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Administrivia

. Check the permissions on your slides and videos for HW1.
If we can’t access them, you get a zero!

. Readings posted on Canvas/Announcements.
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Partner Organizations for Projects

1. Western PA School for Blind Children: Learning

Adventures for the Visual Impaired (Adult Day Program) -
Oakland

The University School - Shadyside
SocialWise VR

ITI Assistive Technologies

Aspiritech

Olitsky Career Readiness Program at CMU
CMU Libraries
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https://www.wpsbc.org/
https://www.wpsbc.org/apps/pages/index.jsp?uREC_ID=1580443&type=d&pREC_ID=1729498
https://www.wpsbc.org/apps/pages/index.jsp?uREC_ID=1580443&type=d&pREC_ID=1729498
https://universityschoolpgh.org/
https://www.socialwisevr.com/
https://itiassistivetechnologies.com/
https://aspiritech.org/
https://www.cmu.edu/career/students-and-alumni/diversity-equity-inclusion/olitsky/index.html
https://www.library.cmu.edu/

Assistive Technology

Any item, piece of equipment, or product system, whether
acquired commercially, modified, or customized, that is used
to increase, maintain, or improve functional capabilities of
individuals with disabilities

- Wikipedia
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Access Technology

Access Technology refers to technologies originally designed
to assist people with disabilities, which have now evolved to
benefit all users by providing accessibility features.

- Lazar, Goldstein, and Taylor 2015
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Elevators and Lifts
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Glasses

According to glasses.com, the first pair of glasses as we know
them for correcting vision were invented sometime around
the 13th century in Italy.
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Vision/ Low Vision

Braille

Refreshable Braille Displays
BRaille Note Takers

White Cane

Guide Dogs

Tactile Signs and Graphics
GPS Navigation Tools

Text to Speech

Screen Readers

Alternative Text

Optical Character Recognition

Screen Magnification and
Zooming
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Braille

LOUIS BRAILLE'S ORIGINAL FRENCH ALPHABET
~ ] (

Braille Code invented by Louis Braille in
the 1800s. French Alphabet.

Uniform Braille code not adopted in
English-Speaking countries until 1932

U v X Y T
..........

Embossed dots. 6 or 8 dot cells

Carnegie

Mellon

University



Refreshable Braille Displays

Braille displays provide access to information on a computer
screen by electronically raising and lowering different
combinations of pinsin braille cells

Many have about 40 cells
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Braille Note Takers

More Similar to a Personal
Digital Assistant

Read/write files, emails,
music, basic web browsing

Humanware BrailleNote Touch
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White Cane

People have been
using sticks to aid
walking for
thousands of
years.

White cane
invented in the
early 1900s.

Very lightweight,
multiple tips.
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Guide Dogs / Seeing Eye Dogs

. 150,000 years ago domesticated dogs
. First training of dogs to assist blind people late 1700s
. 1920-1930s we see guide dog schools in the UK

University



Tactile Signs and Graphics

ACCESSIBLE
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GPS Navigation Tools

1980s military applications

~1996 when GPS becomes available
for civilians

Connecting to Mapping Software
and Applications

Carnegie

Mellon

University



Discussion of Readings

. Discussion Leader: Riya Mody
1. History of the white cane
2. User Interface of a Homepage Reader
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https://www.njcounciloftheblind.org/brochures/history_of_white_cane.htm
https://dl.acm.org/doi/10.1145/274497.274526

Text to Speech

Uses Synthesized voices to generate audio or speech output
of text on the screen
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Screen Readers

Reads the words on the screen
Keystroke to move to next area
Blind people can operate them amazingly quickly

Examples of Screen Readers:
JAWS, NVDA, VoiceOver, TalkBack
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Alternative Text

Alternative text provides a way to add text
descriptions to image elements

Ted g & hond rmactug S &

You've landed on an
article with black text on

VA ST s (e -ﬁ‘ A slice of pizza sitting on top
a white background.

>
114 of awhite plate.

1
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Optical Character Recognition (OCR)

Extracts information from handwritten or
printed text.

OCR software can automatically extract data
from printed documents, saving money and
time for processing them.
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Screen Magnification and Zooming

Screen magnification apps are used by individuals with low
vision. These apps take a computer or mobile device’s visual
output and enlarge it to allow for easier and more detailed

viewing.

Digital, works on software layer, relieves eye fatigue, good
posture, maintain good viewing distance from screen.
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VizZWiz

VizWiz

VizWiz

mc_ | Bigham et al. Nearly Real-Time Answers to Visual Questions. UIST 2010.
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http://www.youtube.com/watch?v=5WCGs6inIeQ

StatelLens

StateLens: A Reverse Engineering Solution for Making
Existing Dynamic Touchscreens Accessible

Anhong Guo, Junhan Kong, Michael Rivera, Frank F. Xu, Jeffrey P. Bigham

Human-Computer Interaction Institute, Camegie Mellon University, Pittsburgh, PA, USA
{anhongg, jbigham ) @cs.cmu.edu, (junhank, mirivera, fangzhex ) @andrew.cmu edu

ABSTRACT

Bliad poople froguecatly e dy touch-
screens in their everyday lives that are difficult, frustrating, sad
often ble to use ind dently. Touch are ofien
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the caly way 1o control everything from coffoe machines and
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http://www.youtube.com/watch?v=Kbw9YbtJdwY

CaneTroller

Enabling People with Visual Impairments to Navigate
Virtual Reality with a Haptic and Auditory Cane Simulation

Yohang Zhae' ', Cymna L. M"M*Nﬂ ll-u‘(“ Chrithen Hole',
etih Ringed Mervia', Mike Shae
Marosofl Ressand, uaw-i Informarion Scane, Cormeld 1 mpoar Scuncs & Eagmoonag,
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http://www.youtube.com/watch?v=Q1jHXxUBJ8o

Hearing

Speech to text, speech recognition, ASL recognition, video
conference.
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Speech Recognition

First speech recognition system from Bell Labs in 1952.
- “Audrey” could recognize spoken numbers.

Based on acoustics, linguistics: could recognize 1000 words
by 1970s.

Big leap in 1980s with Hidden Markov Models.
.- “Every time | fire a linguist, the performance of the system goes

up.” - Fred Jelinek (IBM)
Massive improvement in mid 2010s with deep learning
- Word error rate dropped below 5% (better than people!)
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ASL Recognition

System that translates between sign language and English.

Lots of research systems that can recognize some nouns from
some ways of signing.

However, no viable systems exist, but some startups are really
trying:
OmniBridge, SignAll

Deaf community: Please do not attempt this without us.
You're being audist.
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Video Conferencing

TTY relay services for text
communications but no support
for ASL

2-way video call as early as 1930

1990s first desktop video
conferencing

2000s be[gin smartphone based
video calls
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Participation Activity

Pair up with a neighbor.
Write your names on a piece of paper.

Discuss these questions:
Which ones of these have you ever used?
What did you use them for?
How well did they work for you?
For what disabilities would you recommend their use?

Share with the class.
Turn in your paper before you leave.
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Physical Mobility and Motor

Crutches and Braces

Grips and Reachers
Wheelchairs

Adaptive Inputs / Switches
Scanning Interfaces

Eye Gaze

Brain Computer Interfaces (BCl)
Remote Controlled Devices
Telepresence Robots
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Crutches and Braces




Grips / Reachers
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Wheelchairs (Manual, Powered)
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Wheelchairs (Sports)

Basketball/Tennis
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Adaptive Inputs/Input Modification

Mechanical

Proximity and Pneumatic "
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Scanning Interfaces

Automatic
Stepped
Inverse Scanning
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Scanning Interfaces

Automatic

Stepped

Inverse Scanning
Directed Scanning
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Scanning Interfaces - By Group

Automatic
Stepped

Inverse Scanning
Directed Scanning

\ 4
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Scanning Interfaces

Automatic —
Stepped ‘
Inverse Scanning
Directed Scanning
Cartesian Scanning
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All together
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http://www.youtube.com/watch?v=kj9UodcwIes

Gaze Recognition

Shoots IR at your pupils
and detects the position
of the reflected light.

“Remote” eye trackers
sit away from the head
and must also do head
tracking.

Watch out for the Midas
Effect when using gaze
for control.
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Brain-Computer Interfaces
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Remote Controlled Devices
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Telepresence Robots

Allow you to remotely “be there”
and travel around a physical

space and interact with people
via video call
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