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Web Vision and the Blind World

Abstract: --

Visual dominated technology is making visually impaired people more vulnerable and disabled. The Web has shown the potential to be part of a structure-based world that would solve many of the problems of information provision in non-visual forms.

Until now, visually impaired users have been the primary consumers of spoken access to computing applications. Speech access to computing applications has been typically provided by developing generic screen-reading applications --programs that build a model of the visual display and then present this model using speech. This technique has been fairly effective in retrofitting speech output to applications that were developed with no thought to their use in an eyes-free environment by a functionally Blind user.

Today, a moderate degree of spoken access to the Web can be provided by using screen-reading applications on standard computing platforms like Windows98 in conjunction with popular Web browsers like Netscape Navigator or Internet Explorer. Other users needing speech access and vary of using a GUI relies on terminal based browsers like LINUX.

The inherent shortcoming in the screen-reading approach is that the spoken output is decoupled from the application being used. Most screen-reading applications available today are completely defeated by the use of tables in HTML to achieve specific visual layouts such as multicolumn documents.

The problems described above arise primarily due to the screen-reading approach only examining the final form appearance of the document as rendered by the visual browser.

In suggested software techniques are implemented for a fully speech-enabled audio desktop. The remaining sections of this paper focus on one aspect of this environment, namely the speech enabled browser.

The speech-enabled WWW browser available on the suggested software's platform produces succinct context-specific spoken feedback by examining the logical structure of the document rather than its visual appearance on the screen. By tightly integrating the speech system with the WWW browser, the environment provides fluent spoken interfaces to interactive document elements such as fill out forms. Finally, it should be pointed out that speech-enabled WWW browsers like the one described here rely implicitly on well marked up HTML documents, where the document logical structure is clearly separated from the visual presentation. 
1. Introduction: -

Before the invention of computers and computer adaptations, the primary problem with blind access to information was that manual means were required to translate large quantities of printed material into Braille or audio form. Screen readers and Braille displays were then designed to interpret text files, which had been previously created with the average computer user in mind. Optical Character Recognition (OCR) software then allowed blind computer users to scan printed information into their computers. This data could then be read with a Braille display, a screen reader, or screen magnification software. 

Each World Wide Web document, referred to as a web page, is scripted in Markup Language (HTML, XML) code. Like pages in a book, web pages can be complex combinations of printed words and graphical representations. However, these pages, unlike their paper counterparts, contain "active" Hyperlinks which, when selected, cause another pre-specified page to be displayed. These hyperlinks can be either text, usually displayed in a different color and underlined or click able images. In addition to displaying other web pages, clicking on these "hotspots" may display related graphic, audio, or video information.

The sad truth is that the proliferation of information does not guarantee its accessibility. Availability does not equate to accessibility. Where people with disabilities (particularly those with print disabilities) are concerned, thoughtless barriers to information are being constructed by electronic publishers. The barrier factor is increased by the magnitude of inexperienced on-line businesses and organizations that have correctly assessed the inexpensive cost of delivering information on the Internet, but have inaccurately assumed that because it’s on the Web, it must be easy to read...or access.

The markup languages provide a flexible and relatively easy-to-use technique for producing an array of document styles. It is this freedom in the document creation process that actually limits access to the World Wide Web, for persons with visual disabilities.


The following subsections illustrate problems, and suggest possible solutions for overcoming the limitations created by inaccessibility.

2. Web Access for blinds—

2.1 Software:
2.1.1
Audible--
· Speech Enabled Web Browser:
Suggested software is a speech-enabled audio desktop that provides fluent speech access to a rich collection of authoring and messaging applications. It is tightly integrated with the WWW browser a powerful, standards compliant WWW browser implemented on top of s/w. 
The screen readers can work in several different modes. It can read individual words, sentences, lines and paragraphs of the displayed Web page. It can read page headings and the whole page as well. The reading mode can be changed by the user with their compatibility.
The integration of Suggested software’s and W3 provides a powerful speech environment where the user can fluently browse the WWW while reading email or Usenet news, or when encountering a URL within a document that is being edited or proofread. In addition to the advantages of a speech-enabled browser described in the section on user experience this tight integration between the speech-enabled WWW browser and the audio desktop is a crucial factor in making the Suggested software platform a very productive environment for day-to-day work. 

· Architecture

The W3 browser handles by parsing the incoming HTML document as well as drawing it to the screen. The browser preserves the parsed structure, from which the visual display was generated, making it possible to speech-enable the browser. The W3 browser implements the cascaded style sheets (CSS). In addition, it also implements the cascaded speech style extensions.
The technique used to implement both visual and aural speech styles is analogous. In software, all textual content is displayed and manipulated by placing the text in a buffer. The system is responsible for managing and displaying text placed in buffers. Such text can be annotated with additional properties that control the visual appearance of the text, e.g., the color and font used. W3 implements the visual style sheet by annotating the text being displayed with the appropriate visual properties. In addition, when running in a speech-enabled context as when using Suggested software’s, W3 annotates the text with the speech properties specified in the speech style sheet. When the displayed document is spoken by Suggested software, the user hears an audio formatted rendering. This implementation strategy has the added advantage of keeping the synchronizing the spoken and visual renderings ---thus someone who is both looking at the screen and listening to the output perceives the effect of both visual and aural style sheets. 

· Tables:

Most screen-reading applications available today are completely defeated by the use of tables in HTML to achieve specific visual layouts such as multicolumn documents. Thus there is a need of transformation in the architecture of the table according to the screen reading applications
The current version of the separate table browser provides general functions over a pull-down-menu. The following table shows the items of the main menu and their general functionality: 

Table: (Items of the table browser main menu) 

       ---------------------------------------------------------------------

FILE 


open, close or store a table 

SEARCH
 
search for content in a cell, repeat search

NAVIGATION 
tables - and cells navigation functions 

STATISTIC 

shows the complexity and the number of 

rows, columns and cells in a table

WINDOWS 

grouping and appearance of windows 

HELP 


information on how to use the program 

      ----------------------------------------------------------------------

Tables are transformed into sequential text without any use of column and row lines as shown above.
.

· Fill Out Forms:
 Forms contain controls such as edit fields, check boxes, combo boxes, list boxes, and several types of buttons (e.g., Submit buttons, Radio buttons, etc.). Generally, screen access software has no problem identifying these controls. However, there are certain ways of laying out a form which can prove to be troublesome for blind web surfers. In particular, forms where headings for specific input fields are not adjacent to the fields will continue to be a problem until web site developers use the “LABEL” tag on all such fields and screen access software provides information from that tag to the blind user. 
2.1.2 Visual:--
· HTML (hypertext markup language): --

Central to the Web is the format of its pages. That format is usually based on the Hypertext Markup language, HTML. This is related to the Standard Generalized Markup Language (SGML, ISO 8879). As its name implies, SGML is a very general language. It can be used to represent a wide variety of information. In fact SGML is a meta-language. That is to say that it is a language that can be used to define other languages. Each `language' is represented by a Document Type Definition (or DTD) and as long as you can write a DTD to describe the information you want to represent, you can use SGML. So, while SGML is intended primarily as a means of representing textual information, it can be used for a much wider range.

SGML is one of a number of markup languages. The important difference between it and others is that it is standardized; an ISO standard exists describing it. Unlike proprietary formats, it can be implemented on a variety of platforms and programs. It should also be guaranteed a long existence, so that to create an SGML document now is not a gamble with regards to the question of whether one will still be able to access and read it in ten or twenty years. What the term `markup' implies is that elements of a document are labeled (or tagged) as to their role within the document. For instance, a first-level heading might be surrounded by the tags <H1> and </H1>, thus:

<H1>Web Vision And The Blind World</H1>

The bracketing characters `<' and `>' is used to distinguish the tags, which are not part of the text, but signals to the software used to handle the text.

HTML is based on SGML, but in its early incarnations the resemblance was only a passing one. It used tags of a similar format, with `<' and `>' brackets and the convention of pairs of tags to mark the start and end of an entity, the labels differing only by the slash character, `/'. Subsequently, however, SGML and HTML have become more closely integrated and the current trend is towards browsers for SGML-based documents.

The syntax of HTML is very much looser than SGML. If one knows the DTD, then one is assured that the document conforms to that structure. The SGML world, being structure-based and having strict DTDs, is a predictable one in which structure is separated from presentation. This separation allows alternative forms of presentation to be based on the same information source.

HTML gives the creator of a document the ability to describe that document's structure. For instance in the example above, a first-level heading is identified. This would be integrated with other headings at the same and subordinate levels to outline the sectional structure of the document. At the same time, by designating a part of the text as a first-
level heading, the creator of the document is saying nothing about how that heading should appear when the document is displayed. It depends on the displaying software how the type of heading will be signified and distinguished it from other headings and other parts of the document (if at all). The display software might center the text and use a large, bold typeface, or it might use centering and underlining. Different software might use different renderings. The point is that the creator of the document can make no assumptions about the rendering; the creator's task is just to define the structure.

· XML(Extension Markup Language): -
 It is a markup language much like HTML design to describe data. In XML tags are not predefined the user has to define his own tags. XML is a simplified subset of SGML capable of describing many different kinds of data. Its primary purpose is to facilitate the sharing of structured text and information across the Internet. Languages based on XML are themselves described in a formal way, allowing programs to modify and validate documents in these languages without prior knowledge of their form.
The main difference between XML and HTML is that XML was designed to describe data and to focus on what data is while HTML was designed to display data and to focus on how data looks and thus it provides better platform for the speech readers to work efficiently. Its structured syntax makes the necessary parsing algorithms simple, fast and efficient.
When HTML is used to display data, the data is stored inside your HTML. With XML, data can be stored in separate XML files. This way you can concentrate on using HTML for data layout and display, and be sure that changes in the underlying data will not require any changes to your HTML.
XML is a cross-platform, software and hardware independent tool for transmitting information The main advantage of XML approach (when comparing with other markup language such as HTML) is that XML defines language for defining language. This means that first there will be defined grammar of a new language for describing pictures (Document type definition - DTD) and then an XML document that uses this grammar could be generated. While with these advantages it can also make XML difficult to apply in cases where bandwidth is limited, even Mapping XML to the relational or object oriented paradigms is often cumbersome. 

.
· Screen magnifier:---


Screen Magnifiers are assistive technologies that enable users with low vision to enlarge the computer screen and interact with the magnified portion of the screen they are accessing, such as menus, toolbars, graphics, and text. 

· Images
 
One of the major drawbacks of the screen reader and the Braille display is they do not provide any graphical information to the user. The traditional approach to access the picture information for a blind is that an image is considered as one object, which is further described in several sentences. Alternative texts are added to the picture links in HTML pages and description links to pages with descriptions of pictures. These methods bring inconsistency to the final document, because the image and its description are in separate files. Creation and updating of these documents is more difficult. There has been no good methodology up to now, which will define how to create a good structured description of a picture.

Further approaches towards graphical information can be categorized into following heads:
· Image to text: This approach provides blind, the ability to browse the picture. Not to explain what the blind person should see on the picture, but to describe objects in the picture and relations between them and to let the blind person create his own perception of the picture.
Visual information of image consists of three parts:

· Structural (e.g. one object is a part of other one) 

· Geometrical (e.g. position, shape) 

· Semantic (e.g. behavior, semantic relation). 

These three kinds of information give us several views on the properties of objects. To fulfill these requirements; we choose an object-oriented approach for picture description. That means the entire world consists of objects with their descriptions; these objects have their behavior with influence on other objects. Therefore, when describing any situation it is necessary to describe objects, their descriptions and relations to other objects 

The problem of describing an object is that the description creator can describe the object in different way. To eliminate differences in object description and speed up describing we have to define a standard for object description - basic categories of information that describe objects, their behavior and relations. The browsing user then chooses what characteristics of objects he wants to get (e.g. position, shape, relations to other objects, etc.).
The basic categories of object description are:

· Geometrical (position, shape, etc), material, color, weight, category, detail 

· Action 

· Behavior of object (waving to, falling down of, running to, leaning out of, etc.). This behavior could have a relation to other objects. This relation will be defined as pointer to related object. 

· Image to sound: This is a camera-based speech reader approach  which converts the image on the camera lens onto various notes of sound depending upon intensity, transparency, color, etc. This approach is fairly effective in outdoor navigation system for a blind which provides the indication of object in front of blind. 

There are three simple rules in the general image to sound mapping of grayscale camera images, each rule dealing with one fundamental aspect of vision: Rule 1 concerns left and right,
 Rule 2 concerns up and down, and
 Rule 3 concerns dark and light.
 The actual rules of the game are 
i. Left and Right: Video is sounded in a left to right scanning order, by default at a rate of one image snapshot per second. You will hear the stereo sound pan from left to right correspondingly. Hearing some sound on your left or right thus means having a corresponding visual pattern on your left or right, respectively. 

ii. Up and Down: During every scan, pitch means elevation: the higher the pitch, the higher the position of the visual pattern. Consequently, if the pitch goes up or down, you have a rising or falling visual pattern, respectively. 

iii. Dark and Light: Loudness means brightness: the louder the brighter. Consequently, silence means black, and a loud sound means white, and anything in between is a shade of gray. 

For example, that a straight bright line on a dark background, running from the bottom left to the top right, sounds as a tone steadily increasing in pitch.

Hardware:

· Braille display:
Braille is a system of touch reading and writing for blind persons in which raised dots represent the letters of the alphabet. Braille is read by moving the hand or hands from left to right along each line. Both hands are usually involved in the reading process, and reading is generally done with the index fingers.

System of embossed characters formed by using a Braille cell, a combination of six dots consisting of two vertical columns of three dots each. Each simple Braille character is formed by one or more of these dots and occupies a full cell or space. Some Braille may use eight dots.
· Alternative keyboard and mouse: 
                       These keyboards offer larger or smaller target areas for users with loss of gross or fine motor control. They may be switched to mouse emulation mode so that the arrow keys or numeric keypad of the same keyboard are used for mouse movements.
The physically or mobility challenged user  may require the ability to use the document viewer or browser without being able to use a keyboard, mouse, or input device that requires a part of their body other than just their eyes or mouth.

Like Speech Recognition Systems help such people with physical disabilities to command systems without or minimum use of peripheral devices.

Suggestions:--

Apart from above explained technical improvements, some further modifications and adaptations in the use of web technologies are given as follows
· Guidelines for blind website---
· For each website there should be a sitemap provided so that blind user gets brief knowledge about the content of website as soon as the page is displayed.

· A hierarchical menu structure must be there, providing menu for each step. Thus tree type structure is there when searching for particular theme information.

· In web page avoid using a frame whose target is a new window
· Provide information to the user such that one may receive documents according to the there preferences e.g.: language, content type etc.
· Provide an equivalent alternative for visual and audible contents that conveys essentially the same function or purpose as auditory or visual content.
· One should ensure that the user interface follows principles of accessible design: device-independent access to functionality, keyboard operability, self-voicing, etc.

· Bookmark—a Bookmark like function must be provided such that if the blind user wants to save the text or want to hear the same text some more times he can save the following content being played by the screen reader. For e.g. as the user hears something of interest, they tap the Enter key on the numeric keypad, and the position of the sentence currently being spoken is recorded in the clipboard. Once bookmarks have been recorded, they can be used to revisit their respective sections of the document; in the same way the user of a web browser can use its bookmark system to revisit web sites. The bookmark should be erased also whenever a new HTML page is loaded.
· Information---

· The transformation of data obtained from observation or instrumentation such that their salient features are emphasized. This can be achieved by providing different voice pitches to bold, highlighted or marked text. Change in paragraph, punctuation mark and much other information can be conveyed by use of different speech style and voice.
· Converting documents (from PDF, PostScript, RTF, etc.) to  markup languages (HTML, XML) does not always create an accessible document.A proper platform must be there that provides reliable conversion or access to the information.
· Keystroke/keywords: for easy retrieval of information for the page some keywords/strokes must be defined such that all the basic purpose of computing can be performed easily e.g.  ALT+F for file menu. Some keywords with the dynamic content of the menu can also be defined so that user can directly jump to the corresponding information or the part of the page. e.g. on the site of some university the user will 
hear something like this ”press  ALT+R for the results, ALT+S of the semester schedule and ALT+E for recent events”
· Architecture:

· We can define a complexity parameter for web page depending upon its row span, column span, number of links, image description, tabular information, text alignment etc. The higher the complexity of the page the more it is difficult of a page to be compatible with a blind user.
· A world wide web platform must be there that can provide links to all the websites which want to make their site accessible to the blind.
· We should enable the blind user to move around the screen, jump to interaction objects in the screen and read particular areas of text. These become unwieldy when moving quickly around the Web searching for information and making hasty decisions about which pages or bits of pages might be useful.

· Site for the person with multiple disabilities must be their so that the information can be accessible to all.

· Some standards need to be defined for the designing a website for blind. So the information availability can be equated to its accessibility.
· Auditory Icons:
Suggested software uses auditory icons --short snippets of non-speech sounds-- throughout the audio desktop to provide succinct aural confirmation in response to user actions. In the context of the WWW browser, auditory icons are used to: Indicate movement through the links in a document. Indicate the manipulation of interactive form elements such as pressing a button, or toggling a checkbox. Indicate that the document was scrolled. Indicate activation of a link. An aural progress monitor (the sound of water dripping) to indicate the downloading of a document. Indicate the opening and closing of WWW documents.

Conclusion: --

The advent of the personal computer has been a boon for many blind people. Suitable adaptations such as screen readers made them accessible and so opened new opportunities for them. This was true as long as computer interfaces were text-based, but the advent of the graphical user interface meant that blind people were in danger of becoming disenfranchised. Today screen readers have started to become available which make this new generation of interfaces accessible. Unless steps are taken now, the Web is likely to be following a similar track - except that its graphical interface may prove even more difficult to curb. 
Approach based on a universal object-oriented paradigm allows us to define one general methodology for describing any picture. Thus describing 
pictures as separate objects with description (using categories) helps to quickly define a uniform description of a picture. Using tools for information filtering the user can very quickly browse in the picture and get the information message. The XML architecture of grammar and description documents makes this methodology and implementation open for any future modifications and extensions.

The development and use of visually oriented HTML features should be discouraged. Where these do exist they should be used only with alternatives. Web page designers must be encouraged to develop their pages based on the structure of the information to be presented and to be aware of the problems of visual extensions. This can be promulgated through design guidelines and training.

With well-designed, structurally oriented pages, tools can be provided to present the information in a variety of formats, particularly non-visual renderings. Ideally such tools should be integrated with existing visual browsers, rather than being separate stand-alone programs.

If moves to integrate HTML with SGML more closely lead to a stricter language with a natural emphasis on structure over presentation, then so much the better.

If these objectives can be realized then the Web can become a vital resource for blind people (as for others); if they are not then blind people may be cut off from it.
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