
For each trial, participants’ responses were 
recorded (whether they did or did not hit the 
spacebar) as well as what the appropriate 
response should have been (they should or 
should not have hit the spacebar). 

14 Participants were given a target word for a 
given technique, and were instructed to press 
the space bar whenever they thought that word 
was spoken by the speaker. 
 

For each technique participants completed 36 
trials, which comprised of four occurrences for 
each individual video. 
(3 words x 3 variations = 9 individual videos) 
 

VisUALISING PHONEMES
T o  I M P R O V E  S P E E C H - R E A D I N G

PROBLEM & MOTIVATION

SOLUTION
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A reduced set of consonant phonemes are 
placed in a semi-circular arrangement.

TO MANY

PHONEMESVISEME
ONE

PhonemeViz was evaluated against five other 
visualisation techniques (iBaldi, Captions, 
Spectrogram, VocSyl, and Lip-Magnification), 
as well as a no visualisation control (None).

Several visualisation techniques have been 
proposed to help speech-readers, however 
these have limitations that substantially restrict 
their value to speech-readers  

PhonemeViz enabled participants to achieve 
perfect F1 scores, which was significantly higher 
than all other techniques except Captions. 

Participants rated PhonemeViz as their 
second-most preferred option when asked if 
they would want to use the technique again 
(Captions were ranked first). 

Participants reported lower Mental Demand, 
Temporal Demand, Effort, and Frustration, as 
well as higher Performance with our 
technique than all of the other techniques 
except Captions.

To address these limitations, we developed two 
phoneme visualisation techniques to enhance 
speech-reading. 

PhonemeViz p resen ts s imple tex tua l 
representations of a speaker’s phonemes to 
the speech-reader. We have attempted two 
different visualiations, however only one has 
been evaluated so far.

A visual equivalent of a phoneme or 
unit of sound in spoken language.

A unit of sound that helps distinguish 
one word from another. 
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An atomic sound within speech is called a 
phoneme. For each phoneme, a speaker’s 
lips, teeth, and tongue produce a visual 
representation called a viseme.

Unfortunately for speech-readers, the viseme-
to-phoneme mapping is a “one-to-many” 
relationship. Where one mouth shape can 
represent several speech sounds.

TECHNIQUE MEAN f1 Score

None
Spectrogram

Vocsyl
Captions

Lip-Magnification
iBaldi

PhonemeViz

0.44
0.36
0.55
0.99
0.37
0.42
1.00

0.07
0.03

0.09
0.01
0.04
0.07
0.00

s.e

Left to Right - iBaldi, Captions, Spectrogram, 
VocSyl, PhonemeViz, Lip-Magnification

Table 2: Mean F1 scores ±s.e. for each technique

Table 1: Experimental words with the corresponding viseme 
group in the first column. Target words identified with (*). 

VISEME Word 1 Word 2 Word 3

/p/

/t/

/k/

/ch/

/p/

/k/

/t/

Pat

Sun

Kill

Chill

Banned

Light

Zone*

Mat

Done*

Gill*

Shill

Manned

Night

Tone

Bat*

Tonne

Nil

Jill*

Panned*

Kite*

Sewn

In this version, the inital phoneme of the last 
spoken word is displayed inside a semi-
opaque circle at the left side of the lips.

An arrow beginning from the centre of this 
semi-circle points at the initial consonant 
phoneme of the last word spoken to provide 
persistence. 


