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If you are viewing this course as a recorded 
course after the live webinar, you can use the 
scroll bar at the bottom of the player window 
to pause and navigate the course.

This handout is for reference only. It may not 
include content identical to the powerpoint. 
Any links included in the handout are current at 
the time of the live webinar, but are subject to 
change and may not be current at a later date.
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Voicing	&	Suprasegmentals
Vowels:	F1

Glides
Nasality

F2	Transitions
Vowels:	F2

Vowels:	F3

Plosive	Bursts
Affricate	Bursts

Fricatives

Liquids
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She said, “Give me a kiss”.
See Fred    give me a fish.
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Low	Frequency

High	Frequency

A ge	s					i x				ty to s i x			ty f i ve

¡ fricatives	versus	affricates:	sh	vs.	ch
¡ plosives	versus	fricatives:	d	vs.	z
¡ dipthongs	versus	vowels:	oi	vs.	o
¡ CV	&	VC	transitions
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“Why	chew	my	shoe”

Envelope	of	Onset
“ch”																					“sh”
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t    o  wee   k  s      l     a      t    er

“two weeks later”

“change”
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¡ Minimal	Effort
§ Minimal	Contrasts
§ Minimal	Durations
§ Reductions

¡ Only	as	clear	as	we	need	to	be	
§ General	human	tendency:	Conservation	of	
energy

¡ We	adjust	to	environment,	but.	.	.
¡ Assume	normally	hearing	listener
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¡ Natural	acoustic	changes	which	occur	when	a	talker	
attempts	to	produce	speech	which	is	precise	and	
accurate.
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¡ Picheny,	Braida,	&	Durlach:	Mid	1980’s
§ coined	the	term,	contrasted	to	“conversational	
style	speech”

§ documented	acoustic	changes
§ documented	intelligibility	improvement

¡ Slower	rate	of	speech
¡ More	frequent	and	longer	pauses
¡ Longer	phoneme	durations	(consonants	&	vowels)
¡ More	released	word-final	stops
¡ Greater	differentiation	of	vowels
¡ Improved	Consonant/Vowel	ratio



10/21/17

16

“Tuborg	is	a	famous	Danish	beer.	So	is	Carlsberg.”
Conversational																																					Clear

•Slower	Rate •Higher	Level •More	&	Longer	Pauses

“So	is	Carlsberg.”
Conversational																																					Clear

•Longer,	more	intense	consonants		(improved	C/V)
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Back Front

Vowel Triangle

/u/ /i/

/ae/

Low 2nd Formant           High 2nd Formant

Low 1rst Formant  

High 1rst Formant

/V/
At least 15 to 20% in

word recognition



10/21/17

18

¡ Elderly	&	young,	inexperienced	talkers
¡ 5-10	minutes	of	training	and	practice
¡ Materials	played	back	in	noise	to	patients	with	SNHL	
(mild-mod	sloping)
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Released Word-final Stops
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Vowels--Elderly
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0	dB	S/N					+5	dB	S/N					+10	dB	S/N						+15	dB	S/N						+20	dB	S/N
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1.	The	boy	fell	from	the	window	
2.	The	wife	helped	her	husband.	
3.	Big	dogs	can	be	dangerous.
4.	Her	shoes	were	very	dirty.	
5.	The	player	lost	a	shoe.	
6.	Somebody	stole	the	money.	
7.	The	fire	was	very	hot.	
8.	She’s	drinking	from	her	own	cup.	
9.	The	picture	came	from	a	book.	
10.	The	car	was	going	too	fast.

The	boy	know	from	

the	wife	helped	her	husband	

and	gods	in	the	game	

or	shoes.		

Her	player	lost	issue	

somebody	still	for	

my	player	was	very	

he's	drinking	from	her	own	

secure	gain	from	

the	car	was	going	to	that

+5	dB	S/N			Babble

1.	The	boy	fell	from	the	window	
2.	The	wife	helped	her	husband.	
3.	Big	dogs	can	be	dangerous.
4.	Her	shoes	were	very	dirty.	
5.	The	player	lost	a	shoe.	
6.	Somebody	stole	the	money.	
7.	The	fire	was	very	hot.	
8.	She’s	drinking	from	her	own	cup.	
9.	The	picture	came	from	a	book.	
10.	The	car	was	going	too	fast.

To	myself	from	the	window

the	life	helped	her	husband	

big	dogs	can	be	dangerous	

her	shoes	were	very	dirty	

the	player	lost	a	shoe	

somebody	stole	the	money

the	fire	was	very	hot	

cheese	drinking	from	her	own	cop

the	picture	came	from	a	book

the	car	was	going	too	fast

Sentences	in	Quiet
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Davis,	2002



10/21/17

26



10/21/17

27

¡ Individual	correlations	between	15	x	3	acoustic	
variables	and	Clear	Speech	Performance	benefit	for	
20	talkers

¡ Best	single	correlation	.45
¡ Most	<.2
¡ …
¡ Stepwise	analysis	drove	correlations	to	>.9
¡ .	.	.but	needed	9	or	10	dimensions
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¡ Naturally	produced	Clear	Speech	is	an	extremely	
complex	combination	of	acoustic	changes
§ Not	just.	.	.increased	C/V	ratio
§ .	.	.longer	consonant	durations
§ .	.	.more	pauses
§ .	.	.changes	in	intonation	contours		(linguistically	meaningful)

¡ DSP	approach	unlikely	to	mimic	this	effect
§ Finding/manipulating	phonemes	is	difficult
§ Time	marches	on
§ Manipulating	one	or	two	dimensions	is	not	enough
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/i/

F1
F2

F3

/i/

F1 F2
F3
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Please	jot	down	how	much	change	I	need.

p		l		ea			s				j						o				t				d		ow			n		how		m	u		ch					ch							a						n			ge			I								n			ee					d

Please	jot	down	how	much	change	I	need.

p		l		ea			s				j						o				t				d		ow			n		how	m	u	ch					ch							a						n			ge			I								n			ee					d
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Actual	effect	of	Fast	Acting	Compression
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