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Introduction 
• Graphical visualizations communicate information simultaneously 
• Compact  
• Conceptualize 
• Show relationships 

– Differences 
– Similarities 
– Connections 
– Patterns 

• What is the best mode to communicate the information to the blind? 
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Accessible analytics - Outline 
– Principles in approaches 
– Specific approaches to several complex visualizations 

• In development, now 
• Current application environment: web 

– Proposed approaches for other sticky problems 
• Need validation 
• Additional anticipated application environments:  

– Desktop solutions 
– Small devices (mobile) 

– Next problems 
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Principles of Complex Visualization Alternate Modes


• Organization 
• Navigable structure 
• Filtering  
• Sorting  
• User interaction and query 
• Mental mapping 
• Automated analysis 
• (Future) Automated conclusions 
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Types of complex visualizations


• Pie, Bar, and Scatter Charts, Line Graphs 
• Tag and Word Clouds 
• Bubble Charts 
• Time Lines, Gantt Charts 
• Node Diagrams, Org Charts 
• Maps 



Pie & Bar Charts, Scatter Plots, Line Graphs 
Per accessibility Guidelines, text should convey the information in 

the chart 
– WGBH National Center for Accessible Media 

• Science, Technology, Engineering, Math (STEM) Guidelines 
• http://ncam.wgbh.org/experience_learn/educational_media/stemdx/intro 

– Text alternative provides salient information 
– Table of actual data as an alternative 

• Useful when all users need access to the detailed data 
• May be the only option for real-time charts 

But even accessible tables are limited in their effectiveness 
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Graphics vs Tables
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Tables as Alternatives to Bar Charts 
•	 Many rows and many 

columns 
•	 Complex – cells have 

multiple column and 
row headers 

•	 Numbers are quite 
large 

•	 Screen reader users 
quickly become lost 
in the data 

•	 Screen magnifier 
users lose context 

•	 Can’t gain insight that 
chart provides 
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Principle: Provide filters to create a smaller view


• Ability to display a small set of rows or columns 
• Ability to exclude rows or columns 
• For sorted data: 

– ability to display every nth row 
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Principle: Provide interactive queries 
• Find the row or column that contains the largest or smallest number. 
• Find the column that has the largest rate of change from top to bottom. 
• Find the set of rows that have numbers larger than 1,000,000. 
• Find the 10 rows with the largest numbers 
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Principle: Reduce complexity with scaling

For large or similar numbers: 
•	 Allow rounded numbers 


view


•	 User controlled 
•	 Drill down in interesting 


data 


Simulates sighted scanning of 

large sets of numbers. 


Allows focus on the significant 

differences. 
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Tag Cloud Usability 
Usable Tag Could features: 
•	 Alternative views 
•	 Enable filtering and sorting 
•	 Enable search 
•	 Limit number of tags displayed 
•	 All tags legible 
•	 Provide contextual information to 


screen readers 

•	 Link to items of that tag 
•	 Use CSS classes for font, size, etc. 

– no inline styles 
Tagging 
•	 Sensible, descriptive tags. 
•	 Be clear and concise 
•	 Use existing tags where possible 
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Interactive Text View - IBM Many-Eyes


Attempt to capture the sighted person’s visual investigation 
1. Summary 
� Data bounds and information 
� Rankings of selected subset of the view 
� (future) Analysis 

2. Properties – manipulation and filtering of Visualization 
3. Detailed Data - navigation of filtered data 
4. Available for: 

1. Word charts 
2. Bubble charts 
3. Block histograms 

Source: Stephen Levy, lead IBM Researcher 
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Text View 

Summary 

Properties 

Details 

Number of words in dataset: 547 
Number of displayed words: 150 

[table of top 5 words] 
[table of bottom 5 words] 

Word Clouds - Wordles
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Wordles Example
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Bubble Chart
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Bubble Chart Interaction
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Bubble Chart Interaction (2)
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Histogram
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Node Diagrams 
• Issues 

–	 Keyboard Navigation 
•	 No clear standards 
•	 User needs to know what the 

choices are without losing focus 
of current object. 

•	 Transition (the arrow) may have 
values / costs / limitations 
associated 

•	 Semantics for screen readers 
–	 Swim lanes 

•	 May communicate an attribute 
•	 May be inferred by organization 

and layout 
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Node Diagrams 
• Approaches 

– Stepping stone model for navigation 
• Focus remains on current object 
• Information provided about choices, for example, in a list 
• User selects the choice and moves the focus 

– Tree diagram has potential 
• What to do with nodes that return to the tree? 
• Need hyperlinks to “jump” to other points in tree 
• Need easy identification of the place “jumped to” 
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Timelines and Gantt Charts

•	 Problems 

–	 Complex dependencies 
•	 Multiple inputs / outputs 
•	 Indication for critical 

path 
–	 Potential independent 

components not in critical 
path 

–	 Keyboard Navigation 
•	 No standards 
•	 User needs to know 

what the choices are 
without losing focus of 
current object. 
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Timelines and Gantt Charts (cont)

• Approach  

–	 Three widgets working together 
•	 Project tree 
•	 Cascade view 
•	 Resource view 

–	 Stepping stone navigation in 

cascade


–	 Focus synchronized between 

project tree and cascade view, 

but not resource view


–	 Icons and earcons for critical 

path
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Timelines and Gantt Charts (continued) 
•	 Each task has three focus areas: 

–	 Predecessors / task / successors 
–	 Each is a ARIA role=“button” 
–	 Right / left arrow to navigate 

•	 Successor (and predecessor) button opens list of links 
–	 Arrows to listen to successors, Enter to select  
–	 Circular design allows user to traverse entire cascade with right 

arrow 
–	 Maps to familiar ARIA navigation models 
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Timelines and Gantt Charts – Previous approach

• Tabular data format 
• Hyperlinks for relationships 
• Indication of critical path 
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Maps 
•	 Turn by turn works for 

directional. 
•	 Next hard problems: 

–	 What works for a 
singular position? 

–	 Travel from a 
known point? 

–	 Multiple items of 
interest? 

–	 Relationships / 
distances matrix? 
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Next hard problems 
• Automated importance 
• Dense data 
• Aggregations 
• Automated analysis 
• Automated descriptive text 
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Future - Automated Importance Identification


• Identify significant data 
– High and low points 
– Deviations from trends 

• Identify significant relationships 
– Largest differences 
– Similar data 
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Dense data and Aggregations


• Find visual patterns 
• Repetition and cycles 
• Filter data 
• Map data to other modes 

Bug discovery


Daily Temperature 
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Automated analysis (analytics) + Descriptive text


Find correlations, relationships, in the data 
Find the meaning for you. 

Utilize advanced pattern matching to find similarities, differences, 
trends in massive data. 

Express results in language. 
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