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Introduction

This is not an official reference guide for SpeechWriting. It is a suggestion on how
SpeechWriting can be applied to several languages for SpeechAnimating.

SpeechAnimating is the process of animating sequences of symbols of Wéhrmann “s
SpeechWriting system. SpeechWriting includes two sections: MouthWriting
(Mundbildschrift in German) and LipWriting (Mundbilder in der GebardenSchrift in
German).

SpeechWriting was invented for spoken German. It was adapted to support English.
Much of this guide is not about SpeechAnimating; we present guidelines on how to adapt
SpeechWriting to other languages. Complementary information about SpeechAnimating
is available in the three other SignAnimating guides.

This document suggests several alternative designs on how best to represent speech with
SignWriting animation. It discusses the advantages and limitations of animations over
static SignWriting. No suggestion is definitive until SignWriters reflect on it, improve it
and agree on its official usage.

In order to adapt SpeechWriting to other languages, many aspects remain to be defined.
Many symbols need to be created for phonemes used in specific languages. The
adaptation to other languages is based on the comparison of lists of phonemes and
visemes. The level of details of the material used varies, some use phonetic symbols,
other use graphemes. Some authors identify more phonemes than others for a given
language. This document presents these limitations.

We also present how cued speech can be represented and animated by combining
LipWriting and SignWriting.

| wish to thank Stefan Wéhrmann whom allowed me to use his material about his
SpeechWriting system. Without him, the whole concept of SpeechWriting as we know it
would not exist. SignAnimating also would be limited without his inspiring contributions
throughout the years.



Refer to SignAnimating 1-Techniques for a step-by-step instructions on how to produce
SignAnimating movie or GIF files.

Refer to SignAnimating 2-Design for a reflection on several possible layouts of
SignAnimating and the advantages and limitations of each one.

Refer to SignAnimating 3-Symbols for suggested conventions on how SignWriting
symbols may be converted to SignAnimating symbol sequences.

André Lemyre
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Terms

Terms Description

SpeechWriting

SpeechWriting includes two sections:
MouthWriting (Mundbildschrift in
German) and LipWriting (Mundbilder in
der GebardenSchrift in German).

It was invented by Stefan Wo6hrmann.

LipWriting

(Mundbilder in der GebardenSchrift in
German)

(Writing what is seen, when Lip Reading)

A standardized writing system for
picturing the way the lips look when a
person speaks words. These symbols do
not represent sounds but can be associated
with spoken words, that are seen on the
lips when “Lip Reading”.

It was invented by Stefan Wohrmann using
SignWriting symbols.

Example: @

MouthWriting
(Mundbildschrift in German)
(Exact translation Mouth Picture Writing)

A standardized writing system for
picturing the sounds of human language.
Compared to the International Phonetic
Alphabet MouthWriting is not as detailed
and complete but easy to read and
sufficient enough to support even young
deaf students in their articulation process
to develop better spoken language skills.
Used like a spelling system for writing
complete words in mouth pictures, and can
be applied to any spoken language.

Mundbildschrift is not part of SignWriting.
It was invented by Stefan Wo6hrmann.

Example: ; z

Waéhrmann, Stefan (2014) in sws0002_01 How _|_teach_Mundbildschrift and W&hrmann,
Stefan (2014) in sws0002_02_Mundbilder_in_SignWriting_and_Spelling_rules




Terms

Description

Written

Version
Grapheme
A grapheme is the Text
H E smallest semantically
distinguishing unit in a
. Is written language,
" analogous to the
Q.J.J e phonemes of spoken
languages. Example: a
letter.
Phoneme
A phoneme is the MouthWriting

smallest contrastive
unit in the sound

International

system of a language.  Phonetic
Alphabet
character
Kineme
A kineme is the MouthWriting
smallest unit of speech
articulation—that is, International
the feature of asound  Phonetic
(phoneme) that is Alphabet
determined by the articulatory
position or movement  parameters
of the speech organs.
Morpheme
Morphemes are the
next 'basic part' in
words. Not single
. letters or phonemes,
Ba Be Bi but short words or Short words
Bo Bu syllables. or syllables.
Examples:
e food, foot
e bend, lend,

blend
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Written

Description Version

Viseme

A viseme is any of LipWriting
several speech sounds

which look the same,

for example when lip

reading.

Visemes and Kinemes Lists.

Phonemes are well defined for languages, for instance with the International Phonetic
Alphabet.

We quote an interesting blog about visemes and morphemes.

“Most lipreading tutors and books will start by teaching visemes. Visemes are for
lipreaders, what phonemes are for listeners: the smallest 'standardized' building
blocks of words. Phonemes are the basic 'sounds’ of a language, visemes are the
basic 'mouth-patterns'. | use 'mouth-patterns’ instead of 'lip-patterns’, because to
recognize a viseme, you have to watch lips, tongue, cheeks, and to see voicing: the
throat of the speaker.

For visemes, it was much more difficult...There is no 'standardized' set of visemes,
within or across languages.

The main thing everyone seems to agree on, is that there are far fewer visemes than
phonemes. Many phonemes are invisible, many others are ambiguous: several
phonemes share the same mouthpattern. The usual example is 'b-m-p'. Three
phonemes - one viseme.

BUT!

Even if we could agree on the number of visemes, teaching single visemes is only a
very first step. Visemes change shape, in the context of other letters! A viseme that is
perfectly visible when pronounced on its own, may be completely invisible when it's in
the company of other letters / phonemes. Or it will look very different. Visible speech
is not a sequence of still pictures, it's dynamic. The articulators have to go from one
location to the next, and often what you see is not the end-location, but the movement!

11




Two examples ...

« 'food' versus 'foot': indistinguishable because both words share the same
visemes. But if you say the words side by side, people will see the difference.
Because of the end 'd" in food, the '00" in *food" is much longer in duration,
than in 'foot'. So we add another viseme: long ‘00’ versus short '00'?

e ‘'bend'-'lend' - 'blend': in many speakers, the I is quite visible. But when it's
preceded with a pretty dominant 'b', it may completely disappear from sight!

This doesn't only happen within words, it happens in all connected speech: phrases,
sentences, etc.

Morphemes are the next 'basic part' in words. Not single letters / phonemes, but short
words, or syllables. The good thing about morphemes is that they are meaningful. The
bad news is that there are many more morphemes in a language, than phonemes.

As for the examples above: each of the words is a separate morpheme: food, foot,
bend, lend, blend.

Morphemes show up in research about teaching children to read. E.g. Improving
Literacy by Teaching Morphemes, by T. Nunes and P. Bryant, 2006.

The moral of the story: | really really think we can Improve Lipreading by Teaching
Morphemes! “

Blog posted by Liesbeth Pyfers at
http://lipreadeu.blogspot.ca/2012/05/visemes-or-morphemes.html
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Animation Design

/4 =W\

Vitruvian Man by Leonardo da Vinci
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SpeechAnimating Examples

We will use the German word and sign for Strauf3 (Ostrich in German) to compare
animation designs. Explanation of the symbols used will be provided in subsequent
chapters.

Officially, the sign Strau3 (Ostrich in German) is written as follow in Jacobsen, Birgit
(2007) Das Gebardenbuch Das kleine 1x1 der Gebardensprache. Band 2. Hamburg,
Germany. The SignWriting uses Stefan Wohrmann’s SpeechWriting system representing
the visemes (Mundbild) that can be read on lips.

8888 A %k
.

The SignWriting is completed with a sequence of phoneme symbols (Mundbildschrift)
matching phonetic characters.

ol oA Nl M

1) t r a 0 S

Depending on the purpose of the animation, several sub-sets of those symbols may be
animated.

a) MouthWriting represents phonemes in several frames. It can be used to teach
speech. It may contain text or phonetic subtitles.

x| x| O ] O | O | x
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Slolo] O
Strauly Straufl Straufl Straul3 Straull Straul}

Strauf? (Ostrich in German)

b) In this MouthWriting example, to provide some structure, we introduced an Eyes
Blink symbol with a Neutral Mouth symbol to represent the end of a word and a
period to indicate an end of sentence.

0101010 | —

Bonne (Good in French)

c) MouthAnimating with SignAnimating Mode represents each phoneme in several
frames with the sign. The reader could pronounce the sounds while they are
displayed. It is the most complete way to express a sign with articulation through
an animation.

—-:Tb _ —:Tb —-jr —-jp —-jr —-:Tb _

StrauB3 (Ostrich in German MouthWriting and DGS sign language)

d) LipWriting and SignAnimating is a combination of the visemes with the signs. It
represents dynamically and precisely what the Deaf person sees during the
communication of a sign.

15



Strauf3 (Ostrich in German LipWriting and DGS sign language)

Receptive Viewpoint

Standard SignWriting is written from the expressive viewpoint. SignWriting can also be
written from the receptive view point.

Receptive View Point Expressive View Point

pE—

y ~
g \u

Hz5)
Ny
Hﬂ"t\u{l\ﬂ
AT

f/ iy o, N
D / [{E:'\\'” ﬁ\‘ J }
[y o
i !
=S

The same hand shape has 2 different representations.

SignAnimating follows all SignWriting rules except for [l

one: symbols change of size depending of their

proximity to the body. ﬂ ﬂ n u
a0 () [I

When animating from the receptive viewpoint, the left and right @ @
sides are inversed. Also the zoom effect is inversed. As the hand

goes further from the signer, it becomes closer to the viewer.

Instead of animating a zoomed out hand shape on the right side, it

becomes a zoomed in hand shape on the left side. @ @
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Frame size

The head will be static during the animation (unless a head
movement is required). ldentify the tallest and widest signs.
Evaluate how much room will be required above, below, left and
right of the head.

The frame size needs to be sufficient to contain all used signs in the message and possibly
other signs when reused.

In the example below, the signer indicate up, down, left and right, to do so, space is
needed above, below and both sides of the character. This seems to be the standard frame
minimal size if animations need to be reusable. If the chosen frame size is smaller, the
addition of a single larger sign may require resizing and re-centering each frame of each
sign previously animated.

A frame may require 6.5 head sizes
horizontally and 4.5 head sizes vertically to
fit an almost complete range of motion.

17



Symbols Size

Animated gif files may be resized in a web page, an e-mail, a web page or a Powerpoint
presentation. Ensure that the symbols and subtitles will remain clear and readable when
shrunk. The resolution of details may not suffice.

() @ 1+

Subtitling

Subtitling can be expressed in gloss or in written language. If it is embedded in the
animation, it reduces the reusability. It is affected by the frame rate that may change.
The same text must be copied exactly at the same location in several frames. It must be
added after the face, before the hands. If different face frames are used for a word, same
text must be copied exactly at the same location. The addition of a written word may
require to re-edit all subsequent frames if the signed and the written words are not in the
same order.

If the subtitle is displayed under the animation, but not within it, it is easier to update.
The animation and the subtitle may not be synchronized.

A simple font like Arial may be a better choice than a fancy font. The font size must
allow the longest word of the language to fit within the frame and remain readable.
There may be 2 lines of subtitles.

18



Subtitles may be preferred to FingerSpelling to fill in when a word has no equivalent in
the SignWriting dictionary. It may be under a face, or simply a display of text. The
signer may point to the subtitle.

Writing the message in SpeechWriting

sssssssnsnssssannnnnnnsnnnnng
SpeechWriting may be used in animation. ®) ®) © ©
Several base frames are required for mouth
configuration. The amount of visemes (ssnssssnnnnnnnnnnunnnnunnnnny
combined with the amount of hand LT LY
configuration or displacement determines the Q Cg
minimal number of frames required. A frame

with a neutral mouth is required.

In the following example, we combine
SignWriting and SpeechWriting in 3

horizontal storyboards. SpeechAnimating requires more details. For each word, we must
determine how many visemes are present and how they will be combined with the hand
shapes.

If the SpeechWriting is not already defined within the sign, it

elgla18' may be developed based on a phonetic conversion table.
®
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1. Verify if the SpeechWriting is defined in SignPuddle Online.
2. If the Speechwriting is not defined, enter the word in a phonetic translator.
3. Asimple dictionary may also be used to get the phonetic translation of the word.

4. If desired, ensure that you take into account the interactions between successive
words.
http://tom.brondsted.dk/text2phoneme

Fi

/

Automatic Phonemic Transcriber

tom.brondsted.dk Home Download Online Tools Genealogy Resiricted

Version 1.1 March 2008 (NEW support for IPA)

Input text for phonemic transcription

Select language: [DE Select alphabet: | IPA v|  [submit
English
An automated |German _fonemic transcriber supporting English, Gernman, and Danish. Outputs tre
Alphabet IPA or the SAMPA alphabet designed for speech recognition technology.

FolfelEs
e@@ http://tom.brondste.. 2 ~ & H (& Automatic Phonemic ... % | |

is0-8859-1
/

Online Tools “

tom brondsted.dk Home Download Online Tools Genealogy Restricted Statistics

Version 1.1 March 2008 (NEW support for IPA)

Language: german

Input text (graphemes):

ilz

IP' Iranscriptic:n (phonemes):

Input text for phonemic transcription

[

Select language: | German | Select alphabet: | IPA v ~
£ >
H100% -
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5. Software taking a GLOSS as an input to convert the GLOSS in a phonetic alphabet
sequence can be found for several languages:
http://learn-foreign-language-phonetics.com/

LEARN FOREIGN LANGUAGE - PHONETICS & PRONUNCIATION
PHONETIC TRANSCRIPTION CONVERTERS FOR EASY LANGUAGE LEARNING

Home MNews Contacts

Phonetic Transcription Converters

Forgign language phonetics can be very confusing, especially for beginners. In some languages, such as
English, thers are no strict pronunciation rules, so if you see an unknown word, you will not know how
to pronounce it. The phonetic converters on this site will help you deal with this problem and leam a
foreign language =asily. You only need to pasts in some text, press the submit button, and the conwverter
will show you the phonetic transcription of your text. Sometimes it's called phonemic transcription,
although it's not exactly the same thing. The phonetic transcription will be written with the symbols of

International Phonetic Alphabet [IPA) which should not be confused with phonetic spelling.

(DO D

6. Look in Woéhrmann SpeechWriting symbol table or the conversion table with
phonetic equivalencies in annex.
7. This Woéhrmann SpeechWriting system should be used as it is to maintain uniformity

among languages.
OIBIONS

8. When a language does not distinguish between two visemes but Woéhrmann’s
SpeechWriting system provides a distinction, we keep the German system to avoid
loss of information.

9. For some languages, two phonemes may be considered different visually when
German considers they share the same visemes.

10. Refer to corresponding chapters of this document to resolve the differences.

SpeechWriting Combination with SignWriting

User defined SpeechWriting symbols can be retrieved from the Favorite tab of
SignWriter Studio™. SignWriter Studio™ version 1.2.2 © 2009 created by Jonathan
Duncan can be downloaded at http://signwriterstudio.com/

When SpeechWriting is superposed with SignWriting, care must be taken to not overlap
the mouth, the hand shapes, the eyes, or the nose. Hand shapes close to the head should
remain clearly readable, if not in all frames, at least in some frame. If the mouth is
hidden by other symbols, the SpeechWriting loses its accuracy.
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LipWriting may require a large surface, in particular when several regional accents are
present. We used fingers symbol to write Roman numbers. If a convention is followed
for a whole dictionary in SignPuddle spoken dialects or regionalisms may be combined in

the same entry.
¥ o GE0E
" Clale{lo)

Baleine (Whale in LSQ with | Montreal Accent balen, 11 with Quebec accent balajn)
In order to save more space; we may write only the mouth symbols.

*f | ~ 0@ 0c >
I

.n.ﬂ. ~ =D
|
*

O

Baleine (Whale in LSQ with | Montreal Accent [balen], 1l with Quebec accent [balajn])

The sign could be animated in SpeechAnimating or in cued speech animation by simply
overlapping the mouth shape to the face.

With Roman numbers, it is easy to write up to 10 different dialect pronunciations.

| Vi
1 Vil
"l Vi
Iy IX
Vv X

This approach can also be used to write text (keeping in mind that LipWriting reflects the
ambiguities and limitations of lip reading).
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http://www.signbank.org/SignPuddlel.5/canvas.php?ui=8&sgn=53&sid=23163
by Stefan Wohrmann (English text).

SignAnimating a Small Project in 20 Minutes.

Small projects (15 frames per animation) can be completed by following these step-by-
step instructions.

SignWriting steps.

1. Select and export the SignPuddle™ official dictionary or
a subset in a file.
http://www.signbank.org/SignPuddle™/

SignPuddle Online ..o

exporter

SignPuddle Markup Language
Exportsouree

sle
\ |
L
? sly "
. Custom Selection
Do

exporter commencer

2. Install SignWriter Studio™ on your computer.
http://signwriterstudio.com/

- SignWriter Studio™ - essais30mars3h15.5WS - Quet

3. Import a dictionary in SignWriter Studio™.
File | Edit Help Move first Move previo
New SignWriter Studio™ File...  Ctrl+N

Open SignWriter Studio™ File ... Ctrl+0

Import ... Ctrl+1
Export ... Ctrl+E
Options .. Ctrl+T
Export to Anki...

Export to HTML...
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4. Select an existing sign.
X+

5. Create a copy of the sign or create a new i Add new

sign. ot

6. Edit the sign by selecting symbols to duplicate or reposition

7. If necessary, add a face. It defines where the hands will be :
located. % o

8. Zoom-in or zoom-out the hand shapes to represent depth.

9. Remove most movement symbols.

Frame Preparation Steps.

Gl | H % = | Sans titre - Paint
10. Launch 2 instances of Microsoft™ Paint. Accusil | Affichage

P

One will be used as a source of symbols for the N %0 | @7 Régles
whole sign and the other will contain the frame ({ C{ LK | 5 Svadiinge
currently edited. Zoom Zoom 100 -
avant arrigre % | Barre d'état
11. Enable the dlsplay Of the g“d Zoom Afficher ou masquer

o

12. Resize the Microsoft™ Paint display so each sign of the animation will fit.
Suggestion: 6 cm by 4 cm. This represents 4 ¥ head diameters by 6 %2 head
diameters.

13. Save the file in .gif format. .. =

Attributs du fichier

Dernier enregistrement : Non disponible
Taille sur le disque: Non disponible
Résolution : 96 ppp

Unités Couleurs

) Pouces () Moir et blanc
@ Centimétres @ Couleur
) Pigels

Largeur: Hauteur: 4,10

[ ok [ Amue |
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. Cal | bl = | Sans titre - Paint
14. Copy an image of SignWriter Studio™ symbols. ccuel

Affichage
15. Paste the symbols’ image in Paint. |j - ; ALY\
Coller Sélectjunnel L & /f {:‘-\

16. Paste with transparency the required symbols of _ —
Presse-papiers Formes de sélection

the sign. g i’} Séledion rectangulaire

i Sélection libre

17. Always keep the head at the same location,
otherwise it will move during the animation.

Options de sélection

71 idi  Sélectionner tout

Lk
3
- e /S | Supprime B
| ld ") = | Base-Frame-2 - Paint =5 E=E (S5 s e |
Accueil | Affichage @ I b | \-’l Sélection transparente
5| ] e o ] = [ . =
W @ B | [ i3 Lo 5 @ []
Presse-  Image  Outils Pinceaux | Formes Tallle | Couleurs Presse- | Image | Outils Pinceaux |Formes Tallle | Couleurs
papiers~| < 2 @ 2 & papiers~| - - - - -
(VST CORUUOUR OV OO YUV OVPOUOYOL [ SOOI YOO TVROTLYUPOTTON VOOV 7
= — a
® 0 0
4 4  _ aa-a 1
i - : ?
R o--o0--0 4 N L) v
] E R
= =
+ 100 % (=) ) 0 + 100 % (=) {} ¥

18. Create several copies of the file with the same name and a counter.

19. Edit each file to represent the movement.

Animation steps.

20. Load the files in a gif animator.

Snline Image Editorr
http://www.online-image-editor.com/qgifmaker/ g

Warning, only 15 images can be included in each animation with this editor.
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21. Select the duration of each image. e

22. Choose to Edit the images.

<A
[ Delay{20  [(100=1 ] Delay{2c  [(100=1 I
second) sacond)
(Transition (Transition

23. Apply the background transparency if desired.

a GIF
age§y parency JONLY  Co

24. Save the file on the computer. H

Save

25. Open the file with an internet browser to verify that the intended result is obtained.

26. Insert the animation in Microsoft PowerPoint with a colored background to verify its
transparency.
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International Phonetic Alphabet

7 n )
u
0
ol
|
i w
\. O v
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We will use the International Phonetic Alphabet to analyse Wéhrmann SpeechWriting
system developed initially for German and explore how it could be generalized to other
languages.

The phonemes (sounds) are classified by the way they are articulated. The main tables
are the pulmonic consonants and the vowels. Long vowels are followed by the symbol
“:”. For instance, the sound [a], is writen [a:] when it lasts longer. We will not discuss
the other phonetic tables in this guide.

_____ Placesof Articulation (Passiveand Active)

1. Exo-labial, 10. Pharyngeal,

2. Endo-labial, 11. Glottal,

3. Dental, 12. Epiglottal,

4. Alveolar, 13. Radical,

5. Post-alveolar, 14. Postero-dorsal,
6. Pre-palatal, 15. Antero-dorsal,
7. Palatal, 16. Laminal,

8. Velar, 17. Apical,

9. Uwvular, 18. Sub-apical

The International Phonetic Alphabet chart,

e "IPA Chart, http://www.langsci.ucl.ac.uk/ipa/ipachart.html , available under a
Creative Commons Attribution-Sharealike 3.0 Unported License. Copyright ©
2005 International Phonetic Association™

e can be downloaded at: http://www.langsci.ucl.ac.uk/ipa/fullchart.html
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THE INTERNATIONAL PHONETIC ALPHABET (revised to 2005)

CONSONANTS (PULMONIC) © 2005 IPA
Bilabial |Labiodental Dental |Alven|ar Postalveolar| Retroflex | Palatal Velar Uvular | Pharyngeal | Glottal

Pose  p b t d tdcijlkgaqoeo ?

Nasal m m n n np 1 N

Trill B - T R

‘Tap or Flap \'4 r r

e O B f v B0 sz|[3 sz c¢jxyys h$ hdeA

fcative (S _

Approximant v 1 1 ] w

ggﬁgimam | 1 l_ K L

Where symbols appear in pairs, the one to the right represents a voiced consonant. Shaded areas denote articulations judged impossible.

CONSONANTS (NON-PULMONIC) VOWELS
Clicks Voiced implosives Ejectives . Front .Cenlral Back
E] Cl — —
O Bilabial 6 Bilabial Examples: ose 1 y i b w u
£
| Dental d  oenatiatveotar | R Ly 0
! (Post)alveolar :]: Palatal t ’ Dental/alveolar Close-mid e ¢ 3 e Y O
£
* Palatoalveolar g Velar k Velar 9\
) . \
|| Alveolar lateral G Uvular S Alveolar fricative Open-mid Eo(C 3.\ ¢} Aed
L \
B
OTHER SYMBOLS & \
Open QAW (E ' UeD

M

N T S g

Voiceless labial-velar fricative G Z Alveolo-palatal fricatives

-I Voiced alveolar lateral flap

Simultaneous J‘ and X

Voiced labial-velar approximant
Voiced labial-palatal approximant [j

Voiceless epiglottal fricative

Affricates and double articulations
can be represented by two symbols
joined by a tie bar if necessary.

Voiced epiglottal fricative

kp ts

p—

Where symbols appear in pairs, the one
to the right represents a rounded vowel.

SUPRASEGMENTALS

1
Primary stress

Secondary stress
founa'tifon

Epiglottal plosive v Long e!
N . . 2 v v
DIACRITICS  Diacritics may be placed above a symbol with a descender, e.g. ]:] Half-long €
- -
Extra-short €
Voiceless n d Breathy voiced b d Dental t d
oo - A Minor (foot) group
v Voiced § \; Creaky voiced b a Apical t d " M.
' =~ = = - ajor (intonation) grou
B A € d W td e e
Aspirated Linguolabial Laminal .
= == _la g 8 . Syllable break Ji.2ekt
w . [W dW ~ . S
More rounded O Labialized Nasalized e ..
2 1] . . —  Linking (absence of a break)
o) J : v d " dn
K Less rounded . Palatalized Nasal release
1 1 TONES AND WORD ACCENTS
. Advanced 1} Velarized t‘( ClY Lateral release d LEVEL CONTOUR
9 9 hl hl rd Extra W L
_ Retracted @ Pharyngealized t(l (:1(l No audible release d e or —I high e or A Rising
# ~
- =t High Falling
Centralized e - Velarized or pharyngealized 'l' ? -I ¢ 9 \l High “
. 1]
x x e - mid e 1 rising
Mid-centralized e Raised ? ( J..I = voiced alveolar fricative) ~ — Low
n e c _l Low (& /{ rising
Syllabic Lowered ( ﬁ = voiced bilabial approximant) - Extra = Rising-
' i T T 2 c J low € ’1 falling
~ Non-syllabic g | Advanced Tongue Root ? 1 Downstep A Global rise
“ Rhoticity o a Retracted Tongue Root @ t Upstep y  Global fall
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Phonetic keyboards

Several phonetic keyboards are available on internet. For the purpose of SignWriting and
SpeechWriting a phonetic keyboard may be used to copy phonetic symbols in SignWriter
Studio™. This allows creating new entries that can be added in the Favorite tab to ease

editing.

Phonetic keyboard: It also has a button to download phonetic fonts.

http://westonruter.qgithub.io/ipa-chart/keyboard/

g\{\'g\‘" http://westonruter.github.io/ipa-chart/keyboard/ oL-¢ H ’ International Phonetic Alp...

The International Phonetic Alphabet ravised 1 2005)

L

qd c +

mom T .
{
"

=====

mmmmm

nnnnnnn

aaaaaa

p b T d G
m m n ut n N
E r R
- v r [
& B f v 8 3 s z T 3 s z 4 i ¥ il ¥ h f
- + 5
- v ] 4 ]
[— 1 l A
Whars symbols sppsar In pairs, the ona to the right represants 3 voiced consanant. Shaded arsas dencts articulstions Judged Impassibla.
Vowels

Several phonetic keyboards are available at : http://www.sil.org/

http://scripts.sil.org/cms/scripts/page.php?site id=nrsi&id=UnilPAKeyboard

Windows Keyboards
IPA Keyman Keyboard
Keyman Download
IPA MSKLC Keyboard
MSKLC Download

IPA FreeKey Kevyboard (using AutoHotkey)

Other (non-SIL) Windows Keyboards
Related Windows Resources
Ubuntu (Linux) Keyboards
Mac OS X Keyboards
IPA Unicode Macintosh Keyboard
Download
Other Mac OS X Keyboards
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http://scripts.sil.org/cms/scripts/page.php?site_id=nrsi&id=UniIPAKeyboard#3843fc99
http://scripts.sil.org/cms/scripts/page.php?site_id=nrsi&id=UniIPAKeyboard#2c063876
http://scripts.sil.org/cms/scripts/page.php?site_id=nrsi&id=UniIPAKeyboard#c4d7c4eb
http://scripts.sil.org/cms/scripts/page.php?site_id=nrsi&id=UniIPAKeyboard#dfc8e3bf
http://scripts.sil.org/cms/scripts/page.php?site_id=nrsi&id=UniIPAKeyboard#79dbd88a
http://scripts.sil.org/cms/scripts/page.php?site_id=nrsi&id=UniIPAKeyboard#f5738dec
http://scripts.sil.org/cms/scripts/page.php?site_id=nrsi&id=UniIPAKeyboard#801ab246
http://scripts.sil.org/cms/scripts/page.php?site_id=nrsi&id=UniIPAKeyboard#74a0454d

Related Mac OS X Resources
Page History for Mac OS X Keyboards
Related Resources

Phonetic translation

Several softwares taking a GLOSSE as an input can convert the GLOSSE in a phonetic
alphabet sequence. It is a simple way to transcribe a word in phonetic before writing its
equivalent in SpeechWriting and adapt it for SpeechAnimating.

LEARN FOREIGN LANGUAGE - PHONETICS & PRONUNCIATION
PHOMNETIC TRANSCRIPTION CONVERTERS FOR EASY LANGUAGE LEARNING

Home MNews Contacts

Phonetic Transcription Converters

Foreign langusgs phonetics can be very confusing, especially for beginners. In some languages, such as
English, thers are no strict pronunciation rules, so if you =2 an unknown word, you will not know how
to pronounce it. The phonetic comverters on this site will help you deal with this problem and leam a
foreign language easily. You only need to paste in some text, press the submit button, and the conwerter
will show you the phonetic transcription of your text. Sometimes it's called phonemic transcription,
although it's not exactly the zame thing. The phonetic transcription will be written with the symbols of

International Phonetic Alphabet [IPA) which should not be confused with phonetic spelling.

() O D

http://learn-foreign-language-phonetics.com/

Spanish phonetic translator: http://www.aucel.com/pln/transbase.html
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/ Automatic Phonemic Transcriber

tom. brondsted.dk Home Download Online Tools Genealogy Restricted

Version 1.1 March 2008 (NEW support for IPA)

Input text for phonemic transcription

Select language: [ Select alphabet: [IPA V| |submil

Er;glish
An automated |German __fionemic transcriber supporting English, Gernman, and Danish. Outputs tre
Alphabet IFA or the SAMPA alphabet designed for speech recognition technology.

http://tom.brondsted.dk/text2phoneme/

Phoneme Lists

To get the complete International Phonetic Alphabet chart for 500
[I'Z-I map languages; L1-L2map, an online tool, can be used at

http://calst.hf.ntnu.no/I1-12map/ . L1-L2map was developed by
Jacques Koreman, Olaf Husby, Preben Wik and @yvind Bech. It is hosted at the
Norwegian University of Science and Technology. http://www.ntnu.edu/isl/calst-for-
learners

http://calst.hf.ntnu.no/lI1-12map/compare languages/

@;es - Sounds Username: Password: Login
Al Languages
Consonants (other) Vowels
g Labial Coronal Dorsal Radical Laryngeal
P Labio- Palato- .
Bilabial dental Dental Alveolar alveolar Retroflex | Palatal Velar Uvular |Pharyngeal| Epi-glottal| Glottal
Plosive| p b bt djt d{t d|lt d|c 5|k 0g|a a
2
Nasal| mm min nin nj|jno | n|p n|n n
Trill riror I
Tap, Flap v r ™ or r [
Fricative 0 J 3|s z|¢ i
Lateral
fricative '3 t '—7’ B-
Approximant 11 1 1 j ]
Lateral
approximant .J I I J l l A
Lateral flap 1 1
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Select the option to compare a Select Languages %
Ianguage with itself. Select languages to compare:
Nonwegan V[ —)

Cancel oK

Language information displays the complete phoneme sets.

[p"] [b] [¢] [d] [¢] [d] [k"] [s] L] [f] [a] [e] [c] [0 [0 [o] [ [m] [n] [n] o] 0] [ y:] [i]
{%][E][Q][M[E][@J[ﬂbﬂ[ﬁ][ﬁ][ﬁ][ﬂ[ﬂ[ﬁ][ﬂﬂbﬂ@][ﬂ][ﬂ][ﬂ[ﬂ]
ui

Vanvik, A. 1972. A phonetic-phonemic analysis of Standard Eastern Norwegian.
Norwegian Journal of Linguistics 26: 119-64.

International Phonetic Alphabet chart for the target language

Still with L1-L2map, online tool, the charts for consonants, vowels and diphthongs are
displayed.

Coronal Radical
Palato-

alveolar

Labial
Bilabial

Labio-
dental

Dental Alveolar Retroflex

Palatal Pharyngeal| Epi-glottal | Glottal

Nasal

Trill

Tap, Flap

Fricative

Approximant

Lateral
approximant

Lateral flap

Norwegian Consonants
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http://calst.hf.ntnu.no/l1-l2map/sounds/24/
http://calst.hf.ntnu.no/l1-l2map/sounds/33/
http://calst.hf.ntnu.no/l1-l2map/sounds/43/
http://calst.hf.ntnu.no/l1-l2map/sounds/49/
http://calst.hf.ntnu.no/l1-l2map/sounds/96/
http://calst.hf.ntnu.no/l1-l2map/sounds/101/
http://calst.hf.ntnu.no/l1-l2map/sounds/128/
http://calst.hf.ntnu.no/l1-l2map/sounds/266/
http://calst.hf.ntnu.no/l1-l2map/sounds/278/
http://calst.hf.ntnu.no/l1-l2map/sounds/298/
http://calst.hf.ntnu.no/l1-l2map/sounds/135/
http://calst.hf.ntnu.no/l1-l2map/sounds/311/
http://calst.hf.ntnu.no/l1-l2map/sounds/528/
http://calst.hf.ntnu.no/l1-l2map/sounds/568/
http://calst.hf.ntnu.no/l1-l2map/sounds/572/
http://calst.hf.ntnu.no/l1-l2map/sounds/585/
http://calst.hf.ntnu.no/l1-l2map/sounds/594/
http://calst.hf.ntnu.no/l1-l2map/sounds/609/
http://calst.hf.ntnu.no/l1-l2map/sounds/615/
http://calst.hf.ntnu.no/l1-l2map/sounds/635/
http://calst.hf.ntnu.no/l1-l2map/sounds/649/
http://calst.hf.ntnu.no/l1-l2map/sounds/713/
http://calst.hf.ntnu.no/l1-l2map/sounds/715/
http://calst.hf.ntnu.no/l1-l2map/sounds/716/
http://calst.hf.ntnu.no/l1-l2map/sounds/720/
http://calst.hf.ntnu.no/l1-l2map/sounds/726/
http://calst.hf.ntnu.no/l1-l2map/sounds/728/
http://calst.hf.ntnu.no/l1-l2map/sounds/735/
http://calst.hf.ntnu.no/l1-l2map/sounds/740/
http://calst.hf.ntnu.no/l1-l2map/sounds/753/
http://calst.hf.ntnu.no/l1-l2map/sounds/769/
http://calst.hf.ntnu.no/l1-l2map/sounds/775/
http://calst.hf.ntnu.no/l1-l2map/sounds/785/
http://calst.hf.ntnu.no/l1-l2map/sounds/790/
http://calst.hf.ntnu.no/l1-l2map/sounds/806/
http://calst.hf.ntnu.no/l1-l2map/sounds/807/
http://calst.hf.ntnu.no/l1-l2map/sounds/819/
http://calst.hf.ntnu.no/l1-l2map/sounds/820/
http://calst.hf.ntnu.no/l1-l2map/sounds/826/
http://calst.hf.ntnu.no/l1-l2map/sounds/852/
http://calst.hf.ntnu.no/l1-l2map/sounds/875/
http://calst.hf.ntnu.no/l1-l2map/sounds/883/
http://calst.hf.ntnu.no/l1-l2map/sounds/887/
http://calst.hf.ntnu.no/l1-l2map/sounds/888/
http://calst.hf.ntnu.no/l1-l2map/sounds/920/
http://calst.hf.ntnu.no/l1-l2map/sounds/998/
http://calst.hf.ntnu.no/l1-l2map/sounds/905/

Front Mear-front Central MNear-back Back

Close .
Mear-close ° .
Close-mid

Mid 0

Open-mid ‘-\
Near-open * .

Open ..

Norwegian VVowels

Comparison of Spoken Languages

With L1-L2map, we can compare the International Phonetic Alphabet charts for different
languages. In the example, we compare German with the target Norwegian language.

German Norwegian

44 segments 47 segments
[p*] [b] [€°] [d] [k*] [a] [s] [z] [0] [3] [F] [o]  [p"] [o] [ [d] [t [d] (k"1 [s] [0] [f] [a] [¢]
[x] [ts] [pf] [¥] [1] (i [m] [n] [o] [¥] [ [y:]  [e] 00 00 [o] [ (] [n] (o] [o] [v] [ [v:]
[L] [o] [w] [e:] [e:] [o:] [a] [ce] [e:] [e] [o]  [i] [e:] L] [o] [w] [e:] [g:] [e] [o:] [ee] [2]
[e] [&:] [i] [&i] [au] [h] [t0] [&] [<] (] [&] [o] [a:] [oy] [oy] [w] [&i] [&i] [h]

[ui] [ui]
Moulton, W.G. 1962. The Sounds of Vanvik, A. 1972. A phonetic-phonemic
English and German. University of analysis of Standard Eastern Norwegian.
Chicago Press, Chicago. Wangler, H.H. Norwegian Journal of Linguistics 26: 119-
1972. Physiologische Phonetik, eine 64.

Einfuhrung. N.G. Elwert Verlag, Marburg.

In the example, we compare German and Norwegian. We see several phonemes in
German displayed in blue. Several phonemes in Norwegian language are red. We see
that there are few common phonemes in green. Depending on the chosen languages and
dialects, the comparison differs.
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http://calst.hf.ntnu.no/l1-l2map/sounds/24/
http://calst.hf.ntnu.no/l1-l2map/sounds/33/
http://calst.hf.ntnu.no/l1-l2map/sounds/79/
http://calst.hf.ntnu.no/l1-l2map/sounds/85/
http://calst.hf.ntnu.no/l1-l2map/sounds/128/
http://calst.hf.ntnu.no/l1-l2map/sounds/135/
http://calst.hf.ntnu.no/l1-l2map/sounds/266/
http://calst.hf.ntnu.no/l1-l2map/sounds/267/
http://calst.hf.ntnu.no/l1-l2map/sounds/278/
http://calst.hf.ntnu.no/l1-l2map/sounds/280/
http://calst.hf.ntnu.no/l1-l2map/sounds/298/
http://calst.hf.ntnu.no/l1-l2map/sounds/585/
http://calst.hf.ntnu.no/l1-l2map/sounds/319/
http://calst.hf.ntnu.no/l1-l2map/sounds/387/
http://calst.hf.ntnu.no/l1-l2map/sounds/421/
http://calst.hf.ntnu.no/l1-l2map/sounds/333/
http://calst.hf.ntnu.no/l1-l2map/sounds/568/
http://calst.hf.ntnu.no/l1-l2map/sounds/594/
http://calst.hf.ntnu.no/l1-l2map/sounds/609/
http://calst.hf.ntnu.no/l1-l2map/sounds/630/
http://calst.hf.ntnu.no/l1-l2map/sounds/649/
http://calst.hf.ntnu.no/l1-l2map/sounds/713/
http://calst.hf.ntnu.no/l1-l2map/sounds/715/
http://calst.hf.ntnu.no/l1-l2map/sounds/716/
http://calst.hf.ntnu.no/l1-l2map/sounds/720/
http://calst.hf.ntnu.no/l1-l2map/sounds/735/
http://calst.hf.ntnu.no/l1-l2map/sounds/740/
http://calst.hf.ntnu.no/l1-l2map/sounds/749/
http://calst.hf.ntnu.no/l1-l2map/sounds/753/
http://calst.hf.ntnu.no/l1-l2map/sounds/762/
http://calst.hf.ntnu.no/l1-l2map/sounds/781/
http://calst.hf.ntnu.no/l1-l2map/sounds/790/
http://calst.hf.ntnu.no/l1-l2map/sounds/792/
http://calst.hf.ntnu.no/l1-l2map/sounds/795/
http://calst.hf.ntnu.no/l1-l2map/sounds/803/
http://calst.hf.ntnu.no/l1-l2map/sounds/812/
http://calst.hf.ntnu.no/l1-l2map/sounds/816/
http://calst.hf.ntnu.no/l1-l2map/sounds/874/
http://calst.hf.ntnu.no/l1-l2map/sounds/887/
http://calst.hf.ntnu.no/l1-l2map/sounds/892/
http://calst.hf.ntnu.no/l1-l2map/sounds/920/
http://calst.hf.ntnu.no/l1-l2map/sounds/406/
http://calst.hf.ntnu.no/l1-l2map/sounds/819/
http://calst.hf.ntnu.no/l1-l2map/sounds/311/
http://calst.hf.ntnu.no/l1-l2map/sounds/24/
http://calst.hf.ntnu.no/l1-l2map/sounds/33/
http://calst.hf.ntnu.no/l1-l2map/sounds/43/
http://calst.hf.ntnu.no/l1-l2map/sounds/49/
http://calst.hf.ntnu.no/l1-l2map/sounds/96/
http://calst.hf.ntnu.no/l1-l2map/sounds/101/
http://calst.hf.ntnu.no/l1-l2map/sounds/128/
http://calst.hf.ntnu.no/l1-l2map/sounds/266/
http://calst.hf.ntnu.no/l1-l2map/sounds/278/
http://calst.hf.ntnu.no/l1-l2map/sounds/298/
http://calst.hf.ntnu.no/l1-l2map/sounds/135/
http://calst.hf.ntnu.no/l1-l2map/sounds/311/
http://calst.hf.ntnu.no/l1-l2map/sounds/528/
http://calst.hf.ntnu.no/l1-l2map/sounds/568/
http://calst.hf.ntnu.no/l1-l2map/sounds/572/
http://calst.hf.ntnu.no/l1-l2map/sounds/585/
http://calst.hf.ntnu.no/l1-l2map/sounds/594/
http://calst.hf.ntnu.no/l1-l2map/sounds/609/
http://calst.hf.ntnu.no/l1-l2map/sounds/615/
http://calst.hf.ntnu.no/l1-l2map/sounds/635/
http://calst.hf.ntnu.no/l1-l2map/sounds/649/
http://calst.hf.ntnu.no/l1-l2map/sounds/713/
http://calst.hf.ntnu.no/l1-l2map/sounds/715/
http://calst.hf.ntnu.no/l1-l2map/sounds/716/
http://calst.hf.ntnu.no/l1-l2map/sounds/720/
http://calst.hf.ntnu.no/l1-l2map/sounds/726/
http://calst.hf.ntnu.no/l1-l2map/sounds/728/
http://calst.hf.ntnu.no/l1-l2map/sounds/735/
http://calst.hf.ntnu.no/l1-l2map/sounds/740/
http://calst.hf.ntnu.no/l1-l2map/sounds/753/
http://calst.hf.ntnu.no/l1-l2map/sounds/769/
http://calst.hf.ntnu.no/l1-l2map/sounds/775/
http://calst.hf.ntnu.no/l1-l2map/sounds/785/
http://calst.hf.ntnu.no/l1-l2map/sounds/790/
http://calst.hf.ntnu.no/l1-l2map/sounds/806/
http://calst.hf.ntnu.no/l1-l2map/sounds/807/
http://calst.hf.ntnu.no/l1-l2map/sounds/819/
http://calst.hf.ntnu.no/l1-l2map/sounds/820/
http://calst.hf.ntnu.no/l1-l2map/sounds/826/
http://calst.hf.ntnu.no/l1-l2map/sounds/852/
http://calst.hf.ntnu.no/l1-l2map/sounds/875/
http://calst.hf.ntnu.no/l1-l2map/sounds/883/
http://calst.hf.ntnu.no/l1-l2map/sounds/887/
http://calst.hf.ntnu.no/l1-l2map/sounds/888/
http://calst.hf.ntnu.no/l1-l2map/sounds/920/
http://calst.hf.ntnu.no/l1-l2map/sounds/998/
http://calst.hf.ntnu.no/l1-l2map/sounds/905/

Labial Coronal Dorsal Radical Laryngeal

D View positions | gyabial ‘I;:Eitgi Dental | Alveolar :lf,!:;f’a'r Retroflex | Palatal Velar Uvular  |Pharyngeal| Epi-glottal |  Glottal
Plosive
Nasal
Trill
Tap, Flap
Fricative
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Google

Google Translate Orally
Translate

French Portuguese English Detectlanguage - ".’

Hearing people needing to compare
phonemes can type words in Google Bonjour %
Translate and listen to the pronunciation.

https://translate.google.ca/ [ g )
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Viseme Readability

A viseme is a group of phonemes whose visual expression is the same.

The coarticulation: The map from phonemes to visemes is one-to-many: the same
phoneme can have many different visual forms. The lip shape for a sound is influenced
by the previous and by the next sound.

Distinction between visemes can be done by
computer using:

e the width of the internal lip contour

the width of the external lip contour
the height of the internal lip contour
the height of the external lip contour

Lip reading does not allow perceiving voicing, nasalization, anteriority and posteriority.
Labial visemes (bilabial, protrudes and labiodental) are easier to read than lingual or
dental articulation.

Visibility of Organ Movements

Visible Jaw Opening / Closing
Forwarding / Retraction
Visible Lips Stretching / Protrusion

Opening / Closing
Elevation / Lowering

Sometimes visible Tongue Movement forward / backward
Tension / Compression
Forwarding / Retraction / Elevation

A little visible Larynx Elevation / Lowering

Non-visible Velum Opening / Closing

DUMONT, A. (2008). Orthophonie et surdité. Communiquer, comprendre, parler. Issy-
les-Moulineaux, Elsevier Masson. Degré de visibilité des mouvements des organes
phonateurs. Page 195.
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Lip Reading

The above description is accurate but not intuitive. When teaching lip reading to Deafs;
more visual descriptions are used.

In the example, we see how visemes are described for French in Quebec, Canada.
Phonetic alphabet is not used. Visemes are described by comparing their shape to one
another. We see descriptions of mouth more or less opened. The mouth shape may be
circular. Lips may be protruding. The teeth may be closed or touch the tongue. Visemes
vary from one individual to the other or depending on the word context.

Quebec French Lip Reading Guideline

Vowels Mouth Lips

i The mouth is almost closed. The lips are much stretched.

1é/ The mouth is a little more opened The lips are a little less stretched than for
than for / i/. /il.

/é,in/  The mouth is a little more opened The lips are a little less tensed.
than for / i,é/.

Open Vowel
/a, an/  The mouth is wide opened. -
Rounded Vowels

/o, on/  The mouth is opened. The lips are rounded.
/u, ou/  The mouth is almost closed. The lips are rounded and protruded.
leu, The mouth is opened. The lips are rounded and a little
un/ protruded.
Neutral VVowels
lel The mouth is opened. The lips are rounded and a little less

protruded than /eu-un /.
(1997) Programme d'entrainement a la lecture labiale. DVD 1 Lecon 1. (c) Institut

Raymond-Dewar. Centre de réadaptation spécialisé en surdité et en communication. La
Fondation Surdité et Communication. Montreal, Canada.

Consonants Mouth and Teeth

/b, m, p/ - The lips are pressed together.

If, v/ - The upper teeth touch the lower lip.
/ch, j/ The teeth touch. The lips are rounded and protruded.
/s, zl The teeth touch. When pronounced alone, lips are
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(Hard to read) stretched and partially opened.

Is, zl - -
(When pronounced with

another sound; they take

its shape).

L/ The tongue tip Usually, the /L/ is easy to read.
touches the back of ~ The lips are partially opened.
the upper teeth.

/d,n, t/ Variants:
(Hard to read, sounds a) The tip of the tongue hits rapidly the back of the upper
look the same but varies teeth.
depending on the person) b) The tip of the tongue is placed between the teeth. This is
more visible.
c) The tip of the tongue hits rapidly the back of the lower
teeth. This is not visible.

lg,9n, Kk, r/ The mouth is partially opened.

(sounds look the same)
The tongue is curved and touches the back of the palate. This
is not visible.

Some people pronounce the /r/ by vibrating the tongue tip.
Then, the /r/ is more visible and can be distinguished from /g,
gn, k/.

Some people contract the neck muscles a little.

(1997) Programme d'entrainement a la lecture labiale. DVD 1 Lecon 1. (c) Institut
Raymond-Dewar. Centre de réadaptation spécialisé en surdité et en communication. La
Fondation Surdité et Communication. Montreal, Canada.
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Signwriting

The above descriptions can be paired with SignWriting mouth, teeth and cheeks symbols.
Their symbol names are descriptive and ease the matching with a viseme as we see in the
following table.

SignWriting Symbols SignWriting Symbol Names
Mouth Open Rectangle Yawn
Mouth Open Rectangle
Mouth Open Oval
Mouth Open Oval Wrinkled
Mouth Open Circle
@ @ @ @ Mouth Open Wrinkled

Mouth Closed Neutral
@ @ @ @ Mouth Tense
Teeth on Lips
Tongue Tip Touches Inside Mouth
@ O @ Tongue Inside Mouth Relaxed (up)

Mouth Open Forward

QP
Mouth Wrinkles Single

Tongue Inside Mouth Relaxed (down)
Mouth Wrinkles Double
Teeth on Tongue
Mouth Open Oval Yawn

To teach speech and lip reading with SignWriting, we need a structured system. We will
use Stefan Wohrmann “s SpeechWriting system.
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Wo6hrmann's SpeechWriting system.

V/ =TI\

Rosetta Stone (196 B.C.)
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It is my experience, as a teacher of Deaf children in the Osnabriick School for the
Deaf since 1991, where | have taught Deaf children SignWriting and Wéhrmann's
SpeechWriting since the year 2000, that Deaf children have received enormous
benefit from being able to read documents in written sign language, and to also
be able at the same time, to read the mouth-movements of the corresponding
words, and thus improve their oral "spoken-language™ skills. It is remarkable
seeing Deaf children's language skills improve using a combination of Sutton
SignWriting and W6hrmann's SpeechWriting.

Wohrmann, Stefan (2014) in
http://www.signwriting.org/symposium/presentation0002.html

SpeechWriting includes two sections: MouthWriting (Mundbildschrift in German) and
LipWriting (Mundbilder in der GebardenSchrift in German).

A viseme represents several phonemes. Similarly, each LipWriting symbol summarizes
several MouthWriting symbols. LipWriting uses SignWriting symbol set. MouthWriting
uses a symbol set invented by Stefan Wohrmann which is not part of current SignWriting
symbol set.

Example: Strauf’ (Ostrich in German)

MouthWriting LipWriting SignWriting

o atannia) bk
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MouthWriting (Mundbildschrift in German)
(Exact translation Mouth Picture Writing)

Mundbildschrift is not part of SignWriting. It is defined as follows.

A standardized writing system for picturing the sounds of human language.
Compared to the International Phonetic Alphabet MouthWriting is not as detailed
and complete but easy to read and sufficient enough to support even young deaf
students in their articulation process to develop better spoken language skills.
Used like a spelling system for writing complete words in mouth pictures, and can
be applied to any spoken language.

"Mundbildschrift” is a notation to transcribe the sounds of spoken German and to
support deaf students in their effort to improve the articulation of German words.
Mundbildschrift is a stand-alone symbol-set focussing on sound-production and
there are no additional symbols involved that can be associated with sign
language. These sounds are widely transcribed by means of the International
Phonetic Alphabet (IPA).

This "Mundbildschrift” notation has the form similar to the IPA (International
Phonetic Alphabet), with an exact 1 to 1 mapping of spoken sounds and relevant
symbols. For this purpose, | developed a number of additional mouth symbols that
are not included in the Sutton symbol set, but are needed for writing the sounds of
language. | had to distinguish between long and short vowels, voiced or voiceless,
and oral or nasal sounds. ”

SpeechWriting symbols show the circle for the head and a special set of symbols
for the mouth (lips), tongue, teeth, - but also symbols to differentiate between
voiced and voiceless, long and short, nasal or oral sounds as well.

'Fhe development of Mundbildschrift is still in progress and definitely I will have
to create more symbols if other people ask for support in order to describe the
sound of their given spoken language.

Wohrmann, Stefan (2014) in sws0002_01 How_|_teach_Mundbildschrift.

In contrast to the symbols of Mundbildschrift, the "mouth-symbols” in SignWriting
documents are strictly separated from any auditory impression of spoken
language. They are based exclusively on visual aspects. This distinction is
important to understand the difficulties in lip reading.

Although some symbols from Mundbildschrift are also used in SignWriting
documents, they may not be interpreted in the same way.
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There are no differences between long and short vowels, voiced or voiceless, and
oral or nasal sounds and there is no symbol for “H”. Accordingly, the
assignments made here as well as in lip-reading in part are ambiguous and
require some oral language skills in the corresponding sign language associated
with spoken language.

Wohrmann, Stefan (2014) in

sws0002_02_Mundbilder_in_SignWriting_and_Spelling_rules

Viseme LipWriting SignWriting
Using SignWritin Symbol Name

Phonemes MouthWriting

Mouth Tense bp

@ Teeth on Lips fv @

Mundbildschrift evolved through years ans still is evolving. At present, the symbol set is
used in German and English (reviewed in 2014). One given symbol should be associated
with one given speech sound. Future developments include the creation of new symbols
by Stefan Wohrmann when required for other languages.

Refer to Mundbildschrift tables for the symbol sets used in German and English.

German and English MouthWriting (2014 Mundbildschrift)

MouthWriting Phonemes English

Words
] Aal, Lahm Arm

[ ] Hat, Am, Ast Cup, Luck

[3:] -
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o
O
]

Kase, Spat, Long as in
[ 8 '] Nahen, Air
" Géhnen
Fahre, Méhne
Hatte, Kette, Cat, Black
@ [8] Es, Eltern, Bett, Arger
Boot, Braun, Aber, Bed, Bad,
@ [b] S
Ich, Teich, -
[9] Euch, Elch,
Mannchen,
Echt,
Nachste,
Mochte,
Storch, Richtig
Acht, -
[X] Tochter,
Bauch,
Buch,
AA Tauchen, Krach
Dose, Das, Did, Lady
@ [d] Dumm, Die, Du
“ [d ] Dschungel Judge
Esel, Schnee, Mehl Similar to
[e " ] “a” in
" Northern
English
Gate
Eine, Katze Away,
@ Cinema
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[1]

Leise, Alt

Fisch, Affe, Find, If
f Fragen,Vater,
Voll, Frisch, Physik
Gut, Gras, Give, Go,
[g] Gurke, Bagger, Flag, Dog
Garage, Like “sh”
[3] Etage, Jalousie but voiced
Haus, Hund, Hallo, House,
[h] Heute He, Hat
- Vieh, Igel, Long “ee”
I " Tier, Ihm, Die as
- in Bee or
Teeth
- In, Kind, Insel, Ist Hit,
[ I ] Sitting
- Junge, Ja, Yes,
[J ] Jo —Jo, Yacht Yellow,
You
Kind, Zucker, Mokka, Cat,
k Clown, Chaos, Flug,  Black,
Krank, Dick, Trinken, Skull
. Lampe, Ball, Lesen, Leg, Little
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Mann, Mama, Im,

Month,

@ [m] Immer Him
Name, Nein, No, Ten
. [n] Hand, Tante,
Rennen, Kanne, Nun
Ring, Zange, Junge, Sing,
[ ] Bon, Finger
1:] Krank, Trinken
Ofen, Oma, Kohle, Long “0”
[O '] Z00 similar to
" Go but
with
the lips
more
rounded
and more
open
Toll, Doch, Hot, Rock
@ [O] Offen, Tom, Komm
Konig, Lowe, Blod, Similar to
[ﬂ - ] Ql, “eu” in
© " French
Peu
say a long
o
and purse
your lips
Offnen, Short,
@ [g] Késtlich, Holle Cross
between
w»
in Dirt and
"eu” in
French
Peu
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Call, Four,
Saw

Papa, Opa, Laub, Pet, Map,
[ p] Raubt, Spear
Rot, Raupe, Rudern,  “rrr” as if
[R] Rufen the
speaker
was
AA gargling
- Wrap,
[r] Red, Try
So,Sie, Saft, Rasen, Zoo, Lazy
[Z] Riese, Rose, Leise
Glas, Klasse, GroR, Sun, Miss
[S] City, Hast, Raspel,
Muss,Wasser
Schule, Stein, Hirsch  She,
Spinne, Shampoo, Crash,
Chance Dish
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[O]

English
e
voiced as
in: This,
Mother,
They

0]

English
Ccth“
voiceless
as in:
Think,
Both

Tasse, Ratte,

Theater, Stadt, Wand,
Hund, Turnen, Tot,
Traurig, Rund

Tea, Pet,
Getting

Klatschen, Tschus,
Knutschen

Du, Uhu, Buch, Tube,
Huhn, Stuhl

Long “00”
as in Boot
with the
lips much
more
rounded

Mutter, Und, Hund,

Put,
Could,
Book

ly:]

Giite,Gefuhl, Kihl,
Uben, Miihe, Miihle

Say a long
German
“ie* sound
and then

purse your
lips

© 00 OFIP ©

V]

Glick, Zurick, Kste,
Dinn, Micke

Short, like
“u“ in
French
Une or
English
Dune, but
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with lips
pressed
much
closer
together

[V]

Wo, Wasser, Vase, Voice,
Eventuell Five,
Have

Lyt

Taxi, Hexe, Keks -

[ts]

* XK

Zahn, Katze, Pizza, -
Ratsel, Schiedsrichter,
Zu

Wohrmann, Stefan (2014) An Overview of Symbols in Mundbildschrift.

Some symbols were created or defined for Brazilian-Portuguese.

MouthWriting Phonemes

R
produced
son with the
trembling
tongue

Portuguese Word
Fernando

Also used
for

[£]

Milha, Olho, Velha
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. []l] Amanha, Sonho, Banho, Punhado

ﬁ ’ [ ] Auto, Stau, Laut, Haus, Kakao

Aufraumen

D}; Feuer, Eule, Gebaude, Konvoi,
e

0

. Eis, Hai, Eimer, Leise, Meyer, Reihe,
[ dl ] Karl May
) =

Other symbols no longer in usage will be presented below.
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German-English Consonants (Pulmonic)

Bilabial ‘ Labiodental Dental Alveolar ‘ Postalveolar Retroflex Palatal Velar Uvular Pharyngeal Glottal

Plosive b

m m n n, n D N

B r R
Trill

N
A\ r T

Tap or Flap
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Bilabial

‘ Labiodental

Dental

D
€. X0

Alveolar  Postalveolar

@w@

Retroflex

Palatal

Velar

Uvular

Pharyngeal

Glottal

Fricati
ricative VvV 7
}
Lateral 13
fricative
v 1 1 j u
Approximant
| i K L
Lateral
approximant e

Where the symbols appear in pairs, the one to the right represents a voiced consonant. Shaded areas denote articulations judged impossible.
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German-English Vowels

Front Central Back
Iy i u w u
)
0 ©
e o 5 © ¥ 0
o0
()
a)
€ 3 G A D
: o:
® ®
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Central
a & amo

Where symbols appear in pairs, the one to the right represents a rounded vowel.

Affricate, Double Articulations and others

ks ts tf
J2 I

Mundbildschrift Animations

Several animations of Mundbildschrift are at:

http://www.signwriting.org/symposium/presentation0002.html
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LipWriting (Mundbilder in der GebardenSchrift in German).
(Writing what is seen, when Lip Reading)

A standardized writing system for picturing the way the lips look when a person
speaks words. These symbols do not represent sounds but can be associated with
spoken words, that are seen on the lips when “Lip Reading”.

Wodéhrmann, Stefan (2014) in

sws0002_02_Mundbilder_in_SignWriting_and_Spelling_rules

Wohrmann’s LipWriting

Symbols SignWriting Symbol Names E F:Ji]\?glir:;es
Mundbilder <
@ Mouth Open Rectangle Yawn

@ Mouth Open Rectangle 5
@ Mouth Open Oval °
e:
Mouth Open Oval Wrinkled i
I
(4}
@ Mouth Open Circle !
O:
u:
@ Mouth Open Wrinkled ;
Yy:
@ Mouth Closed Neutral m
b
@ Mouth Tense P
. f
@ Teeth on Lips v
Tongue Tip Touches Inside Mouth 1
@ Tongue Inside Mouth Relaxed (up) lcll
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Mouth Open Forward

Teeth

Mouth Open Oval Yawn

ks
ts
@ Mouth Wrinkles Single j
k
@ Tongue Inside Mouth Relaxed (down) r
9
@ Mouth Wrinkles Double 1(
Teeth on Tongue th &

Wohrmann, Stefan (2014) How | Teach Mundbildschrift.
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LipWriting Consonants (Pulmonic)

Bilabial

‘ Labiodental

Dental

Alveolar  Postalveolar

Retroflex

Palatal

Velar

Uvular

Pharyngeal

Glottal

Plosive

Nasal

Trill

Tap or Flap

Fricative

Lateral
fricative

Approximant

G

m m n n, n 0 N
© ) &
B r R
S
\% r T
¢ B fv 0 & S Z I3 S 7 CJ Xy Y B h ¢ h f
WO © ©
bk
v I 1 j u
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Bilabial ‘ Labiodental Dental Alveolar ‘ Postalveolar Retroflex Palatal Velar Uvular Pharyngeal Glottal

Lateral
approximant

Where the symbols appear in pairs, the one to the right represents a voiced consonant. Shaded areas denote articulations judged impossible.
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LipWriting Vowels

Central
iu

Where symbols appear in pairs, the one to the right represents a rounded vowel.

Examples of Affricate, Double Articulations and Others

au o2y al ks | ts

W | (o) | G
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Spelling Rules for LipWriting in Signwriting

It is important to understand the spelling rules for LipWriting in SignWriting documents
in order to animate them properly.

Spelling rules for LipWriting in SignWriting documents

| defined the following spelling rules for writing Mundbilder in SignWriting:

We write the Mundbilder from left to right.

The head circles of the Mundbilder slightly overlap. This is an indication of a
sequence of movements when speaking.

We only write the complete set of Mundbilder for a given sign if we can observe
the signer mouthing the whole word. This will always happen within a
performance following exact signed German (LBG)

Frequently, however, it is not necessary to write all the Mundbilder and
indications being sufficient so that omissions are normal and usual, without
impeding the flow of reading when the key difference between alternative
meanings of the gesture was considered in the mouth images.

Mundbilder offer readers the chance to capture the intentioned concept exactly
and quickly. Especially during translation exercises and LBG - dictations more
mouth pictures are better than less. The higher the linguistic competence of the
learner, the less mouth images are necessary ... the weaker the language skills, the
more mouth images are desirable.

Always remember that your decision to choose the adequate Mundbild has to
follow in sign writing documents purely visual cues of the mouth movements of the
signer. Especially in the beginning scribes are in trouble and make many spelling
mistakes, because they focus too much on the spelling of the corresponding
German word.

Similar to the syllables in the spoken language, it is often helpful, to vary the
overlap of the head circles slightly to allow the reader a better orientation. (The
head circles may / can / should not overlap at this point but only touch).

A rule violation occurs when a number of mouth images are written so that the tip
circles overlap, although units (syllables / sounds / mouth images) are in between
from whatever reason omitted.

In other words, it is entirely at the discretion of the writer, how many mouth
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images he considers desirable, appropriate, and necessary. However, once
omissions occur, they must be made clear through a gap between the head circles
at the corresponding location. Otherwise, the expectations of the reader are
injured and leading to a "stutter™ effect when reading.

Especially in compound terms, it is often the case that the hands start to perform
the first part and afterwards the second part of a sign. Here it is advisable to
provide a visual cue, even with the head circles of the Mundbilder. For this
reason, you should place the Mundbilder according to the manual instructions of
the first term and the second term. e.g. “house” and “boat” or “tree” and
“house”.

Basically, there is no rule violation to write the complete Mundbilder in a
compound noun in a series centered over the two parts of the sign.

But I strongly recommend that the head circles between the two parts of a
compound term provide guidance and thus represent a good reading aid.

This means that the overlap at the connecting point is smaller. The head circles
are just touching but not overlapping.

Woaéhrmann, Stefan (2014) in
sws0002_02_Mundbilder_in_SignWriting_and_Spelling_rules

Mundbilder Animations

A long animation combining Mundbilder and SignAnimating is at:

http://movementwriting.org/animation/sgn-DE/
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Association of LipWriting and MouthWriting

Woéhrmann's
Lip Writing
Symbols
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MouthWriting in Several Languages




Building a MouthWriting Symbol Set

Creating a MouthWriting (Mundbildschrift) symbol set for a new language can have a
long term impact on its usage and even affect the creation of other subsequent
MouthWriting symbol sets. Great care must be taken to avoid errors and ambiguities.
New adopted symbols may be shared if the SpeechWriting symbol set is adapted to new
languages.

Theoretical Basis:

1. Verify if the target language has a MouthWriting (Mundbildschrift) symbol set.

2. Verify if the target language has a LipWriting (Mundbilder) symbol set.

3. Get the latest MouthWriting (Mundbildschrift) symbol sets developed by Stefan
Wohrmann (German and English in 2014).

4. Get the International Phonetic Alphabet chart for languages that already have
MouthWriting symbol sets.

5. Get the list of phonemes in the target language. There may be more than one list
if dialects or accents are present.

6. Get the International Phonetic Alphabet chart for the target language.

Analysis:

7. Compare the International Phonetic Alphabet chart for the target language and the
language having a symbol set.

8. Use Delegs software (http://www.delegs.com/delegseditor/ ).

9. Develop a table containing:

Each MouthWriting symbols.

Each phonetic symbol in the languages having MouthWriting symbols.
Each additional phonetic symbol of the target language.

Simple words using each phonetic symbol.

10. Identify the phonemes that have a defined MouthWriting symbol.

11. Identify the MouthWriting symbols that are not used in the target language.

12. ldentify the phonemes that have no defined MouthWriting symbol.

13. Identify unused symbols.

14. Sample SignPuddle signs to identify if some mouth symbols are already used
informally for speech writing. People, institutions and geographic names may
have some informal speech writing. Use the search feature with obvious mouth
shapes to find other associated mouth symbols.

D ™ ey W — [ =

Missing Symbols:
15. Identify symbols that could be adapted to a phoneme in the target language.
Concert with a specialist before assuming that two phonemes are similar enough
to share symbols.

68


http://www.delegs.com/delegseditor/

16. List the phonemes in the target language that need a new symbol.

17. Get complete descriptions of the phonemes needing a new symbol. A clear
picture may help to build the symbol.

18. Compare the phonemes needing a new symbol with pictures on the
SpeechWriting web page. By clicking on the letters in the first column, more
details are displayed with a picture.
http://www.gebaerdenschrift.de/read/Mundbilder/uebersicht mundbilder.ht
m#Ubersicht Mundbilder

Trial of a New Symbol Set.

19. Do not modify the meaning of existing MouthWriting symbols.
20. Concert with Stefan Wohrmann before creating new symbols in order to develop
a standard that will be reusable for other languages.

21. Test the new symbols set with several users: sign writers, children, teachers...
Collect their feedback. Correct errors and ambiguities. This step may be very
long.

Extension of the Official Symbol Set.

22. Share the symbol set developed for the target language.

23. When the new symbols are created, make them available through SignPuddle,
Delegs or other SignWriting softwares



http://www.gebaerdenschrift.de/read/Mundbilder/uebersicht_mundbilder.htm#Übersicht Mundbilder
http://www.gebaerdenschrift.de/read/Mundbilder/uebersicht_mundbilder.htm#Übersicht Mundbilder

Theoretical Basis

Use the bibliography as a starting point to get the latest MouthWriting (Mundbildschrift)
and LipWriting (Mundbilder) symbol sets developed by Stefan Wohrmann (German and
English in 2014).

Do not modify the meaning of existing MouthWriting symbols. Remain as close as
possible from the existing symbol set in order to maintain a standardized way to match
phonemes and visemes.

List of Phonemes of the Target Language

Several documents list the phonemes of a language. Some use syllables examples, words
examples; some use the use the International Phonetic Alphabet and some use the
International Phonetic Alphabet chart. Often the lists are incomplete or lack details in
order to remain accessible to non-professional unfamiliar with the International Phonetic
Alphabet. It is preferable to start with a complete set to start the phonemes analysis, even
if simplifications are made afterward. It is to expect that a symbol set may be used in
sign language dictionaries in the future, rigor is important.

To get the complete International Phonetic Alphabet chart for 500
[I'Z-I map languages; L1-L2map, an online tool, can be used at

http://calst.hf.ntnu.no/I1-12map/ . L1-L2map was developed by
Jacques Koreman, Olaf Husby, Preben Wik and @yvind Bech. It is hosted at the
Norwegian University of Science and Technology. http://www.ntnu.edu/isl/calst-for-
learners

http://calst.hf.ntnu.no/lI1-12map/compare lanquages/
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Sounds

Username: Passwor rdt Login
All Languages
Consonants (other) Vowels
" Labial Coronal Dorsal Radical Laryngeal
Bilabial Iaaeﬁ'g_l Dental Alveolar aﬁ:l:;l‘:r Retroflex | Palatal Velar Uvular |Pharyngeal | Epi-glottal| Glottal
Plosive| p b bt d|t d|{t d|t d|c 3|k g|aqa c
Nasall M m mn nn nfn nin ninp n n
Trill r|ir r r
Tap, Flap v r ¥ r I [
Fricative 0ls z|J 3|8 z|¢ i
Lateral
fricative |3 + |3 E
Lateral
approximant nl I 1 HI l l A
Lateral flap 1 _1

We will use Norwegian dialects in the examples that follow.

Select the option to compare a language with itself.

Select Languages x

Select languages to compare:

M[Nowegian 4

|Norwegian

Cancel OK

Language information displays the complete phoneme sets.

[p"] [b] [¢] [d] [e1 [d] [k"] [s] [ [f] [a] [e] [c] 11 [0 [o] [ [m] [n] [n] o] 0] [ [y [
Ejg][ﬂ[Q][M[g]MMM[@[M[@@MM[MM[@[@[@[MM
ui

Vanvik, A. 1972. A phonetic-phonemic analysis of Standard Eastern Norwegian.
Norwegian Journal of Linguistics 26: 119-64.



http://calst.hf.ntnu.no/l1-l2map/sounds/24/
http://calst.hf.ntnu.no/l1-l2map/sounds/33/
http://calst.hf.ntnu.no/l1-l2map/sounds/43/
http://calst.hf.ntnu.no/l1-l2map/sounds/49/
http://calst.hf.ntnu.no/l1-l2map/sounds/96/
http://calst.hf.ntnu.no/l1-l2map/sounds/101/
http://calst.hf.ntnu.no/l1-l2map/sounds/128/
http://calst.hf.ntnu.no/l1-l2map/sounds/266/
http://calst.hf.ntnu.no/l1-l2map/sounds/278/
http://calst.hf.ntnu.no/l1-l2map/sounds/298/
http://calst.hf.ntnu.no/l1-l2map/sounds/135/
http://calst.hf.ntnu.no/l1-l2map/sounds/311/
http://calst.hf.ntnu.no/l1-l2map/sounds/528/
http://calst.hf.ntnu.no/l1-l2map/sounds/568/
http://calst.hf.ntnu.no/l1-l2map/sounds/572/
http://calst.hf.ntnu.no/l1-l2map/sounds/585/
http://calst.hf.ntnu.no/l1-l2map/sounds/594/
http://calst.hf.ntnu.no/l1-l2map/sounds/609/
http://calst.hf.ntnu.no/l1-l2map/sounds/615/
http://calst.hf.ntnu.no/l1-l2map/sounds/635/
http://calst.hf.ntnu.no/l1-l2map/sounds/649/
http://calst.hf.ntnu.no/l1-l2map/sounds/713/
http://calst.hf.ntnu.no/l1-l2map/sounds/715/
http://calst.hf.ntnu.no/l1-l2map/sounds/716/
http://calst.hf.ntnu.no/l1-l2map/sounds/720/
http://calst.hf.ntnu.no/l1-l2map/sounds/726/
http://calst.hf.ntnu.no/l1-l2map/sounds/728/
http://calst.hf.ntnu.no/l1-l2map/sounds/735/
http://calst.hf.ntnu.no/l1-l2map/sounds/740/
http://calst.hf.ntnu.no/l1-l2map/sounds/753/
http://calst.hf.ntnu.no/l1-l2map/sounds/769/
http://calst.hf.ntnu.no/l1-l2map/sounds/775/
http://calst.hf.ntnu.no/l1-l2map/sounds/785/
http://calst.hf.ntnu.no/l1-l2map/sounds/790/
http://calst.hf.ntnu.no/l1-l2map/sounds/806/
http://calst.hf.ntnu.no/l1-l2map/sounds/807/
http://calst.hf.ntnu.no/l1-l2map/sounds/819/
http://calst.hf.ntnu.no/l1-l2map/sounds/820/
http://calst.hf.ntnu.no/l1-l2map/sounds/826/
http://calst.hf.ntnu.no/l1-l2map/sounds/852/
http://calst.hf.ntnu.no/l1-l2map/sounds/875/
http://calst.hf.ntnu.no/l1-l2map/sounds/883/
http://calst.hf.ntnu.no/l1-l2map/sounds/887/
http://calst.hf.ntnu.no/l1-l2map/sounds/888/
http://calst.hf.ntnu.no/l1-l2map/sounds/920/
http://calst.hf.ntnu.no/l1-l2map/sounds/998/
http://calst.hf.ntnu.no/l1-l2map/sounds/905/

International Phonetic Alphabet chart for the target language

Still with L1-L2map, online tool, the charts for consonants, vowels and diphthongs are
displayed.

Labial Coronal Radical

ot Labie- Palato-
Bilabial dental Dental alveolar

Retroflex | Palatal Uvular  |Pharyngeal| Epi-glottal

Alveolar

Nasal

Trill

Tap, Flap

Fricative

Approximant
Lateral
approximant
Lateral flap

Norwegian Consonants

Front MNear-front Central Near-back Back

Close .
Near-close ® .
Close-mid

Mid ° .

Open-mid
MNear-open * .

open aife

Norwegian Vowels

72



In Norwegian, several dialects co-exist; they can be compared with one another. The
same comparison may be performed with each language supported by SpeechWriting.

Norwegian Norwegian Norwegian Norwegian
Bergen Elverum Malm
47 segments 40 segments 45 segments 50 segments
[p"] [o] ['] [d] [ [d]  [p"] [] [t] [d] [k*] [a]  [p"] [b] [T AT ["]  [p"] [b] [£1] [d]
(k"] [s] [0 [f] [a] [¢]  [s] [F] [e] [ [o] O] [m]  [d] [k"] [s] 00 [F [ [d] [ [4]
[ 07 [0 [o] G [m]  [o] [o] O] [0 [v:] (] o] [¢] [l [T O [v]  [K"] [q] [s] LA [f]
[o] [n] [o] [v] [ [v:]  [e] [e] [o] [w][e:] [e]  [O1[m] [o] [l (o] [¢] [c] [ [ 11
[L] [] [e] [0] [w]  [e] [o:] [ce] [:] [@] [a]  [v] [ [y:] [i:] [e:]  [£] [v] [0 [m] [n]
[e] [e:] [e] [o:] [e] [0 [a] [2y] [oy] [zw]  [w] [o] [w] [e:] [e]  [n] [n] [n] [¥] [1]
[ee:] [e] [&] [v] [a:] [ai] [eei] [h] [c] [e] [o:] [ee] [2:]  [v:] [L] [w] [e]
[2y] [oy] [2] [ai] [&] [a] [0] [a] [o] [w] [e:] [¢:]
[eei] [h] [ui] [ui] [ov] [ov] [ceu] [ai]  [e] [o:] [e] [:]
[eei] [h] [&] [a] [p] [a]
[2v] [ei] [oy]
[eew] [ai] [N]
Norwegian Norwegian Norwegian Norwegian
Oslo Sandnessjgen Stavanger Tromsg
45 segments 52 segments 40 segments 49 segments
[o"] [b] [£] [d] [ [d]  [ot] [6] [ [d] (¢ [d] [ [e [6] (&1 [d]  [pt] [b] [£] [d]
(k] [s] OO [f] [al [e]  [c"] [ k"] [a] [T L0 [k"] [o] [sT[f] [s]  [°] [d] [<"] [4]
(] 07 [0 [o] 01 [m]  [f [¢] [c] [ 00 [0 [AT [0 [o] O] [m] [n]  [K"] [q] [s] [/] [f]
[o] [n] o] [v] [ [y:] el 01 [m] [o] [n] [o] [0l 0] O D] ] [e] [ [ [ [4]
[L] [w] [e] [0] [w] [0 [v] [ [y [i] [ee]  [e:] [e] [o] [w]le:] [v] 0] [m] [n] [n]
[e] [g:] [e] [o:] [ee]  [u] [o] [w][e] [e:] [e]  [e:] [e] [o:] [ee] []  [n] [n] [¥] [ [v:]
[] [@] [a] [o] [w] [0 [ee] [e] [wi] [2] [a:] [4] [0] [oY] [L] [e:] [e] [0]
[2y] [oy] [2] [ai] [a] [o] [a] [oy] [ei] ~ [ov] [ees] [ai] [n]  [w] [e:] [e:] [e]
[eei] [h] [oy] [cew] [ai] [h] [ui] [e] [ei] [o:] [ce] [2:] []
[a] [o] [a:] [2V]
[ei] [ov] [&i] [ceu]
[h]
Norwegian Norwegian Norwegian Norwegian
Trondheim CALST FINAL INITIAL
50 segments 56 segments 43 segments 40 segments
[p"] [b] [£1] [d] ["] [d]  [pt] [6] [ [d] [ [d]  [pf] [6] [ [d] (€] [pt] [b] [£] [d]
[ O]k [al [s100 [T BT KT [al [s100 [d [kt [a] [s100 [k [a] [s] L] [f]
[ [c] [c] [c] 00 [0 [£] [ [e] [cl [ 07 (0 [4]  [F] [e] [0 [0 [el 01 [e] [e] [ [v] [
[o] [ [m] [o] [n] []  [o] 0 [m] [o] [n] (0] [m] [o] [o] [o] [x]  [m] [0] [v] [ [y:]
[o] [v] [ [y:] [l fe:] [l Iv] [ fed [e] [o] [ Dyd L] fed fo] [ [e:] [e] [o]
[e] [o] [w][e][g]  [w]le][e] [yl lee]l  [of [w]le]le:]le]l  [uw][e] [e:] [¢]
[e] [o:] [ee] [:] [&]  [ze] [wi] [e] [L] [a] [&]  [o:] [ce] [=:] [@]  [o] [ce] [2:] [e]
[a] [o] [w][oV] [ei]  [oy] [ei] [oy] [cew] [ai]  [4] [o] [a] [oy]  [&] [o] [@] [2Y]
[oy] [cer] [ai] [h] [@i] [h] [ul] [¥] [zza]  [oy] [eu] [ai] [@]] [oy] [2u] [ai] [ei]
[0] [o:] [¢] [a] [h]
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http://calst.hf.ntnu.no/l1-l2map/sounds/24/
http://calst.hf.ntnu.no/l1-l2map/sounds/33/
http://calst.hf.ntnu.no/l1-l2map/sounds/43/
http://calst.hf.ntnu.no/l1-l2map/sounds/49/
http://calst.hf.ntnu.no/l1-l2map/sounds/96/
http://calst.hf.ntnu.no/l1-l2map/sounds/101/
http://calst.hf.ntnu.no/l1-l2map/sounds/128/
http://calst.hf.ntnu.no/l1-l2map/sounds/266/
http://calst.hf.ntnu.no/l1-l2map/sounds/278/
http://calst.hf.ntnu.no/l1-l2map/sounds/298/
http://calst.hf.ntnu.no/l1-l2map/sounds/135/
http://calst.hf.ntnu.no/l1-l2map/sounds/311/
http://calst.hf.ntnu.no/l1-l2map/sounds/528/
http://calst.hf.ntnu.no/l1-l2map/sounds/568/
http://calst.hf.ntnu.no/l1-l2map/sounds/572/
http://calst.hf.ntnu.no/l1-l2map/sounds/585/
http://calst.hf.ntnu.no/l1-l2map/sounds/594/
http://calst.hf.ntnu.no/l1-l2map/sounds/609/
http://calst.hf.ntnu.no/l1-l2map/sounds/615/
http://calst.hf.ntnu.no/l1-l2map/sounds/635/
http://calst.hf.ntnu.no/l1-l2map/sounds/649/
http://calst.hf.ntnu.no/l1-l2map/sounds/713/
http://calst.hf.ntnu.no/l1-l2map/sounds/715/
http://calst.hf.ntnu.no/l1-l2map/sounds/716/
http://calst.hf.ntnu.no/l1-l2map/sounds/720/
http://calst.hf.ntnu.no/l1-l2map/sounds/726/
http://calst.hf.ntnu.no/l1-l2map/sounds/728/
http://calst.hf.ntnu.no/l1-l2map/sounds/735/
http://calst.hf.ntnu.no/l1-l2map/sounds/740/
http://calst.hf.ntnu.no/l1-l2map/sounds/753/
http://calst.hf.ntnu.no/l1-l2map/sounds/769/
http://calst.hf.ntnu.no/l1-l2map/sounds/775/
http://calst.hf.ntnu.no/l1-l2map/sounds/785/
http://calst.hf.ntnu.no/l1-l2map/sounds/790/
http://calst.hf.ntnu.no/l1-l2map/sounds/806/
http://calst.hf.ntnu.no/l1-l2map/sounds/807/
http://calst.hf.ntnu.no/l1-l2map/sounds/819/
http://calst.hf.ntnu.no/l1-l2map/sounds/820/
http://calst.hf.ntnu.no/l1-l2map/sounds/826/
http://calst.hf.ntnu.no/l1-l2map/sounds/852/
http://calst.hf.ntnu.no/l1-l2map/sounds/875/
http://calst.hf.ntnu.no/l1-l2map/sounds/883/
http://calst.hf.ntnu.no/l1-l2map/sounds/887/
http://calst.hf.ntnu.no/l1-l2map/sounds/888/
http://calst.hf.ntnu.no/l1-l2map/sounds/920/
http://calst.hf.ntnu.no/l1-l2map/sounds/998/
http://calst.hf.ntnu.no/l1-l2map/sounds/905/
http://calst.hf.ntnu.no/l1-l2map/sounds/24/
http://calst.hf.ntnu.no/l1-l2map/sounds/33/
http://calst.hf.ntnu.no/l1-l2map/sounds/43/
http://calst.hf.ntnu.no/l1-l2map/sounds/49/
http://calst.hf.ntnu.no/l1-l2map/sounds/128/
http://calst.hf.ntnu.no/l1-l2map/sounds/135/
http://calst.hf.ntnu.no/l1-l2map/sounds/266/
http://calst.hf.ntnu.no/l1-l2map/sounds/298/
http://calst.hf.ntnu.no/l1-l2map/sounds/333/
http://calst.hf.ntnu.no/l1-l2map/sounds/568/
http://calst.hf.ntnu.no/l1-l2map/sounds/585/
http://calst.hf.ntnu.no/l1-l2map/sounds/594/
http://calst.hf.ntnu.no/l1-l2map/sounds/609/
http://calst.hf.ntnu.no/l1-l2map/sounds/615/
http://calst.hf.ntnu.no/l1-l2map/sounds/649/
http://calst.hf.ntnu.no/l1-l2map/sounds/713/
http://calst.hf.ntnu.no/l1-l2map/sounds/715/
http://calst.hf.ntnu.no/l1-l2map/sounds/716/
http://calst.hf.ntnu.no/l1-l2map/sounds/720/
http://calst.hf.ntnu.no/l1-l2map/sounds/726/
http://calst.hf.ntnu.no/l1-l2map/sounds/728/
http://calst.hf.ntnu.no/l1-l2map/sounds/735/
http://calst.hf.ntnu.no/l1-l2map/sounds/740/
http://calst.hf.ntnu.no/l1-l2map/sounds/753/
http://calst.hf.ntnu.no/l1-l2map/sounds/769/
http://calst.hf.ntnu.no/l1-l2map/sounds/775/
http://calst.hf.ntnu.no/l1-l2map/sounds/785/
http://calst.hf.ntnu.no/l1-l2map/sounds/790/
http://calst.hf.ntnu.no/l1-l2map/sounds/806/
http://calst.hf.ntnu.no/l1-l2map/sounds/807/
http://calst.hf.ntnu.no/l1-l2map/sounds/827/
http://calst.hf.ntnu.no/l1-l2map/sounds/820/
http://calst.hf.ntnu.no/l1-l2map/sounds/826/
http://calst.hf.ntnu.no/l1-l2map/sounds/852/
http://calst.hf.ntnu.no/l1-l2map/sounds/875/
http://calst.hf.ntnu.no/l1-l2map/sounds/883/
http://calst.hf.ntnu.no/l1-l2map/sounds/887/
http://calst.hf.ntnu.no/l1-l2map/sounds/888/
http://calst.hf.ntnu.no/l1-l2map/sounds/920/
http://calst.hf.ntnu.no/l1-l2map/sounds/311/
http://calst.hf.ntnu.no/l1-l2map/sounds/24/
http://calst.hf.ntnu.no/l1-l2map/sounds/33/
http://calst.hf.ntnu.no/l1-l2map/sounds/43/
http://calst.hf.ntnu.no/l1-l2map/sounds/49/
http://calst.hf.ntnu.no/l1-l2map/sounds/96/
http://calst.hf.ntnu.no/l1-l2map/sounds/101/
http://calst.hf.ntnu.no/l1-l2map/sounds/128/
http://calst.hf.ntnu.no/l1-l2map/sounds/266/
http://calst.hf.ntnu.no/l1-l2map/sounds/278/
http://calst.hf.ntnu.no/l1-l2map/sounds/298/
http://calst.hf.ntnu.no/l1-l2map/sounds/135/
http://calst.hf.ntnu.no/l1-l2map/sounds/311/
http://calst.hf.ntnu.no/l1-l2map/sounds/528/
http://calst.hf.ntnu.no/l1-l2map/sounds/568/
http://calst.hf.ntnu.no/l1-l2map/sounds/572/
http://calst.hf.ntnu.no/l1-l2map/sounds/585/
http://calst.hf.ntnu.no/l1-l2map/sounds/594/
http://calst.hf.ntnu.no/l1-l2map/sounds/609/
http://calst.hf.ntnu.no/l1-l2map/sounds/615/
http://calst.hf.ntnu.no/l1-l2map/sounds/635/
http://calst.hf.ntnu.no/l1-l2map/sounds/649/
http://calst.hf.ntnu.no/l1-l2map/sounds/713/
http://calst.hf.ntnu.no/l1-l2map/sounds/715/
http://calst.hf.ntnu.no/l1-l2map/sounds/716/
http://calst.hf.ntnu.no/l1-l2map/sounds/720/
http://calst.hf.ntnu.no/l1-l2map/sounds/726/
http://calst.hf.ntnu.no/l1-l2map/sounds/728/
http://calst.hf.ntnu.no/l1-l2map/sounds/735/
http://calst.hf.ntnu.no/l1-l2map/sounds/740/
http://calst.hf.ntnu.no/l1-l2map/sounds/753/
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http://calst.hf.ntnu.no/l1-l2map/sounds/531/
http://calst.hf.ntnu.no/l1-l2map/sounds/568/
http://calst.hf.ntnu.no/l1-l2map/sounds/572/
http://calst.hf.ntnu.no/l1-l2map/sounds/573/
http://calst.hf.ntnu.no/l1-l2map/sounds/585/
http://calst.hf.ntnu.no/l1-l2map/sounds/594/
http://calst.hf.ntnu.no/l1-l2map/sounds/609/
http://calst.hf.ntnu.no/l1-l2map/sounds/615/
http://calst.hf.ntnu.no/l1-l2map/sounds/635/
http://calst.hf.ntnu.no/l1-l2map/sounds/640/
http://calst.hf.ntnu.no/l1-l2map/sounds/649/
http://calst.hf.ntnu.no/l1-l2map/sounds/713/
http://calst.hf.ntnu.no/l1-l2map/sounds/715/
http://calst.hf.ntnu.no/l1-l2map/sounds/726/
http://calst.hf.ntnu.no/l1-l2map/sounds/728/
http://calst.hf.ntnu.no/l1-l2map/sounds/735/
http://calst.hf.ntnu.no/l1-l2map/sounds/740/
http://calst.hf.ntnu.no/l1-l2map/sounds/753/
http://calst.hf.ntnu.no/l1-l2map/sounds/769/
http://calst.hf.ntnu.no/l1-l2map/sounds/716/
http://calst.hf.ntnu.no/l1-l2map/sounds/790/
http://calst.hf.ntnu.no/l1-l2map/sounds/806/
http://calst.hf.ntnu.no/l1-l2map/sounds/998/
http://calst.hf.ntnu.no/l1-l2map/sounds/807/
http://calst.hf.ntnu.no/l1-l2map/sounds/720/
http://calst.hf.ntnu.no/l1-l2map/sounds/826/
http://calst.hf.ntnu.no/l1-l2map/sounds/819/
http://calst.hf.ntnu.no/l1-l2map/sounds/852/
http://calst.hf.ntnu.no/l1-l2map/sounds/862/
http://calst.hf.ntnu.no/l1-l2map/sounds/875/
http://calst.hf.ntnu.no/l1-l2map/sounds/999/
http://calst.hf.ntnu.no/l1-l2map/sounds/887/
http://calst.hf.ntnu.no/l1-l2map/sounds/888/
http://calst.hf.ntnu.no/l1-l2map/sounds/920/
http://calst.hf.ntnu.no/l1-l2map/sounds/905/
http://calst.hf.ntnu.no/l1-l2map/sounds/333/
http://calst.hf.ntnu.no/l1-l2map/sounds/883/
http://calst.hf.ntnu.no/l1-l2map/sounds/820/
http://calst.hf.ntnu.no/l1-l2map/sounds/762/
http://calst.hf.ntnu.no/l1-l2map/sounds/775/
http://calst.hf.ntnu.no/l1-l2map/sounds/827/
http://calst.hf.ntnu.no/l1-l2map/sounds/24/
http://calst.hf.ntnu.no/l1-l2map/sounds/33/
http://calst.hf.ntnu.no/l1-l2map/sounds/43/
http://calst.hf.ntnu.no/l1-l2map/sounds/49/
http://calst.hf.ntnu.no/l1-l2map/sounds/96/
http://calst.hf.ntnu.no/l1-l2map/sounds/101/
http://calst.hf.ntnu.no/l1-l2map/sounds/128/
http://calst.hf.ntnu.no/l1-l2map/sounds/135/
http://calst.hf.ntnu.no/l1-l2map/sounds/266/
http://calst.hf.ntnu.no/l1-l2map/sounds/278/
http://calst.hf.ntnu.no/l1-l2map/sounds/298/
http://calst.hf.ntnu.no/l1-l2map/sounds/528/
http://calst.hf.ntnu.no/l1-l2map/sounds/568/
http://calst.hf.ntnu.no/l1-l2map/sounds/572/
http://calst.hf.ntnu.no/l1-l2map/sounds/585/
http://calst.hf.ntnu.no/l1-l2map/sounds/594/
http://calst.hf.ntnu.no/l1-l2map/sounds/609/
http://calst.hf.ntnu.no/l1-l2map/sounds/615/
http://calst.hf.ntnu.no/l1-l2map/sounds/635/
http://calst.hf.ntnu.no/l1-l2map/sounds/649/
http://calst.hf.ntnu.no/l1-l2map/sounds/713/
http://calst.hf.ntnu.no/l1-l2map/sounds/715/
http://calst.hf.ntnu.no/l1-l2map/sounds/716/
http://calst.hf.ntnu.no/l1-l2map/sounds/720/
http://calst.hf.ntnu.no/l1-l2map/sounds/726/
http://calst.hf.ntnu.no/l1-l2map/sounds/728/
http://calst.hf.ntnu.no/l1-l2map/sounds/735/
http://calst.hf.ntnu.no/l1-l2map/sounds/740/
http://calst.hf.ntnu.no/l1-l2map/sounds/753/
http://calst.hf.ntnu.no/l1-l2map/sounds/769/
http://calst.hf.ntnu.no/l1-l2map/sounds/775/
http://calst.hf.ntnu.no/l1-l2map/sounds/785/
http://calst.hf.ntnu.no/l1-l2map/sounds/790/
http://calst.hf.ntnu.no/l1-l2map/sounds/806/
http://calst.hf.ntnu.no/l1-l2map/sounds/807/
http://calst.hf.ntnu.no/l1-l2map/sounds/819/
http://calst.hf.ntnu.no/l1-l2map/sounds/820/
http://calst.hf.ntnu.no/l1-l2map/sounds/826/
http://calst.hf.ntnu.no/l1-l2map/sounds/852/
http://calst.hf.ntnu.no/l1-l2map/sounds/875/
http://calst.hf.ntnu.no/l1-l2map/sounds/883/
http://calst.hf.ntnu.no/l1-l2map/sounds/887/
http://calst.hf.ntnu.no/l1-l2map/sounds/888/
http://calst.hf.ntnu.no/l1-l2map/sounds/24/
http://calst.hf.ntnu.no/l1-l2map/sounds/33/
http://calst.hf.ntnu.no/l1-l2map/sounds/43/
http://calst.hf.ntnu.no/l1-l2map/sounds/49/
http://calst.hf.ntnu.no/l1-l2map/sounds/128/
http://calst.hf.ntnu.no/l1-l2map/sounds/135/
http://calst.hf.ntnu.no/l1-l2map/sounds/266/
http://calst.hf.ntnu.no/l1-l2map/sounds/278/
http://calst.hf.ntnu.no/l1-l2map/sounds/298/
http://calst.hf.ntnu.no/l1-l2map/sounds/311/
http://calst.hf.ntnu.no/l1-l2map/sounds/528/
http://calst.hf.ntnu.no/l1-l2map/sounds/568/
http://calst.hf.ntnu.no/l1-l2map/sounds/585/
http://calst.hf.ntnu.no/l1-l2map/sounds/594/
http://calst.hf.ntnu.no/l1-l2map/sounds/609/
http://calst.hf.ntnu.no/l1-l2map/sounds/615/
http://calst.hf.ntnu.no/l1-l2map/sounds/713/
http://calst.hf.ntnu.no/l1-l2map/sounds/715/
http://calst.hf.ntnu.no/l1-l2map/sounds/716/
http://calst.hf.ntnu.no/l1-l2map/sounds/720/
http://calst.hf.ntnu.no/l1-l2map/sounds/726/
http://calst.hf.ntnu.no/l1-l2map/sounds/728/
http://calst.hf.ntnu.no/l1-l2map/sounds/735/
http://calst.hf.ntnu.no/l1-l2map/sounds/740/
http://calst.hf.ntnu.no/l1-l2map/sounds/753/
http://calst.hf.ntnu.no/l1-l2map/sounds/769/
http://calst.hf.ntnu.no/l1-l2map/sounds/775/
http://calst.hf.ntnu.no/l1-l2map/sounds/785/
http://calst.hf.ntnu.no/l1-l2map/sounds/790/
http://calst.hf.ntnu.no/l1-l2map/sounds/806/
http://calst.hf.ntnu.no/l1-l2map/sounds/807/
http://calst.hf.ntnu.no/l1-l2map/sounds/819/
http://calst.hf.ntnu.no/l1-l2map/sounds/820/
http://calst.hf.ntnu.no/l1-l2map/sounds/826/
http://calst.hf.ntnu.no/l1-l2map/sounds/852/
http://calst.hf.ntnu.no/l1-l2map/sounds/875/
http://calst.hf.ntnu.no/l1-l2map/sounds/883/
http://calst.hf.ntnu.no/l1-l2map/sounds/887/
http://calst.hf.ntnu.no/l1-l2map/sounds/888/
http://calst.hf.ntnu.no/l1-l2map/sounds/920/

In the example, we compare two entries: Norwegian in blue and Norwegian Bergen in
red. Shared phonemes are displayed in green.

O View pesitions

Labial

Coronal

Dorsal

Radical

Laryngeal

Bilabial

Labio-

dental Dental

Plosive

Palato-

Alveolar alveolar

Nasal

Retroflex Palatal Velar

Trill

Tap, Flap

Fricative

Lateral
fricative

Approximant

Lateral
approximant

Lateral flap

Analysis

Uvular

Pharyngeal| Epi-glottal

Glottal

Sample SignPuddle signs to identify if some mouth symbols are already used informally
for speech writing. People, institutions and geographic names may have some informal

speech writing. Use the search feature with obvious mouth shapes to find other
associated mouth symbols.

D ™ iy W — [ =

Perform a search by groups for the cheeks, mouth and tongue symbols.

http://www.signbank.org/signpuddle/

Eb ¢
cI)—>

Search
by Groups

SignPuddle Online .

Search by Groups
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http://www.signbank.org/signpuddle/

Sign counts for SymbolGroups Sign counts for BaseSymbols

X (5'3‘6 @ @
L (2276) )
(739) (164) (10} (6)
Al Ol 20 ®]0Q
(493) (1052) @) (12) (13)

t O ®
(EJ: (1141 —
233) (361) (3 (37) (3)
- RS N ()
(276) (111) (172) (28) (11} (1)
¥ 10| O1<3 W @]
(2113) (370) (1) (16} (5)
253) (309) (196) $ :B:, o

Compare the International Phonetic Alphabet chart for the target language and the
language having a symbol set. In the example, we compare German with the target
Norwegian language.

German Norwegian

44 segments 47 segments

[p"] [b] [t"] [d] [k*] [a] [s] [2] [ [3] [f] [v]
[x] [ts] [pf] [¥] [1] (] [m] [n] [n] [v] [1] [v]
[i:] [o] [w] [e:] [e:] [0:] [o] [ce] [e] [¢] [o]

[o"] [b] [¢] [d] [t"] [d] [k"] [s] [[] [f] [a] [c]
[c] [17 [ [v] [i [m] [n] [n] [o] [¥] [ [y:]
[i:] [e] [u] [o] [u:] [e:] [¢:] [e] [o:] [ce] [ee:]

[e] [4:] [i] [ai] [au] [h] [t/] [&] [c]

Moulton, W.G. 1962. The Sounds of
English and German. University of
Chicago Press, Chicago. Wangler, H.H.
1972. Physiologische Phonetik, eine
Einfuhrung. N.G. Elwert Verlag, Marburg.

(] [&] [o] [a:] [oy] [oy] [u] [&i] [i] [h]
[ai] [ui]

Vanvik, A. 1972. A phonetic-phonemic
analysis of Standard Eastern Norwegian.
Norwegian Journal of Linguistics 26: 119-
64.

In the example, we compare the consonants of German and the Norwegian target
language. We see several phonemes in German in blue displayed in blue. Their
SpeechWriting symbols are not used. Several phonemes in the target Norwegian
language are red. The will need SpeechWriting symbols, possibly by the re-assignation
of unused symbols. We see that there are few common phonemes in green; their
SpeechWriting symbols are already defined.
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http://calst.hf.ntnu.no/l1-l2map/sounds/24/
http://calst.hf.ntnu.no/l1-l2map/sounds/33/
http://calst.hf.ntnu.no/l1-l2map/sounds/79/
http://calst.hf.ntnu.no/l1-l2map/sounds/85/
http://calst.hf.ntnu.no/l1-l2map/sounds/128/
http://calst.hf.ntnu.no/l1-l2map/sounds/135/
http://calst.hf.ntnu.no/l1-l2map/sounds/266/
http://calst.hf.ntnu.no/l1-l2map/sounds/267/
http://calst.hf.ntnu.no/l1-l2map/sounds/278/
http://calst.hf.ntnu.no/l1-l2map/sounds/280/
http://calst.hf.ntnu.no/l1-l2map/sounds/298/
http://calst.hf.ntnu.no/l1-l2map/sounds/585/
http://calst.hf.ntnu.no/l1-l2map/sounds/319/
http://calst.hf.ntnu.no/l1-l2map/sounds/387/
http://calst.hf.ntnu.no/l1-l2map/sounds/421/
http://calst.hf.ntnu.no/l1-l2map/sounds/333/
http://calst.hf.ntnu.no/l1-l2map/sounds/568/
http://calst.hf.ntnu.no/l1-l2map/sounds/594/
http://calst.hf.ntnu.no/l1-l2map/sounds/609/
http://calst.hf.ntnu.no/l1-l2map/sounds/630/
http://calst.hf.ntnu.no/l1-l2map/sounds/649/
http://calst.hf.ntnu.no/l1-l2map/sounds/713/
http://calst.hf.ntnu.no/l1-l2map/sounds/715/
http://calst.hf.ntnu.no/l1-l2map/sounds/716/
http://calst.hf.ntnu.no/l1-l2map/sounds/720/
http://calst.hf.ntnu.no/l1-l2map/sounds/735/
http://calst.hf.ntnu.no/l1-l2map/sounds/740/
http://calst.hf.ntnu.no/l1-l2map/sounds/749/
http://calst.hf.ntnu.no/l1-l2map/sounds/753/
http://calst.hf.ntnu.no/l1-l2map/sounds/762/
http://calst.hf.ntnu.no/l1-l2map/sounds/781/
http://calst.hf.ntnu.no/l1-l2map/sounds/790/
http://calst.hf.ntnu.no/l1-l2map/sounds/792/
http://calst.hf.ntnu.no/l1-l2map/sounds/795/
http://calst.hf.ntnu.no/l1-l2map/sounds/803/
http://calst.hf.ntnu.no/l1-l2map/sounds/812/
http://calst.hf.ntnu.no/l1-l2map/sounds/816/
http://calst.hf.ntnu.no/l1-l2map/sounds/874/
http://calst.hf.ntnu.no/l1-l2map/sounds/887/
http://calst.hf.ntnu.no/l1-l2map/sounds/892/
http://calst.hf.ntnu.no/l1-l2map/sounds/920/
http://calst.hf.ntnu.no/l1-l2map/sounds/406/
http://calst.hf.ntnu.no/l1-l2map/sounds/819/
http://calst.hf.ntnu.no/l1-l2map/sounds/311/
http://calst.hf.ntnu.no/l1-l2map/sounds/24/
http://calst.hf.ntnu.no/l1-l2map/sounds/33/
http://calst.hf.ntnu.no/l1-l2map/sounds/43/
http://calst.hf.ntnu.no/l1-l2map/sounds/49/
http://calst.hf.ntnu.no/l1-l2map/sounds/96/
http://calst.hf.ntnu.no/l1-l2map/sounds/101/
http://calst.hf.ntnu.no/l1-l2map/sounds/128/
http://calst.hf.ntnu.no/l1-l2map/sounds/266/
http://calst.hf.ntnu.no/l1-l2map/sounds/278/
http://calst.hf.ntnu.no/l1-l2map/sounds/298/
http://calst.hf.ntnu.no/l1-l2map/sounds/135/
http://calst.hf.ntnu.no/l1-l2map/sounds/311/
http://calst.hf.ntnu.no/l1-l2map/sounds/528/
http://calst.hf.ntnu.no/l1-l2map/sounds/568/
http://calst.hf.ntnu.no/l1-l2map/sounds/572/
http://calst.hf.ntnu.no/l1-l2map/sounds/585/
http://calst.hf.ntnu.no/l1-l2map/sounds/594/
http://calst.hf.ntnu.no/l1-l2map/sounds/609/
http://calst.hf.ntnu.no/l1-l2map/sounds/615/
http://calst.hf.ntnu.no/l1-l2map/sounds/635/
http://calst.hf.ntnu.no/l1-l2map/sounds/649/
http://calst.hf.ntnu.no/l1-l2map/sounds/713/
http://calst.hf.ntnu.no/l1-l2map/sounds/715/
http://calst.hf.ntnu.no/l1-l2map/sounds/716/
http://calst.hf.ntnu.no/l1-l2map/sounds/720/
http://calst.hf.ntnu.no/l1-l2map/sounds/726/
http://calst.hf.ntnu.no/l1-l2map/sounds/728/
http://calst.hf.ntnu.no/l1-l2map/sounds/735/
http://calst.hf.ntnu.no/l1-l2map/sounds/740/
http://calst.hf.ntnu.no/l1-l2map/sounds/753/
http://calst.hf.ntnu.no/l1-l2map/sounds/769/
http://calst.hf.ntnu.no/l1-l2map/sounds/775/
http://calst.hf.ntnu.no/l1-l2map/sounds/785/
http://calst.hf.ntnu.no/l1-l2map/sounds/790/
http://calst.hf.ntnu.no/l1-l2map/sounds/806/
http://calst.hf.ntnu.no/l1-l2map/sounds/807/
http://calst.hf.ntnu.no/l1-l2map/sounds/819/
http://calst.hf.ntnu.no/l1-l2map/sounds/820/
http://calst.hf.ntnu.no/l1-l2map/sounds/826/
http://calst.hf.ntnu.no/l1-l2map/sounds/852/
http://calst.hf.ntnu.no/l1-l2map/sounds/875/
http://calst.hf.ntnu.no/l1-l2map/sounds/883/
http://calst.hf.ntnu.no/l1-l2map/sounds/887/
http://calst.hf.ntnu.no/l1-l2map/sounds/888/
http://calst.hf.ntnu.no/l1-l2map/sounds/920/
http://calst.hf.ntnu.no/l1-l2map/sounds/998/
http://calst.hf.ntnu.no/l1-l2map/sounds/905/

Depending on the chosen dialect, the comparison may differ. Given that the dialects co-
exist in the same country (and eventually in the same school); reusability of the symbol
set is important to teach a second language.

Labial Coronal Dorsal Radical Laryngeal

e Labio- Palato-
Bilabial dental alveolar Retroflex

O View positions

Alveolar Palatal Velar Uvular |Pharyngeal| Epi-glottal | Glottal

Nasal

Trill

Tap, Flap

Fricative

Approximant

Lateral
approximant

Use this comparison to create a table containing:

e Each MouthWriting symbols.

e Each phonetic symbol in the languages having MouthWriting symbols.
e Each additional phonetic symbol of the target language.

e Simple words using each phonetic symbol.

Identify the phonemes that have a defined MouthWriting symbol. Identify the
MouthWriting symbols that are not used in the target language. Identify the phonemes
that have no defined MouthWriting symbol. ldentify unused symbols. Identify unused
symbols that could be modified for a phoneme in the target language. List the phonemes
in the target language that need a new symbol.

Get complete descriptions of the phonemes needing a new symbol. A clear picture may
help to build the symbol. Compare the phonemes needing a new symbol with pictures on
the SpeechWriting web page. By clicking on the letters in the first column, more details
are displayed with a picture.

http://www.gebaerdenschrift.de/read/Mundbilder/uebersicht mundbilder.htm#Ubersicht
Mundbilder

Concert with a specialist before assuming that two phonemes are similar enough to share
a symbol.


http://www.gebaerdenschrift.de/read/Mundbilder/uebersicht_mundbilder.htm#Übersicht Mundbilder
http://www.gebaerdenschrift.de/read/Mundbilder/uebersicht_mundbilder.htm#Übersicht Mundbilder

In the following example, we have a preliminary list based on work by Ingvild Roald.
The first column distinguish the desired viseme categories based on Kristoffersen,
Kristian Emil; Simonsen, Hanne Gram & Sveen, Andreas (red): Sprak, En grunnbok.
The second column provides examples of graphemes. The third column contains the
phonemes.

The fourth and fifth column contains the symbols from W&6hrmann’s LipWriting and
MouthWriting strictly applied.

We observe that several Norwegian phonemes do not have a LipWriting symbol. They
need to be created. We also observe that in Norwegian, the visemes are grouped
differently than in German. A reviewed table and new symbols will be required.

Eastern Phonemes

Norwegian Syinlenl
Norwegian
(western

western Oslo
Oslo areas) (

Ingvild Roald

Wohrmann’s Wohrmann's
Suggested

LipWriting MouthWriting
Symbols Symbols

LipWriting
Categories

© - 0C
- @ O

& 53
o &= -~ @ ©
© ' S
OIS,

& ¢ 35
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Preliminary list based on work by Ingvild Roald, dr. philos, by Stephan Wo6hrmann (his
MundbildShrift as of 2012) and on the book

Kristoffersen, Kristian Emil; Simonsen, Hanne Gram & Sveen, Andreas (red):

Sprak, En grunnbok, Oslo 2005 (Universitetsforlaget), ISBN 82-15-00760-0
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MouthWriting and LipWriting Symbol Components
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LipWriting and MouthWriting symbols set are used to teach one or two languages to
Deaf children or adults. The expressiveness and the clarity of the symbols are important.
Similar phonemes must be written in a similar way; different phonemes must look
different. The Deaf student must write or read what is felt while speaking. If the symbol
set is obvious, the student will refer to it naturally to simplify the learning process.

MouthWriting and LipWriting symbol charts may be present in the class room while
speech or language is taught. If both charts are similar, it is easier to pass from one to the
other. When inventing new symbols, both charts must be considered.

We analyse now the structure of the exising symbol charts in order to see how they can
be used for new phonemes.

Stefan Wéhrmann and his LipWriting chart.

Concert with Stefan Woéhrmann to create new symbols in order to develop a
standard that will be reusable for other languages. Do not reassign existing
MouthWriting symbols to other phonemes.

81




The International Phonetic Alphabet contains 90 pulmonic consonants and vowels. It also
contains non-pulmonic consonants, diacritic, suprasegmentals and tones and other
symbols. Often, a symbol is also required for longer sounds.The intent of this guide is
not to create 90 symbols. A team of specialist may work on such project.

We present patterns on how the MouthWriting symbol set was developed to illustrate
how new symbols may be created.

Mouth Shapes

Several mouth shapes are available: circle, oval, rectangle, hexagonal, linear, tensed...
Mouth Shapes

[o]




Mouth shapes may be embedded in others.

Embedded Mouth Shapes

o
@: 1]

The lips may not be displayed.

No lips

—§2— [N] [1]

Tongue and Teeth

Several representations of the tongue are available, they are influenced by the mouth
shape and size.

Tongue and Mouth Shapes

@
Ok

[d]

@.

33



Teeth may be displayed

[0] [V] . [Z]
@

Movement, Contact and Nose SignWriting Symbols

MouthWriting symbols may contain SignWriting movement symbols, within or below
the face. They may represent the tremling of the tongue, the throat or protruded lips.

Movement Symbols

[R] [R] [X]
(&)

] .[3]

MouthWriting symbols may contain a SignWriting Nose symbol or a contact symbols to
represent nasal phonemes or an invisible mouth positioning.

Contact Symbols

. [n] . [0] _’_ [ts]
X %
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Short and Long Phonemes

There are several mechanisms to distinguish a phoneme from its elongated version. A
symbol may be split, stretched, or contain more symbols. A phoneme existing only in an
elongated version may not require a mechanism to distinguish it from a shorter version.

Long
Phonemes

Phonemes Symbols

Split symbols

€]

[o]

[A]

Stretched Symbols

2]

Simplification

DO OO

Disambiguation based on muscle action (wrinkles)

[o]




[1] [i2]

o] -

ol [v] [v:]

To create a new symbol set, several situations may arise.

a) German has a symbol for a long phoneme but the target language needs a short
and a long phoneme symbol.

Example:

1) We may consider that [e:] symbol is an elongated version of [e]. So the symbol in
the target language for [e] would be shorter. This is the preferred analysis.

2) We may consider that German does not use [e], only [e:]. So a target language
needing both lengths may consider that German is a simplification of the
following two symbols. Germans would not benefit of the complexity of splitting
the symbol. This analysis goes against the original symbol set in two languages
to add a single symbol. It is not suggested.

3) We may create a symbol for [a:] based on [A]. The shape is elongated, it is simple
to split it in half, so this is the suggested approach.

German Target Language

Symbol Symbol Specification

”@ [e:] @ le] @ le:]
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2 [e:] le] le:]

) [A] [A] [A7]

b) Similarly, when a phoneme has two symbols for German, the simplest symbol
may be used for a target language that needs only one. That is easy for children
but it goes against standardization. The opposite may be preferred; when a symbol
exists, it is used. This would lead to a bigger standardized symbol set; it may be
harder to make them all look different and simple.

Symbol Simplification Target Language Symbol

Simplification

[1] [i2] 1]

[v] [y:] [v]
O3

SpeechWriting Breathing Symbol

MouthWriting uses a symbol set that differs from SignWriting. The inhale SignWriting
symbol is used to represent exhaled phonemes. It is simpler to write for symbols that are
already complex. The Breathing symbol is used to distinguish phonemes that share the
same viseme. In the International Phonetic Alphabet consonant chart, they are often
associated in the same category. In all cases, SpeechWriting associated the Breathing
symbol to the phoneme that is most to the left in the chart. In the International Phonetic
Alphabet, when two sound share the same description, the sound to the right is a voiced
consonant.



MouthWriting

Breathing

Q ] il

_Q_ w (O w
A RAR
Q_ n (W) W
Q o

@_ kw (o)
Qv @
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[p] [b]

3]

[0] [0]

[t] d]

JOIOR0
OOOO

Nasal consonants (Pulmonic)

We observe that two nasal consonants have a nose symbol. The phoneme [m] is a nasal
consonant but it does not have a nose symbol.

Nasal Consonants (Pulmonic)

. [n] [1] [m]

Affrication

Some combined phonemes contain 2 mouth shapes symbols. They are so important to
the language that they are in the symbol list. We show some examples even if they no
longer are part of the official list.



Affrication

[ts] [au]
x* *

Non-SignWriting Symbols

Several symbols above are adaptations of SignWriting. They are not part of SignWriting symbol
set, they contain additional information. Some symbols as below are foreign to SignWriting and

were created to express non visible aspects of speech.

Symbols Creation

90



Hand Shapes

Until recently, Wéhrmann SpeechWriting System also used hand shapes to express German
phonemes. This approach may be used to develop an international MouthWriting system.

http://www.gebaerdenschrift.de/read/Mundbilder/uebersicht mundbilder.htm

Graphemes MouthWriting Words Graphemes MouthWriting Symbol Words
Symbol
C Cola T Telefon
=X )Ij'&
Ch Chris X Xylophon
tus ‘
D,
)E)Q ﬂ
D 9 Dach Y q Dynamo
G @ Geld 0O @ Ol

o1



http://www.gebaerdenschrift.de/read/Mundbilder/uebersicht_mundbilder.htm

K Kirch o) offnen
e
N Name V Q Ubung
Ng Wang Qu Quadrat
e '
U Miitz st Ast
e
St Stern
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Focus on Viseme Sets or on LipWriting Symbol Sets

There is an International Phonetic Alphabet, but there is no
International Visemes Alphabet. Therefore, researchers
associate phonemes with visemes with varying results. This
complicates the creation of LipWriting charts.

There are two possible approached when we want to define a
LipWriting conversion table for a new language.

A) We may want to preserve the set of phonemes associated
with each visemes from the research used to define the visemes for the target language.
The resulting LipWriting chart cannot be standardized with other languages.

B) We may want to stay as close as possible to the
LipWriting conversion tables already existing; even if they
group phonemes differently. The resulting LipWriting chart
will not match with some researches on the target language.

When this choice is made, the remaining unsupported new
phonemes will follow the set to which they are the closest
(example a goes with a: ).

Still, if the resulting system is clear and well defined, it can be used for a given language.
The main constraint is to not change the set when it becomes a widely used standard.
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Example of French Symbol Set Creation

In the following example of French MouthWriting, we observe the following:

a) Some French phonetic symbols do not have an equivalent MouthWriting symbol
because the sound is not present in German or English. They may already be
defined for a longer or shorter pronunciation. See [a:].

b) Some MouthWriting symbols are not used in French because the phonemes are
not part of the language. The symbols could be used for other phonemes. See
[A].

c) Some MouthWriting symbols are already defined and can be used for French.
See [b].

. Needs a symbol for
[a.] [a]
Papa

[8] Féte
[ b] Bateau
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Unused phoneme
and symbol

Unused phoneme

[X] and symbol
A
Ronde,
[a]
Badge,
. Needs a symbol for
[e:] g
Bébé
Le, Je
[2]
Fort,
[f] Physique,
Fenétre
Garder,
[g ] Digue
Je, Jouer
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[N]

Unused phoneme
and symbol

[1]

Unused phoneme
and symbol.
Needs a symbol for

[1]

Bille, cirque, ville

[ -

- Fille, Pied,
[J ] Merveilleux,

Yoga, Ail
Quatre,
[K]
Coucou
[ I ] Large
[ m ] Maman
Nom,
[ n ] Numéro

EEOONOO OX

[n]

Unused phoneme
and symbol.
Needs a symbol for

(n]

Campagne, gagner,
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agneau

. Unused phoneme
[O _] and symbol.
Needs a symbol for

[o]

Auto, bientot, veau

Mode, Poste
[o]

“‘eu” in and symbol
French

“Deu’”

say a long

e

and purse

your lips

[ﬂ . ] similar to Unused phoneme

Aveu, Jeu,
[ﬂ] Bleu, Feu,

Joyeux

] Unused phoneme
[O _] and symbol

[Pl

Boee 0o e

Unused phoneme
[ p f] and symbol

97




[R]

JOXOXIOOO

Ronde
Terre
Zebre,
Chaise,
Loisir
Assez, Sac
Chat
Unused phoneme
and symbol
Unused phoneme
and symbol
Tourner
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Chips,

. [tﬂ Atchoum,
Chum
. Unused phoneme
[u . ] and symbol.
Needs a symbol for
[u]
Hibou, loup, vous
Unused phoneme
[0] and symbol
i Muse Unused phoneme
[y . ] and symbol
Musique,
[y] Musée,
-@- Flate, Du
Vase, Voir,
[V] Laver
Xylophone

* K

Unused phoneme
and symbol
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Ame, Passe Soupe ~ Pain,
[a] [U] [E] ram
Je, Le Sur, Tuque Ferme

El [Y] [¥]

Oui,

Bébé ~ Ambulance,
[e] [a] Dent [W] Toi
Beurre, ~ Nombre, Lui,
[m] Coeur, Seul [O] Son [q] Muet,
Nuage
Auto ~ Un, Brun
O] [ce]

Equivalency table developed from German symbol set with the help of Héléne Lienard
and additional French phonetic symbol list of Bull, Kathleen; Gauthier, Mélanie and St-
Jacques, Sophie (2012) Le langage parlé complété. Cahier de formation de base. Ecole

St-Jude, Montréal, Canada. Page 14.
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LipWriting in Several Languages

)
ol
o’
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Developing a Visemes List

The first step toward the elaboration of a LipWriting chart is to obtain a list of visemes
for the target language. Depending on the researchers, a given language may have more
or less visemes. Some visemes are harder to distinguish. They may be considered as
equivalent or as different. Visemes readability may be affected by surrounding syllables.

For the Algerian Arabic visemes equivalencies, we used:

Special Issue of International Journal of Computer Applications (0975 — 8887)
on Software Engineering, Databases and Expert Systems — SEDEXS, September 2012

Visual Speech Analysis,Application to Arabic Phonemes

Fatma Zohra Chelali, Khadidja Sadeddine, Amar Djeradi. Speech communication and
signal processing laboratory. Electronics and computer Science Faculty. Houari
Boumedienne University of sciences and Technologies, Algiers, Algeria

http://research.ijcaonline.org/sedex/number2/sedex1015.pdf

According to this study, there are 11 visemes. The associated phonemes are grouped by
visemes.

Chla_f;::?ers Arabic Letters Phonemes

1. Ba {0} /b, m/

2.Cha |[{z,h} /8,2l

3.dha | {&,5,&) /0,9, 0

4. Ha {D,C,.&,t,i,é,t,‘ﬂ} /?,g,y,h,h,k,x,q/

5. Ta {u»,k"—’,o,ﬁ,ag,ua,c, /d,n, t,s,7,t,73,8,
L, 5, 0=} 1, d/

6.Fa |{<} Il

7.La  |{J} N

8. Ra { .} Ir/

9. wa { s} fwi/

10. 4 Jloa 4el5 Jul

11. A1l 3y S lil
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http://research.ijcaonline.org/sedex/number2/sedex1015.pdf

The source language is the combined chart for English and German MouthWriting and
Lipwriting. The target language is Algerian Arabic in the following example.

We observe that:

e several phonemes exist in Algerian but do not exist in German or
e several phonemes exist in German but do not exist in Algerian,
e some phonemes are grouped differently.

In the following table, the first column represents the source languages (German and
English LipWriting chart). The second column represents the target language (Algerian
Arabic). Points represent phonemes elements. A circle represents a set, a viseme or
LipWriting symbol. Several elements in a set represent phonemes sharing the same
viseme.

Conversion Options And Examples

Source and Target Language Viseme Equivalencies

O—O

Same phonemes and same visemes.
e We observe that several Algerian phonemes can be associated to German
phonemes; therefore, the corresponding LipWriting visemes symbols are simple.
It is the case of: /i, |, u, f/.
Split Symbols in Target language

Split target language phoneme equivalency in two visemes.
Phonemes sharing the same viseme may keep different LipWriting symbols.

e In Algerian, /b, m/ are considered as the same viseme. In German, they are
considered as distinct. We may choose to keep the distinction and we use two
LipWriting symbols.

e The visemes for/d, n, t, s, Z, t, §, j, &’/ are split in four German visemes /j/, I3, [/,
/d, n,n, t/ and /z, s, ks, ts/. We keep the four visemes, we do not merge them.

Target Language Viseme Generalisation
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G);OD

Phonemes sharing the same viseme also share the same LipWTriting symbol.

e In Algerian, /6, &/ are considered as the same viseme. In German, only /6/ is
defined, so they share the same LipWriting symbol.

e Phonemes /8, z/ are grouped in Algerian. In German, /§/ does not exist. Both /s,
z/ share the symbol for /z/.

Promotion of a MouthWriting Symbol to a LipWriting Symbol (see below)
O— -

O

Exclusion of a Source Language Symbol

Source language phoneme equivalency split in two visemes.
Phonemes not sharing the same viseme may use different LipWriting symbols.

e In Algerian, /r/ must be a distinct phoneme. In German it is associated with /k, r,
g/. We could use the Mouthwriting symbol for /r/ as a LipWriting symbol.

Transfer of Set _
_')G)
_=,
O—

A phoneme may change of viseme and of LipWriting symbols.

e (German /s, z/ are associated, but in Algerian, the /s/ is associated with /d, n, t, s,
Z,t,8,],d/. We keep this association in Algerian.

e The Algerian viseme for / ¢, v, h, h, k, X, q/ does not exist in German, it is
grouped differently: /k, r, g/ and/ x, ¢ /. We keep the viseme for / x/.

New Symbol or New Assignation Needed

O—7
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e In Algerian, /w/ is distinct phoneme. In German it is not defined. We could use
the Mouthwriting symbol for /u:/ which is close phonetically as a LipWriting
symbol.

SignWriting SignWriting Phonemes Algerian Algerian
Symbols Symbol Names  Equivalencies Phonemes Symbol
Equivalencies Names
Mouth Open A
@ Rectangle Yawn - -—
a.
Mouth Open
Rectangle €: - —
Mouth Open 5
Oval — —
e:
Mouth Open i i 4 e
e Oval Wrinkled )
Mouth Open %)
@ Circle — —
O:
Mouth Open u: u 4 5 A0
Al 4als
@ Wrinkled 0 (‘35
y
y:
Mouth Closed m m 3
@ Neutral ¢ (‘aﬂ
@ Mouth Tense b b - 65
p
Teeth on Lips f f 3 A
9
o v 5
Tongue Tip 1 | 3
Touches Inside d eﬁ
Mouth
Tongue Inside d d SO, L
Mouth Relaxed n n L
(up) . t o= 2
t added:
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Mouth Open 3 3 .
@ Forward I d (‘5
Teeth
§ : AT
ks $(added) | @2
ts
Mouth j . i
Wrinkles Single J & eﬁ
Tongue Inside k o) . .
@ Mouth Relaxed r SRR h? { 1;C ;“& y
(down) g h, k,q t’\,d,
3}
r Ir/ is a distinct
viseme from
/k,g/ in
Algerian, this
symbol cannot
be used for /r/.
Mouth X X .
@ Wrinkles c c ﬁa
Double
Teeth on e 8 6 108 &y oAl
Tongue tho® 1 15 6‘3
Exception
MouthWriting "
symbol used as r r J ?3
LipWriting
MouthWriting . N
Q symbol used as u. W S ?3
LipWriting
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Deciding the Layout of the Animation
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Several layouts of animation are possible. They may focus on either:

e LipWriting,

e MouthWriting,

e SignWriting with LipWriting,

e SignAnimating with LipAnimating,

e SignAnimating with MouthAnimating,
e Cued speech animating...

They may contain written subtitles for earing people
or for educational purposes.

The message may be carried with animated gif image or in a video.

Animated Gif Constraint and Advantages

Animated gif does not allow the reader to watch the message
at her/his own pace without missing a part of the message.
The animated gif loop is acceptable only for short messages.
Because the animated image loops, the reader must wait for
the next iteration to read missed symbols. There must be a
frame separating the end of the animation from the next
iteration.

It is sufficient for short messages. It is portable on all
computers. The files are small. The files can be inserted in
e-mails, PowerPoint presentations, web pages... The animation background may be
transparent; they can be displayed in front of any background or illustration.

Videos Constraints and Advantages

The files are bigger and may not be readable on computers which do not have the
corresponding video viewer. To be shared, they must be accessed through internet with
you tube or equivalent social media.

In a video, the reader can rewind the message, but it restarts at an arbitrary location and
several symbols must be read before the missed sign is displayed.
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Dictionary Mode

A dictionary with animations may be easier to read for less experiences sign writers. It
can be a simple alternative to existing dictionaries using videos.

Dictionary Mode (gif)

Unit size Context Frame speed Reader’s Search
attention

Sign in Image. Very fast. When needed. | Cannot search.

SignWriting

with Individual signs Wait next loop.

SpeechWriting.

SignAnimating
sequence of
symbols.

The message structure is obvious for teaching material.
Animations are embedded in a PowerPoint presentation or an html page on an intranet,

on internet and even on a CD-ROM.

Lexfex( S dex
(Sl %
—u

Ostrich (German prononciation, DGS SignWriting with SpeechWriting and
SignAnimating first frames)
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Anki Electronic Flashcards Mode

In the example, we see a free SignWriting flashcard
application developed with SignWriter Studio™ and Anki.
With SignWriter Studio™ dictionary, everybody can export
easily a selected subset of any SignWriting dictionary. Anki
and Ankidroid display the words on a frequency based on
the errors of the user. Anki and Ankidroid can display text
and small MP4 videos. Anki can be used online, offline and
even on Android cell phones. Anki interface is multi-
lingual and it is often used to learn languages (for example
Chinese).

http://signwriterstudio.com/

http://ankisrs.net/

https://ankiweb.net/

5 Anki - Utilisateur 1
Fichier Editer Outils Aide

[E=8 N

Paquets Ajouter Parcourir Wl @

Q

honduras

5 Anki - Utilisateur 1
Fichier Editer Outils  Aide

Paquets Ajouter Parcourir (M'I5]

honduras

<im ud
[ modifier | [ Arevor | { Correct | [ Facle |

‘ Autres choix *

https://play.qoogle.com/store/apps/details?id=com.ichi2.anki&hl=fr

Flashcards Mode (gif)

Unit size Context Frame speed Reader’s Search
attention

Sign in Individual signs | Static. When needed. | Cannot search.
SignWriting.

Wait next loop.
SignAnimating Very fast.
sequence of
symbols.

The message structure is obvious for teaching material.

Anki can be used online, offline and even on Android cell phones.
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http://ankisrs.net/
https://ankiweb.net/
https://play.google.com/store/apps/details?id=com.ichi2.anki&hl=fr

Overview of SignAnimating and SpeechAnimating Modes

=)
Lel
4

%{

£ \
/ ETER\

Willkommen (Welcome in DGS)
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SpeechWriting - Mundbilder in GebardenSchrift

The SpeechWriting system was integrated it in animations by Stefan Wohrmann. Several
base frames are required for mouth configuration. A frame with a neutral mouth is
required. The amount of visible syllables combined with the amount of hand
configuration or displacement determines the minimal number of frames required. We
assume that 4 syllables are pronounced per second and that some may not be readable on
lips.

Articulation is superposed with SignWriting. Care must be taken to not overlap
articulation with a neutral mouth, the eyes or the nose. Hand shapes close to the head
should remain clearly displayed, if not in all frames, at least in some frame to be read.

For static SignWriting with articulation, the size of the frames will contain the largest
amount of faces with mouth to carry the intended message.

We will use the German word and sign for Strau3 (Ostrich in German) to compare the
SpeechAnimating modes.

Officially, the sign is written as follow in Jacobsen, Birgit (2007) Das Gebardenbuch Das
kleine 1x1 der Gebardensprache. Band 2. Hamburg, Germany. The SignWriting uses
Stefan Wohrmann’s SpeechWriting system representing the visemes (Mundbild) that can

be read on lips.
88888 . “h
it

The SignWriting is completed with a sequence of phoneme symbols (Mundbildschrift)
matching a phonetic character.

(el o Hof M

1) t r a 0 S

Depending on the purpose of the animation, several sub-sets of those symbols may be
animated.
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SignWriting Mode

SignWriting Mode represents the sign in one frame. Several signs may be displayed one
after the other, each in a single frame.

SignWriting Mode (gif or video)

Unit size Context Frame speed Reader’s Search
attention
Sign. Sign. Fast. Constant. Wait next loop.
Sentence. Can pause a Hard to find
video. beginning of a
sign within a
Cannot read sentence.

forward and
backward.

Allows displaying a long text within a small surface.

SignAnimating Mode

SignAnimating Mode represents the sign in several frames. Several signs may be

displayed one after the other, each in several frames.

SignAnimating Mode (gif or video)

Unit size Context Frame speed Reader’s Search
attention
Symbols. Sign. Fast. Constant. Wait next loop.
Can pause. Hard to find
beginning of a
sign within
intermediary
symbols

13




Can convey a message accurately with many details. Needs more frames than
SignWriting. Need to create intermediary frames for animation purpose. Can be
displayed with high frame rate depending on the reader’s expected speed; but with more
frames. Takes longer to edit intermediary positions and hand shapes. Need to follow
some SignAnimating standards for reusability and to accelerate the editing. SignWriting
standards do not suffice.

SpeechWriting - Mundbilder in GebardenSchrift Mode

SpeechWriting symbols - Mundbilder in GebardenSchrift (articulatory movement
writing) may be displayed in an animated gif image. The SpeechWriting is either
horizontal or vertical. The faces are not centered. Horizontally; the reader’s eyes focus
on the left edge of the animation and go toward the left for longer words. Vertically; the
reader’s eyes focus on the top of the animation and go downward for longer words.

SpeechWriting - Mundbilder in Geb&rdenSchrift Mode (gif and video)

Unit size Context Frame speed Reader’s Search
attention
Word. Sentence. Slow. Constant. Wait next loop
for Gif.
Can pause.
Slow frames
easy to browse
but slow to
view for
videos.

The symbols are in a sentence context.

The message structure is not obvious for a Deaf reader unless the SpeechWriting is
combined with SignWriting. It is a representation of lip reading and the associated
difficulties to distinguish phonemes that share the same visemes. Some phonemes are
not lip readable, they are not represented in SpeechWriting unless by longer previous
phonemes.
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Vertical Horizontal
SpeechWriting SpeechWriting

B EEREEDRENEERRELRR

Bonne journée (Good day in French)

SpeechAnimating Mode

SpeechAnimating symbols may be displayed in an animated gif image. It may be used
for short messages. The message structure is not obvious for a Deaf reader unless the
SpeechAnimating is combined with SignAnimating. It is a representation of lip reading
and the associated difficulties to distinguish phonemes that share the same visemes.
Some phonemes are not lip readable, they are not represented in SpeechWriting -
Mundbilder in GebardenSchrift - unless by longer previous phonemes.

SpeechAnimating Mode (gif and video)

Unit size Context Frame speed Reader’s Search
attention
Viseme. Sentence. Slow. Constant. Wait next loop
for Gif.
Can pause.
Slow frames
easy to browse
but slow to
view for
videos.

The symbols are in a sentence context.
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In the example, to provide some structure, we introduced an Eyes Blink symbol with a
Neutral Mouth symbol to represent the end of a word and a period to indicate an end of
sentence.

0101010 | —

Bonne (Good in French)

Mundbildschrift Word Mode

The pronunciation of a word is displayed graphically. The written word can be displayed
in subtitled to associate it to the pronunciation. The symbols may be displayed
horizontally or vertically.

Mundbildschrift Word Mode (gif or video)

Unit size Context Frame speed Reader’s Search
attention

Word Sentence. Slow. Constant. Wait next loop.
Can pause a
video.

Cannot read
forward and
backward.

Allows displaying several words within a small surface. The reader could pronounce the
sounds while they are displayed.

(oflef Ao J Ml
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{HoA o { e
Strau B

(oA Fo I e

Straul

Mundbildschrift Phoneme Mode

Mundbildschrift Phoneme Mode represents phonemes in several frames. It can be used
to teach speech. It may contain text or phonetic subtitles.

Mundbildschrift Phoneme Mode (gif or video)

Unit size Context Frame speed Reader’s Search
attention

Phoneme Word. Fast. Constant. Wait next loop.
Can pause a Hard to find
video. beginning of a

word within

Cannot read phonemes
forward and symbols.
backward.

Allows displaying several words within a small surface. The reader could pronounce the
sounds while they are displayed.

x| O | ©
Strauly Straufl Straufl Straul3

17




Mundbildschrift with SignAnimating Mode

Mundbildschrift with SignAnimating Mode represents each phoneme in several frames
with the sign. The reader could pronounce the sounds while they are displayed. It is the
most complete way to express a sign with articulation through an animation.

Mundbildschrift with SignAnimating Mode (gif or video)
Unit size Context Frame speed Reader’s Search
attention
Phoneme Word. Fast. Constant. Wait next loop.
Sign.
Can pause a Hard to find
video. beginning of a
word within
Cannot read phonemes
forward and symbols and
backward. intermediary
movements of
the sign.
Allows displaying several words within a small surface.

ok | "X O 0 %=
J1 3l 3l 1] d

SpeechWriting - Mundbilder with SignWriting Mode

SpeechWriting - Mundbilder and SignWriting is a concise
combination of the visemes with the signs. It resumes in a
single image all what the Deaf person sees during the
communication of a sign with articulation.
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SpeechWriting with SignWriting Mode (gif or video)

Unit size Context Frame speed Reader’s Search
attention
Word. Sentence Slow. Constant. Wait next loop.
Sign.
Can pause a Can search a
video. sign within a
sentence

Cannot read
forward and
backward.

Allows displaying several words within a small surface.

SpeechAnimating with SignAnimating Mode

SpeechAnimating and SignAnimating is a combination of the visemes with the signs. It
represents dynamically and precisely what the Deaf person sees during the
communication of a sign.

SpeechAnimating with SignAnimating Mode (gif or video)

Unit size Context Frame speed Reader’s Search
attention

Phoneme. Word. Fast. Constant. Wait next loop.

SignWriting Sign. Can pause a Hard to find

symbols. video. beginning of a

word within

Cannot read visemes
forward and symbols and

backward.

intermediary
movements of
the sign.

Allows displaying several words within a small surface.

Q'@ "
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Cued Speech with SpeechAnimating Mode




We present the basics of cued speech in order to illustrate how it can be animated. Cued
speech was invented by the Dr. Orin Cornett in the United States in 1966. Speech has
many phonemes that look the same by lip reading. Several phonemes are not visible by
lip reading. Cued speech combines the visemes information with hand configurations
and position. This allows distinguishing each phoneme.

It is a syllabic system where:

e Oral syllables are displayed by the movement of the lips and the tongue,
e The oral consonants and half-consonants are distinguished by hand configuration,
e The oral vowels are distinguished by the hand positions relatively to the face.

Cued speech differs from sign language. It is not a language. It is a system of codes used
to teach speech and written language. Students reading cued speech may not code cued
speech themselves. These students may be accustomed to cued speech only from the
receptive view point. Cued speech is performed alternating between the dominant and
the non-dominant hand. The codes are often performed with the non-dominant hand
while the teacher uses the dominant hand to write on a blackboard or while the parent
performs domestic tasks.

In the reminder of this text, we will use the term cued speech to refer the French variant.
The French version is called Language Parlé Complété (LPC). For actual cued English,
refer to the bibliography.

LipWriting is Required to Animate Cued Speech

Cued speech hand configurations and position relatively to the face do not suffice to
represent the phonemes. The viseme is required.

Wohrmann’s LipWriting system (Mundbilder) expresses clearly the mouth

configuration and SignWriting expresses clearly hand shapes and localisation. We
combine both notations to animate cued speech.
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Cued Speech in Receptive View Point

LPC teaching material displays the non-dominant left hand from a receptive view point.
Therefore, it is worth considering that cued speech may be written with the receptive
point of view with the left hand. We will adopt this convention. The receptive view
point presents the benefit of having only dark hand shapes which have a good contrast on
most background including the face circle. An animation mixing sign language and cued
speech would have to use only the expressive view point which is the standard.

Cued speech from the expressive view Cued speech from the receptive view
point with the dominant right hand. point with the non-dominant left hand.

Cued Speech Syllables

In cued speech, sentences are split in pairs of consonant-vowel. Phonemes are linked
together like in speech. To code a simple pair of sounds (consonant + vowel), the
consonant hand configuration is moved toward the face region corresponding to the
vowel. The pair of consonant-vowel is spoken simultaneously with the hand position. In
SpeechAnimating, one hand shape is superposed to one face region symbol with one or
two SpeechWriting symbols associated to the viseme.

| Viensvoir | Vliens/ vioilr |
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When the vowel is not preceded by a consonant, the opened hand is

placed is moved toward the face region corresponding to the vowel.
In SpeechAnimating, the face region symbol is not displayed. The :
hand shape is at 45° when it is in contact with the face or the throat.

The hand shape is vertical when it is beside the head.

In French, when the ending syllable of a word and the first syllable of the next word are
linked during the pronunciation, they are also linked in cued speech. This corresponds to
the lip reading a Deaf person would do. Similarly in SpeechAnimating, words are
connected when applicable.

When the same cued speech symbol is repeated for two pairs of consonant-vowel, a small
movement forward of the hand distinguishes the first from the second pair of consonant-
vowel. Itis a subtle movement. The lips distinguish the two pairs of consonant-vowel.
The small movement is sometimes used when the hand shape changes but the hand
position remains the same. Such movement does not occur during the pair of consonant-
vowel. The hand does not move between the consonant and the vowel within a pair of
sounds.

Cued speech coding varies according to individual and regional accents. This
corresponds to the lip reading a Deaf person would do. It is suggested for
SpeechAnimating to follow dictionary phonetic transcriptions to ease animations
reusability.

they will look more natural and will provide an additional hint for keys close to
the eye. It also leads to using a neutral face with closed eyes for pauses.

In cued speech animation, the eyes are represented. They are not necessary but @

SignAnimating and SpeechAnimating can be represented simultaneously in the same
frame. It is similar to a regular conversation between Deaf people. Sign language and
cued speech cannot be represented simultaneously in the same frame because one hand is
continuously used for codes.
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Hand positions to code vowels

SlgnV_V_rltlng Erench Vowels Cued Speech
Positions Code

P
in-eu pommette

(cheekbone)

Language Parlé Complété LPC
(French Cued Speech)

C

[a] —[0] - e coté
'/ (side)

b
i—on-an bouche
(mouth)

O OO

m
ou—e—|o] menton
(chin)

g
Q un—¢é—u-[a] gorge

(throat)

We can write the hand shapes horizontally for the mouth, this helps distinguishing
between chin and cheekbone position when the symbols are small. Note that when
using cued speech the hand remains almost vertical, aligned with the arm to avoid
articulation injuries.

Choice of Hand Shapes
We used close fists symbols because they already exist in the symbol
bank. Circle hand shapes are also valid but only 2 are in the symbol bank. ; %
From the receptive point of view, they look the same in cued speech.

The symbol 3 for s — r is created according to symbol creation rules.

One existing SignWriting symbol has spread fingers which is not the “
case for French cued speech.

We use “ and % as a simplification of the existing SignWriting symbols: ﬂ; M
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Finger keys to code consonants  SignWriting  French consonants Cued

Language Parlé Complété LPC  handshapes Speech
(French Cued Speech) Code

p—d—j3)) 1

pied, dos, joue, genou

k—v-z 2

cou, ventre, zébre

s —r (and English r) 3

sang, rein, reggae

b_n-/y 4

bras, nez, cuir

m-—t-f 5

and each vowel not
preceded by a
consonant

main, téte, front
I -ch—gn—/w/ 6

lobe, chair, gagner, toi

g—dj (/d3/) 7
gorge, Joe
y (/j/) —tch 8
oeil, chips

=T S S
¢ LY ¢ | ¢ wd n¢g ¢ B¢ L

=
N
U1



Cued speech has abbreviations for the hand keys and position to use. They write the
consonant key code (from 1 to 8) followed by the vowel position code (p, ¢, b, m, g).

| Viens voir | Vliens/ vioilr  [2c8p2c6g3c |

VVowels, when not preceded by a consonant, are represented as follows:

Pairs of consonant-vowel are represented as follows. The longest fingertip touches the
face location. The contact symbol is not necessary for cued speech animation because a
contact is always implied. It is better if the close fist symbol is not placed exactly at the
same distance from the face. The small movement indicated a change of key and it is
also used for cued speech.
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We can write the hand shapes horizontally for the mouth, this helps distinguishing
between chin and cheekbone position when the symbols are small. Note that when using
cued speech the hand remains almost vertical, aligned with the arm to avoid articulation
injuries.

p—d—?j(/3/) C} C?Ci C} % Ci
% SO g Q
‘ Of Ow AR K
;,;C“N;, O; O O; Q Ci
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7m

~

g

Ve

In the following combination, the hand is vertical because both finger tips touch

the chin.
Cued Speech with SpeechAnimating (gif or video)
Unit size Context Frame speed Reader’s Search
attention

Phoneme. Syllable. Very fast Constant Wait next loop.
Hard to find
beginning of a
word within
intermediary
syllables.

Cued speech completes lip reading to distinguish phonemes.

In the example, to provide some structure, we introduced an Eyes Blink symbol with a
Neutral Mouth symbol to represent the end of a word and a period to indicate an end of
sentence.

S]] S]] —

Bonne en LPC (Good with cued speech in French)

Construction of a Cued Speech Animation
French Bonne Pause or link to
(good) next word first |
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syllable

LipWriting C;) @ @ i

Phoneme [o] n none
Cued speech O pause
keys

Cued speech
codes

dm
Cued speech @
animation

4c none

Construction of a Cued Speech Animation

French Journée
(day)
® © O 0
Phoneme 3 u R n e
Cued speech O O
keys “
Cued speech Im 3c 49
codes
Cued speech
animation @ “
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Kinemes and Visemes

Kineme by Oscar Huamani C.
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In previous chapters, we saw how LipWriting can be combined with cued speech to
create animations. We explore in this chapter how LipWriting can be associated with
kinemes represented by a hand shape. The following system was developed in Peru. It is
used to teach speech like MouthWriting but visually like cued speech, not in a written
form. Students familiar with this approach could benefit from animations and from the
symbols developed for MouthWriting and SignWriting.

The following presentation is an adaptation from the work of Oscar Huamani C.
Psychologist, specialized in speech therapy in Peru.

"Supporting material for the correction of phonetic-phonological disorders and
demutization

The kinemes presented in this material were proposed by Borregdn Sanz (2005)
and are designed to promote the memorization of the phonemes.

Concepts:

Viseme: It is the visual image of the articulation (posture of the articulators
during emission of phoneme), ie how the articulation of the phoneme is displayed.
Kineme (movement): It refers to gestural, motor, meaningful and symbolic
realization associated with the articulation. The visemes and kinemes
complement, there is a kineme for each articulation. When articulations are equal
or similar, for example: bilabial, "'m", "b" and "p" that have the same place of
articulation, the kinemes allows us to differentiate them."”

“I want to share with you the "gestural
74c.apoyos™ A very useful tool for corrective
approach to the phonetic-phonological disorder.
The program contains 24 kinemes (gestures of
support to phonemes), of which 5 correspond to
the vowel phonemes and 19 consonant phonemes.
Each of these gestures accompanies a video where
you can see the application.

The use of this program has no age limit, since
learning of gestures is simple and is achieved through fun and games. The use of
this type of exercise is very positive at school, even at age three. Nor has limits
their use in most of the pathologies of language, since it is always fruitful to use
the maximum possible sensory pathways, thereby increasing opportunities for
access to the phoneme. Moreover the "gestural support™ may be used either
individually, collectively well, depending on the requirements of each case. It also
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allows work with a particular phoneme, in isolation, or gradually and in
management as deemed appropriate.

The program allows us to work:

« Activities of differentiation and auditory and visual recognition of phonemes,
first in isolation and then in words and phrases.

« Activities of auditory memory, increasing the retention rate with gestural-visual
and sensorimotor gestures support.

* Activities motor memory, imitation movements representing phonemes and / or
graphemes.

« phonemic awareness activities, which help to more accurately perceive the
sounds of spoken language.

« Activities of phonological contrasts for the correct integration of phonemes.

« Activities of temporal sequencing and pace memorizing and reproducing
sequences of sounds and / or gestures.

« Activities that allow reflection on speech, leading to the natural and progressive
association of phonemes.”

Translation of original text in Spanish written by Oscar Huamani C. Psychologist,
specialized in speech therapy.

Refer to:

http://logopediaperu.blogspot.ca/search/label/material%20de%20apoyo

For more details refer to:

e Santos Borregdn Sanz (2010) Los trastornos de la articulacién. Volume 26 de
Coleccion Lenguaje y Comunicacion. Volume 26 de Lenguaje y comunicacion.
Ciencias de la Educacion Preescolar y Especial. ISBN: 8478697616,
9788478697618. 96 pages.

and Oscar Huamani C. web site from which the following table is based:
e http://logopediaperu.blogspot.ca/2009/11/visemas-y-kinemas.htmi

We use the receptive viewpoint because the keys are used for teaching purpose, not as a
language. Simplified symbols are used as the user may not know SignWriting. We
represent the back of the hand instead of its side when both are used to point to the throat
to have a smaller symbol set. We do not represent the contact region with nose or neck
symbols. We do not use the curlicue hand shape because the circular hand shape is
accurate enough to indicate that the thumb and the index form a circle.
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LipWriting is Required to Animate Symbols
Hand configurations and position relatively to the face do not suffice to represent
the phonemes. The viseme is required.

Waéhrmann’s LipWriting system (Mundbilder) expresses clearly the mouth
configuration and SignWriting expresses clearly hand shapes and localisation. We
combine both notations to animate.

Index pointing to the larynx (feature: loudness)

Visemes

Precise

symbols

Simple

symbols

I
Index pointing to the nose Circle
(feature: nasality)
m 0

Visemes F "

Precise

symbols

Simple

symbols
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Exceptions

rand rr

Visemes

.

Precise
symbols

The sounds “r”” and
“rr”” are not the same as
in LipWriting:

©

They come from the
tip of the tongue.
In MouthWriting:

(&

LLLLLY

The viseme for “ch”
is obviously not
circular, unlike the
LipWriting symbol.
This illustrates how
phonemes influence
each other when they
are pronounced one
after the other. “chi”
will be more stretched
than “chu” which is
has more protruded
lips.

®
The Mouthwriting
symbol is valid and is
kept without change
until the symbol set
explicits interactions
between phonemes.

Both phonemes are
combined in a single
code representing
LipWriting of “k” and
the horizontal hand of

(Y9521

S

OS]
=)

Simple
symbols

nGe)
Yt
0

LLLL}

(o)

|

=
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Visemes

Hand Shapes and
Position
Differentiating
Kinemes

-

Graphem
e
and
phoneme

Symbol

Description

P

Cheeks
slightly
inflated
(feature:
bilabial)

Index
pointing to
the nose
(feature:
nasality)

Index
pointing to
the larynx
(feature:
loudness)

Bite the
lower lip
(feature:
labiodental)

Index
pointing to
the larynx
(feature:
loudness)

With
extended
fingers
together hand
like in “stop”
(feature:
occlusive)
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Alveolar
visible tongue
position
(feature:
alveolar)

Index
pointing to
the nose
(feature:
nasality)

Hand position
and
movement
are horizontal
(feature:
frication)

€6 09

With hand
like in "stop"
bend the
wrist once
(feature:
Simple
vibration)

With hand
like in "stop"
flexing the
wrist
repeatedly
(feature:
multiple
vibration)

Thumb under
the mandible
and index
contact with
the nose
(feature:
submandibula
r tension and
nasality)




Thumb under
mandible
(feature:
submandibula
r tension)

Index
pointing to
the larynx
(feature:
loudness)

Index
pointing to
the larynx
(feature:
loudness)

Hand position
and
movement
are horizontal
(feature:
frication)

With
extended
fingers
together like
in "stop™
(feature:
occlusive)

(P

Hand vertical
and a right
angle
between the
thumb and
the other
fingers
(feature: open
unrounded)

Position "a"
take the form
of "o"
(feature:
unrounded
average)
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Position "e"
cc*99 gven more
1 closed
. - (feature:
[|] rounded not
closed)

Form a circle
with thumb

and index
0 @ finger
% (feature:
rounded

medium)

Reduced
circle of

u @ position "0
] @ e

closed)

Tabular form of Oscar Huamani C. video expressed in LipWriting and SignWriting

symbols.
()

. L 4 )
Kineme “r” is writtenas —— and animated as




)

and animated as

Kineme “rr” is written as

Kinemes
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Gracias (Thanks in Spanish)

Wohrmann SpeechWriting System With Hand Codes

In the past, Wohrmann SpeechWriting System also used hand shapes to express
phonemes.

http://www.qgebaerdenschrift.de/read/Mundbilder/uebersicht mundbilder.htm

Graphemes MouthWriting Symbol German Words

Cola

Ch Christus

Dach

140



http://www.gebaerdenschrift.de/read/Mundbilder/uebersicht_mundbilder.htm

G @ Geld
£ |
K )ﬁ& Kirche
N G:% Name
Ng Wange
=1L

Qu a Quadrat
T % Telefon




Xylophon

Dynamo

Ol

offnen

Ubung

MuUtze

,_‘
N
N




st

Ast

St

Stern
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Conclusion

We conclude that Wéhrmann SpeechWriting System can be used to express several
spoken languages. As new MouthWriting symbols are created, new languages will be
supported by the system.

The expansion of the LipWriting symbols will require much analysis as we did not find
standardized viseme sets within or across languages. Several researchers develop
different viseme sets for the same language. Visemes may be considered different within
a language but undistinguisable in another language. Often, we found that viseme sets do
not contain the complete phoneme set in several publications. One possible solution
would be to develop the LipWriting symbols from the International Phonetic Alphabet
categories.

We found that LipWriting and MouthWriting can be combined in animations with
SignWriting, cued speech and even to a Peruvian gestural description of phonemes.

We believe that Wohrmann SpeechWriting System can become a standardized way for
scholars and students to teach, learn and analyse speech from a Deaf perspective.
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Annex A Multi-Lingual SpeechWriting

The following pages apply LipWriting, MouthWriting or Cued Speech to several
languages. The sources used are not always complete or up to date. Some are not based
on the International Phonetic Alphabet. The resulting conversion tables are often
incomplete. Some conversion tables are not presented because of lack of available
information. Before creating official conversion tables, an official list of phonemes must
be chosen and a list of visemes may need to be eleaborated.

New symbols will be required as SpeechWriting will be applied to other languages. It is
not the purpose of the current document to invent such symbols. The interest of this
work is to illustrate that SpeechWriting can be adapted to each language and to identify
some challenges that will need to be addressed.

Refer to the official web sites in the bibilography for cued speech charts.

LipWriting is Required to Animate Cued Speech
Cued speech hand configurations and position relatively to the face do not suffice to

represent the phonemes. The viseme is required.
Wohrmann’s LipWriting system (Mundbilder) expresses clearly the mouth

configuration and SignWriting expresses clearly hand shapes and localisation. We
combine both notations to animate cued speech.
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Arabic

For the Algerian Arabic visemes equivalencies, we used:

Special Issue of International Journal of Computer Applications (0975 — 8887)
on Software Engineering, Databases and Expert Systems — SEDEXS, September 2012

Visual Speech Analysis,Application to Arabic Phonemes

Fatma Zohra Chelali, Khadidja Sadeddine, Amar Djeradi. Speech communication and
signal processing laboratory. Electronics and computer Science Faculty. Houari
Boumedienne University of sciences and Technologies, Algiers, Algeria

http://research.ijcaonline.org/sedex/number2/sedexio15.pdf

LipWriting (Algerian Arabic)

SignWriting SignWriting Algerian Algerian

Symbols Symbol Names Phonemes Symbol
Equivalencies Names

Mouth Open . i e
e Oval Wrinkled I i
oy < eﬂ
Mouth Open u - L .
@ Wrinkled ER PPN (“3
Mouth Closed m .
@ Neutral ¢ ?3
Mouth Tense b .
S, e
@ Teeth on Lips f . -
< od
Tongue Tip 1 .
Touches Inside d ?ﬂ
Mouth
Tongue Inside d Sy 1
Mouth Relaxed n ’ ’. 1 T
(up) t ua eﬂ
added
t’
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Mouth Open 3 .
Forward d ?5
Teeth 7 T
S
added:
S
Mouth J .
@ Wrinkles Single &S eﬂ
Tongue Inside ?,¢ v, h,h k, 5 :
@ Mouth Relaxed q { "C ’”t J
(down) & , | , :
o ol
r Irl is a distinct
viseme from
/k,g/ in
Algerian, this
symbol cannot
be used for /r/.
Mouth X T .
@ Wrinkles C ?5
Double
Teeth on 0,5, d R 3
Tongue 'L'i 31 = f‘a
Exception
MouthWriting r .
symbol used as ) ?3
LipWriting
MouthWriting W .
Q symbol used as 3 ?3
LipWriting

MouthWriting

The table is not defined. Several phonemes in Arabic need the creation of new

MouthWriting symbols:

o t,d,5,¢v,h,q,0,w,u (u: exists).
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Cued Speech (Arabic)

The following cued speech keys can be combined with LipWriting. The head locations
representing vowels are not available. The three vowels might be distinguished by lip
reading.

Finger keys to code consonants  SignWriting  Arabic consonants

(Arabic Cued Speech) handshapes

.
®
d
R
k
»
¢
%
)
\
v
¥
v
R

Voiced :
d-g-zh

Unvoiced:
S
Voiced :
tH-z-D

Unvoiced:
k

Voiced :
r

Unvoiced:
h-s
Voiced :
n-b

Unvoiced:
X
Voiced :
m

Unvoiced:
t-f
Voiced :

l-w

Unvoiced:

R-sh-s

Voiced :
|

Unvoiced:
T-tH
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H Voiced :
ng-y
% Unvoiced:
H-z
W i Unvoiced:
q
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English

MouthWriting

Cup, Luck

Long as in “air”

Cat, Black

[0]

Bed, Bad, Lab

]

Did, Lady

[d3]

Judge

[e:]

Similar to “a” in Northern English
Gate
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[o]

Away, Cinema

[1]

Find, If

9]

Give, Go, Flag, Dog

[3]

Like “sh” but voiced

[N]

House, He, Hat

[1-]

Long “ee” as in Bee or Teeth

[1]

Hit, Sitting

U]

Yes, Yellow, You

IOOOOROONO

[K]

Cat, Black, Skull
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Leg, Little

@ [m] Month, Him
[n] No, Ten
Sing, Finger

Long “o” similar to Go but with the lips
more rounded and more open

Hot, Rock

Similar to “eu” in French Peu say a long
“e” and purse your lips

Short, cross between “i” in Dirt and "eu” in
French Peu

Call, Four, Saw
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Pet, Map, Spear

“rrr” as if the speaker was gargling

Wrap, Red, Try

Z00, Lazy

Sun, Miss

She, Crash, Dish

English “th“ voiced as in: This, Mother,
They

YOOXN0OE)

English “th* voiceless as in: Think, Both
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@ [ t] Tea, Pet, Getting
. Long “00” as in Boot with the lips much
[u ] more rounded

Put, Could, Book
[0]

[y . ] Say a long German “ie‘ sound and then

purse your lips

Short, like “u* in French Une or English
[y] Dune, but with lips pressed much closer
together

[V] Voice, Five, Have

LipWriting

Wohrmann’s LipWriting

Phoneme

Symbols SignWriting Symbol Names Equivalencies

(Mundbilder)

@ Mouth Open Rectangle Yawn

@ Mouth Open Rectangle :
@ Mouth Open Oval °
el
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Mouth Open Oval Wrinkled

Mouth Open Oval Yawn

i
]

@ Mouth Open Circle o:
o:

u

@ Mouth Open Wrinkled ;
y:

@ Mouth Closed Neutral m
b

Mouth Tense

P

. f

Teeth on Lips v

Tongue Tip Touches Inside Mouth 1
d

@ Tongue Inside Mouth Relaxed (up) 11;
t

Mouth Open Forward JS"
z

s
Teeth ks
ts

@ Mouth Wrinkles Single j
k

@ Tongue Inside Mouth Relaxed (down) r
9

. X

@ Mouth Wrinkles Double c
Teeth on Tongue th &

Wohrmann, Stefan (2014) How | Teach Mundbildschrift.
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American English Cued Speech

Hand positions to code vowels SignWriting Vowels Position
American English Cued Speech Positions Code
S
O '/ Side
Consonant
alone

G
Mouth

Q o, U, € C
Chin

0,1, & T
Throat

SignAnimating Example SignWriting
Receptive Perspective Positions

Position Code

SF
Side Forward

: 4 A, 9 SD
', Side Down

Q‘g C5T
oL &l Chinto 5

" Throat

O ) sor
i/ l’(]- ar, av Sideto 5
Throat

We can write the hand shapes horizontally for the mouth, this helps distinguishing
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from the chin when the symbols are small. Note that when using cued speech the
hand remains almost vertical, aligned with the arm to avoid articulation injuries.

British English

British English Cued Speech

Hand positions to code vowels SignWriting

Vowels Position

British English Cued Speech Positions

ur (fur)

ah (far) Side
uh (the)

ee (eat)
aw (more) Mouth

u (up)

e (egg)
ue (blue) Chin
0 (not)

i (it)
00 (book) Throat
a (cap)

We can write the hand shapes horizontally for the mouth, this helps distinguishing
from the chin when the symbols are small. Note that when using cued speech the
hand remains almost vertical, aligned with the arm to avoid articulation injuries.

Finger keys to code SignWriting Consonants Hand Shape
consonants handshapes Code
American and British

English Cued Speech

CQR d
zh (/3/)
»
i 2
% tH ?/6/)
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b 4
n

American:
wh (/m/)

m 5
t
f

and each vowel not
preceded by a
consonant

| 6

w
sh (/)

g 7
j (/d3/)
th (/©/)

y (/i) 8
ng (/)
ch (/tf7)

== ==
¢V Ly gy | e ng =

British ur (fur) ee (eat) e (egg) i (it)
Syllables ah (far) aw (more) ue (blue) 00 (book)
uh (the) 0 (not) a (cap)

tH (/8/)




O\.’

0. G g

h (/f7)
¥

Oy A F

y (3
g(/ )/)

ch (i)
%




Finnish

New MouthWriting symbols are required for Finnish.

Not used in Required in
finish Finnish

[b] -
[dl -
le:]  [e]

Not used in Required in
finish Finnish

©
()
()
-
O mo
()
()
£

9] -
[3] -
[h] -
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[1]

U]

[K]

[1]
[m]
[n]

1ol

(o:]

[p]




]
[z]
[S]

[t]

fu:f - ful

V]
[V]




: - [0)]

Required in
Finnish

: - @]

Required in
Finnish

: - ()]

Required in
Finnish

- - 4]

Required in
Finnish

- - 0]

Required in
Finnish

Cued Speech

Hand positions to code vowels SignWriting
Finnish Cued Speech Positions

Position




Q I Throat
y

We can write the hand shapes horizontally for the mouth, this helps distinguishing
from the chin when the symbols are small. Note that when using cued speech the
hand remains almost vertical, aligned with the arm to avoid articulation injuries.

Finger keys to code SignWriting Consonants

consonants handshapes
Finnish Cued Speech

¢ Ly | @ wf n¢g ¢ B¢ L

= AR e

164




French

MouthWriting

MouthWriting Defined French Word Needed Phoneme
Phoneme
. Needs a symbol for
[a.] [2]
Papa

[e:] ™ -
[ -
o] -
[d] o -
| [d3]  jossms -

] Needs a symbol for
le:] e
Bébé

[9] Le, Je _




[1]

Fort,
Physique,
Fenétre

[9]

Garder,
Digue

3]

Je, Jouer

[1]

Unused phoneme
and symbol.
Needs a symbol for
[1]

Bille, cirque, ville

[1]

Ami

U]

Fille, Pied,
Merveilleux,
Yoga, Ail

[X]

Quatre,
Qui,

Coucou

[1]

Large

OO0 OOOD

3

Maman
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Nom,
3 [n] Numéro -
Unused phoneme
[IJ] and symbol.
Needs a symbol for
[n]
Campagne, gagner,
agneau
. Unused phoneme
[O _] and symbol.
Needs a symbol for
[o]
Auto, bientot, veau
@ [ ] Mode, Poste
Aveu, Jeu,
[ﬂ] Bleu, Feu, -
Joyeux
@ [p] Pomme
@ [ R] Ronde
PAA
6 Terre




Zébre,
[ Z] Chaise, -

Loisir

Assez, Sac
[S] -

m Chat

[ t] Tourner _

JOX0O

Chips,
. [tﬂ Atchoum, -
Sollog W1

. Unused phoneme
[u . ] and symbol.
Needs a symbol for

[u]

Hibou, loup, vous

yl

Musique,
[y] Musée, -
-@- Fliite, Du
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Vase, Voir,
[V] Laver

oy ksl ™

The following phonemes need new symbols.

Missing symbols for new French phonemes

[a] Ame, Passe [a]

Ambulance,
Dent

) I ]

Nombre, Son

[e] Bébé [ & ] Un, Brun
Beurre, Coeur, Seul ~ Pain, Faim
foe] " g "
O uto K erme
Sur, Tuque Lui, Muet,
Y] ]
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LipWriting

For the French visemes equivalencies, we used:

Freund, Noémie (2011) labiokids: développement d’un matériel d’entrainement a la
lecture labiale pour enfants sourds &gés de huit & douze ans, Volume 1. Mémoire présenté
dans le cadre de I’obtention du Certificat de Capacité d’Orthophoniste. Faculté de
Médecine de Nancy Université Henri Poincaré — Nancy |, Ecole d’orthophonie de
Lorraine ©2011

http://docnum.univ-lorraine.fr/public/SCDMED_MORT 2011 FREUND NOEMIE.pdf

«4.3.2.1 Les visemes consonnes

Il existe, dans la théorie, six visemes consonnes qui représentent les dix-
sept phonémes consonantiques du francais :

- Le viseme des occlusives bilabiales [p, b, m] ;

- Le viséme des fricatives labiodentales [f, v] ;

- Le viseme des fricatives palatales protruses [ch, j] ;

- Le viseme des occlusives dentales [t, d, n] ;

- Le viseme des constrictives alvéolaires [s, ] ;

- Le viséme de la liquide [I].

Les phonemes [k, g, R], de par leur position trés postérieure, ne sont pas
visibles au niveau labial.

4.3.2.2 Les viseémes voyelles

Les seize phonémes vocaliques sont en théorie représentés par sept
visémes voyelles :

- Le viseme [a, 4] ;

- Le viseme [0, 0, 2] ;

- Le viseme [y, u] ;

- Le viséme [g, €] ;

- Le viseme [e] ;

- Le viseme [i] ;

- Le viseme [oe, o] »

Note: Graphemes [ch, j] correspond to phonemes (J, 3). Grapheme [y, lle] correspond
to phonemes (j) like in Fille, Pied and Yoga which is not in the above list.
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Defined

LipWriting

SignWriting
Symbol

Defined

Phoneme

Needed
Phoneme

Suggested
MouthWriting

Symbols Names
Mouth Open A Added :
@ Rectangle a
Yawn a: 5
Mouth Open € €
Rectangle €: Added
¢
Mouth Open 5 Added
Oval e
e:
Mouth Open i i
Oval Wrinkled )
I
Mouth Open 5 5 0e, >
@ Oval Yawn Added should
oe have a
different
viseme in
French
Mouth Open %) %) 0,0, 0
@ Circle o Added : may keep
o 0,0 the same
' symbol
Mouth Open u: y
@ Wrinkled U Added :
y u
y:
Mouth Closed m m
@ Neutral
@ Mouth Tense b p
p b
Teeth on Lips f f
v \'
Tongue Tip 1 |

Touches Inside
Mouth
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Tongue Inside d t
@ Mouth Relaxed n d
(up) n n
t
. Mouth Open 3 3
@ Forward I I
Teeth z S
N
ks
ts
Tongue Inside k k
@ Mouth Relaxed r g
(down) g Added :
R

Hand positions to code vowels

Language Parlé Complété LPC SIgNWniting £ b vowels  CUed Speech
Positions Code
French Cued Speech
p
O in-eu pommette
(cheekbone)
O :
[a] - [0o] -e coté
" (side)
b
i—on-an bouche
(mouth)
o m
ou — e — [o] menton
(chin)
g
un—é—u-[a] gorge
(throat)

We can write the hand shapes horizontally for the mouth, this helps distinguishing
between chin and cheekbone position when the symbols are small. Note that when
using cued speech the hand remains almost vertical, aligned with the arm to avoid
articulation injuries.
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Finger keys to code consonants  SignWriting  French consonants Cued

Language Parlé Complété LPC  handshapes Speech
(French Cued Speech) Code

p—d—j3)) 1

pied, dos, joue, genou

k—v-z 2

cou, ventre, zébre

s —r (and English r) 3

sang, rein, reggae

b_n-/y 4

bras, nez, cuir

m-—t-f 5

and each vowel not
preceded by a
consonant

main, téte, front
I -ch—gn—/w/ 6

lobe, chair, gagner, toi

g—dj (/d3/) 7
gorge, Joe
y (/j/) —tch 8
oeil, chips

=T S S
¢ LY ¢ | ¢ wd n¢g ¢ B¢ L

p—
~
W
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German

MouthWriting (Mundbildschrift)
MouthWriting Phonemes

[a:] Aal, Lahm

[A] Hat, Am, Ast

Kése, Spat,
8 - Nahen,
- Gahnen

Fahre, Mahne

Hatte, Kette,
[8] Es, Eltern, Bett, Arger
Boot, Braun, Aber, Bei,
[b] 3
Ich, Teich,
Euch, Elch,
Mannchen,

Echt,
Néchste,
Moaochte,

Storch, Richtig

Acht,
[X] Tochter,

Bauch,
Buch,
Tauchen, Krach

10 DOOOOE
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L]

Dose, Das,
Dumm, Die, Du

[d3]

Dschungel

[e:]

Esel, Schnee, Mehl

[o]

Eine, Katze

[1]

Fisch, Affe,
Fragen,Vater,
Voll, Frisch, Physik

[9]

Gut, Gras,
Gurke, Bagger,

3]

Garage,
Etage, Jalousie

[N]

Haus, Hund, Hallo, Heute

OROONOOHO

[1-]

Vieh, Igel,
Tier, Inm, Die




In, Kind, Insel, Ist

Junge, Ja,
Jo —Jo, Yacht

Kind, Zucker, Mokka,
Clown, Chaos, Flug,
Krank, Dick, Trinken,

Lampe, Ball, Lesen,
Leise, Alt

Mann, Mama, Im, Immer

Name, Nein, Hand, Tante,
Rennen, Kanne, Nun

Ring, Zange, Junge, Bon,
Krank, Trinken

Ofen, Oma, Kohle, Zoo

OOEEOOXOO

Toll, Doch,
Offen, Tom, Komm
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Konig, Léwe, Blod, Ol,

Offnen,
Kdstlich, Holle

Papa, Opa, Laub, Raubt,

Pflicht, Pferd

Rot, Raupe, Rudern,
Rufen

So,Sie, Saft, Rasen, Riese,
Rose, Leise

Glas, Klasse, GroB, City,
Hast, Raspel,
Muss,Wasser

Schule, Stein, Hirsch
Spinne, Shampoo, Chance




Tasse, Ratte,

[t] Theater, Stadt, Wand,
Hund, Turnen, Tot,
Traurig, Rund

Klatschen, Tschis,
[t | | Knutschen

Du, Uhu, Buch, Tube,
[u '] Huhn, Stuhl

[ ] Mutter, Und, Hund,

Gute,Gefiihl, Kihl, Uben,
[y '] Mihe, Miihle

Glick, Zuriick, Kuste,
[y] Diinn, Miicke

Wo, Wasser, Vase,
[V] Eventuell

[kS] Taxi, Hexe, Keks

0 5000003

Zahn, Katze, Pizza,
[tS] Rétsel, Schiedsrichter, Zu
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LipWriting (Mundbilder)

Woéhrmann’s LipWriting Phoneme

Symbols SignWriting Symbol Names . -
(Muyndbilder) 8 s> Equivalencies

@ Mouth Open Rectangle Yawn
@ Mouth Open Rectangle :
@ Mouth Open Oval °
e:
Mouth Open Oval Wrinkled _i
i:
)
@ Mouth Open Circle 0:
0:
u:
@ Mouth Open Wrinkled (;,
y:
@ Mouth Closed Neutral m
b
Mouth Tense
p
@ Teeth on Lips ‘f,
Tongue Tip Touches Inside Mouth 1
d
@ Tongue Inside Mouth Relaxed (up) E
t
Mouth Open Forward ,3f
z
s
Teeth ks
ts
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@ Mouth Wrinkles Single j
k

@ Tongue Inside Mouth Relaxed (down) r
9

. X

@ Mouth Wrinkles Double ¢
Teeth on Tongue th &
@ Mouth Open Oval Yawn 3
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Italian

To develop the MouthWriting and LipWriting charts for Italian we used Wikipedia list of
phonemes and examples.

http://en.wikipedia.org/wiki/Help:IPA for Italian

“The charts below show how the International Phonetic Alphabet (IPA)
represents Italian language pronunciations in Wikipedia articles.

Vowels

IP

Examples

alto; sara

vero; perché

Consonants
IPA Examples
b | banca; cibo
d | dove;idra
dz | zaino; zelare; mezzo

elica; cioe

d3

giungla; magia; fingere; pagina

imposta; colibri; zie

fatto; fosforo

ombra; come

gatto; agro; glifo; ghetto

otto; posso; saro

cavolo; acuto; anche; quei; kaiser

clO|O|~=|m|m |

ultimo; caucciu; tuo

lato; lievemente; pala

gli; glielo; maglia

Suprasegmentals

mano; amare; campo

Examples

nano; punto; pensare; anfibio

Cennini [tf en' ni: ni]

fango; unghia; panchina; dunque

lievemente [ ljeve' mente]

gnocco; ogni

tuo [ tu.o]

primo; ampio; copertura

primo [’ pri: mo]

Roma; quattro; morte

sano; scatola; presentire; pasto

scena; sciame; pesci

tranne; mito; alto

SOZZO0,; Canzone; marzo

Cennini; cinque; ciao; farmacia

vado; povero; watt

N |[< | K F| e = |[oB (BB |>—|~Q|—

sbavare; presentare; asma

Semivowels

ieri; scoiattolo; piu; Jesi; yacht

uovo; fuoco; qui; week-end



http://en.wikipedia.org/wiki/Help:IPA_for_Italian
http://en.wikipedia.org/wiki/Help:IPA
http://en.wikipedia.org/wiki/Voiced_bilabial_stop
http://en.wikipedia.org/wiki/Voiced_dental_stop
http://en.wikipedia.org/wiki/Voiced_dental_sibilant_affricate
http://en.wikipedia.org/wiki/Voiced_palato-alveolar_affricate
http://en.wikipedia.org/wiki/Voiceless_labiodental_fricative
http://en.wikipedia.org/wiki/Voiced_velar_stop
http://en.wikipedia.org/wiki/Voiceless_velar_stop
http://en.wikipedia.org/wiki/Alveolar_lateral_approximant
http://en.wikipedia.org/wiki/Palatal_lateral_approximant
http://en.wikipedia.org/wiki/Bilabial_nasal
http://en.wikipedia.org/wiki/Alveolar_nasal
http://en.wikipedia.org/wiki/Velar_nasal
http://en.wikipedia.org/wiki/Palatal_nasal
http://en.wikipedia.org/wiki/Voiceless_bilabial_stop
http://en.wikipedia.org/wiki/Alveolar_trill
http://en.wikipedia.org/wiki/Voiceless_dental_sibilant
http://en.wikipedia.org/wiki/Voiceless_palato-alveolar_sibilant
http://en.wikipedia.org/wiki/Voiceless_dental_stop
http://en.wikipedia.org/wiki/Voiceless_dental_sibilant_affricate
http://en.wikipedia.org/wiki/Voiceless_palato-alveolar_affricate
http://en.wikipedia.org/wiki/Voiced_labiodental_fricative
http://en.wikipedia.org/wiki/Voiced_dental_sibilant
http://en.wikipedia.org/wiki/Semivowel
http://en.wikipedia.org/wiki/Palatal_approximant
http://en.wikipedia.org/wiki/Labio-velar_approximant
http://en.wikipedia.org/wiki/Help:IPA
http://en.wikipedia.org/wiki/Open_central_unrounded_vowel
http://en.wikipedia.org/wiki/Close-mid_front_unrounded_vowel
http://en.wikipedia.org/wiki/Open-mid_front_unrounded_vowel
http://en.wikipedia.org/wiki/Close_front_unrounded_vowel
http://en.wikipedia.org/wiki/Close-mid_back_rounded_vowel
http://en.wikipedia.org/wiki/Open-mid_back_rounded_vowel
http://en.wikipedia.org/wiki/Close_back_rounded_vowel
http://en.wikipedia.org/wiki/IPA#Suprasegmentals
http://en.wikipedia.org/wiki/Help:IPA
http://en.wikipedia.org/wiki/Stress_(linguistics)
http://en.wikipedia.org/wiki/Secondary_stress
http://en.wikipedia.org/wiki/Length_(phonetics)

Another interesting source, not used here, is Lyric Diction for Singers, Vol. | by Bard
Suverkrop — IPASource, LLC) © at:
http://www.ipasource.com/extras/diction/ltalian%20Charts.pdf

MouthWriting

MouthWriting Phonemes Italian

Words

[8] Elica; Cioé

[b] Banca; Cibo

()
(9 B
ol
(Jo)

[d ] Giungla;
Magia;
. 3 Fingere;

Pagina

Fatto;
[f] Fosforo

Gatto;
[g] Agro; Glifo;
Ghetto

= Imposta;
[|] Colibri; Zie
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Il

leri;
Scoiattolo;
Piu; Jesi;
Yacht

[K]

Cavolo;
Acuto;
Anche;
Quei;

Kaiser

[1]

Lato;
Lievemente;
Pala

Gli; Glielo;
Maglia

Mano;
Amare;
Campo

Nano;
Punto;
Pensare;
Anfibio

Gnocco;
Ogni

Fango;
Unghia;
Panchina;
Dunque

OEEEOO® YO

Otto; Posso;
Saro




Primo;
Ampio;
Copertura

Roma;
Quattro;
Morte

Sbavare;
Presentare;
Asma

Sano;
Scatola;
Presentire;
Pasto

Scena;
Sciame;
Pesci

Tranne;
Mito; Alto

Cennini;
Cinque;
Ciao;
Farmacia

OBOXIOOP

Vado;
Povero;
Watt
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Sozzo;
[tS] Canzone;

Marzo

* K

New combination of existing symbols required for

. Ialian

zaino;
d Z zelare;
. mezzo

Italian requires new MouthWriting symbols for the following phonemes:

Phonemes Examples English approximation
a alto; sara roughly like father
e vero; perché roughly like pay
0 ombra; come roughly like law (British English)
u ultimo; caucciu; tuo Too
dz zaino; zelare; mezzo Dads
w uovo; fuoco; qui; week-end wine

MouthWriting Defined Needed

Phoneme phoneme

(] [a] oo
le:] [e]
[0:] [O] omee



http://en.wikipedia.org/wiki/Voiced_dental_sibilant_affricate
http://en.wikipedia.org/wiki/Open_central_unrounded_vowel
http://en.wikipedia.org/wiki/Close-mid_front_unrounded_vowel
http://en.wikipedia.org/wiki/Close-mid_back_rounded_vowel
http://en.wikipedia.org/wiki/Close_back_rounded_vowel
http://en.wikipedia.org/wiki/Voiced_dental_sibilant_affricate
http://en.wikipedia.org/wiki/Labio-velar_approximant
http://en.wikipedia.org/wiki/Open_central_unrounded_vowel
http://en.wikipedia.org/wiki/Close-mid_front_unrounded_vowel
http://en.wikipedia.org/wiki/Close-mid_back_rounded_vowel

[u:] [u] s

The suprasegmental phonetic notations are not considered. Only the long vowels ( : )
are part of Wohrmann’s MouthWriting.

Phonemes Examples English approximation
I Cennini [tfen'ni:ni] bottle

lievemente [ ljeve'mente] intonation

tuo [ 'tu.o] moai

LipWriting

We use a preliminary visemes list developed in:

E.Magno Caldognetto, C. Zmarich, P. Cosi and F. Ferrero. Italian consonantal visemes:
relationships between spatial/ temporal articulatory characteristics and coproduced
acoustic signal. Centro di Studio per le Ricerche di Fonetica —C.N.R. Consiglio
Nazionale delle Ricerche. Via G. Anghinoni, 10 — 35121 Padova (lItaly).

It can be downloaded at:

http://www?2.pd.istc.cnr.it/Papers/EmanuelaMagno/em-AVSP98.pdf

or at
http://www.google.ca/url?sa=t&rct=j&g=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved

=0CBwQFjAA&url=http%3A%2F%2Fwww.researchgate.net%2Fpublication%2F2312222 Ita

lian Consonantal Visemes Relationships Between SpatialTemporal Articulatory Charac

teristics And Coproduced Acoustic Signal%2Ffile%2F60b7d518a074879fgb.pdf&ei=coHqg
U8bwMsme8gHfoYG4DA&usg=AFQiCNGYuhlwt7BtiUVtdOsUogLqypg7Gw&bvm=bv.726

76100,d.b2U

“In fact, 5 classes were identified:
a) /p, b, m/: LH < 0mm;
b) /f, v/ Omm < LH <3mm;
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http://en.wikipedia.org/wiki/Close_back_rounded_vowel
http://en.wikipedia.org/wiki/Stress_(linguistics)
http://en.wikipedia.org/wiki/Secondary_stress
http://www2.pd.istc.cnr.it/Papers/EmanuelaMagno/em-AVSP98.pdf
http://www.google.ca/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CBwQFjAA&url=http%3A%2F%2Fwww.researchgate.net%2Fpublication%2F2312222_Italian_Consonantal_Visemes_Relationships_Between_SpatialTemporal_Articulatory_Characteristics_And_Coproduced_Acoustic_Signal%2Ffile%2F60b7d518a074879f9b.pdf&ei=c0HqU8bwMsme8gHfoYG4DA&usg=AFQjCNGYuhlwt7BtiUVtdOsU0gL9ypg7Gw&bvm=bv.72676100,d.b2U
http://www.google.ca/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CBwQFjAA&url=http%3A%2F%2Fwww.researchgate.net%2Fpublication%2F2312222_Italian_Consonantal_Visemes_Relationships_Between_SpatialTemporal_Articulatory_Characteristics_And_Coproduced_Acoustic_Signal%2Ffile%2F60b7d518a074879f9b.pdf&ei=c0HqU8bwMsme8gHfoYG4DA&usg=AFQjCNGYuhlwt7BtiUVtdOsU0gL9ypg7Gw&bvm=bv.72676100,d.b2U
http://www.google.ca/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CBwQFjAA&url=http%3A%2F%2Fwww.researchgate.net%2Fpublication%2F2312222_Italian_Consonantal_Visemes_Relationships_Between_SpatialTemporal_Articulatory_Characteristics_And_Coproduced_Acoustic_Signal%2Ffile%2F60b7d518a074879f9b.pdf&ei=c0HqU8bwMsme8gHfoYG4DA&usg=AFQjCNGYuhlwt7BtiUVtdOsU0gL9ypg7Gw&bvm=bv.72676100,d.b2U
http://www.google.ca/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CBwQFjAA&url=http%3A%2F%2Fwww.researchgate.net%2Fpublication%2F2312222_Italian_Consonantal_Visemes_Relationships_Between_SpatialTemporal_Articulatory_Characteristics_And_Coproduced_Acoustic_Signal%2Ffile%2F60b7d518a074879f9b.pdf&ei=c0HqU8bwMsme8gHfoYG4DA&usg=AFQjCNGYuhlwt7BtiUVtdOsU0gL9ypg7Gw&bvm=bv.72676100,d.b2U
http://www.google.ca/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CBwQFjAA&url=http%3A%2F%2Fwww.researchgate.net%2Fpublication%2F2312222_Italian_Consonantal_Visemes_Relationships_Between_SpatialTemporal_Articulatory_Characteristics_And_Coproduced_Acoustic_Signal%2Ffile%2F60b7d518a074879f9b.pdf&ei=c0HqU8bwMsme8gHfoYG4DA&usg=AFQjCNGYuhlwt7BtiUVtdOsU0gL9ypg7Gw&bvm=bv.72676100,d.b2U
http://www.google.ca/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CBwQFjAA&url=http%3A%2F%2Fwww.researchgate.net%2Fpublication%2F2312222_Italian_Consonantal_Visemes_Relationships_Between_SpatialTemporal_Articulatory_Characteristics_And_Coproduced_Acoustic_Signal%2Ffile%2F60b7d518a074879f9b.pdf&ei=c0HqU8bwMsme8gHfoYG4DA&usg=AFQjCNGYuhlwt7BtiUVtdOsU0gL9ypg7Gw&bvm=bv.72676100,d.b2U

c)/t,d, s, z,ts, dz/: 6mm < LH < 8mm;

d) /N, L, S, tS, dZ/: 9mm < LH < 12mm;

e)/k, g, n,r1/:12mm < LH < 17mm.

These 5 groups of consonants should probably correspond to the 5 visemes of
Italian, but a more robust statistical analysis will be executed in the future in
order to justify this conclusion.”

One or several LipWriting symbols are required for the Italian viseme /N, L, S, tS, dZ/.

Because this research does not include the vowels, we refer to Wikipedia list of
phonemes and simply reuse existing LipWriting sets. Similarly, the research does not
mention the following consonants from the Wikipedia list: j, 3, [, n . We add them.
The LipWrirting symbols for the following phonemes are undefined:

Phoneme Examples English approximation
ds giungla; magia; fingere; pagina jab
n gnocco; ogni roughly like canyon
tf Cennini; cinque; ciao; farmacia Chip
W uovo; fuoco; qui; week-end wine
A gli; glielo; maglia roughly like million

The viseme for /n/ presents a difficulty. It already has a LipWriting symbol but the
research associates it with an opposite symbol.

LipWriting Research

SignWriting Symbol SignWriting Symbol Name Phoneme Phoneme

Set Set
@ Tongue Inside Mouth Relaxed d d
t
up) n
)
t
@ Tongue Inside Mouth Relaxed k k
r r
down, . g
n
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http://en.wikipedia.org/wiki/Velar_nasal
http://en.wikipedia.org/wiki/Voiced_palato-alveolar_affricate
http://en.wikipedia.org/wiki/Palatal_nasal
http://en.wikipedia.org/wiki/Voiceless_palato-alveolar_affricate
http://en.wikipedia.org/wiki/Labio-velar_approximant
http://en.wikipedia.org/wiki/Palatal_lateral_approximant

Wohrmann’s Italian Phoneme

LipWriting SignWriting Symbol Phoneme Equivalencies
Symbols Names Equivalencies
(Mundbilder)
@ Mouth Open Rectangle A a
Yawn a
€ €
@ Mouth Open Rectangle o
@ Mouth Open Oval ; ¢
e Mouth Open Oval I I
Wrinkled i
@ Mouth Open Oval Yawn ) 8)
] @)
@ Mouth Open Circle a.
0:
u. u
. O
@ Mouth Open Wrinkled y
Y.
m
@ Mouth Closed Neutral m
@ Mouth Tense b b
P P
@ Teeth on Lips f f
\' \Y
Tongue Tip Touches | |
Inside Mouth
d d
Tongue Inside Mouth n t
Relaxed (up) n n
t
Mouth Open Forward 3 3
; ;
zZ z
Teeth S S
ks ts
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ts Added:
dz
O Mouth Wrinkles Single J J
. Kk k
Tongue Inside Mouth r r
Relaxed (down)
g g
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Norwegian

In the following example, we have a preliminary list based on work by Ingvild Roald.
The first column distinguish the desired viseme categoriesbased on Kristoffersen,
Kristian Emil; Simonsen, Hanne Gram & Sveen, Andreas (red): Sprak, En grunnbok.
The second column provides examples of graphemes. The third column contains the
phonemes.

The fourth and fifth column contains the symbols from W&6hrmann’s LipWriting and
MouthWriting strictly applied.

We observe that several Norwegian phonemes do not have a LipWriting symbol. They
need to be created. We also observe that in Norwegian, the visemes are grouped
differently than in German. A reviewed table and new symbols will be required.

One obvious difference is that [ 1 | is associated either:

e with @ or
e its “opposite” @

The letter A can be represented:

e with @ or
e with @
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Choice of spoken variant: Eastern Norwegian (western Oslo and related areas)

Ingvild Roald
Suggested

LipWriting
Categories

Letter(s) Eastern
Eastern Phonemes

Norwegian sytnlsal
Norwegian
(western

western Oslo
Oslo areas) ( P

Woéhrmanns ~ Waéhrmann's
LipWriting MouthWriting
Symbols Symbols

Q- - @G
. @ ©
O O ©
@é'c%@@@
- ® O

o v (G G
= 9 @
@
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®,

F,V

©




O - . C
@ K. T : () %

;
t'?rnt%{%—t‘i’p" ‘fl @ :

O
@ v O O
- 2

Preliminary list based on work by Ingvild Roald, dr. philos, by Stephan Wéhrmann (his
MundbildShrift as of 2012) and on the book

Kristoffersen, Kristian Emil; Simonsen, Hanne Gram & Sveen, Andreas (red):

Sprak, En grunnbok, Oslo 2005 (Universitetsforlaget), ISBN 82-15-00760-0
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Portuguese

MouthWriting

Consonants

MouthWriting Phonemes Portuguese Words

[b] Belo, Cabo, Buzina

Rato, Carta, Arroz (more gutural
X than velar)

AN

[d] Dar, Dedo, Dia, Dois, Dom, Duna

. [d3] Dia, Dica, Vadia, Digrafo
[f] Faca, Fé, Figo, Foto

[g] Gato, Gota, Guri
[3] Gelo, Giz, Jato, Jogo, Juiz
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[N]

Hamster, Carro, Rato, Carta, Mar

Il
[£]

Milha, Olho, Velha

[K]

Casa, Quero, Kart, Kochia

[1]

Lar, Ler, Livro, Lua

Mar, Meu, Mia, Moer, Mugir

Nau, Neve, Noz, Nunca

Amanhd, Sonho, Banho, Punhado

P4, Polvo, Capa, Perola
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R
produced
with the
trembling

tongue

Fernando

[]

Para, Prova, Mar

[Z]

Azedo, Zunir, Casa, José

[S]

Sol, Assar, Cedo, Nasce, Aco,
Cresco, Exceto, Paz

U]

Ch4, Achado, Xadrez, Xicara

Tatu, Terra, Tudo

Tia

OBIONNOO ©

Vaga, Viga, Voto
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Portuguese examples are from Capovilla, Fernando Cesar (2011) Transtornos de
aprendizagem 2, Editor: Memnon, pages 276-283. Chart was reviewed with Stefan
Woaéhrmann in 2014, some symbols need to be created in the future.

Vowels

We use the list of vowels from Wikipedia to complete the list of phonemes. Several
vowels do not have a symbol in MouthWriting. Portuguese also has five nasal vowels
and several diphtongues; they are not defined in MouthWriting (example: in “maga”,
"sempre”, "capim", "bondade", and "fundo").

http://pt.wikipedia.org/wiki/Fonema

MouthWriting Phonemes Portuguese
Grapheme

New
Phoneme
required

Portuguese
Grapheme

Existing
Phonemes

MouthWriting
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[e:]

D0 ©
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Spanish

We use the list of phonemes from Wikipedia: http://es.wikipedia.org/wiki/Fonema

We did not use a viseme list, only a one to one correspondence with German phonemes.

This conversion tables needs further analysis and a few new symbols or association to

existing symbols.
Wohrmann’s German Spanish
LipWriting Symbols  SignWriting Symbol Names Phonemes Phonemes
Mundbilder Equivalencies Equivalencies
A d
@ Mouth Open Rectangle Yawn a: a
€
@ Mouth Open Rectangle
€.
e,¢
@ Mouth Open Oval °
e:
Mouth Open Oval Wrinkled ! i
i .
@ Mouth Open Oval Yawn d d
1)
@ Mouth Open Circle 9. o)
0.
u.
. (6)
@ Mouth Open Wrinkled u,y
y
Yy:
@ Mouth Closed Neutral m m, 1
b B ) b ) B ) P
@ Mouth Tense
p
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http://es.wikipedia.org/wiki/Fonema

=t

@ Teeth on Lips f, ¢
\'%
Tongue Tip Touches Inside 1 1
Mouth
d D,d,$,t,
@ Tongue Inside Mouth Relaxed n n, n, N
(up) )
t
Mouth Open Forward 3 ¢ 3.J
J
V4
Teeth 5 S
ks
ts
Q Mouth Wrinkles Single j ]
k l( ’ G ’ g ) Y ’
Tongue Inside Mouth Relaxed r,Ir
(down) r
g
. X
Mouth Wrinkles Double X
¢
Teeth on Tongue thd 6 0

Needed Symbols
h, 7.£,pn,r
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Cued Speech

alld po 0 O COOe VO 0 O Da O O D
DA ed Spee PO 0 ode
a I
O lado
l/ paso (side)
’%'?C = L Q e-0 b
' barbilla
-%:-N' — peso, poso (chin)
-\ i—u g
— Q garganta
\ i piso, pujo (throat)
A

Finger keys to code consonants  SignWriting  Spanish consonants Cued
(Spanish Cued Speech) handshapes Speech

Code

k—-A-d 2
cafiada
X-S—F 3
jersey
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and each vowel not
preceded by a
consonant

mofeta

w - |

huelo

q-g-r-|

cigarillo

c- j —nguttural

=N N
¢V vy ¢y | g edDn

[a] [e-0] | [i, u]
5O o
§ % Q]
TR
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Annex B Mundbildschrift Examples

Mundbildschrift Bulgarian Example

Prepared by Stefan Wéhrmann.

eaHo (edno)

oge (dwe)

Tpw (tri)

yeTtunpu (tschetir)

net (pet)

lwecT (schest)

cenem (sedem)

oceMm (ossem)

neset (dewel)

O 00N O OB~ W hh =

necert (desset)

—i
o

Mundbildschrift Zahlen von eins bis zehn in bulgarischer

Lautsprache

el 51 B'gl @19*019'.10
et
SRR
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Mundbildschrift Polish Example

Prepared by Stefan Woéhrmann.

jeden 1
(N o) dwa 2
trzy 3
cztery | 4
pigé 5
Cod(a X sze$é 6
siedem 7
(oL osiem 8
dziewied 9
(Jedd Kol I M-Iy |dziesiec | {()

Mundbildschrift Zahlen von eins bis zehn in polnischer

Lautsprache
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Mundbildschrift Russian Example

Prepared by Stefan Woéhrmann.

oanH | 1
gga | 2
(RS TPU 3
Selled( (I IN ) HeThIpE 4
naTe 5
Cod(ca)Solod LWecTb | 6
cCeEMb |7
BOCEMb| 8
AeBATb | 9
[EeCATb 110

Mundbildschrift Zahlen von eins bis zehn in russischer

Lautsprache




Annex C Deleg SignWriting Software

Video Presentation

Wodéhrmann, Stefan (2014) DELEGS-Editor: A Software Tool For Teaching Deaf
Students Spoken Language.

http://www.signwriting.org/symposium/presentation0012.html

Deleg free SignWriting software. http://www.delegs.com/DelegsPage/

List of features

Real-time translation of typed words into SignWriting

Easy selection of alternate sign translations of typed words

Storing and loading of SignWriting documents in a shared public area
Collaboration support by a sophisticated yet simple room concept
PDF export and printing of SignWriting documents

Creating and modifying signs on-the-fly within the editor

Support of English, German, Spanish, Portuguese

Support of ASL, DGS, LIBRAS, LSE, LSF, LSFB, LSM, LSQ, SZJ.

The team is located in northern Germany (Hamburg and Osnabriick) and consists of
members of IT company Workplace Solutions GmbH and University of Hamburg.

Click on the “Delegs international” button and on the icon in the pop-up.

German at http://www.delegs.com/delegseditor/

American Sign Language (ASL) at
http://www.delegs.com/delegseditor/?locale=en&signlocale=asl



http://www.signwriting.org/symposium/presentation0012.html
http://www.delegs.com/DelegsPage/
http://www.workplace-solutions.de/
http://www.uni-hamburg.de/
http://www.delegs.com/delegseditor/
http://www.delegs.com/delegseditor/?locale=en&signlocale=asl

-
<§:l ii '=§>J = Anttp://www.delegs.com/delegseditor/?locale=en&signlocale=as S e Rl e | (2 delegs.de - De.., @ Mew Docu.. *

] SignWriting line W Search word line ] Free text line

‘@ |_|_'-|.?F' New| E Sa'-;e| Save As Iﬁ Create PDF

Mew Document

Document name:  |[New Document

Language: ASL (American Sign Language)

BSL (British Sign Language)

DGS (Deutsche Gebdrdensprache)
LIERAS (Lingua Brasileira de Sinais)
LSE (Lengua de Signos Espaniola)
LSF (Langue des Signes Francaise)
LSFE (La Langue des Signes de Belgigue Francophoneg)
LSM (Lingwi tas-Sinjali Maltin)

LSQ (Langue des Signes Québécoise)
PJM (Folski Jezyk Migowy)

S7J (Slovenski Znakovni Jezik)

Page layout:
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Additional readings about SpeechWriting:

Even for a non-German reader, the information is clear and the phonetic notation may be
used in other languages.

Stefan Woéhrmann web site at http://www.gebaerdenschrift.de/ and “Ubersicht iiber die in
der Mundschrift verwendeten Symbole (Stand Februar 2002)” at
http://www.gebaerdenschrift.de/read/Mundbilder/uebersicht mundbilder.htm.

Stefan Wohrmann SpeechWriting symbol set is presented for German in:

“Ubersicht der Mundbild-Symbole in der GebérdenSchrift (Stand Juni 2012)”

e Wohrmann, Stefan (2014) Wéhrmann's SpeechWriting, in SignWriting
Documents, Teaches Deaf Students Spoken Language.

http://www.signwriting.org/symposium/presentation0002.html

e Wohrmann, Stefan (2014) How | Teach Mundbildschrift. 3 pages.

http://www.signwriting.org/symposium/archive/sws0002 01 How | teach Mundbil
dschrift.pdf

e Wohrmann, Stefan (2014) Mundbilder in SignWriting and Spelling rules. 5 pages.

http://www.signwriting.org/symposium/archive/sws0002 02 Mundbilder in SignWr
iting and Spelling rules.pdf

e Wohrmann, Stefan (2014) ABC (the Alphabet) in Mundbildschrift For English. 1
page.

http://www.signwriting.org/symposium/archive/sws0002 03 ABC in Mundbildschr
ift For English.pdf

e Wohrmann, Stefan (2014) ABC Tabelle Neu SignWriting Deutsch. 10 pages.

http://www.signwriting.org/symposium/archive/sws0002 04 ABC Tabelle neu SW
Deutsch.pdf

e Wo6hrmann, Stefan (2014) An Overview of Symbols in Mundbildschrift. 8 pages.

http://www.signwriting.org/symposium/archive/sws0002 05 Overview of Symbols
in Mundbildschrift Juli 2014.pdf

En
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http://www.gebaerdenschrift.de/read/Mundbilder/uebersicht_mundbilder.htm
http://www.signwriting.org/symposium/presentation0002.html
http://www.signwriting.org/symposium/archive/sws0002_01_How_I_teach_Mundbildschrift.pdf
http://www.signwriting.org/symposium/archive/sws0002_01_How_I_teach_Mundbildschrift.pdf
http://www.signwriting.org/symposium/archive/sws0002_02_Mundbilder_in_SignWriting_and_Spelling_rules.pdf
http://www.signwriting.org/symposium/archive/sws0002_02_Mundbilder_in_SignWriting_and_Spelling_rules.pdf
http://www.signwriting.org/symposium/archive/sws0002_03_ABC_in_Mundbildschrift_For_English.pdf
http://www.signwriting.org/symposium/archive/sws0002_03_ABC_in_Mundbildschrift_For_English.pdf
http://www.signwriting.org/symposium/archive/sws0002_04_ABC_Tabelle_neu_SW_Deutsch.pdf
http://www.signwriting.org/symposium/archive/sws0002_04_ABC_Tabelle_neu_SW_Deutsch.pdf
http://www.signwriting.org/symposium/archive/sws0002_05_Overview_of_Symbols_in_Mundbildschrift_Juli_2014.pdf
http://www.signwriting.org/symposium/archive/sws0002_05_Overview_of_Symbols_in_Mundbildschrift_Juli_2014.pdf

Mundbildschrift animations:

http://www.signwriting.org/symposium/presentation0002.html

We suggest visiting the animation web page: http://movementwriting.org/animation/sgn-

DE/.

It displays a welcome message in German Sign Language.

“A wonderful animation is on the opening page of the German

SignWriting web site, designed and animated by Stefan
Wohrmann, a teacher of Deaf children in Osnabruck:

62} http://www.gebaerdenschrift.de

Historically, this is the first animation of a full SignWriting
sentence. For those who know how to sign, it looks as if

someone is standing in front of you, signing! You can follow
along and sign with the animation. Spoken languages cannot be animated in the
same way that SignWriting can. Animated sentences hold the potential of teaching
deaf children to read full sentences sooner, and with better understanding.”

Several other animations are available at: http://www.movementwriting.org/animation/

SignWriting

Documents on SignWriting can be downloaded for free at:

http://www.signwriting.org/archive/docs2/sw0116-Lessons-SignWriting.pdf
http://www.signwriting.org/lessons/books/
http://www.signwriting.org/lessons/web/
http://www.signwriting.org/lessons/elessons/
http://www.signwriting.org/archive/docs5/sw0493-SWLessonsBook-Parkhurst-
EngLSE.pdf

http://www.signwriting.org/lessons/iswa/
http://std.dkuug.dk/jtc1/sc2/wg2/docs/n4090.pdf
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http://movementwriting.org/animation/sgn-DE/
http://www.gebaerdenschrift.de/
http://www.movementwriting.org/animation/
http://www.signwriting.org/archive/docs2/sw0116-Lessons-SignWriting.pdf
http://www.signwriting.org/lessons/books/
http://www.signwriting.org/lessons/web/
http://www.signwriting.org/lessons/elessons/
http://www.signwriting.org/archive/docs5/sw0493-SWLessonsBook-Parkhurst-EngLSE.pdf
http://www.signwriting.org/archive/docs5/sw0493-SWLessonsBook-Parkhurst-EngLSE.pdf
http://www.signwriting.org/lessons/iswa/
http://std.dkuug.dk/jtc1/sc2/wg2/docs/n4090.pdf

About SignWriting

e Sutton, Valerie (2014) Lessons in SignWriting. Text book. Center for Sutton
Movement Writing, Inc. La Jolla, California. USA. Available for free online.
Several illustrations of this document are an adaptation of the textbook.

e Sutton, Valerie and Frost, Adam (2010) SignWriting Reference Manual 2.
SignWriting Hand Symbols, ISWA 2010 by Valerie Sutton. Available for free
online.

e Parkhurst, Dianne and Parkhurst, Stephen (2010) A Cross-Linguistic Guide to
SignWriting®. A phonetic approach.

e Frost, Adam (2010) ISWA 2010 Symbol. Lessons Online Web lessons show
moving hand shapes with symbols.

Lecons en francais pour apprendre a écrire les signes:

Sutton, Valerie (2002) Lecons en SignWriting...lire et écrire les mouvements des
langues des signes. Les langues des signes sont des langues écrites. Center for Sutton
Movement Writing, Inc. La Jolla, California. USA. Disponible en téléchargement
gratuit:

e http://www.signwriting.org/archive/docs3/sw0221-Lecons-SW-Francais-1.pdf
e http://www.signwriting.org/archive/docs3/sw0222-Lecons-SW-Francais-2.pdf
e http://www.signwriting.org/archive/docs3/sw0223-Lecons-SW-Francais-3.pdf
e http://www.signwriting.org/archive/docs3/sw0224-Lecons-SW-Francais-4.pdf

Visemes

e DUMONT, A. (2008). Orthophonie et surdité. Communiquer, comprendre, parler.
Issy-les-Moulineaux, Elsevier Masson. Degré de visibilité des mouvements des
organes phonateurs. Page 195.
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http://www.signwriting.org/archive/docs3/sw0222-Lecons-SW-Francais-2.pdf
http://www.signwriting.org/archive/docs3/sw0223-Lecons-SW-Francais-3.pdf
http://www.signwriting.org/archive/docs3/sw0224-Lecons-SW-Francais-4.pdf

Arabic Visemes and Phonemes

Special Issue of International Journal of Computer Applications (0975 — 8887) on
Software Engineering, Databases and Expert Systems — SEDEXS, September
2012

Fatma Zohra Chelali, Khadidja Sadeddine, Amar Djeradi. Visual Speech
Analysis,Application to Arabic Phonemes. Speech communication and signal
processing laboratory. Electronics and computer Science Faculty Houari
Boumedienne University of sciences and Technologies. Algiers, Algeria.
http://research.ijcaonline.org/sedex/number2/sedex1015.pdf

French Visemes and Phonemes

(1997) Programme d'entrainement a la lecture labiale. DVD 1 Lecon 1. (c) Institut
Raymond-Dewar. Centre de réadaptation spécialisé en surdité et en
communication. La Fondation Surdité et Communication. Montreal, Canada.
Freund, Noémie (2011) labiokids: développement d’un matériel d’entrainement a
la lecture labiale pour enfants sourds ages de huit & douze ans, Volume 1.
Mémoire présenté dans le cadre de I’obtention du Certificat de Capacité
d’Orthophoniste. Faculté¢ de Médecine de Nancy Université Henri Poincaré —
Nancy I, Ecole d’orthophonie de Lorraine ©2011

http://dochum.univ-

lorraine.fr/public/SCDMED MORT 2011 FREUND NOEMIE.pdf

Portuguese SpeechWriting

Capovilla, Fernando Cesar (2011) Transtornos de aprendizagem 2, Editor:
Memnon, pages 276-283 on SpeechWriting in collaboration with Wéhrmann,
Stefan, ISBN 9788579540158

Phonetic symbols for Brazilian Portuguese:

Barbosa, Plinio A. and Albano, Eleonora C. (2004) Brazilian Portuguese.
ILLUSTRATIONS OF THE IPA. Phonetics and Psycholinguistics Laboratory &
Department of Linguistics. Instituto de Estudos da Linguagem, State University
of Campinas. Journal of the International Phonetic Association 34/2 C,
International Phonetic Association. Printed in the United Kingdom
DOI:10.1017/S0025100304001756
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http://docnum.univ-lorraine.fr/public/SCDMED_MORT_2011_FREUND_NOEMIE.pdf
http://docnum.univ-lorraine.fr/public/SCDMED_MORT_2011_FREUND_NOEMIE.pdf

http://www.unicamp.br/iel/site/docentes/plinio/BarbosaAlbano.pdf

Phonetic symbols for Portuguese:

e lan Maddieson Applied Phonetics: Portuguese Text-to-Speech. Arlo Faria.
University of California, Berkeley. Linguistics 110
http://www1.icsi.berkeley.edu/~arlo/publications/faria_ling110_proj.pdf

Cued Speech
About cued speech or French Langage Parlé Compléte (LPC) consult:

e http://cure-lequin.ecoles.csmv.qgc.ca/ecole-st-jude/lpc/

e http://cure-lequin.ecoles.csmv.gc.ca/files/2011/09/Dictionnaire-LPC_v8.pdf
e http://sourdsressources.wordpress.com/2012/02/09/bref-petit-cours-dipc/

e http://www.alpc.asso.fr/category/accueil/

e Bull, Kathleen; Gauthier, Mélanie and St-Jacques, Sophie (2012) Le langage parlé
complété. Cahier de formation de base. Ecole St-Jude, Commission scolaire
Marie-Victorin, Région de la montérégie, 5° édition, Montréal, Canada. 87 pages.

Official web sites:

e http://www.cuedspeech.org/
e http://www.cuedspeech.com/index.asp

Charts for several languages:

e http://www.cuedspeech.org/cued-speech/international-cue-charts.php

International links (several languages):

e http://www.cuedspeech.org/resources/cued-speech-international.php
e http://www.cuedspeech.com/links.asp
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Peruvian Alternative to Cued Speech with Kinemes

Oscar Huamani C. Psychologist, specialized in speech therapy web site:
e http://logopediaperu.blogspot.ca/2009/11/visemas-y-Kinemas.html
e http://logopediaperu.blogspot.ca/search/label/material%20de%20apoyo

e Santos Borregon Sanz (2010) Los trastornos de la articulacion. VVolume 26 de
Coleccion Lenguaje y Comunicacion. Volume 26 de Lenguaje y comunicacion.
Ciencias de la Educacion Preescolar y Especial. ISBN: 8478697616,
9788478697618. 96 pages.
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