
    
      Table of Contents

      
        	Introduction

        	Support for fallback mechanism

        	Support for JavaScript and MathML

        	Navigating inline MathML with AT and other technologies

        	Navigating block MathML with AT and other technologies

        	Rendering of inline MathML

        	Rendering of block MathML

        	Appendix: Additional Information for producers and developers

      

    
  
    Introduction


        Reading mathematics has always been a problem for persons who are blind, because math is not represented as static text. MathML is a way to encode math for machine processing and presentation, and it has been a W3C Standard for more than 20 years. However, the browsers have only implemented limited support.


        Publishers often use MathML to generate an image of the math expression. Assistive technology can support MathML by converting the expressions to spoken or braille representations. Building on these factors, we have developed some techniques that present math both visually and to assistive technology such as screen readers.

   
        This testing of the techniques in this title will help us identify which are supported most widely in reading system and assistive technology combinations. With this information, we will develop best practices for publishers, feedback to the developers of reading systems and assistive technology products, and help consumers to choose the solutions that will meet their accessibility needs.

      
       Note: the same equation will be used for all tests within this testbook: y minus y sub 1, equals, the fraction with numerator y sub 2 minus y sub 1, and denominator x sub 2 minus x sub 1, times open paren x minus x sub 1 close paren.


  

  MathML with Image Fallback Tests


 
  math-010 Support for fallback mechanism

    
  
    The test passes if you can see the image and assistive technology the image and reads the following alt-text:

      
    "y minus y sub 1, equals, the fraction with numerator y sub 2 minus y sub 1, and denominator x sub 2 minus x sub 1, times open paren x minus x sub 1 close paren"

   


     Test 010

       Math Equation will appear between the following two lines.

        

            [image: y minus y sub 1, equals, the fraction with numerator y sub 2 minus y sub 1, and denominator x sub 2 minus x sub 1, times open paren x minus x sub 1 close paren]
        

 
     
    

    
      math-020 Support for JavaScript and MathML

      
        The test passes if the assistive technology reports presence of the MathML expression and provides functionality to read it.

 
        The test fails if you read/hear the prefix "image alt fallback" prior to the explanation of the math. The test also fails if you read/hear duplicate expressions, once for MathML and other for fall back.

        
  
    Test 020

      Math Equation will appear between the following two lines.
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        [image: (image alt fallback): y minus y sub 1, equals, the fraction with numerator y sub 2 minus y sub 1, and denominator x sub 2 minus x sub 1, times open paren x minus x sub 1 close paren]
    
     
    Additional Notes for Test 020

    
        If the test passes, please provide notes about your MathML reading experience, and how well you were able to navigate in MathML. For example, did you hear the prefix "mathml alt text” and you heard the expression “(mathml alt-text): y minus y 1 equals …” or was the math expression expressed via the readers own math rulesets such as “y minus y subscript 1, equals …” with no prefix.”


        Please make a note if you are able to see both the image of the math equation as well as the mathML rendered equation, since the mathML version should be visually hidden off-screen but accessible to AT.  Also note any other visual anomalies you encounter.

    



  Navigating MathML Only Tests


   
    math-030 Navigating inline MathML with AT and other technologies

    
      The test passes if the following steps succeed.


      
        	The AT or other reading technologies report presence of the MathML expression and provide functionality to read it.

        	If you are a visual user, then please verify that you are able to see the portions of the equation highlighted as you navigate the various parts of the equation.

      


      The test fails if you don't read/hear the equation containing an equals sign and the presence of a fraction contained within.

    



Test 030

    Inline Math Equation will appear between the following two lines.
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    Additional Notes for Test 030


    If the test passes, please provide notes about your MathML reading experience, and how well you were able to navigate in MathML. For example, did you hear the prefix "mathml alt text” and you heard the expression "(mathml alt text): x sub 1, y sub 1" or was the math expression expressed via the readers own math rulesets such as "left parenthesis x subscript 1, y subscript 1 right parenthesis" with no prefix. 


    

  
    math-040 Navigating block MathML with AT and other technologies

    
      The test passes if the following steps succeed.


      
        	The AT or other reading technologies report presence of the MathML expression and provide functionality to read it. 

        	If you are a visual user, then please verify that you are able to see the portions of the equation highlighted as you navigate the various parts of the equation.

      


      The test fails if you don't read/hear the equation containing an equals sign and the presence of a fraction contained within.

    



Test 040

    Block Math Equation will appear between the following two lines.
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  Rendering MathML Only Tests


    NOTE: You can ignore these tests if you are a non-visual reader.


   
    math-050 Rendering inline MathML


       
        The test passes if you are able to visually see the math equation (which should look similar to the reference image of the math equation).

        The test fails if you are unable to see the MathML-rendered equation or the MathML rendering looks distorted.

        Note: The equation may look a little different (i.e. not pixel perfect), but the content of the MathML-rendered math equation should be equivalent to the content in the PNG reference image.

    



    Test 050

    Inline Math Equation will appear between the following two lines.
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    Here are the PNG reference images for the MathML above:

    
        [image: reference image of math only for visual comparison]
    

    

 

    
    math-060 Rendering block MathML

  
        The test passes if you are able to visually see the math equation (which should look similar to the reference image of the math equation).

        The test fails if you are unable to see the MathML-rendered equation or the MathML rendering looks distorted.

        Note: The equation may look a little different (i.e. not pixel perfect), but the content of the MathML-rendered math equation should be equivalent to the content in the PNG reference image.

   

     Test 060

    Block Math Equation will appear between the following two lines.
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    Here is the PNG reference image for the MathML above.

    
        [image: reference image of math only for visual comparison]
    

    

   


    Appendix


        Publishers use MathML in their production workflows to generate an image of the math expression. Assistive technology has started to implement support for MathML by converting the expressions to textual representations. Building on this combination of factors, we have developed some techniques that bring together images of math with JavaScript and MathML to present math that utilizes the features of assistive technology.


        The techniques in test math-020
          bring together PNG images of math with JavaScript and MathML. The objective of the test is to identify the reading systems and assistive technologies that support the technique explained as follows:


        
            	If the reading system supports JavaScript then it places MathML in the DOM, which means that reading systems that use both JavaScript and MathML will provide access to MathML.

            	If the reading system does not support JavaScript then the Image of MathML with alttext is shown. This acts as a fallback mechanism.

        


        To avoid reading duplicate expressions, the JavaScript ensures that only one of the above two mechanisms is presented by hiding the alternative.


  OEBPS/Misc/a11yMath.js
// Test if MathML is supported by Reading System

// This is a hueristic:

// There are probably cases where this should return false because the screen readers we

//   know about (NVDA, JAWS, VoiceOver, TalkBack, ChomeVox) all handle MathML.

// So the basic assumption is that MathML is accessible if JS runs.

// Cases where this isn't true:

//		Linux (Orca now supports this)

//		Edge -- uses UIA, and that doesn't expose MathML

//		?? Non Safari on MacOS

function CanUseMathML() {

	var isLinux = function(){

		var matches = window.navigator.userAgent.match(/Linux/);

		return (matches!=null && matches.length==1);

	}

	var isEdge = function(){

		var matches = window.navigator.userAgent.match(/Edge\/\d+/);

		return (matches!=null);

	};

	return !isEdge();

}





// ForFach method for working on a nodelist as opposed to the built-in one for arrays

// IMHO, this makes for cleaner code

function ForEach(nodeList, callback, scope) {

  for (var i = 0; i < nodeList.length; i++) {

	 callback(nodeList[i]); // passes back stuff we need

  }

};



// Note: in HTHML, tag and attribute names are case-insensitive; in XHTML, they are case-sensitive

// Class names are case-sensitive in HTML, but not CSS.

function MakeMathAccessible() {

	if (!CanUseMathML())

		return;

		

	var setARIAHidden = function(element) {

		element.setAttribute("aria-hidden", "true");

	};

	var unsetARIAHidden = function(element) {

		element.removeAttribute("aria-hidden");		// use remove rather than unset due to NVDA/IE bug

	};

	var changeImage = function(element) {

		element.setAttribute("alt", "");

		element.setAttribute("aria-hidden", "true");

	};

	var changeMathSpanIfRequired = function(element) {

		if (element.getAttribute("role")=="math") {

			element.setAttribute("aria-hidden", "true");

		}

		if (element.getAttribute("class") && 

			element.getAttribute("class").indexOf("MathMLNoDisplay") >=0) {

			element.parentNode.removeChild(element)

		}

	};

	

	ForEach( document.getElementsByClassName("MathMLNoJavaHidden"), unsetARIAHidden );

	ForEach( document.getElementsByClassName("MathImageNoSR"), changeImage );

	

	// used for HTML math case to remove the text from AT to avoid double speak

	ForEach( document.getElementsByTagName("span"), changeMathSpanIfRequired );

	

	// make sure MathJax CSS math is hidden, not needed for properly done pages

	ForEach( document.getElementsByClassName("MathJax"), setARIAHidden );

}
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