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The	Voices	

Donegal	(Gaoth	Dobhair)	
–  Female;	Unit-selec8on	voice	
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TTS	-	Voices	available	at	www.abair.ie	

ABAIR	=	‘say/speak’		
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The	Team	
The	Phone8cs	and	Speech	Lab,	TCD	
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Background	of	ABAIR	IniNaNve	
Funding	
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The	ABAIR	IniNaNve:	3	types	of	research	acNvity		

(1)	Building	resources:	
the	phone8c-linguis8c	
components	

(2)	Core	technology	-					
-					the	TTS	system	

(3)	ApplicaNons	

(www.abair.ie)		
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Speech	Technology	-	Endangered	Languages	

		

	

					Technology		à		Globalisa0on	of	Culture		à		Language	Loss		

																																																																		

	 	 									..but,	properly	harnessed,	also	huge	poten3al	for	
	

																											à		Documen0ng	à	Preserving	à	Revitalising	
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Speech	Technology	-	Endangered	Languages	

Requires	
	
CooperaNon	of	phoneNcian-linguist	&	technologist	
	
Understanding	of	minority	language,	its	context	and	needs	
§  very	specific	challenges	for	technology	development	
§  different	prioriNes	from	the	typically	commercial	concerns	that	drive	

development	in	the	major	languages		
§  Non-mainstream	‘solu0ons’	oUen	best	meet	the	challenges/priori8es	
	
Vision	of	where	it	can	impact	
§  areas	of	impact/benefits	-	not	same	as	in	major	languages	
§  envisaged	uses	(users)	should	drive	priori8es	in	development	



Trinity	College	Dublin,	The	University	of	Dublin	

Irish:	a	CelNc	Language	

Irish	
Scots	Gaelic	

Manx	

Welsh	
Breton	
Cornish	

“ceann”	

“penn”	
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The	Irish	Context	

•  Endangered	

•  Decline	–	especially	in	last	150	years	

1800	->	1956	

	

1800	 1851	 1891	 1926	 1956	
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The	Irish	Context	

Endangered:	*Problem	of	Transmission*	
	

§  A	community	language	only	in	‘Gaeltacht’	areas	

§  Even	there,	only	c.	24%	of	popula8on	are	regular	speakers	

	

§  Sca`ered:	3	major	dialects 		

§  Geographically	separated	

§  OUen	large	phonological,	morphological	&	syntac8c	differences	

§  No	spoken	standard	variety	

	

The	Present	Situa8on	
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The	Irish	Context	

However,	on	the	posiNve	side:	

	

§  First	official	language	(State	support):	school	subject	->	age	18		

•  Irish	language	educa8on	à	many	challenges	

§  Many	speakers	outside	the	Gaeltacht	

	

§  Irish	medium	schools	increasingly	popular		

§  Educa8on	–	cri8cal	to	survival	

The	Present	Situa8on	
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ABAIR:	building	syntheNc	voices:	3	acNviNes	

(1)	Building	the	
phone8c-linguis8c	
components	

(2)	Core	technology	-					
-					the	TTS	system	

(3)	Applica8ons	

1.	Building	Resources/Components	of	TTS			->			DocumentaNon		
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Building	the	Text-to-Speech	system	

•  many	resources	not	available	
(or	not	fit-for-purpose)	

•  important	documenta8on	of	
language	structure	

	

1.	Building	Resources/Components	of	TTS			->			DocumentaNon		

	

Ba
la
nc
ed

	C
or
po

ra
	

Pronuncia8on	
Lexicon	

Le`er-to-Sound	
Rules	

Prosody	Model	

Normalisa8on		
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§  No	standard	spoken	variety:	3	main	dialects	
Ø  So,	mul8dialect	TTS	planned	from	outset		

	

§  No	dialect-specific	pronunciaNon	dicNonary	
Ø  	the	pocket	lexicon,	An	Foclóir	Póca		
Ø  proposes	‘standard’,	(Lárchanúint	-	Middledialect)	forms																							

compromise	–	using	bits	of	all	dialects	

Ø  not	fit-for-purpose	
Ø  no	na8ve	speakers	of	Lárchanúint	
Ø  no	possible	corpus	

Pronuncia8on	
Lexicon	
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Headwords	=	root	forms	

											other	inflected	forms?	

Pronuncia8on	
Lexicon	

14	inflected	versions	of	verbs	
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§  Built	own	dialect-appropriate	versions	

§  Hand	wri_en	approach		
§  machine	learning	(mainstream	op8on)	here	unsuccessful	

Pronuncia8on	
Lexicon	



Trinity	College	Dublin,	The	University	of	Dublin	

Rich	consonantal	System		
Le`er-to-Sound	

Rules	
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Contrast	important	to	grammar	
Le`er-to-Sound	

Rules	
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35	consonants	à	13	Consonant	le_ers	in	the	Irish	alphabet	 
 

	

Complex	wriNng	system	
Le`er-to-Sound	

Rules	
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Consonant	quality	shown	by	sequences	of	vowel	le_ers	

palatalised	C	ß	e		i		 		 		velarised	C	ß	a	o	u		

So,	a	single	vowel		–>		appears	to	have	many	wri`en	forms		

 

  

 

 

	

	
	
	
	

	
/i:/	

Í	
uí	
aí	
oí	
aoi	
ío	
aío	
uío	

Le`er-to-Sound	
Rules	 Complex	wriNng	System	
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/i:/	

í	 sí	
uí	 suí	
aí	 claí	
oí	 cloí	
aoi	 caoi	
ío	 díol	
aío	 maíomh	
uío	 bruíon	

Le`er-to-Sound	
Rules	 Complex	wriNng	System	
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/i:/	

Cʲ-		
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/i:/	

	 	Cʲ- 	 	 	 	Cˠ-	



Trinity	College	Dublin,	The	University	of	Dublin	

/i:/	

Cʲ- 	 	 									Cˠ-	 	 	 	Cʲ-Cˠ		
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/i:/	

	Cʲ- 	 							Cˠ-		 											Cʲ-Cˠ 	 					Cˠ-Cˠ		
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Wri`en	forms	–	oUen	fossilised	–	bear	witness	to	centuries	of	sound	changes		

	

(e.g.	future	nega8ve	form	of	verb	‘faigh’	to	get)	

	

			Ní						bhfaighfidh	->	‘not	get’	(future.)	

			/n	i:			w	i:	/	
		(2	sounds	–	11	le`ers)	

Archaic	wriNng	system	
Le`er-to-Sound	

Rules	
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Challenges,	e.g.,	

§  Cross-dialect	differences		&		no	standard	spoken	variety	

§  Archaic	&	Complex		wri8ng	system	

	

Non-	mainstream	approach	

§  Mul8	dialect	synthesis	

§  Hand	wri`en	rules/lexica	etc.	(Machine	learning	(mainstream)	-	poor	results		

	

Downstream	benefits	

§  Modular	dialect-by	dialect	development	

§  Exploited	in	downstream	applica8ons	(educa8onal	–	see	below)	

§  Goldmine	for	research	

Le`er-to-Sound	
Rules	

Pronuncia8on	
Lexicon	
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(1)	Building	the	
phone8c-linguis8c	
components	

(2)	Core	technology	-					
-					the	TTS	system	

(3)	Applica8ons	

		2.	Building	a	TTS	system/Core	technology		->	PreservaNon		
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Voices	available	at	www.abair.ie	
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3	main	dialects	

Ulster	(Donegal)		
	
	

	 	 	 	Connaught			
	
	

	 	 	 	Munster	(Kerry)		
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The	Voices	

Donegal	(Gaoth	Dobhair)	
–  Female;	Unit-selec8on	voice	
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The	Voices	

Connaught	(Ráth	Chairn)	
– Male;	unit-selec8on	voice	
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The	Voices	

Connaught	(Ráth	Chairn)	
– Male;	HTS	voice	
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The	Voices	

Munster	(Corca	Dhuibhne)	
–  Female;	HTS	voice	
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3	main	dialects	

Ulster	(Donegal)		
	
	

	 	 	 	Connaught			
	
	

	 	 	 	Munster	(Kerry)		



More	dialects……Preserving	‘virtual	speakers’	

‒  Extension	to	most	threatened	dialects		

			 	(Mayo,	Múscraí,	Aran	Islands,	An	Rinn)	

	

‒  Poten8al:	extension	to	Scomsh	dialects…	

‒  Poten8al:	resurrect	virtual	speaker	of	Manx?	
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Website	-	access	to	resources,		TTS	innards	

–  Phone8sa8on	
–  Text	Normalisa8on	

–  Part-of-Speech	Tagging	

Also,	see	below,	

–  Learning	Resources	
–  Screenreader	
–  etc.	
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Web	availability	->	a	global	community	

A	large,	unexpected	global	community	of	users	

•  Very	large	numbers	in	North	America,	Britain	

•  hits	from	virtually	every	corner	of	globe	

•  can	‘finally’	hear	how	wri`en	text	is	pronounced!	

In	Ireland:	parents	helping	schoolchildren	with	homework	

•  increases	exposure	to	na8ve-like	language	

•  hugely	helpful	in	early	reading	
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3.		ApplicaNons																																				à	Maintenance/RevitalisaNon	

(1)	Building	the	
phone8c-linguis8c	
components	

(2)	Core	technology	-					
-					the	TTS	system	

(3)	ApplicaNons	
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3.		ApplicaNons																																				à	Maintenance/RevitalisaNon	

(1)	Building	the	
phone8c-linguis8c	
components	

(2)	Core	technology	-					
-					the	TTS	system	

(3)	ApplicaNons	



Trinity	College	Dublin,	The	University	of	Dublin	

3.		ApplicaNons																																				à	Maintenance/RevitalisaNon	

(1)	Building	the	
phone8c-linguis8c	
components	

(2)	Core	technology	-					
-					the	TTS	system	

(3)	ApplicaNons	
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3.		ApplicaNons	

EducaNon	 Disability	 Public	Use	 Commercial		
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3.		ApplicaNons	

EducaNon	
	

Educa8onal	
Games	

Disability	
	
	

Public	Use	
	
	

Commercial	
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3.		ApplicaNons	

EducaNon	
	

Educa8onal	
Games	

Disability	
	

Screenreader	

Public	Use	
	
	

Commercial	
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3.		ApplicaNons	

EducaNon	
	

Educa8onal	
Games	

Disability	
	

Screenreader	

Public	Use	
	

Webbrowser	

Commercial	
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3.		ApplicaNons	

EducaNon	
	

Educa8onal	
Games	

Disability	
	

Screenreader	

Public	Use	
	

Webbrowser	

Commercial	
	

Mobile	Eng-
Irish	talking	
dic8onary			
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Public	use	
Web	Browser	………															in	tesNng	phase	
to	read	out	online	dicNonaries,	newspapers…	

l8modal	speaking	textbooks	
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Disability	&	Access		
Screen	Reader	for	the	visually	impaired	

Hitherto:		

•  Irish	text	read	thru	English	TTS	à	like	learning	a	new	language		

»  Very	few	books	in	Braille	

•  Excluded	from	Irish	language	networks,	educa8on	etc..	

	

Development	

•  CollaboraNon	with	NCBI	(NaNonal	Council	for	the	Blind	of	Ireland)	

•  Entailed	redeveloping	synthesis,	using	a	different	engineering	engine	
to	allow	very	rapid	response	8me	needed	
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Disability	&	Access		
Screen	Reader	:	with	speech	&	Braille	output	
Launched	last	week	
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Disability	&	Access:											DAISYBooks		

mulNmodal	speaking	textbooks:	acNve	pipeline	of	producNon	
CollaboraNon	with	ChildVision	Ireland	
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EducaNon	
CabairE:		web	applicaNon	–	ABAIR	voices	in	the	classroom	
Funded	by	COGG	
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A	‘talking	blackboard’	

	

	

	

Teachers	crea8ng	teaching/learning	materials	within	CabairE	
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Funded	by	COGG:	
	

Teachers	can	create	content,	using	speech	and	visual	feedback:	

•  highlighNng:	word/phrase,	of	le`er	sequences	corresponding	to	sounds	

•  pronuncia8on	training		

•  Reading,	wri8ng		(especially	important	for	dyslexics)		

•  variable	speed	

•  magnificaNon	

•  choice	of	dialects	
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Future:	CabairE	as	a	virtual	resource	centre	

	

	

	

Teachers	crea8ng	materials	within	CabairE	

	

	

	

Upload	&	share:	along	with	other	educa8onal	resources	
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Future:	ExploiNng	phoneNc-linguisNc	resources	
		-	pronunciaNon,	&	literacy	training	
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Phonological	Awareness	

DisNnguishing	between	the	sounds	of	Irish	
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Phonological	Awareness	
Colour	coding	contrast:	speech	&	visual	cues		

Alphabet:	one	set	of	consonants	

Two	sets	of	sounds:	 and	
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Phonological	Awareness	
Colour	coding	contrast:	speech	&	visual	cues		
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Phonological	Awareness	
Colour	coding	contrast:	speech	&	visual	cues		

Transla8on:	
“The	lion	
ate	my	
lunch!”	
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Phonics:	Linking	sound	->	orthography	
Using	our	le_er-to-sound	rules	

		linking	sound	->	orthography		
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Linking	sound	->	orthography	

	

	

bí	

	

	

buí	

	

Spelling:	the	vowels	denote	the	
difference	between	consonants	

that	are	slender	and	
consonants	that	are	broad	
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í	

igh	

ío	

	

aoi		
aí	
uí	
aoi	
oí	

	

Spelling:	the	vowels	denote	the	
difference	between	consonants	

that	are	slender	and	
consonants	that	are	broad	
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í	

igh	

ío	

aoi		

aí	

uí	

aoi	

oí	

	

Spelling:	the	vowels	denote	the	
difference	between	consonants	

that	are	slender	and	
consonants	that	are	broad	
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Ní	

Nigh	

Fíon	

Naoi		

Claí	

Buí	

Faoi	

Croí	

	

Spelling:	the	vowels	denote	the	
difference	between	consonants	

that	are	slender	and	
consonants	that	are	broad	
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High-frequency	wordsà		
			from	the	spoken	corpora	

High-frequency	wordsà		
from	the	spoken	corpora	
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The	Future…	
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EducaNonal	Games	
	Virtual	Reality	Fáilte	go	TCD		
	real-Nme	crowd	in	a	virtual	model	of	Dublin	

Anima8ons:	Metropolis	Project,	Graphics,	Vision	&	Visualisa8on	Group,	TCD	

Front	Square,	TCD	anima8on:	
user	is	eavesdropping	on	
conversa8ons	of	characters		
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EducaNonal	Games	
Video:	Fáilte	go	TCD	
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EducaNonal	Games	
	

Prototype	dialogue	partner						Taidhgín	

Have	a	conversa8on	in	
Irish	with	the	talking	
monkey!	Type	into	the	
system	and	listen	to	the	
monkey	replying	in	your	
choice	of	dialect!	
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Video:	Taidhgín	
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Future	direcNons	

(1)	Building	the	phone8c-
linguis8c	components	

(2)	RecogniNon	à			
dialogue	systems	
(children’s	voices)	

(3)	EducaNon	-	CALL	
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Technology	for	Endangered	Languages	à	ideally	entails:	

	
CollaboraNon	of	phoneNcian/linguist/technologist	
	
	
Understanding	minority	language,	challenges	&	prioriNes			
	
	
Vision	-	impact:	end	users	should	drive	prioriNes	for	development	



Buíochas	le…	



Sin	agaibh	mo	scéal…	
	
							…agus	má	tá	bréag	ann,	bíodh,	
	

																												…mar	ní	mise	a	chum	ná	a	cheap!	



Go	raibh	maith	agaibh	


