Amazon whispernet
	.azw
	Amazon Kindle

	Broadband eBook
	.lrf or .lrx (encrypted)
	Sony reader (all models)

	STK eBook
	.stk
	STAReBOOK

	Topaz

(Azw with true type fonts installed)
	.tpz / .azw1
	Amazon Kindle

	Wolf
	.wol
	HanLin eBook readers 


2.3 Generating eBooks 

eBooks can be created either from scratch or by converting files from other formats (e.g. text files or word documents) into eBook formats.  Software to enable such conversions is often provided when purchasing an eBook player, and is also often available for download from the internet.  Some official conversion tools exist, although in many cases, people develop their own tools which are often shared online within specialist communities such as technical discussion forums.  
Generally speaking, the conversion process can be unpredictable, particularly when converting documents containing tables or graphics.  Sighted users have experienced problems with complicated eBook conversion tools, suggesting they are likely to be difficult to use for blind and partially sighted users also, with added accessibility issues.  

The following list indicates available software for generating various eBook formats and (where known) which input files are accepted for conversion.  

2.3.1 AZW

· Amazon Kindle Proprietary format

· No official conversion software

2.3.2 BBeB

· Sony broadband eBook proprietary format
· No official conversion software

2.3.3 DJVU

· Open standard format

· Various conversion tools available online

2.3.4 Epub

· Open standard format

· Can be generated through various web and publishing tools such as XML editors and ZIP applications (e.g. Abode InDesign CS3, WINZIP)
2.3.5 Fb2

· Open standard format

· Various conversion tools available online (much of the available information is in Russian)
2.3.6 Lit

· Microsoft reader format

· Can download service development kit (SDK) from Microsoft website (free of charge) which enables .lit generating capability

· A free licence is required for commercial use
2.3.7 Mobi

· Mobipocket format

· Mobipocket creator software free download from www.mobipocket.com (2 versions, home edition and publishers edition.  Publishers edition features DRM encryption system)

· Can convert word, pdf, txt, html and chm files to mobipocket eBooks 
2.3.8 Stk

· STAReBOOK proprietary format

· STK Maker software included with player and can be downloaded from www.ebook.stareread.com.  

· Can convert .txt files to .stk (Other formats such as .doc, .xls etc are converted to txt, then to .stk)
2.3.9 Wolf

· HanLin proprietary format

· Wolf Maker software included with player.  Can convert any windows format to .wol

· Wolf Printer software free download from www.jinke.com.cn.  Can convert word, excel and PowerPoint files to .wol

2.4 Conversion potential

Users of eBooks may wish to convert an eBook from one format to another, perhaps for use on a different device.  As with tools which convert information into eBook formats, there are many applications available online allowing conversion from various eBook formats.   

eBooks in proprietary formats or which have DRM enabled are not intended for conversion, therefore official tools are unlikely to exist.  However, various tools are developed within online communities which enable such conversions.  Where files are not DRM protected, there exist various tools for conversion.  For example, non-DRM Sony BBeB books (.lrf files) and Microsoft Lit files can be converted using tools from ABC Amber Conversion.   

The ease with which eBook formats can be converted depends on the structure of the format.  For example, (non-DRM) epub files can be easily unzipped as they are basically html files. Conversely, other formats may be difficult to convert.  For example, image based formats (such as DJVU and WOLF) may deny access to the text within the file making it difficult to convert into another format (see Appendix B for further details of formats).  

2.5 Summary of eBooks  

There is an increasing amount of material available as eBooks, from leisure reading and news to reference material.  However, the wide range of formats in which eBooks are available can be confusing, particularly in terms of which formats are supported on which devices, and where these formats are available.  Proprietary formats may limit the availability of material for some devices, therefore excluding the reader from accessing particular material.  

eBook formats can be created using various software available either officially or developed through internet communities.  These tools may not always be reliable and can be difficult to use.  Similarly, eBooks can be converted from one format to another, although the ability to do this may depend on the structure of the original file format.  Further development of software for generating and converting eBooks is required to improve accessibility for blind and partially sighted users.  

3. Service providers of eBooks 

3.1 Range

There are a range of businesses providing eBooks to the public.  These include dedicated eBook sellers (e.g. fictionwise.com), traditional booksellers (e.g. Waterstones), and publishers (e.g. Harper Collins).  Furthermore, many websites exist offering freely available eBooks.  This is particularly the case for titles which are out-of-copyright, and therefore do not require digital rights management (DRM).  For example, Project Gutenburg (www.gutenburg.org) offers over 25,000 titles free of charge via their website.  

3.2 Formats offered 

Some services providing eBooks offer a limited number of formats, whereas others offer eBooks in a range of formats.  Table 10 shows the formats offered by the service providers reviewed here.  

Table 10 Links between service providers and formats offered

	Service provider
	Formats offered

	Amazon
	AZW

	Fictionwise
	eReader [-er.PDB] 
Adobe [.PDF] 
Microsoft [.LIT] 
Palm Doc [.PDB] 
Rocket/REB1100 [.RB] 
Franklin [.FUB] 
Hiebook [.KML] 
Sony Reader [.LRF] 
Isilo [-IS.PDB] 
Mobipocket [.PRC] 
Kindle [.MOBI] 
OEBFF Full VGA [.IMP] 
OEBFF Half VGA [.IMP]

	Mobipocket
	MOBI

	Sony ebookstore 
	BBeB [.LRF]

EPUB

	Waterstones
	PDF

EPUB

	WH Smith
	EPUB

PDF

LIT

PRC (MOBI)


3.3 Interface to service

Most eBooks services are offered via the internet.  This is the case for publishers, booksellers and eBook stores.  One exception is the Amazon Kindle store, which can be accessed directly from the Kindle reading device.  This allows users to browse and buy as they would online, but features wireless delivery directly to the device.  

As the majority of eBooks services are accessed through the internet, an important consideration is web accessibility.  Websites which are inaccessible may prohibit blind and partially sighted users from accessing eBooks independently.  

Furthermore, web interfaces which are difficult to use may pose further barriers for blind and partially sighted users.  For example, the Waterstones website (www.waterstones.com) appears less than intuitive.  A link leads to information on eBooks, and allows a user to browse and buy, but offers no straightforward means of searching for eBooks.  To search for eBooks specifically, the user must choose the "advanced search" option, where a drop down box offers the ability to search by format.  However, the search does not limit its returns to eBooks, which can be confusing in trying to ascertain whether or not the required book is available in this format.  

3.4 Transfer mechanisms

Where eBooks are purchased (or accessed for free) online, they are then downloaded to the users' computer and can then be transferred to their eBook reading device.  In many cases, this requires use of intermediary software which enables management of the users' eBooks (often referred to as a library or bookshelf) and facilitates transfer to the reading device.  

Such intermediary software may be provided with the reading device.  For example, the STAReBOOK comes with eREAD software, both models of iLiad are accompanied by iLiad companion software and so on.  Furthermore, in some cases intermediary software is required to enable downloads from a particular site.  For example, Waterstones require users of the Sony reader to download and install Adobe Digital Editions software.  This requires users to create an Adobe ID, and also to authorise their computer for use with their reader.  

The complexity of this process means that there could be many stages at which accessibility problems could arise.  Indeed, perhaps more streamlined transfer processes (such as the ability to browse and buy wirelessly on the Amazon Kindle) may present fewer hurdles.  
3.5 DRM protocols used

Whilst many eBooks can be accessed for free, eBooks are also a saleable commodity.  Various protocols are used to ensure the digital rights management of purchased eBooks, including use of proprietary formats, limited numbers of downloads, limits on sharing eBooks, and restrictions on copying and printing.  

Applications of DRM may differ depending on the format of the eBook or the service provider selling it.  Some examples are as follows;

· Mobipocket eBooks cannot be printed, small excerpts can be copied, there is no limit on how many times an eBook is downloaded, mobipocket eBooks can be read on up to 3 different machines

· Amazon Kindle eBooks can be used on up to six Kindles, but the devices must all be registered to one Amazon account

· EBooks from Fictionwise.com cannot be printed or copied  

· Adobe eBooks (e.g. PDF) from WHSmith can be downloaded only once

· Sony eBooks can be used on up to 6 devices registered to a user's account (including their Sony reader, PC etc)

Applications of DRM may have implications for accessibility as in some cases DRM may block access to text by screen readers.  This may cause problems for blind and partially sighted users trying to access eBooks through software eBook players.  

3.6 Summary of service providers of eBooks

There are an increasing number of service providers who are now starting to supply eBooks.  Some of these offer a wide range of eBook formats, although others are more limited which can cause frustration for users requiring a specific format for their device.  

Currently, the majority of eBooks are purchased online.  This highlights a need for websites and interfaces to services to be accessible, to ensure blind and partially sighted people can use these services.  

The process of purchasing eBooks can be complicated, and is not always user-friendly.  The customer experience when purchasing eBooks is very often confusing and can result in paying for something that you are unable to download onto your device.  In some cases, customer support for such services is more geared towards traditional bookshop queries and therefore does not offer the technical support needed to download eBooks.  

A further barrier to accessibility of eBooks is the use of DRM protocols, which can block access to the text of a book for conversion to another format or to be read by a screen reader/text to speech engine.  

Overall, these findings highlight a number of areas in which eBook services could be improved, benefiting not only blind and partially sighted users but also the wider population.   

Conclusions

This review has given an overview of the current mainstream eBook market.  Findings suggest that overall eBook players, formats and services are not currently set up for accessibility for blind and partially sighted people.  However, this review highlights a number of areas in which work could quite easily be carried out to improve this situation, to develop accessible means of access to this technology for blind and partially sighted people.   
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Appendix A eBook players reviewed
Currently available (mainstream)

Amazon Kindle D00111

BeBook eReader

Bookeen Cybook Gen3

eBookwise 1150

Hanlin eBook V3

iLiad Book edition

iLiad second edition

Jetbook

Sony portable reader PRS 505
STAReBOOK STK-101
Currently available (specialist)

eFlybook

Medtab

Currently available (access technology)

Classmate reader

Out of production

Franklin EBookMan

Gemstar Rocket eBook reader

HiEbook

iRiver P10

Softbook

Sony LiBRIE EBR-100EP

Sony portable reader PRS-500

Detailed information unavailable in English

Dr Yi M218A

Nuut

In development

Astak mentor/lite book EB-900

HanLin eBook V9

Plastic Logic reader

Polymer Vision Readius

Appendix B eBook formats reviewed

	Format
	Details
	DRM information

	AZW
	Amazon Whispernet

Kindle proprietary format 

Based on Mobipocket format
	DRM

	DJVU
	Compressed image format
	n/a

	EPUB
	Open standard for eBooks published by International Digital Publishing Forum (IDPF)
	Can have DRM applied

	FB2
	Fictionbook 

XML based format
	n/a

	LIT
	Microsoft reader proprietary format

Based on compressed HTML
	Can have DRM applied

	LRF/LRX (BBEB)
	Sony Broadband eBook 

Sony proprietary format

XML based format
	LRX files have DRM applied

	PRC
	Mobipocket 

XHTML format
	Can have DRM applied

	STK
	STAReBOOK proprietary format

Details unknown
	Not known

	WOLF
	Hanlin proprietary format

Image based format
	Can have DRM applied


Appendix C eBook service providers reviewed
Amazon

Fictionwise

Mobipocket

Sony ebookstore

Waterstones

WHSmith
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