
CS377Q: Today’s goals

• AI followup

• Class update

• P2a: Prototyping check-in 

• Design best practices

• Color



Special Interest Group for Neurodiversity (SIG)

• Monday, May 13, 4:00pm

• Graduate School of Business, room C223

• Ronan McGovern, Banking Executive at AIB Bank in Ireland

• Chapters of my Life in Stories. Mr. McGovern was diagnosed with 
ADHD in 1996 and subsequently Asperger’s in 2018. He looks back on 
his life through the lens of his diagnosis and growing awareness of 
ADHD and Asperger’s.



Automatic Alt-text: Computer-generated Image Descriptions for Blind Users on a Social Network Service
https://dl.acm.org/citation.cfm?id=2998364

https://dl.acm.org/citation.cfm?id=2998364


Reactions



MSR’s captionbot.ai
• https://www.captionbot.ai/

https://www.captionbot.ai/


Visual recognition APIs

• Microsoft Cognitive Services 

https://azure.microsoft.com/en-us/services/cognitive-services/directory/vision/

• IBM Watson API

https://www.ibm.com/watson/services/visual-recognition/

https://azure.microsoft.com/en-us/services/cognitive-services/directory/vision/
https://www.ibm.com/watson/services/visual-recognition/


Visual question answering

https://vqa.cloudcv.org

https://vqa.cloudcv.org/


Grading distribution

• Max of 45



Feedback on the class

• First time through is an experiment

• I’m learning a lot about scheduling and use of class time

• Let us know how you’re feeling about grading feedback

• Feel free to submit anonymous comments on Piazza



P2, part a

• 3-minute presentation per team

• Need to focus on prototype concept

• May ask for a revised submission (via email to me and Trijeet)
• johntang@Microsoft.com

• trijeetm@Stanford.edu

mailto:johntang@Microsoft.com
mailto:trijeetm@Stanford.edu


Design best practices for a11y

• Visual & Interaction Design 
• Color contrast 

• Color choice and meaning 

• Tap targets 

• Gestures and alternative inputs 



High contrast colors for text and UI elements

• 4.5:1 color contrast ratio

• https://webaim.org/resources/contrastchecker/

https://webaim.org/resources/contrastchecker/


High contrast colors for text and UI elements

• Dealing with branding colors
• https://www.saudia.com/

https://www.saudia.com/


Multi-modal cues

• Don’t rely on just one 
modality (especially 
color) to communicate



Multi-modal



Tap targets

• At least 48 x 48 density-independent pixels

• Can add padding around icon for target area

• Separated by 8 dp of space

• Density-independent pixel: 1 pixel on a 160 
dpi screen



Gestures and alternative inputs

• Multi-contact gestures can be hard for people with motor control issues. 



POUR: Web Content Accessibility Guidelines 
(WCAG)
• Perceivable 

• Provide text alternatives for non-text content.
• Provide captions and other alternatives for multimedia.
• Create content that can be presented in different ways, including by assistive technologies, without losing 

meaning.
• Make it easier for users to see and hear content.

• Operable 
• Make all functionality available from a keyboard.
• Give users enough time to read and use content.
• Do not use content that causes seizures or physical reactions.
• Help users navigate and find content.
• Make it easier to use inputs other than keyboard.

• Understandable 
• Make text readable and understandable.
• Make content appear and operate in predictable ways.
• Help users avoid and correct mistakes.

• Robust 
• Maximize compatibility with current and future user tools.

https://www.w3.org/WAI/standards-guidelines/wcag/
http://www.w3.org/WAI/WCAG21/quickref/#text-equiv
http://www.w3.org/WAI/WCAG21/quickref/#media-equiv
http://www.w3.org/WAI/WCAG21/quickref/#content-structure-separation
http://www.w3.org/WAI/WCAG21/quickref/#visual-audio-contrast
http://www.w3.org/WAI/WCAG21/quickref/#keyboard-operation
http://www.w3.org/WAI/WCAG21/quickref/#time-limits
http://www.w3.org/WAI/WCAG21/quickref/#seizure
http://www.w3.org/WAI/WCAG21/quickref/#navigation-mechanisms
https://www.w3.org/WAI/WCAG21/quickref/#navigation-mechanisms
http://www.w3.org/WAI/WCAG21/quickref/#meaning
http://www.w3.org/WAI/WCAG21/quickref/#consistent-behavior
http://www.w3.org/WAI/WCAG21/quickref/#minimize-error
http://www.w3.org/WAI/WCAG21/quickref/#ensure-compat


Perceivable: TED talks with transcripts



Operable: Apple Assistive Touch 



Understandable: Twitter error message



Robust: Responsive web design



Usability

• User research (e.g., interviews, personae, user testing) 

• Use cases 

• Information architecture

https://www.nngroup.com/articles/beyond-accessibility-treating-users-with-disabilities-as-people/

https://www.nngroup.com/articles/beyond-accessibility-treating-users-with-disabilities-as-people/


Design tips

• Avoid complex language 

• Avoid unrecoverable errors 

• Avoid timed content 

• Avoid turning off/circumventing default interactions 



Avoid flickering content 

• Flashing can visually induce seizures

• Avoid any sequence of flashing images that lasts for more than 5 
seconds

• Avoid more than three flashes in a single second, covering 25%+ of 
the screen (especially avoid red)

• Photosensitive Epilepsy Analysis Tool
https://trace.umd.edu/peat

https://trace.umd.edu/peat


Don’t make people hover to find/operate things

• Place secondary actions inside of menus (or non-modal dialogs), 
without using hover states to hide the trigger.

• Lighten the contrast of secondary icons and darken them on hover.

• Use tangible items as triggers for larger hovers. An info icon is a better 
trigger than white space to launch a content-filled hover.







Tailor configuration

• Especially for universal design, aim for diverse user base 

• Allow for tailoring to specific abilities
• Font size

• Output channel



Alternative communication

• Alternative text for images

• Alternative transcript for audio files

• Closed captioning for video files



Resources for automatically subtitling videos

• YouTube Automatic Captioning
https://support.google.com/youtube/answer/6373554?hl=en

• IBM Watson and Amara
https://photography.tutsplus.com/tutorials/3-ways-to-subtitle-and-caption-
your-videos-automatically-using-artificial-intelligence--cms-26834

• Microsoft Stream
https://docs.microsoft.com/en-us/stream/portal-autogenerate-captions

https://support.google.com/youtube/answer/6373554?hl=en
https://photography.tutsplus.com/tutorials/3-ways-to-subtitle-and-caption-your-videos-automatically-using-artificial-intelligence--cms-26834
https://docs.microsoft.com/en-us/stream/portal-autogenerate-captions


https://dyslexiefont.com/en/typeface/

https://dyslexiefont.com/en/typeface/






https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5934461/

https://blog.dyslexia.com/good-fonts-for-dyslexia-an-
experimental-study/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5934461/
https://blog.dyslexia.com/good-fonts-for-dyslexia-an-experimental-study/


Design checklist

• Do I have sufficient contrast between text/UI elements and background?

• Is color or other visual means the only indication?

• Is the written content simple and easy to understand?

• Are there any cases where the screen is flashing or flickering?

• Does every mouse interaction have a keyboard-only equivalent interaction?

• Have captions been included with any audio or audio/visual presentation?

• Is any interaction involving a timed response or session timeout explained?



The Basics of the Color Wheel

39

WARM COOL



Warm Colors : Triggering / Sensual
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Cool Colors : Conserved / Relaxing
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Complementary Analogous Triad
Split

Complementary

Rectangle

(Tetradic)
Square

Using Appropriate Color “Harmonies”
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Complementary

43

This color scheme must be 

managed well so it is not 

jarring. Bad with Text!!

Hard on the eyes

Not so good for text



Complementary  (e.g., Children’s Bedroom) 
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Analogous

45

Always easy on the eyes,

this type of color scheme

always looks “natural”



Analogous (e.g., Beyond Oil)
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Split Complementary
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Often a good choice for 

beginners, because it is 

difficult to mess up.
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49
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Start with Greyscale
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… then accent or enhance with color



Action + Passive Colors
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Poor Use of Color
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Redesigned to Use 3 Actionable Colors

54



Action

55

Immediate

Analogous



Tools that help with color selection

• http://colorschemedesigner.com/

• http://kuler.adobe.com/

• http://colorbrewer2.org/

• http://www.colourlovers.com

56

http://colorschemedesigner.com/
http://kuler.adobe.com/
http://colorbrewer2.org/
http://www.colourlovers.com/


Color design tools

• Color contrast analysers

• https://www.digitala11y.com/color-contrast-analyzers-checkers/

https://www.digitala11y.com/color-contrast-analyzers-checkers/


Color blind checker

• https://www.color-blindness.com/coblis-color-blindness-simulator/

https://www.color-blindness.com/coblis-color-blindness-simulator/

