Accessibility Comments On SVG 1.2 Last Call Working Draft
1. Background And Spirit

Generally, accessibility is thought of as being very difficult to achieve for some groups of society, such as the blind, in respect to diagrams.  However, regardless of the format in which we as humans seek to communicate we only seek to communicate one thing, meaning.  Meaning can be separated from the physical form used to communicate it as illustrated in models of communication such as that proposed by Shannon C.E. (1948), and in how psychology suggests we communicate meaning (Bruno F.J., 2002).  Thus these comments aim to making the diagrammatical nature of the SVG format accessible where possible, and where not, comment on ways of making the meaning conveyed by diagrams created through the use of SVG, accessible.
2. Alteration of color

Color is a potential problem for both users who have low vision and those with learning difficulties.  It is often addressed through the use of user style sheets, or dynamic web page content, such as that found on http://www.section 508.gov.

User style sheets present their own problems in SVG, as SVG allows for more presentation attributes than are defined in CSS.  Additionally, style sheets are not considered the best way of invoking color change from a user perspective.  Users frequently do not know what a style sheet is, let alone how to invoke it’s use within a user agent, nor how to create a style sheet from CSS.  Therefore the suggestion would be to allow users to select color and other presentational attributes from within user agent dialogs.

For low vision users specific colors can become problematic.  There ability to receive lightwaves of a certain wavelength, which is the method physics uses to encode the different colors, may be diminished due to specific eye conditions, thus decreasing perception between different areas of an image.  Therefore the ability to change colors, as seen in the leading screen magnifiers, would be of particular use to low vision users.  This will be best accomplished by offering the user a list of colors, allowing them to select which they desire to change and then selecting it’s replacement from another list.
The background would also benefit from having the ability to be changed according to user preference.  This will help those with reading disabilities, such as dyslexia, where it is often desirable to use color schemes such as black on pink, to provide an easier contrast with which to read.  Contrast will also benefit those with low vision, who may wish to alter contrast based on personal preference.  It is recommended that user agents allow users to alter both foreground and background colors independently of one another.  This should affect the entire scope of the SVG document.

Any changes in color should take place at the rendering level.  Changing them within the SVG document level prior to rendering will, in all probability, require changes to the element attributes in the document model.  However, as color and other formatting attributes can be used to semantically encode meaning, it is essential that this information be made available through the document model for presentation in text form if accurate meaning of the elements of the SVG document is to be maintained.
3.  Conveying meaning through element attributes: Attributes that need to be exposed non-visually

Whilst the SVG specification does contain some elements designed to convey semantic information, namely ‘title’ and ‘description’, their use is restricted to elements such as group ‘<g>’ and symbols ‘<symbol>’.  It is desirable that the SVG specification extend the use of these semantic elements to graphic elements, such as ‘<line>’ and ‘<circle>’, but it is not essential for accessibility, although it would increase usability of SVG documents.  However, as semantic information can increase usability, it is recommended that this be presented to the user in textual form when they navigate to a group, symbol or other element supporting these semantic elements,and that it be available through the press of a key whilst the user’s navigational focus remains on that element.

As explained in the introduction to these comments, providing the attributes that convey meaning can be presented to those users unable to visually gather attribute information, it is still possible for users to associate meaning with attributes.  Hence, it is recommended that user agents make this information available both programmatically, to allow for rendering through access technologies, and textually, as part of their own output interface.
As many attributes can convey meaning, it is recommended that all presentational attributes be presented to the user in textual form.  The exceptions would be those attributes associated with clipping, masking and compositing, but does include those relating to spatial positioning within the canvas, although spatial positioning within the viewport need not be included.

4. Focus and navigation between diagram elements
SVG  1.2 defines a document’s tab sequence through the use of the ‘focusable’ attribute.  This can be associated with any element, and has three values ‘auto’, ‘true’ and ‘false’.  An element is declared to automatically have the ‘auto’ value, which, includes all text elements that are to be declared as editable, and all anchor ‘<a>’ elements.  This leaves a user whose sole or primary navigation is through the keyboard with very limited navigational prospects under SVG 1.2.  Therefore it will be necessary for user agents to facilitate navigation based on elements and attributes other than ‘focusable’ in order to incorporate accessibility.
Document navigation by the keyboard can be broken down into two main subsets: navigation to actionable areas, and navigation for document exploration.  Navigation to actionable areas will affect all users of keyboard input unless they are able to use a mouse or other pointing device.  Whilst the ‘focusable’ attribute can be set to include elements such as editable text, ‘<a>’ and elements with scripting actions associated with them, this is dependant on the author setting ‘focusable’ to ‘true’ where necessary and they not setting ‘focusable’ to ‘false’ for any actionable element.  This seems to be taking the knowledge and good will of document authors to chance, and a firm tab sequence that cannot be altered by document authors needs to be created.  This should include all instances of the following elements that are visible: ‘<text>’ elements that are editable, all ‘<a>’ elements and all elements that have scripting associated with them in the document model.  Should the document model be altered, either by manual alteration of the document model or changes invoked through scripting, the tab sequence needs to be changed in line with any changes to the elements.  It is envisage that tab will set focus to a ‘<text>’ element that is editable, however, as tab can be used to insert a number of spaces into an editable field, a key combination needs to be developed to allow the user to move focus out of the ‘<text>’ element and on to the next element in the tab sequence.

Navigation for document exploration is mainly intended to facilitate exploration for those unable to visually see the diagram.  It serves two purposes: to facilitate the user in moving their point of interest around the various elements within a document, and to aid the user in establishing the spatial relationships, and thus gather meaning from these semantic encoding channels.  It is based on eight navigational keys:
I.  Up (337.5º - 22.5º)
II. Diagonally up and right (22.5º - 67.5º)
III.  Right (67.5º - 112.5º)
IV.  Diagonally down and right (112.5º - 157.5º)
V.  Down (157.5º - 202.5º)
VI.  Diagonally down and left (202.5º - 247.5º)
VII.  Left (247.5º - 292.5º)
VIII. Diagonally left and up (292.5º - 337.5º)
Each of these keys will be responsible for moving to the nearest element within a 45º arc, as listed above.  They shall not move the carat, which will only be moveable by the tab sequence described above, and shall remain a point of reference.  When directional navigation is invoked, once the point of interest has moved to an element, the user should be able to press a key to obtain, in textual form, the precise angle of the relationship just navigated and the distance between the two elements navigated.  This will help ensure access to accurate and precise information from which the user can extract the semantic meaning.  One other keystroke is recommended, that moves the point of the user’s interest to the element that currently holds the tab moveable focus.
5.  Disabling animation

As users with low vision find animated images difficult to view, and this type of images may trigger fits in users suffering from seizure disorders, there needs to be a user invokable method of disabling animations throughout an SVG document.

6.  Granularity of focus

When navigating using the keyboard, and either the tab sequence or directional navigation moves to a container element, focus should be set to this container element.  The ‘title’ and ‘description’ elements should be presented in textual form, if they exist for that particular group element.  Two keystrokes should permit the user to switch navigation between the container element, and it’s child elements e.g. graphic elements, etc., one keystroke responsible for descending from container to child, and the other the reverse, from child to container.  This dual key system is to take into account nested container elements, and will allow full exploration of all child elements of containers at all levels.
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