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4: Picture and Symbol Languages vc&HCTg

4.4: Communication Tables

There are different methods

AAC method comparison:

Length of Number of Symbol Promotes
Literacy symbol symbols sequence message
combination required length automaticity
Single
Meaning Not required @ Short Large Short No
Pictures
Alphabet-
Based Required Long Small Long Yes
Systems
i lativel
Semantlc_ Not required @ Short Small relatively Yes
Compaction short
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4: Picture and Symbol Languages VC&"'CTG

4.4: Communication Tables

Input via pictures or symbols - output via synthetic
language
at the same time substitute for the voice

Communication via electronic picture / symbol board
Static (graphic tablet) - ---------- Dynamic (touch screen)
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https://www.rehavista.de
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4: Picture and Symbol Languages VC&HCT ‘;

4.4: Communication Tables

Communication boards

For digitized language total text duration from a few
minutes to almost an hour.

Communication aids with "Semantic Compaction”
(Minspeak) see 4.5, use speech output / full synthesis.
From a sequence of Bliss symbols grammatically correct
sentences can be formed.

Dynamic displays (touch screen) or appropriately
equipped notebook PCs.

Input also possible via scanning and single switch.
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4: Picture and Symbol Languages
4.4: Communication Tables - ABC or Symbol

VC&HCT g

* Collect in edit line (ABC table top left) or
* Pronounce immediately after selection

(symbol panel on the right)
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4: Picture and Symbol Languages

4.4: Communication Tables — Bliss (dynamic)

Editing line to compose a message
Speak in synthetic language or print

RUTGNOM]
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4: Picture and Symbol Languages VC&HCTG

4.4: Communication Tables — for Children

* Impairment of
perception

* Manual scanning:
2 large buttons
(YES = SELECT,
NO = CONTINUE
Scanning)

* as many senses as
possible are addressed
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4: Picture and Symbol Languages

4.4: Communication Tables — for Children

VC&HCT g

e Each animal has
an animal voice
assigned

 Later on actions
will be added in
the environment
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4: Picture and Symbol Languages VC&HCT ‘;

4.4: - Communication Speed

Example of communication speed

180 letter set (two lines of text) written with head or
mouth stick

one stroke needs two seconds = 360 seconds, exactly 6
minutes

With text prediction may be shortened to 3 minutes
Non-disabled person (900 char/min): speaks only 12
seconds

=> Ratio 15: 1

Phrase catalog (picture communication) is fast but limited
in the expression range
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4: Picture and Symbol Languages VC&HCTR
4.4: - Excursus AUTONOM

Technical Assistance System AUTONOM

[Hauptment AuTONOM

Kleider Alltag Telefan
@ Y =
w017 &
Input on PC via head stick + key mask = Communication with the personal
or via single button + scanning assistants

= Environmental control: CD,
User reports (German): telephone, video, radio, ...

http://www.fortec.tuwien.ac.at/reha.d/projects/autonom/seminar/index.html
http://www.fortec.tuwien.ac.at/reha.d/projects/autonom/seminar/download/4-Hela.pdf
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4: Picture and Symbol Languages VC&HCTR
4.4: Communication Tables

Technical Assistance system AUTONOM assists student of informatics at TU Wien

Control of the AUTONOM laptop via single button (left foot) and scanning.

AUTONOM emulates mouse and keyboard input for the desktop PC. On the desktop PC runs a
software development environment with which the programming exercises are to be solved.
The configuration of the AUTONOM laptop is done by tutors according to the requirements of

the exercises.

VO Assistive Technologies 2
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4: Picture and Symbol Languages vc&HCTg

4.4: Communication Tables

B Mask for EPROG (Introduction to Programming)

"My tutors now had the task to adapt the notebook with the Autonom system to
my needs, that is, to create masks for the respective lectures and exercises.

An essential point in the creation of the
masks was, that for programming there
are many recurring very long keywords, MENU

which should be able to be entered with .
as few as possible keystrokes. " IMPORT

(Andreas Dendl, student of computer science

at the Vienna University of Technology) POINTER] PROC. || IF || FOR REPEAT | WHILE

IMENU MENU

MENU MENU MENU MENU MENU MENU

ABCD
el ETY e oty ofY

MENU MENU MENU ABC Maus Tastatur

User reports (German):
http://www.fortec.tuwien.ac.at/reha.d/projects/autonom/seminar/index.html
http://www.fortec.tuwien.ac.at/reha.d/projects/autonom/seminar/download/8-TU-Dendl.pdf
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4: Picture and Symbol Languages vc&HCT‘;

4.5: Semantic Compaction

Semantic Compaction

Method using pictorial language to formulate any
sentences.
Strategy such as in Chinese

Typical: 50 pictorial symbols, sentence formation
consisting of a sequence of only 4 symbols
Theoretically 50* = 6,250,000 sentences possible
Practically not usable to this extent (not memorizable)

14
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4: Picture and Symbol Languages Vc&HCTR

4.5: Semantic Compaction

Semantic Compaction ... (Definition of B. Baker)

... 1S the systematic use of secondary iconicity to reduce
the number of symbols in a conceptionally-based
selection set for the representation of natural

language.
(Bruce Baker, 1994)

15
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4: Picture and Symbol Languages VC&HCT ‘;

4.5: Semantic Compaction

Explanation of the terms: "Selection set"
Total amount of items available for selection in a system.

Example 1: Morse code: 3 symbols: point, dash and pause.
For 26 letters sequences of up to 4 elements.

Example 2: Chinese: several thousand symbols
Semantic Compaction: Selection sets: 50 to 100 symbols

Several thousand terms representable
Strings of maximum four characters.

16
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4: Picture and Symbol Languages VC&HCTG

4.5: Semantic Compaction

Explanation of terms: "natural language”
Languages like German, English, French etc.

Natural languages consist of semantic units (lexemes)
linked by syntax

17
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4: Picture and Symbol Languages VC&HCT ‘;

4.5: Semantic Compaction

Explanation of terms: "Based on concepts"
(Conceptionally based):

Language is based either on ...

* Concepts: e.g. hieroglyphs began in their original form
as a collection of images to express certain thoughts
and things

 or phonetics: As the need for communication

increased, more and more phonetic elements were
added

"Our" languages are completely phonetics based.

18
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4: Picture and Symbol Languages VC&HCT ‘;

4.5: Semantic Compaction

Explanation of terms: "secondary image meaning"

Primary image meaning is the "superficial" image
meaning. The picture means exactly the represented
object, snowflake means snowflake.

Secondary meaning: "white", "cold", "winter" etc.

Ambiguous symbols not only express the object shown on
top.

Associated concepts are added:

"what do you do with it?", "what belongs to it?", "where
does that happen?", "what color, size, shape does that
have?"

19
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4: Picture and Symbol Languages VC&HCTG

4.5: Semantic Compaction

Examples §+E§=furniture
BED + NOUN key = furniture @ = sleep
BED + VERB key = sleep

BED + ADJECTIVE key = tired P+ D= tirec

Clear patterns used for organizing ]
vocabulary: E.g. verb is always 1 or 2 é“L"&_ sk
icons, followed by the VERB key.

@‘Eﬁ%:drink
+@&=read

https://minspeak.com/about/

20
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4: Picture and Symbol Languages

4.5: Semantic Compaction
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4: Picture and Symbol Languages

4.5: Semantic Compaction

VC&HCT g
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4: Picture and Symbol Languages

4.5: Semantic Compaction

esner (R
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4: Picture and Symbol Languages VC&HCTR

4.5: Semantic Compaction

Target user groups are people with...
...with speech impairments,

...motor impairments,

...learning disabilities

Advantages

Only a small number of icons to be learned (40 — 80)
lcons on the display stay in a fixed location

Patterns applied to say a word can be used when learning
to say new words

24
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4: Picture and Symbol Languages VC&HCT ‘;

4.5: Semantic Compaction

Commercial Product

Semantic Compaction used since 1980s, commercially
available under brand name "Minspeak ©“ (Prentke
Romich, Inc.) for PC and various communication aids (e.g.
Touch Talker, Light Talker, Intro Talker, Liberator, Alpha
Talker, Delta Talker)

https://minspeak.com/

Video example: Ellen uses input board with single
button

https://www.youtube.com/watch?v=fAdEOXD9Tvk&feature=youtu.be
Duration: 5 Minutes

25
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5: Alternative Communication S R
5.1: Basics

Basics, problems

With each type of communication, the time needed (the
communication rate, the bandwidth) plays a crucial role.
Alternative communication can replace the function (lack
of speech or voice) but is often decidedly slower.
Disabilities that have a negative effect on voice and / or
language are often associated with motor disabilities =>
slow input on keyboards etc.

26
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5: Alternative Communication VC&HCTR
5.1: Basics

Specification of the communication speed

Usually stated in words / minute.

When converting to letters or strokes / minutes, consider
the following:

The language used

The kind / type or content of the communication.

27
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5: Alternative Communication vc&HCT‘;
5.1: Basics

Specification of the communication speed

Average word lengths:
English: 4.7 letters / word
German: 5.3 letters / word.

Differences according to the type of text:
German fairy tale: 4.5 letters / word
German press release: 6.3 letters / word.

The following space (which also requires a stop) is not
counted.

28
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5: Alternative Communication
5.1: Basics

Typical communication speeds

VC&HCT g

Method of Communication

Letters / min

Spoken language 800 to 900
Non disabled writer on keyboard 150 to 300
Keyboard input with mouth stick 7510120
Input with single switch and scanning 3to 10

29
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		Method of Communication

		Letters / min



		Spoken language

		800 to 900 



		Non disabled writer on keyboard

		150 to 300 



		Keyboard input with mouth stick

		  75 to 120 



		Input with single switch and scanning

		  3 to 10






5: Alternative Communication

5.2: Speedup of Communication

Arrangement of the letters during scanning:

Alphabetical arrangement of the letters
Loss of time through long scanning paths

Sort by character frequency

Frequency or probability of occurrence
Put frequent letters at the beginning
Advantage: time savings

Disadvantage: needs getting used to

VC&HCT g

30

VO Assistive Technologies 2



5: Alternative Communication S R

5.2: Speedup of Communication

Letter frequency (German) w/o special characters per
1000
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5: Alternative Communication VC&HCTR

5.2: Speedup of Communication

Letter frequency (German) with special characters per
1000 (\P: dot, \L: space, \Z: line feed)
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|
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inklusive Satz und Steuerzeichen (je 1000)
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o

Buchstabenhaufigkeit in deutschen Texten

N
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|
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5: Alternative Communication vc&HCTg

5.2: Speedup of Communication

Optimized arrangement by frequency for linear

scanning

&) AUTONOM32 oG
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5: Alternative Communication vc&HCT‘;

5.2: Speedup of Communication

Optimized arrangement for row-column scanning

1 2 3 4 5 6
1 E LZ~ R A U O
2 N ! S L M
3 T b CR B K U
4 H G F w A R
5 C Z vV 0 Y Q
6 P J X ZI DE

34
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5: Alternative Communication VC&HCTR

5.2: Speedup of Communication

Letter frequency (English) w/o special characters per 1000
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Buchstabenhäufigkeit in englischen Texten
exklusive Satz und Steuerzeichen (je 1000)

116.2034161883

92.2909562638

73.2796913568

72.9251766173

68.5789408893

66.3085135201

56.0970326388

55.4572964192

50.4778398777

34.5233735209

31.4693344367

27.0508160278

23.4388282326

23.2882073757

19.8985865555

16.5680643005

15.4106215835

14.9884999251



Tabelle1

		

						THO 94								THO 94
non-character abgezogen								Nach JURA								THO 94								THO 94
non-character abgezogen

				Basis						60009192								50878736								111848								15803864								13046002

						DEUTSCH								DEUTSCH								DEUTSCH								ENGLISCH								ENGLISCH

						e		127		7608479				e		150		7608479				e		169		16.92				e		96		1515990				e		116		1515990

						n		77		4627187				n		91		4627187				n		98		9.75				t		76		1204028				t		92		1204028

						r		61		3635022				r		71		3635022				i		81		8.05				a		60		956007				a		73		956007

						i		60		3591895				i		71		3591895				r		79		7.88				o		60		951382				o		73		951382

						t		49		2936208				t		58		2936208				s		62		6.23				n		57		894681				n		69		894681

						a		44		2636054				a		52		2636054				t		60		5.95				i		55		865061				i		66		865061

						s		43		2596653				s		51		2596653				a		55		5.51				s		46		731842				s		56		731842

						d		34		2063950				d		41		2063950				d		51		5.14				r		46		723496				r		55		723496

						h		32		1947435				h		38		1947435				u		45		4.53				h		42		658534				h		50		658534

						u		30		1795680				u		35		1795680				h		41		4.14				d		28		450392				d		35		450392

						l		29		1738965				l		34		1738965				l		38		3.76				l		26		410549				l		31		410549

						g		22		1345448				g		26		1345448				o		32		3.18				c		22		352905				c		27		352905

						c		21		1239132				c		24		1239132				g		31		3.09				m		19		305783				m		23		305783

						o		21		1238644				o		24		1238644				c		27		2.73				u		19		303818				u		23		303818

						m		19		1121373				m		22		1121373				m		26		2.61				f		16		259597				f		20		259597

						b		14		826480				b		16		826480				b		20		2.04				p		14		216147				p		17		216147

						f		12		730349				f		14		730349				f		18		1.79				g		13		201047				g		15		201047

						\P\		10		594979				\PUNKT\		12		594979				z		14		1.42				b		12		195540				b		15		195540

						\L\		115		6912597				\LZ\		136		6912597				k		13		1.29				\L\		156		2472774				\LZ\		190		2472774

						\Z\		27		1622880				\Zeile\		32		1622880				w		13		1.29				\Z\		18		285088				\Zeile\		22		285088

																						v		11		1.09

								847		50809410						999		50809410				p		10		0.96						883		13954661						1070		13954661

																						j		4		0.37

																		41678954				y		2		0.16

																						x		1		0.05

																bis f sind in %		82				q		0		0.03

																						bis f sind in %

						Satzlänge																								Satzlänge

						Wortlänge				7.4																				Wortlänge				5.3

										6.0294204913																								4.5280316762
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Tabelle3

		






5: Alternati
5.2: Speedup

ve Communication

of Communication

, \L: space, \Z: line feed)

VC&HCT R

Letter frequency (English) with special characters per 1000
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Diagramm3
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Buchstabenhäufigkeit in englischen Texten
inklusive Satz und Steuerzeichen (je 1000)

95.9252749834

76.185672061

60.4919784174

60.199328468

56.6115350018

54.7373098123

46.3077890318

45.779690334

41.6691766014

28.4988531919

25.9777608818

22.3302984637

19.34862259

19.2242859088

16.4261727385

13.6768451057

12.7213825682

12.3729234825

156.4664185923

18.0391327083



Tabelle1

		

						THO 94								THO 94
non-character abgezogen								Nach JURA								THO 94								THO 94
non-character abgezogen

				Basis						60009192								50878736								111848								15803864								13046002

						DEUTSCH								DEUTSCH								DEUTSCH								ENGLISCH								ENGLISCH

						e		127		7608479				e		150		7608479				e		169		16.92				e		96		1515990				e		116		1515990

						n		77		4627187				n		91		4627187				n		98		9.75				t		76		1204028				t		92		1204028

						r		61		3635022				r		71		3635022				i		81		8.05				a		60		956007				a		73		956007
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						s		43		2596653				s		51		2596653				a		55		5.51				s		46		731842				s		56		731842

						d		34		2063950				d		41		2063950				d		51		5.14				r		46		723496				r		55		723496
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						b		14		826480				b		16		826480				b		20		2.04				p		14		216147				p		17		216147

						f		12		730349				f		14		730349				f		18		1.79				g		13		201047				g		15		201047
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																						j		4		0.37

																		41678954				y		2		0.16

																						x		1		0.05

																bis f sind in %		82				q		0		0.03

																						bis f sind in %

						Satzlänge																								Satzlänge

						Wortlänge				7.4																				Wortlänge				5.3

										6.0294204913																								4.5280316762





Tabelle2

		





Tabelle3

		






5: Alternative Communication vc&HCTg

5.2: Speedup of Communication

Each language contains a high degree of

redundancy

It can therefore be attempted to generate the same
information with fewer letters (keystrokes)
Especially for very slow writing people this brings an
advantage
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5: Alternative Communication VC&HCTR

5.2: Speedup of Communication

Abbreviations

Using abbreviations is technically simple and effective.
In case of Braille shorthand e.g. up to 30% saving on
characters / keystrokes.

However, complicated rules and high performance
required.

The reconstruction of a text from abbreviations is called
abbreviation expansion.
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5: Alternative Communication S ‘;

5.2: Speedup of Communication

Phrase Catalogs

In everyday life, a high degree of recurring phrases occurs.
Greetings, wishes for food, drink, help

Phrases in an electronic catalog that are addressed by
shortcuts or symbols (on keys)

Problem with large catalogs: Remember the abbreviations
or symbols.

Hierarchical-dynamic management of the icons on the
screen

Increasing time required for navigation and selection!

Always limited to previously prepared context.
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5: Alternative Communication vc&HCTg

5.2: Speedup of Communication

Text prediction

If interpersonal communication is done via an alphabet
board, the other party will try to guess the rest after the
first few letters of a word.

From the context can be concluded on the further course

Up to 60% of keystrokes can be saved.
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5: Alternative Communication vc&HCT‘;

5.2: Speedup of Communication

Experiment: Using an alphabet board

Definition of a coherent text, approx. 100 characters long
Slow pointing to the letters

Another person who does not know the text tries to guess
the sequel.

Confirmation with "YES", if correct, continue writing if
wrong.

Evaluation of the number of “keystrokes"” with and
without prediction.
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5: Alternative Communication

5.2: Speedup of Communication

Alphabet board

VC&HCT R
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5: Alternative Communication
5.3: Predictive Typing

Text prediction with the computer

stored vocabulary
Suggestions for completing the word
“word completion”

VC&HCT g
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5: Alternative Communication
5.3: Predictive Typing

First keystroke: k

Input

Prediction

kann

kein

klein

komme

e lWINIE

kommen

VC&HCT g
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		Input

		

		Prediction



		

		

		



		k

		

		1

		kann



		

		

		2

		kein



		

		

		3

		klein



		

		

		4

		komme



		

		

		5

		kommen






5: Alternative Communication
5.3: Predictive Typing

Second keystroke: o

Input

Prediction

ko

komme

kommen

kommst

komisch

e lWINIE

konform

VC&HCT g
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		Input

		

		Prediction



		

		

		



		ko

		

		1

		komme



		

		

		2

		kommen



		

		

		3

		kommst



		

		

		4

		komisch



		

		

		5

		konform






5: Alternative Communication
5.3: Predictive Typing

Fifth keystroke: u ... and selection 5

Input Prediction
kommu 1 (kommunal
2 | kommunale
3 | kommunales
kommud = 6 keystrokes 4 |kommunaler
created = 14 letters -
5 | kommunizieren

KSR = 57%

VC&HCT g
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		Input
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		kommunal



		

		

		2

		kommunale



		

		

		3

		kommunales



		

		

		4

		kommunaler



		

		

		5

		kommunizieren






5: Alternative Communication vc&HCTg

5.3: Predictive Typing

Savings on keystrokes

Keystroke Saving Rate (KSR)

n,—n n
KSR[%]=100-k = A P

n n

St St
K., = Savings factor
n, = Number of stops with conventional input
n, = Number of stops with predictive input

(letters + selection)
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5: Alternative Communication S g
5.3: Predictive Typing

Assumptions for maximum attainable KSR

Every word searched for is already in the selection list
before the first letter is entered.
Each word generated with a single stop

1

k., ,=1-
[  +1

savl

<« (1,,+1)Is the average word length plus trailing space
< for German language /, is usually 5.3 letters / word
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5: Alternative Communication VC&HCT g
5.3: Predictive Typing

This results in a theoretical limit of :

|
savl — - = 0984
53+1
*»»But realistic are between 2 and 3 stops
2
k,,=1- = 0,68
53+1
k. . =1 3 =0,52

sav3 - 5,3 |
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5: Alternative Communication S ‘;
5.3: Predictive Typing

Calculating the benefits of text prediction

Let k be the writing speed (stops / sec)

Let B be the number of letters in a text

Let W be the number of words (usually equal to the
number of spaces plus the number of paragraphs)

Let A be the number of strokes to produce this text on a
keyboard, where A=B + W.

Tk Total time for conventional text input

B+WwW A
T, = . :; |sec]
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5: Alternative Communication S ‘;
5.3: Predictive Typing

Calculating the benefits of text prediction

Any savings on strokes is time-saving

Writing with word prediction also takes time for

Change of view from the keyboard to the screen and back
Search the suggestion list

We call this extra time for making the right decision: ts
(selection time [sec]).

Time required for the production of a text of length A: Tp
(total time for text input with prediction)
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5: Alternative Communication
5.3: Predictive Typing

Calculating the benefits of text prediction
This results in:

(I-k,,) A4
Tp: k | (l_ksa)z.A.tS
Shortening by the time Slowdown by

savings because of the KSR selection times

VC&HCT g
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5: Alternative Communication
5.3: Predictive Typing

Calculation of marginal utility ksavg

Writing speed k
Selection time t,

T, =T,
A4 (-kg,)-4
k k
kt
ksavg = -
kt +1

+ -k

savg

)-A°t

VC&HCT g
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5: Alternative Communication

5.3: Predictive Typing

Marginal utility shown graphically

A disabled person is able
to produce a stroke every
two seconds on average.
The time it takes to make
the selection from the list is
1.5 seconds. The
intersection is slightly
below the line for KSR
50% (exactly at 43%). That
is, any text prediction that
is capable of saving more
than 43% of strokes is a
time advantage to that
person.

Zeit fur eine Auswahl [s]

—_—

e i

o o o
| | |

1,0 H
0,5 -
0,2

0,1

96%

N\

KSR [%]
Benoétigte KSR [%]

>

| | | | | |
0,2 0,'5 1,0 2,0 50 10,0

Anschlagel/s

k

VC&HCT g
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5: Alternative Communication S ‘;
5.3: Predictive Typing

Alternative input strategy

Make suggestions only after several strokes
Assumption: KSR (normal) = 42%

KSR decreases, but search times also decrease

Strategy Lookups/char KSR [%]
Look up immediately 0,476 42
Look up after 1 strokes 0,236 38
Look up after 2 strokes 0,210 30
Look up after 3 strokes 0,114 21
Look up after 4 strokes 0,057 17

Horstmann-Koester, 1995
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		Strategy

		Lookups/char

		KSR [%]



		Look up immediately

		0,476

		42



		Look up after 1 strokes

		0,236

		38



		Look up after 2 strokes

		0,210

		30



		Look up after 3 strokes

		0,114

		21



		Look up after 4 strokes

		0,057

		17






5: Alternative Communication S R
5.3: Predictive Typing

Optimization strategy: suggestions only after several strokes

The later the search of the list t,
starts, the lower the number of A
searches per produced letter on 2,0
the one hand, and on the other 1,8 -
hand the lower the KSR. T 1’6:

. . B 1,4-
If the profit from fewer searches is = -
compared to the loss at lower 3127
KSRs, the correlation shown in 2 1,0 -
the figure results. % 08

Hen

For a given combination of k and E 067
ts, the diagram shows 0.4 7
the most favorable number of 0,2 -
stops after the first proposals are 0.0 i A T > 1/k
presented for selection. 0,2 0,4 0,6 0,8 1,0 112 1,4 1,6 1,8 2,0

Zeit fur einen Anschlag [s]

Horstmann-Koester, 1995
56

VO Assistive Technologies 2



5: Alternative Communication S ‘;
5.3: Predictive Typing

Practical challenges

Necessary to read suggestion lists and at same time do not
forget what should actually be said.
This can be problematic for some users with disability.

Saved key strokes are not the only criterion.
Is there an increase in communication speed?
Or a reduction of the effort associated with the writing?

In many cases, despite saved key strokes, the desired
acceleration effect does not occur.
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5: Alternative Communication S ‘;
5.3: Predictive Typing

Additional benefits with text prediction
even if no direct time savings can be achieved -
For individuals with typing or spelling problems (dyslexia,

dyslexia) or with difficulty finding words:

It's easier to pick the right word from a list of suggested
words than to compose a word of letters yourself.
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5: Alternative Communication S ‘;
5.3: Predictive Typing

Increase in efficiency (1)

Prefer long words

Do not re-propose rejected words

Optimization of the length of the suggestion list
Adapted or adaptive vocabulary with appropriate size
Consideration of the relative frequencies (word
frequencies, "frequency")

Considering the topicality of a word ("recency")
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5: Alternative Communication S ‘;
5.3: Predictive Typing

Increase in efficiency (2)
Separate treatment of word stem and ending.
Especially good for heavily
inflected languages

forschen
forsche
forschst
forscht
forschte
forschtest
forschten

forschtet
forschend
forschende

The problems word prediction systems have
with morphology is extensive even in English. 1
In French or German, morphological variations 11| forschender
cover the screen in a word prediction system 12 [forschendes

like fog on a misty night. Bruce Baker 13| forschendem
14| forschenden

OClV|O]|Jd|a|OIB|IWIN|HKL

15| forschet

\vavy
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		1
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		forsche
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		5
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		6
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		7

		forschten



		8

		forschtet



		9
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		14
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		15

		forschet






5: Alternative Communication S ‘;
5.3: Predictive Typing

Increase in efficiency (3)

Inclusion of grammatical and syntactic rules
in the vocabulary each entry has corresponding
grammatical markings (tags)

Selection is done taking into account the grammar
Suggestions list therefore contains only possible words
Inclusion of semantic relationships

Suggestions list is based on the thematic context

Use of methods of artificial intelligence and neural
networks
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5: Alternative Communication o R
5.3: Predictive Typing (EMU)

Sentence to be written: Heute ist ein schoner Tag (see demo video)
https://emu-software.com/info/ (Duration: 1 min.)

rﬁ Unbenannt - Editor B@

Datei Bearbeiten Format  Ansicht 7

EMLU - Deutsch X
F1: Die
F2: Der
F3: Das
F4: In
F5: Es

Zeile 1, Spalte 1
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5: Alternative Communication VC&HCT g
5.3: Predictive Typing — EMU measurements

Savings on keystrokes (KSR in%)

depending on the length of the suggestion list

A commercial system is slightly above these levels from
short experience

Anzahl der Vorhersagen
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5: Alternative Communication VC&HCT g
5.3: Predictive Typing — EMU sequence

—> Input character 1 keystroke \
F=- - | 1
! Create prediction listand |
I show it ! A word can be written with
nnieieie Il 1 or 2 keystrokes
No Attention
| Decision >
[ Yes Abstraction Maybe increased cognitive
| demand, exhausting
Fr======--- oo 1
! Insert word in text (also |
I including space) '
e o o _[ _________ ! j
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5: Alternative Communication o G
5.3: Predictive Typing — EMU components

Enter character
Show list

_ t L Select word

Configurat@_' Sequence control Insert word into text
ry

User Interface

A
v

Vocabulai_’ Prediction module Create prediction list

65

VO Assistive Technologies 2



5: Alternative Communication
5.3: Predictive Typing — EMU sorting of lists

Alphabetical
Most commonly used
Intuitively usable
By word length
Long word at the beginning of the list fits quick
selection
Hard to search
By probability
Most likely word at the beginning of the list
Difficult to understand
By word classes
New idea to investigate
Complex list construction may be difficult to
understand

VC&HCT g
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5: Alternative Communication
5.3: Predictive Typing — EMU methods

Suggestion list

Free positioning

Following the cursor
Alphabetical sorting
Adjustable default list length

Forecast

Multiple word prediction
Word / phrase probability
Abbreviation expansion

VC&HCT g
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5: Alternative Communication S ‘;
5.3: Predictive Typing — EMU details

Prediction of compound words

Generating arbitrarily composed words "from scratch”
Consideration of preceding parts of speech

Two words of one kind do not usually follow each other
directly

Suggestions matching the text also with free movement of
the cursor

Available in many languages: German, English, French,
Italian, Dutch, Swedish, Spanish, Turkish

Dictionary extensible with own texts

Feedback possible through sound and voice output

https://emu-software.com/
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5: Alternative Communication o g
5.3: Predictive Typing — EMU settings

B Basic setting
suitable for

Farben
[ I8¢ F10 Testtext Fenster - many situations
|_"'}) Mittelgrau A

| EMU Einstell Werkzeug -

= Ei”g':'rli'e Schrift g.e.schriebener Teil - . Va ri oOus
—I- Feedback Eigenzchaften Ml Individel... hdl .
Worhersagefenster Pasition - Schrift worhergesagter Teil d dJ u St me nt
Sound Meben der Schreibmarke w . Rt ™
Sprachausgabe — — O t i O n S
= Uu:nrhsersag: - Sortierung - Schrft Auzwahltazte p
prachspeziise wahrscheinlichkeit i l Dunkelblau M
Wwhorerbiicher — I8 .
Text Sammiung Worzchlageanzahl Hintergrund C h a n ge S m O St Iy
Abkiirzungen : ™ : 1t
= Suppart J 5 L] weit d dIFECtly VlSlbIe
Treiber Info 1 10

Sysztem [nfo /-1 Schift... s
>

Experten Einst.
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5: Alternative Communication o g
5.3: Predictive Typing — EMU position of dialogues

B Advantages:
On border of screen Fixed position, easier to find
Text is not obscured

_4_3; Unbenannt - Editor E]@

Datei Bearbeiten Format  Ansicht  ?

e T Often used

B disadvantage

Limited number of
suggestions

Limited length of
presentable suggestions

2l

= Desktop smaller
F1: die F2: der F3: es F4: ein

M @ & H [® Unbenannt - Editar

=o.a Biglook focus change

70

VO Assistive Technologies 2



5: Alternative Communication
5.3: Predictive Typing - EMU

Docked below

& Unbenannt - Editor

S[E) =]

Heute st

Datei Bearbeiten Format  Ansicht  ?

Zeile 1, Spalte 11

Deutsch

3]

F1: die |F2: der

F3: es

F4: ein
2

TCERSRCRL

Fapierkorb

DE ‘ @ 11:20

VC&HCT g

B Advantages:

Fixed position, easier to
find

Text is not obscured

B Disadvantage

Limited number of
suggestions

Limited text length
Application window smaller
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5: Alternative Communication S G
5.3: Predictive Typing — EMU positions

B Advantages:
Docked right 5

Fixed position, easier to
find
Text is not obscured

; Unbenannt - Editor ...

Datei Bearbeiten Format  Ansichk  ?

Heute st |

Text length freely
selectable

B Disadvantage

Application window
smaller

Zeile 1, Spalte 11

. List length depends on

@ 11:20 WindOW Size
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5: Alternative Communication o g
5.3: Predictive Typing — EMU positions

N B Advantages:
Free positioned

Position according to user
_j. Unbenannt - Editor === req u est

Datei Bearbeiten Format  Ansicht 7

Heute st |

Avoiding obscuration
Text length freely

. selectable
F1: die List length freely
F2. der
F3: es selectable
AIF4:; ein .
£ das B Disadvantage:
) :
- Possible look focus change
m (& 070 = [P Unbenannt - Edicor LiE ‘ @ 120
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5: Alternative Communication o R
5.3: Predictive Typing — EMU positions

Following the cursor

B Advantages:

- Lllnhen:nlnt - Editor = =alE
veute 15t | Text length freely

Deutsch X

F1: die selectable

F2: der .

F3: es List length freely

P4 ein selectable

F5: das

Glance focus change low
Zeile 1, Spalte 11 . Disadvantage:
2 Text may be obscured
m & o0 = [P Unbenanrt - Editor DE ‘ @ 11:20
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5: Alternative Communication VC&HCTG
5.3: Example PAL, Universitat Dundee, UK

Early prediction systems still had handcrafted dictionaries
PAL - "Predictive Adaptive Lexicon" from Dundee was able
to add new words ("recency") while writing (about mid-
1980s) = pe

File Print Go-to Look Test format WW | F10 for pulldown menu

Monday 12 February
Yesterday I went to the swimming pool with my mum and dad. 1

like going to the sl

F1: swimming
F2: she

F3: 50

F4: said

F5: some

“Early predicted systems had hand built dictionaries, but, following a suggestion from a psychologist, Adrian Pickering and colleagues in
Dundee produced an adaptive prediction system called PAL (Predictive Adaptive Lexicon) which had an in-built dictionary, but also captured
new words and inserted them into this dictionary. The major advantages of PAL were that (a) the frequency of word usage was updated as
the system was being used—and thus reflected the individual users vocabulary and (b) predictions were based on how recently the word
had been used. (We noticed that, in written text, if an unusual word is used it is often repeated later in the text.) This ensured that the
predictions were closely matched to the words that were being used at any one time as well as the vocabulary patterns of a particular user
[Newell, A., 1987a, Swiffin et al., 1985].” (cited from Alain F. Newell, 2011, Design and the Digital Divide - Insights from 40 Years in
Computer Support for Older and Disabled People, p. 40)
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5: Alternative Communication

5.3: Example Aurora Predictor

= .= E
| .1his computer to talk.

il Letter to Mom. doc - Microsoft Word

JEiIe Edit Wiew Insert Format Tools Table Window Help

@& PREDICT {..
1] might - mite; ex. that mig

2] mighty

3] mightily
4] might as
5] might do

DR RY ' =B<¢ - @QEORE o

6] might say
7] migration

’—I.“i%'l'l‘l'2'l'3'l'4‘l'5'l'5-'l'?'|'3'l'9'l'1l]'|'11'|‘12'l' :

Dear mom, I am using my new Aurora

Suite 2005 software to write you this
Letter. You mig

|

11 Ln'3  Col 17 [REC [TRK [Ex

Fb: No.
F6: Thank you.
F7: Goodbye.

F11: Previous!

: Clear!
: MuteVaoice!
F4: Yes.

»

. [English{u.5 | B4 A

F12: Next!
Shift-F2: ClearAll!

8] might get
9] might see
you might
might have
might just
might know
might expect

might perhaps

- [O]X]

My name is Rob.

| use this computer to talk.

Anything | type here can be spoken.
| can do presentation, answer questions and more.
7:'51'3;1' () PREDICT (C:\AWINS...

@ Conversation - Auror, .. L._Ei Letter ko Mom.doc - ...

http://www.aurora-systems.com/

&) 1:48PM

VC&HCT g
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6: Visual Communication vc&HCT‘;

6.1: History, Basics and Classification

All of our direct, interpersonal communication,

while reliant primarily on conveying verbal content, always
contains visual components whose importance must not
be underestimated.

Body language, facial expressions and gestures contribute
much to the interpretation of what is conveyed in words.
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6: Visual Communication vc&HCT‘;

6.1: History, Basics and Classification

Distinction between verbal and nonverbal

communication in linguistics:
verbal = based on language convention.
Therefore, speaking, writing, gesturing is verbal.

Colloquially, nonverbal is often referred to as
"non-vocal" communication, that is, communication that
operates without the use of voice.

Watzlawick describes non-verbal communication as
analog communication, verbal communication as digital.
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6: Visual Communication

6.1: History, Basics and Classification

Facial expressions
visually perceptible facial expression

Movements of the face surface
mimic muscles

eyes

mouth

VC&HCT g
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6: Visual Communication vc&HCT‘;

6.1: History, Basics and Classification

Gesture

Conscious movements especially of the upper extremities
(arms and hands, as well as head)

Lexical gestures - based on "linguistic" and cultural
conventions (money = rubbing of thumb and forefinger,
tapping on the forehead and other "disgraceful gestures")
Pointing gestures

lconic gestures - illustration of reality with gestures
(replica of actions and things)
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6: Visual Communication VCRHCT g
6.1: History, Basics and Classification

Body language
Expression in the posture
mostly partially conscious or unconscious

Cannot always be controlled:

Friedrich Nietzsche: "You may lie with your mouth, but
with the mouth you make as you do so you none the less
tell the truth."
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6: Visual Communication

6.1: History, Basics and Classification

Early optical messaging
Smoke signals and fire signals
As a previously agreed sign (only yes / no):
The victory over Troy (1884 BC) was
reported with a 555 km long C}
fire string. Q
-,

As encoded message:
with hidden and visible torches:
e.g. along the Roman Limes.

VC&HCT g
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6: Visual Communication VC&HCTR

6.1: History, Basics and Classification

Optical telegraph, wing telegraph, semaphore
System of optical-mechanical telegraph lines installed by
Claude Chappe in France at the end of the
18th century.
Consisting of towers on which movable wings &
were mounted. Each position of the wings }
corresponded to a letter and could be
observed and forwarded for long distances
from the nearest telegraph station.

e.g. Paris - Lille, 270 km, 22 stations,
runtime 2 minutes.
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6: Visual Communication vc&HCTg

6.1: History, Basics and Classification

Optical telegraph, wing telegraph, semaphore
In 1845, France had a nationwide network.

Each of the two signal arms could take ‘_?ﬁ” C;_<D/~,_E_,$
seven different positions, the crossbars & i T % L W
still two each, which resulted in a total ] ‘,r ™\ 1 ¢r
of 7x2x7x2=196 different characters. 5 r q r s
T U V W X Y

FTTY A

Z & 1 2 3 4

TYH(T)

5 6 7 8 9 10

T 4

AT
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6: Visual Communication

6.1: History, Basics and Classification

Flag signals between ships
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6: Visual Communication S R
6.1: History, Basics and Classification

Flag signals between ships

[K=m™¢ ]|
l-- I.' &
3|;| n.:ﬁ:-ll'-
XEI+Z My -
o BT 1"-.-—|-

-‘I>>*

Sub1 Sub2 Subld Subd

International signal flag alphabet
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6: Visual Communication vc&HCT‘;

6.1: History, Basics and Classification

Visual communication for deaf (or speech-
impaired) people

Differentiation: which aspect of the language is converted
into the visual modality:

Lip reading: visual lip appearance (viseme)

Finger alphabet: visual letters

Notetaking, subtitling: visual letters

Cued Speech: visual phonemes

LBG (phonetic accompaniment sign, manually coded
language): visual words 1:1

Sign language: independent language
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6: Visual Communication vc&HCTg
6.2: Lipreading and Finger Alphabet (Finger Spelling)
Lipreading
Recognition of spoken sounds only from the lips and the
mouth position.

Phoneme:
The smallest meaningful sounding segment of a language.

Visem:
Smallest segment distinguishable at the lip image.
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6: Visual Communication VC&HCT ‘;
6.2: Lipreading and Finger Alphabet

Phonemes and visemes
German: about 40 phonemes but only 12 visemes.

Lip reading therefore only conveys 30% of the information
Phonemes like /b /and / p / lead to the same viseme
Throat-formed phonemes are "invisible“.

Co-articulation: different viseme depending on the
preceding phoneme: / f /- sound in "Ofen" and "Hafen" is
identical, Visem for the / f / - sound is much narrower at
"Ofen".
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6: Visual Communication
6.2: Lipreading and Finger Alphabet

Lipreading

esner (R

(German)
How is your mother?

Butter?
Aah - thanks!
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6: Visual Communication vc&HCTg
6.2: Lipreading and Finger Alphabet

Lipreading - requirements

Appropriate distance to the speaker

Good lighting conditions

Clear lips - mouth part fully visible

No mustaches

No hand on the face

The speaker should articulate clearly but not overly and
speak with perfectly normal volume.
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6: Visual Communication VC&HCT ‘;
6.2: Lipreading and Finger Alphabet

Finger alphabet / finger spelling

Letters are expressed by hand and finger position.
Known since the 16th century, to inform "deaf-mute”
children.

The hand and finger positions for the individual letters
vary from country to country, but have some similarities.
Often one-handed, but also two-handed variants

Mostly static, without movement, except "J", "Z" and
umlauts
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6: Visual Communication VC&HCT ‘;
6.2: Lipreading and Finger Alphabet

Finger alphabet
used in Germany and Austria

FTBY S 4
aa@@@@@
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6: Visual Communication
6.2: Lipreading and Finger Alphabet

Finger alphabet
UK and Australia

Finger spelling in BSL
(British Sign Language)

VC&HCT R

A A
STV
ARRR R
YYLY

B A B I
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6: Visual Communication
6.2: Lipreading and Finger Alphabet

Finger alphabet
Russian (selection)

VC&HCT R

Russian Manual Alphabet - JakTHIONOrHA

Demonstruted by Oleg R Ionnoo.
Digitized and Assembled by Joseph
Eauts using an dgple QuickTale
ecowmera and AV Moc. 1/25/96

b6 beh
b in boat

BB veh
v in vote

g in goat

Y1 =
] =

| gb | Ry
E & go| | K% zheh| |33 zeh | |HH ee | |H ee kratkoe
yo in your | |s in leisure| | z in Zen ee in eel y in toy
Na el||Mu em Pp err
1in elk m in mom n in no o in or trilled ¢
Cc es||TT ter||¥y ©¢||dp ef||Xx kha||llu tseh
s in silk t in star oo in loon fin fox ch in Bach ts in bats
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6: Visual Communication
6.2: Lipreading and Finger Alphabet

Finger alphabet
Chinese

Y R D
= ap

=
o]

a_@ 5@%:“[} -

9 3=

Ea NETETR

VC&HCT R
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6: Visual Communication vc&HCTg
6.2: Lipreading and Finger Alphabet

Finger alphabet (cont.)

Use of the finger alphabet requires the appropriate
knowledge and practice on both sides.

Since each word is formed letter by letter with hands, the
speech rates (even in skilled individuals) are rather modest
compared to an auditory conversation.

Example text:

PO BHNQHT RO S

(Jway p-xapul/isam/siasn/ap-8inquiey-luneise'mmm//:diiy :924n0s) , Sy ul| 1DUIAUI,, dJe SPIOM pa|jads omy ay |
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Outlook to Block 5 VC&”CTG

6. Visual Communication
6.3 Sign language
6.4 Signed language, manually coded language
6.5 Cued Speech
6.6 Notetaking and Respeaking
7. Tactile Speaking

7.1 Finger- and Hand alphabetes
7.2 Tadoma

8. Augmentative Voice Creation
8.1 Basics
8.2 Amplification of Voice
8.3 Improvement of Voice

9. Alternative Voice Creation

10. Improvement of Hearing
10.1 History and Basics
10.2 Hearing Aids
10.3 Cochlea Implants (Cl and ABI)
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