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* The contents of this presentation were developed under a grant from
the National Institute on Disability, Independent Living, and
Rehabilitation Research (NIDILRR grant number #0RE5017) to the
Rehabilitation Engineering Research Center on Augmentative and
Alternative Communication (RERC on AAC).

NIDILRR is a Center within the Administration for Community Living
(ACL), Department of Health and Human Services (HHS). The
contents of this presentation do not necessarily represent the policy of
NIDILRR, ACL, HHS, and you should not assume endorsement by the
Federal Government.
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Visual Supplementation

* Understandable speakers provide the story-
line through speech and enhance detail through
visual supports

* Speakers who are difficult to understand
(Provide story-line through supplemented
speech and enhance visual detail information
through visual supports)
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Illustrate Visual Detail
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[llustrate an Activity
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Intervention Goals

Restoration—reduce the impairment----
normalization

Compensation—reduce the activity limitation
through behavioral or prosthetic interventions

Supplementation—provide information in addition
to the speech (natural or AAC speech)
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Alphabet Supplementation
ABCDE

REPEAT
FGHI J K START AGAIN

END OF WORD
LM N OP enp oF sentence

QR STU 12345

VW XY Z 67890
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Sentence Intelligibility for Habitual and Alphabet
Supplementation

¢ Mean Gain = 25.5%
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Word Intelligibility for Habitual Speech and
Topic Supplementation

¢ Mean Gain 28.1%
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Sentence Intelligibility for Habitual Speech
and Topic Supplementation
* Mean gain = 10.7%
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Supplementation Board with Word/Phrase
Dictionary

Small Talk Schedule

Speech
Practice
List

KR T
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Integrating Speech Recognition
into AAC Technology

Susan Koch Fager, PhD, CCC-SLP
Tom Jakobs, PE
David Beukelman, PhD, CCC-SLP
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Background/Rationale

* Desire to use natural speech is innate
— Automatic
— Source of identity
— Allow for more natural timing in interaction
— Able to “hold the floor” compared to device-
mediated interactions
* AAC technology tends to serve as a
“replacement” for speech
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Prototype description

* Speech recognition based on models of * Forward facing monitor
dysarthric speech — User essentially has subtitles, can turn on or off
— SSR (Supplemented Speech Recognition) « Synthesized speech output if desired/needed

— Incorporates speech, first letters of spoken words
are typed, word prediction

* Fager, S., Beukelman, D., Jakobs, T., & Hosom, J.P. (2010).
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Listener Display
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How the prototype works

User types the first letter of the target word
They speak the word
The SSR attempts to recognize the word

— Ifrecognized it is inserted in the line of text

— If not, the word may appear in the word prediction list
and the user can select if from there

— Or user can spell the word out letter-by-letter

What is written is displayed on the forward-facing
monitor to the listener
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Supplemented Speech Recognition

Automatic speech
recognition based on
models of dysarthric
speech
System is further
customized by individual
user
First letter identification
(alphabet
supplementation)

Word prediction
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Alphabet Supplementation
(Sentence: “The nurse will bring my snack’)

ABCDE
F G HI J K START AGAIN

END OF WORD
LO®® O P eno or senrence
QRO@U 12345

V) XY Z 67890

REPEAT
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Traditional Vocabulary
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Words that begin with the first letter
‘Gb,7
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Words that begin with a given letter of the alphabet “b” and
occur following a specific word

(The™b”__ ).

ISAAC 2016

Measurement
SSR Performance
(Word Recognition Accuracy)

* % of time the target word was either

1) immediately predicted (placed in message
window) or

2) available on one of the word prediction
buttons
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% keystroke savings
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SSR Performance- Atypical Phrases
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Discussion

» Comparable results regardless of
intelligibility level

+ Significant keystroke savings benefit when
compares to word prediction alone

* SSR performance- significant benefit to
using hybrid approach (versus ASR only)
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Multi-modal Supplemented
Communication
Residual Natural Speech
Alphabet Supplementation
Topic Supplementation
Photographic Supplementation

Communication Partner Information &
Instruction For Supplementattion
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SafeLaser—With Topic Setting
Pictures (For the Day): Family Visit
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* Topic
* Photographic

GoTalkNow (1Pad App)
* Alphabet —t—

Srwasl Cotres | Aot | Schood

My name is Eleanor,| [/ " 7" " e e e ot ssshwer

Wasther | Machcina |l Tuture [ e s

Nusac L1 Soery

Bowr emo)
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Forget

Sometimes | have trouble talking. § | At times, | will pick topics with wards or picares.

Rl Introduction 8 B &

Photographic Supplementation

* Creating a shared communication space
* Provide information about event, episode, activity

* Provide information about the role of people in an
event

* Provide information about visual details
* Control topic during conversations

— Topic Setter

— Topic Keeper
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Quick Talk Instructional Messages for
Listener
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Photographic Supplementation

* 1. Establish and maintain the topic
--Episode
--Event
--Location

2. Provide visual details

--People
--Places
--Objects (antique cars, art, clothes, etc.
--Complex scenes or actions
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