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Abstract

In 2011, in an effort to increase content for its new online library model, Vision Australia embarked on its Rapid Braille project. Phase I of the project aimed to allow fully automated conversion from full text DAISY 3 XML files to braille. After the initial project setup costs, existing DAISY library books can now be converted to braille as a “bonus” format at virtually no cost. 

Because the Rapid Braille process does not involve any transcriber intervention, the resultant braille files serve as a very concrete example of what can be automated in translating from text to Unified English Braille (UEB). Any errors or oddities in the braille files illustrate where high-level reasoning is required to make intelligent decisions about braille translation or formatting. Of particular interest is the extent of formatting information that can be derived from ePub and DAISY files, and the areas in which UEB differs from other codes in its ability to be automated.  

Consultation with braille readers was integral at all stages of the project. This provided access to a rich knowledge base so that the best possible outcomes could be achieved in terms of braille quality, but also gave rise to discussion and exploration of a number of issues relating to online braille usage.  
Phase I of the Rapid Braille Project was launched in November 2011. 
Introduction
The digital era has arrived and braille is now only one in an increasing variety of electronic formats in which text is available. While these electronic formats are not always accessible, accessibility standards are also becoming more mainstream. For example, DAISY standards will soon be merging with ePub, a popular mainstream e-book format. Moreover, more information is available in electronic formats. With book stores closing down, print books are being replaced by e-books and websites are providing the materials that were once found only in newspapers and magazines. RNIB research
 found that the availability of accessible materials increased from 5% in 2004 to 7% in 2011, with 54% of the top 1,000 books sold in 2010 available as e-books.
Vision Australia Library and Production

Vision Australia’s library provides a range of reading materials for people who are blind, have low vision or a print disability. The majority of its borrowers are over 65 years of age and use the library for leisure purposes. 

The Vision Australia Library collection includes over 22,000 DAISY audio titles and 8,000 braille titles. Of these braille titles, around half are available only as embossed braille, whereas the other half are available as both hard copy and electronic file through the online collection
.  

Among other things, the Vision Australia production department produces 180 braille books to be added to the Vision Australia General Library Collection each year. These books have been produced in UEB since the code’s adoption in Australia in 2005. They include both fiction and non-fiction but all are modern and the great majority are Australian. Vision Australia has also sought partnerships with other libraries to share UEB files and thereby increase the size and breadth of the braille collection. 
Prior to the commencement of the Rapid Braille Project, all braille books produced by Vision Australia for the General Library Collection underwent  a manual transcription process whereby they were input as Word, imported to Duxbury, marked up in Duxbury, translated to braille, fully proofread by touch and corrected. The cost and time for this process were substantial, limiting the number of books that could be produced. Braille production was an entirely separate process from audio and DAISY production. 

At the beginning of 2011, Vision Australia began commissioning the conversion of public domain books in ePub format into DAISY 3 full text files. These text-only books, which were fully structured, were added to the Vision Australia online library, where they can be downloaded by clients and read as text with preferred magnification and contrast, or read as synthetic speech generated by the client’s DAISY reading software or device. The goal was to convert 2,000 books in this manner by mid-2012. 
While the imbalance in the number of audio and braille books in the Vision Australia Library collection is reflective of the format preferences of its borrowers, braille readers are equally deserving of a wide range of reading choices. The introduction of custom full text DAISY books to the Library Collection offered the possibility of using one file to provide the same book in multiple formats, redressing some of this imbalance. 

Aims

The Rapid Braille Project was initiated as a way of quickly and cheaply converting Vision Australia’s full text DAISY 3 books into braille format. It was hoped that, using the model of the single source file, these books could be converted to braille as a “bonus” format at virtually no cost after the initial set-up. 
As a result of the Rapid Braille Project, it was hoped to achieve:

· an increase in the amount of information that is accessible

· enhancement of format choice for readers 
· promotion of braille as a format
· more cost-effective braille production

· faster turnaround of braille production

To ensure that the braille files produced as Rapid Braille were accepted and used by the Vision Australia’s library clients, an important goal was to maintain the highest possible standards. The resultant braille was designed to meet Australian Braille Authority standards wherever possible, be consistent with Vision Australia formatting guidelines for library materials, and be suitable for use as an electronic file to be read using a braille display.

As the Rapid Braille Project was the first real venture in to the realm of automated braille for Vision Australia, some very finite goals were carefully set to limit the project and ensure its success. This would also minimise the set-up time and costs.

The input DAISY files would all be obtained from the same supplier. After some consideration, it was decided to use a slight variant to the XML file from the DAISY 3 file set. The braille-ready files differ only in that they contain a tag to indicate the beginning of the main text, and some of the ePub tags which are unnecessary for DAISY 3 are retained. 

While a total of 2,000 books would be available for conversion by mid-2012, only those which did not contain complex formatting such as poetry or plays would be produced using the Rapid Braille process. 
The output files would be produced as Braille Ready Format (BRF), which can be used with common braille reading devices and embossers. While it is possible to emboss BRF files, the library did not wish to create hard copies due to storage considerations and envisaged that most users would prefer to access the books using a refreshable braille display. The books were therefore kept as a single file with only 30 cells per line. Features that would assist in navigation if the books were embossed were still added, including a braille contents page and a changing running title. 
Methodology

The main resource required for the project was two staff working part-time for 3 months to do almost all of the planning, development and implementation.  

The Duxbury Braille Translator (DBT) is the braille translation tool used by Vision Australia’s production department. A variety of translation software options were explored for the Rapid Braille Project but it was concluded that DBT offered the only viable conversion to Unified English Braille. 
DBT also offered the advantage of being able to directly import DAISY XML files. Some minor adjustments were made to Duxbury’s internal DAISY import file to enable the preservation of bold and to map DAISY’s six levels of headings to Australia’s four levels of headings. A custom template was also created so that all of the DAISY and custom tags would be recognised and preferred formatting could be applied. 
Externally to Duxbury, a number of scripts and lookup tables were written to modify the DAISY XML file before its import into DBT. These modifications included a clean-up of common errors and creation of a title page, contents page and running titles. 
An application programming interface (API) was created to integrate and automate all elements of the process and to allow batch processing. The steps in the process are:
1. Modify the XML

2. Send the XML files to DBT for translation

3. Check that the XML files opened correctly in DBT and if not, give a warning and halt the process for the faulty files. 

4. Create folders for storage in the Vision Australia online library. 

Finally, an accessible Graphical User Interface (GUI) was created, allowing the process to be operated by any staff member, regardless of their knowledge of braille. 
The newly created software was dubbed the Braille Engine for Rapid Conversion (BERT).  
Outcomes

The Rapid Braille Project was completed in three months at an approximate cost of AU$9,000. It therefore represents a relatively modest investment. 
Workflow
A new workflow was implemented, as illustrated in Figure 1. The existing process for ePub to DAISY production (shown in white) did not change, however a new process (shaded) was added, allowing braille files to be produced as a free, additional format. The only manual intervention required to produce these braille files is in the selection of those books that should be converted to braille as well as DAISY, copying of the DAISY library records for braille format, and initiation of the braille conversion process using BERT. 

Formatting

The formatting of braille produced through the automated Rapid Braille process depends largely on the formatting information that was contained within the input DAISY XML files, which itself is dependent upon the original ePub files.

The Rapid Braille Project was able to achieve:

· creation of a title page, using title and author information from the DAISY metadata. This metadata was automatically extracted from the book’s library catalogue record. 

· creation of a contents page, with braille pages, derived from the first two levels of marked-up headings within the document

· braille page numbering, using roman page numbers for the preliminary matter and beginning Arabic page 1 at the start of the main text
· retention of print page numbers for those books where they existed in the ePub file. It should be noted that this occurred in less than 30% of books, and the print page numbers serve little practical purpose in those books where the origin of print version is not clear.

· section division, including insertion of dividing lines and braille page breaks

· creation of a running title, which changes for each major section

· application of list formatting (indented runover) to sections with headings such as “index”, “bibliography” or “footnotes”

· a consistent and clear method of indicating footnotes

· retention of bold and italics within the text

· recognition of tables and formatting using DBT’s automated table function. Transcriber’s notes were also added to clearly indicate the beginning and end of each table. 
The Rapid Braille Project was unable to achieve: 

· a running title that is always meaningful. Complex rules were applied to ensure that common words were abbreviated, numbers were converted to digits, and meaningless words such as “the” were removed, however these rules were not always successful in achieving an optimal result. For example, “THE IMAGE OF THE LOST SOLE” was abbreviated to “image lost”, which conveys a meaning not intended by the original title. Furthermore, the running title was composed of an abbreviation for the book, followed by the level 1 heading, meaning that short books with only one heading (the book title) are given a repeated running heading such as  “man of 50: man of 50”. Other books consisting of a small number of parts on level 1 with many chapters on level 2 are given a running title that includes only the part. As a final example, the book “Reginald” by Saki includes many chapter titles that begin with “Reginald” (e.g. “REGINALD ON CHRISTMAS PRESENTS”, “REGINALD ON THE ACADEMY” AND “REGINALD AT THE THEATRE”) and were therefore given the same unhelpful running title of “reginald: reginald”. 
· correct formatting of text with complex layout, including:

· centring

· boxes
· poetry layout

· list formatting
· indentation levels 
· blank lines (for example to indicate a new stanza)
While the <blockquote> tag can be used in ePub files to indicate indented passages, it is not used all the time and can also be applied to poetry, which requires a different treatment in braille. Poetry tags were used very rarely in the original ePub files.
Books of poetry or drama are therefore unsuitable for processing using the current Rapid Braille software.
Accuracy of content
The accuracy of braille produced using the Rapid Braille process depends largely on the braille translation software (DBT) and the UEB code.
The Rapid Braille Project was able to achieve: 

· correction of common typographical and scanning errors

· consistency in presentation of ellipsis dots, in spite of a wide variety of conventions and errors in the original ePub files
The Rapid Braille Project was unable to achieve: 

· distinction between apostrophes and single quotes. These symbols were represented correctly most of the time, but not all of the time. 

· prevention of contractions that could encourage misinterpretation in any of the following:

· electronic addresses. For example, the website www.epubbooks.com was initially brailled using a double b (2) contraction.
· unusual compound words. For example “spacealls” was automatically brailled using an “ea” (1) contraction. 
· unusual abbreviations or acronyms that are pronounced separately as letters. It should be noted that common instances such as POW are treated correctly using a dictionary-based approach, and in fact this problem did not arise in any of the numerous sample files checked during the testing phase of the Rapid Braille Project.

· anglicised foreign words. 

· uncontraction of foreign language material. This type of material occurs surprisingly often in the classic novels that constitute much of the material currently being processed as Rapid Braille.
· consistently correct application of passage indicators for block capitals. For example, if a sentence in block capitals is followed by the word “A” or “I”, this word will be included in the passage. The main occurrence of such errors occurs in the publication details of the Rapid Braille books, which often include a lot of block capitals and initials.
· correct interpretation of spaces between numbers. By default, all spaces are interpreted as a space between two separate numbers (e.g. #ajj #efg), however in the case of phone numbers, ISBN and long strings, a numeric space is instead required (#ajj"efg).
UEB and automation

An examination of those aspects of the braille code which could and could not be successfully automated reveals some interesting differences between UEB and other braille codes: 

· capitalised passages do not exist in other braille codes and therefore present a need for manual intervention only in UEB. 

· electronic pathways such as email and web addresses are uncontracted and transcribed in a separate code in other braille codes. UEB eliminates the need to identify all electronic pathways, but introduces the need to selectively prevent contractions where they may cause confusion. 

· dates, times and units of measure are brailled exactly as they appear in print in UEB, eliminating the need for conversion or manual intervention that exists with other braille codes. 

· UEB uses the same braille symbol to represent full stops and decimal points, eliminating the need to distinguish between them as in other braille codes. 

· UEB is the only braille code that offers a means for distinguishing underline and script font, which first need to be marked up in order to convey this extra information. 
Braille reader consultation

Consultation with braille readers was integral at all stages of the project.
Consultation prior to commencement

Before beginning the project, some mock braille documents were created to illustrate the projected output. Print representations of the braille were also created and annotated for consideration by non-braille readers. These documents were distributed to members of three groups, as described below.  

1. Vision Australia’s i-access® Advisory Committee

The i-access ® Advisory Committee is a representative group of Vision Australia clients who are regularly consulted on the information access services delivered by Vision Australia. Two of the nine members of the committee regularly use braille. 

The i-access ® Advisory Committee was unanimously in favour of the introduction of Rapid Braille on the understanding that it would be a new service additional to existing services, which would not change, and that the client would be adequately informed about the type of product that they are receiving.  

2. General Library clients 

Thirty borrowers of the Vision Australia General Library Collection, representing a range of braille-reading levels, were each was sent a braille copy of the Rapid Braille sample. Responses were collected from 23 people. 

Responses were generally very positive. 87% were happy with the Rapid Braille samples that they had received, 91% could not identify any aspect they would like to see improved, and 83% of participants would be prepared to continue receiving Rapid Braille. 
The respondents were also invited to make further comments, however the only two responses received were concerned with unrelated issues.
 

3. Vision Australia’s “Braille Think Tank” 
The “Braille Think Tank”, consisting of braille experts and Vision Australia managers, was formed to discuss high-level issues related to braille. The group convenes only when required for a specific purpose. 
Of the nine touch braille readers consulted, six were in favour of developing the Rapid Braille Process to produce books for the General Library Collection. 
It was generally agreed that books produced using the Rapid Braille process could be read easily and offer library borrowers a greater choice of titles. However, it was also considered that there is a broad range of tolerance for standards among braille readers, meaning that Rapid Braille should only be used for certain materials and client segments. For example, Rapid Braille would not be suitable for children or adults who are learning to read braille. Likewise, books produced using the Rapid Braille Process must be clearly identified on the library catalogue so that borrowers can choose not to read them.
Consultation during development

During software development, real samples generated using the Rapid Braille process were shown to the braille readers from the Braille Think Tank and to Vision Australia transcription and proofreading staff. 
Encouragingly, a common observation was that the real samples were of a noticeably higher quality than the mock documents that had been circulated and discussed prior to commencement of the project. 

As opinions did not change on whether books produced using the Rapid Braille process should be included in the General Library Collection, discussion turned to the proposal to supply the books only as BRF files for access using refreshable braille displays. 

Firstly, concern was expressed about the number of braille readers who have access to a refreshable braille display for leisure reading materials. While the cost of braille displays is decreasing
, they are still a much more expensive option for leisure purposes than alternatives such as borrowing hard copy braille or listening to an audio recording. Furthermore, a significant proportion of those readers who do have access to refreshable braille cannot or will not use them for leisure reading because the braille display is attached to workplace equipment
 and/or it is not portable. 

Secondly, there was discussion about whether a BRF file is necessary for braille readers with a refreshable braille display. For all of the books being produced through the Rapid Braille process, an ePub or html file is available in the public domain and a DAISY full text file is available through the Vision Australia online library. Most portable braille note takers are able to open html files and many but not all are able to access ePub files. The accessibility of ePub files using refreshable braille displays connected to other devices depends upon the software installed and the technical skills of the user. Readers must also have the motivation to seek materials in other file formats and outside their usual library resources. As one young tech-savvy braille reader stated about accessing ePub using their braille note-taker, “I’ve never tried it. I’m too lazy.” The BRF is a small file, it is embosser-ready and it can be edited, but it is less easily navigated than a DAISY file. 
Providing BRF to people with a refreshable braille display does serve a purpose today, and this is evidenced by the popularity of resources like Bookshare
. Looking forward, today’s refreshable braille users will be more likely to seek out text files irrespective of the file format, but they will also be joined by a new group of readers for whom refreshable braille is be newly affordable, and who have the same file type and source preferences that are being exhibited today.    

Consultation after launch

Upon launch of the Rapid Braille Project, the new braille product was made available to all members of the Vision Australia library who read braille and comment was invited from these readers. The books generated through BERT all include an explanatory paragraph which gives notification that the books has been generated automatically from a different format and invites reader feedback, however at the time of writing none has yet been received. 
Conclusion
The Rapid Braille Project demonstrated that a tangible step towards automation of braille production could be made using modest resources. Vision Australia intends to use what was learned from the Rapid Braille Project to build on the existing software and extend its capability and application. While the particulars of the next phase of the Rapid Braille Project has not yet been determined, the first and simplest idea is to create a second set of files optimised for embossed output, which are split into volumes. 

It is clear that any changes to the form in which braille is offered to readers must be accompanied by careful consideration of the reader’s expectations, access to technology and knowledge about how to access online materials, with support provided wherever needed.  

Rapid changes are occurring in the ways that electronic information is made available, in the affordability and capabilities of refreshable braille technologies, and in the technical know-how of braille readers. The form in which braille is offered and the manner in which it is produced must also change. 
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Figure 1: New workflow for the selection, conversion and cataloguing of ePub to DAISY and braille using the Rapid Braille process. 








Endnotes


� Greenwood, White & Creaser (2011)


� The Vision Australia i-access ® online service can be accessed at � HYPERLINK "http://i-access.visionaustralia.org/start.aspx" �http://i-access.visionaustralia.org/start.aspx� 


� One respondent expressed objection to the introduction of Unified English Braille, while the other was concerned about the use of synthetic voice narration for leisure reading materials. 


� The cost of a braille display in Australia has reduced from around $10,000 to $2,000 over the last ten years. 


� Cryer and Home (2011) found that in a sample of 13 UK respondents with a braille display, only four had purchased their own displays, with the remainder being funded through work.  


� � HYPERLINK "http://www.bookshare.org/" �http://www.bookshare.org/� 
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