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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.

   
        The techniques in this title identify the two leading options for publishers to include math in their EPUBs. The first is to put the raw mathML as either block or as inline directly into their EPUB without any fallback option.  The fallback solution will be to use an image of the math equation with appropriate Alt-text description of the equation followed by MathML inside an HTML summary/details element for equations that will be rendered as block.  For inline equations there will be no HTML summary/details provided but instead the mathML will be commented out inside the EPUB (which may be used in the future).

      
   

    
    Native Block MathML

 
    
    mathml-010 Navigating block MathML with assistive technology and other technologies

    The test checks if block MathML works with assistive technology and related technologies.


    
      The test passes if the following steps succeed.


      
        	The assistive technology 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, by using your primary input device like keybord, touchscreen etc.

      


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

    


 
010 MathML Block Test

    Block Math Equation will appear between the following two lines.

    

        Text before block math.
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        Text after block math.
    
     

   Additional Notes for Test 010


    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 alttext” and you heard the expression "(MathML alttext): y minus y sub 1 equals StartFraction  …" or was the math expression expressed via the readers own math rulesets such as "y minus y subscript 1 equals …" with no prefix. 


    

     

    
    
Native Inline MathML


  
    This example will show inline MathML example.

   


    Navigating Inline MathML


   
    mathml-020 Navigating inline MathML with assistive technology and other technologies

    The test checks if inline MathML works with assistive technology and related technologies.



      The test passes if the following steps succeed.


      
        	The assistive technology 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, by using your primary input device like keybord, touchscreen etc.

      


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

    



020 MathML Inline Test

    Inline Math Equation will appear between the following two lines.

    

        Text before inline math.
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       Text after inline math.
   


    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 alttext” and you heard the expression "(MathML alttext): y minus y sub 1 equals StartFraction  …" or was the math expression expressed via the readers own math rulesets such as "y minus y subscript 1 equals …" with no prefix. 


    





Block Math Image

    
  
    This example will show block math image example with fallback options.  This is not the ideal solution but not all Reading Systems may support the first option of native mathML.

   


   
    math-image-030 Navigating Block Math images followed by Summary/Details with MathML

    The test checks if block MathML works with assistive technology and related technologies in a HTML Summary/Details as an option to get at the native MathML.


    
      The test passes if the following steps succeed.


      
        	You can see the visual Math image and hear its alt-text description, followed by an HTML Summary/Details not expanded by default

        	Once expanding the Summary the MathML is visible inside the Details, one can navigate the MathML with assistive technology.

      


      The test fails if you don't see the image of the math with its alt-text description, or if the details is always expanded, or if you are unable to navigate the MathML inside the details.

    



        030 Block Image of Math with HTML Summary/Details

     
      Block Math Equation will appear between the following two lines.

    


        Some Text before the math equation 
       

       [image: Image Alt: y minus y sub 1 equals StartFraction y sub 2 minus y sub 1 Over x sub 2 minus x sub 1 EndFraction left-parenthesis x minus x sub 1 right-parenthesis]
            
    
      MathML Presentation
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            Some text after the image and details.
    

    
  
     

Inline Math Image

    
  
    This example will show inline math image example with commented out mathML.  This is not the ideal solution but not all Reading Systems may support the first option of native mathML. Since the mathML will be commented out this technique is only for a publisher to keep the MathML with the EPUB so they can expose the mathML in the future.  Also some advance reading systems could preprocess an EPUB and expose the MathML if they can handle it.

   


   
    math-image-040 Navigating Inline Math images followed by commented out MathML

    This test shows an inline math expression as an image with only alt-text describing the math equation.  This is not ideal but if a publisher can not use raw mathML directly this is an option for reprocessing in the future.


    
      The test passes if the following steps succeed.


      
        	You can see the visual Math image and hear its alt-text description.

        	You do not see any of the commented out mathml.

      


      The test fails if you don't see the image of the math with its alt-text description, or if you see the commented out mathML.

    


 
        040 Inline Math Image

  
        Inline Math Equation will appear between the following two lines.

        

        
            Some Text before the math equation
            
            [image: Image Alt: y minus y sub 1 equals StartFraction y sub 2 minus y sub 1 Over x sub 2 minus x sub 1 EndFraction left-parenthesis x minus x sub 1 right-parenthesis]
            

            
            Some text after the equation.
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