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Acoustic analysis of dysarthric speech with 
some implications for automatic speech 
recognition 
Tina Magnuson and Mats Blomberg 

Abstract 
This paper describes one part of an EU project, ENABL, in which speech 
recognition systems are used to provide access by voice to computer software. An 
acoustic analysis of the speech of fourteen motorically disabled persons, twelve 
with dysarthria and two without, is presented. The analysis is based on a standard 
description of dysarthric speech and parameters such as fundamental frequency, 
syllable rate, speech/articulation rate, reading speed, dysfluencies and articulatory 
deviations are measured. Implications for speech recognition systems are 
discussed. 

 
Introduction 
Automatic speech recognition (ASR) is 
becoming an increasingly attractive method for 
text entry, keyboard work and other forms of 
computerised environmental control. The more 
advanced and adaptive the systems, the more 
available and accessible they are for individuals 
with motor impairment and, additionally, for 
persons with dysarthria. Previous work by other 
investigators has pointed out the possibilities for 
dysarthric speakers to use ASR, but up to now 
no systems have been satisfactorily developed to 
be used in everyday life for persons with 
moderate to severe dysarthria. Most studies have 
focused on how well the dysarthric speech has 
been recognised by the system compared to 
normal speech, i.e., quantitative studies. It is 
also important, however, to find out whether 
there are any possibilities of improving the 
results by adapting the systems for a particular 
dysarthric deviation. Ferrier et al (1995) showed 
in their study that normal speakers, quite 
expectedly, significantly outperformed dys-
arthric speakers. They also showed that different 
types, not only the degree, of dysarthria had an 
impact on success with the ASR system. 
Speakers with frequent pauses within words 
scored lower than speakers with many dysarthric 
features. Thomas-Stonell et al. (1998) also 
showed that percentage of recognition was 
higher for normal speakers than for dysarthric 
speakers over the whole spectrum, regardless of 
the degree of dysarthria. They also showed that 
good recognition results correlated well with 
high degree of intelligibility (naturally) but that 
perceived speech consistency did not correlate 

significantly with good ASR results (Thomas-
Stonell et al., 1998). 

The analysis in this report has been 
performed within the EU project ENABL. The 
objective of this project has been to provide 
computer access to persons with motor dis-
abilities through the use of speech recognition 
techniques. Because these types of disabilities 
often co-occur with speech impairment 
(dysarthria), one part of the project has been 
devoted to studying the problem of automatic 
recognition of dysarthric speech. For this pur-
pose, a number of persons with motor dis-
abilities, with or without dysarthria, participated 
in the project. Their speech was recorded and 
analysed perceptually and acoustically. In the 
future, this type of analysis will, hopefully, be 
used to make prognostic statements regarding 
success or failure with ASR systems. Insight 
into what problems are especially critical for 
ASR can give suggestions for adapting the 
systems for different types of user categories. 
This paper describes the acoustic analysis and, 
when possible, compares the results with the 
perceptual results. Articulatory deviations are 
exemplified by the means of spectrograms. The 
perceptual analysis and the actual recognition 
results are presented in two other contributions 
in this volume (Rosengren, this volume, pp 13-
18, Talbot, this volume, pp 31-38). 

Method and material 
Test persons 
The speech of 14 motorically disabled persons, 
12 with  and  two  without  dysarthria,  has  been 
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 Table 1. A short presentation of the twelve dysarthric speakers. 

Test person  Sex Age Degree of dysarthria Diagnosis 

M1 male 54 mild stroke 
F1 female 52 very mild MS 
M2 male 45 mild  hered ataxia 
F2 female 32 moderate CP 
F3 female 39 mild MS 
M3 male 30 mild tumour/ataxia 
F4 female 58 moderate stroke 
M4 male 31 mild/moderate spastic CP 
M5 male 51 mild/moderate stroke/ataxia 
F5 female 15 moderate CP 
F6 female 15 moderate cerebell. syndr 
F7 female 15 moderate/severe CP 

Non-dys 1 male 27  Spinal cord injury (SCI) 
Non-dys 2 male 34 SCI/insuff. breathing 
  

recorded and analysed acoustically. Out of the 
dysarthric speakers, five were men and seven 
were women. The subjects were between 15 and 
58 years old. Both diagnoses and the severity 
and type of dysarthria varied. A brief cate-
gorization of the test persons is shown in Table 
1. For further information about the test persons, 
see Rosengren (this volume). The “Degree of 
dysarthria” classification is an overall perceptual 
judgement from the same article. The order of 
the test persons in the table is based on the 
results from the intelligibility test of isolated 
words, which is part of the perceptual analysis. 
This means that test person M1 obtained the 
highest percentage of correctly perceived words 
during a listening test.  

Speech material 
The subjects were recorded reading for about 
one half to one and a half hour each. Both the 
perceptual and the acoustic analyses use the 
same speech material, which was originally 
based on four different sources. For the acoustic 
analysis presented in this study only two of them 
were used: 
• A story ("Ett svårt fall"), that is widely used 

as a standard passage in speech and voice 
analyses. The passage contains 92 words.   

• The Swedish Dysarthria Test (Hartelius & 
Svensson, 1990). The Dysarthria Test is 
designed to indicate which of the speech 
processes seems most affected, the type of 
dysarthria (or neurological location) that 
seems to agree with the symptom con-
stellation and the severity of dysarthria. The 
test consists of six sections that evaluate 
respiration, phonation, oral motor function, 

articulation, prosody and intelligibility. A 
new pre-release of the intelligibility section 
was obtained from the authors. This new 
version consists of lists of 68 one- and two-
syllable words that are randomly generated 
from a program that contains a lexicon with 
1500 minimal pairs. The program also 
generates 10 grammatically correct 
sentences with nonsense content. Seven 
phonetically representative sentences are 
also included which are constructed to 
represent different articulation types; 
bilabials, labiodentals, dentals, palatals, 
velars, consonant clusters and vowels.  

The testing concentrated on the articulation 
and intelligibility aspects of speech, which are 
of most interest for speech recognition. In the 
articulation test, the test persons read the seven 
phonetically representative sentences. The 
intelligibility sections included the 68-item word 
lists and the nonsense sentences. The speech 
task from the Dysarthria Test for evaluating oral 
motor function was fast syllable repetitions. The 
test persons were asked to repeat "pa", "ta" and 
"ka" at an even pace as fast as possible. 
Differences between the three syllables 
indicated the location of the most severe 
muscular problem; in the lips, or at the front or 
back of the tongue.  

Acoustic analysis 
The acoustic analysis of the recorded speech 
samples was carried out as a complement to the 
perceptual observations, described earlier in this 
volume, for later studies of possible relation-
ships with the speech recognition results. The 
analysis follows a standard description of 
dysarthric speech. The speech samples are based 
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on digital audiotape recordings. The recordings 
of the representative sentences were auto-
matically labelled at the word and phonetic 
levels by an algorithm for forced alignment 
(Blomberg & Carlson, 1993). This procedure 
determines the time positions and, to some 
extent, the identities of the labels given the 
orthographic text of the sentence. The identities 
are selected among one or more optional 
phonetic transcriptions of the words in a 
pronunciation lexicon. The precision in the 
alignment process was lowered by the deviant 
speech quality and, therefore, errors in the 
output label identities and time positions were 
manually adjusted using listening and visual 
inspection of spectrograms (Liljencrants, 1988; 
Sjölander et al., 1998). Fundamental frequency 
analysis was performed using a method based on 
time domain double peak picking (Ternström, 
1998). The following acoustic parameters have 
been measured: 
• Mean fundamental frequency together with 

the mode value and standard deviation. 
• The highest achievable syllable repetition 

rate for the speakers. 
• Sentence-based vs. word-based syllable rate 

extracted from the phonetically represen-
tative sentences. The sentence-based rate is 
defined as the utterance duration divided by 
the number of pronounced syllables. The 
word-based rate differs from the sentence-
based rate in that the duration of the inter-
word non-speech intervals is subtracted 
from the total duration of the utterance 
before division. The latter definition is 
intended to remove the influence of long 

pauses between words, which may have 
causes other than limitations in the 
articulation skill.  

• Reading speed, measured as the total time 
consumed reading the standard passage 
divided by the number of words.  

• Deviant phonetic spectral quality detected 
by the means of spectrogram displays.  

Amplitude, which also has implications for 
speech recognition, has not been included in this 
study since the accuracy was diminished due to 
the lack of standardised recording procedures. 

Results 
Fundamental frequency 
Mean fundamental frequency values were 
extracted together with the mode value and 
standard deviation. The results are shown in 
Figure 1. Just as for normal speakers, there is 
some spread in pitch, but for the dysarthric 
speakers the variability may have a different 
cause. The variability of the dysarthric group as 
a whole appears similar to that of a normal 
group. However, looking at the results at an 
individual level, one notes that some speakers 
have a highly fluctuating F0 (demonstrated by a 
large SD and a large difference between the 
mode and the mean values, such as for test 
persons M2 and F5) whereas others have a 
monotone F0 (demonstrated by a small SD with 
mode and mean values relatively close, such as 
for F2, F3 and F7 shown in Figure 1). For 
comparison, survey studies on the fundamental 
frequency distribution of normal speakers 
(Baken, 1987;  Henton, 1989)  report  mean  and 
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Figure 1. Mean and mode fundamental frequency values (Hz) for twelve dysarthric speakers. 
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mode values at approximately 120 Hz for men 
and 210 Hz for women. The reported range is 68 
– 195 Hz and 126 – 275 Hz for male and female 
speakers, respectively. The individual range 
varies between 4 semitones and one octave. 
However, variations in fundamental frequency, 
which are normally included in a standard 
description of dysarthric voices, do not have a 
real impact on the outcome of the recogniser. 
These measures were included in this study 
because deviations in this parameter may 
correlate with other deviant parameters. 

Syllable rate in repetitions 
Syllable repetition rate for the speakers was also 
measured. The intended use of this measure was 
to test the hypothesis that there is a considerable 
difference in rate between dysarthric and non-
dysarthric speakers. In Table 2 we can observe 
that almost all test persons in this study had 
lower values (3-3,5 syllables per second) than 
the normal speakers (6,5-7,5 syllables per 
second) (Hartelius & Svensson, 1990). In fact, 
the fastest rate of the dysarthric speakers was 
slower than the slowest measured rate of the 
normal speakers. 

Speech/articulation rate 

Table 2. Syllable rate in repetitions for the 12 dysarthric speakers in this  
investigation in comparison with data from normal speakers 

Dysarthric speakers Speed St Dev. Normal speakers Speed 

Mean /pa/ 3,5 1,2 Mean /pa/ 7,3 
Mean /ta/ 3,3 1,1 - - - - 
Mean /ka/ 3,0 1,0 Mean /ka/ 6,8 
MEAN /CV/ 3,3 1,1 MEAN /CV/ 7,0 
     

 

To measure and calculate the test persons’ 
speaking rates, the seven phonetically represen-
tative sentences from the dysarthria test were 
employed. Two measures were used in order to 
make a distinction between the movement rate 
of the articulators and other sources influencing 
the utterance duration. The reason for this 
distinction is that speech may be processed 
differently by the recogniser depending on 
whether the speaker articulates slowly due to 
deficient motor control or whether the speaker 
has a normal articulation rate but has to make 
non-linguistically motivated pauses between 
words, due to, for example, lack of breathing 
control. The term articulation rate was defined 
as a word-based syllable rate, including pauses 
and other non-speech incidents within words but 
not between words or phrases. Speech rate was 
defined as a sentence-based syllable rate, 
including pauses between words within phrases 
and clauses, but not between sentences. Both the 
articulation rate and the speech rate were 
measured in syllables per second and extracted 
from the label files. The results can be seen in 
Figure 2. As normal articulation rate is 
approximately five syllables per second, we can 
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Figure 2. Articulation rate, speech rate and their difference (syllables/sec) for the 12 dysarthric 
speakers and the two motorically disabled non-dysarthric speakers. 
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see that the rate for the dysarthric speakers is 
considerably slower. However, even non-
dysarthric speaker no. 2 in this material scores 
lower than normal, possibly due to his 
insufficient breathing function. 

In Figure 2, the left-to-right order of the 
dysarthric test persons is based on the ranking of 
their results in the intelligibility test for isolated 
words. As we can see, neither of the two rate 
measures corresponds to this ranking. However, 
there seems to be a tendency towards correlation 
between intelligibility and the difference 
between articulation rate and speech rate. This 
difference is caused by inclusion of pauses 
between words. Only four persons demonstrate a 
noticeable difference between articulation rate 
and speech rate (M4, F6, F7 and non-dys 2). 
These three dysarthric speakers all have low 
intelligibility test ranking. We do not believe 
that pauses between words affect intelligibility, 
but they probably co-occur with pauses within 
words and other deviant aspects of articulation. 
The phonetic labelling has indeed shown that 
test persons F6 and F7 make pauses within 
words, which is linguistically unnatural and 
probably affects intelligibility. This deviation 
may co-occur with poor articulation to an even 
higher extent than pauses between words.  

In the following section, it is important to 
keep in mind that the articulation deviation score 
and the results from the intelligibility test of 
isolated words and nonsense sentences are based 
on the perceptual analysis. The isolated word 
intelligibility measure did not correlate with 
articulation rate, which one might assume, i.e., 
that slow speed and poor intelligibility would 
co-occur. In Figure 2, we can see that speakers 
M5 and F5, who had low scores on the 
intelligibility test, are not slower than M1 and 
F2, who had high scores. In order to examine the 
relationship between the different measures, 
correlation was calculated for articulation rate 
and speech rate vs. three measures from the 
perceptual analysis, i.e., articulation deviation 
scores, intelligibility of isolated words, and 
intelligibility of nonsense sentences. The results 
can be seen in Table 3 and Figures 3 to 8.  

The correlation results confirmed our finding 
of the weak relationship between the results 
from the intelligibility study and articulation rate 
seen in Figure 2. No significant correlation was 
found. The strongest correlation was between 
articulation deviation score and speech rate (r=  
-.479, n = 12, p<0.5) which was close to 
significance at the 0.1 level (r=-.497). In 
contrast to the unexpected lack of intelligibility 
– articulation rate correspondence, this negative 
correlation corresponds well with the expected 

condition of co-occurring poor and slow 
articulation.  
Table 3. Correlation matrix for the 12 dys-
arthric speakers. Articulation rate and speech 
rate are compared to three measures from the 
perceptual analysis. 

 Articul. 
deviation 
score 

Word 
intelligi-
bility 

Sentence 
intelligi-
bility 

Articulation 
rate  

-0,372 0,119 0,209 

Speech 
 rate 

-0,479 0,279 0,333 
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Figure 3. Correlation between the articulation 
deviation score and the articulation rate.  
(r=-.372) 
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Figure 4. Correlation between the articulation 
deviation score and the speech rate. (r=-.479) 
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Figure 5. Correlation between intelligibility of 
isolated words and articulation rate. (r=.119) 
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Figure 6. Correlation between the intelligibility 
of isolated words and the speech rate (r=.279) 
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Figure 7. Correlation between the intelligibility 
of nonsense sentences and the articulation rate. 
(r=.209) 
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Figure 8. Correlation between the intelligibility 
of nonsense sentences and the speech rate. 
(r=.333) 

Reading speed 
Reading speed measures were based on the 
standard passage "Ett svårt fall". This text was 
chosen because it is more coherent than the 
isolated sentences and we believe that this 
speech sample, with deliberate pausing, is closer 
to natural speech. Reading speed was calculated 
as words per minute, measuring the total time 
spent reading the passage divided by the number 
of words (92 words). Pauses and other non-
speech incidents were included in this measure. 

In Table 4, the normative data taken from the 
Dysarthria Test are compared with the results 
from the twelve dysarthric speakers in this 
study. We can see that the mean for the 
dysarthric speakers (88 w/m) is lower than the 
lowest range value for normal speakers (121 
w/m).  

Table 4. Reading rate (words/minute and 
syllables/second) for the twelve dysarthric 
speakers compared to normal data (Hartelius & 
Svensson). Figures within brackets are the 
corresponding values for syllable per second. 

Speakers Mean 
(w/m) 

Mean 
(s/s) 

Range 
(w/m) 

St. Dev. 
(w/m) 

Normal 177 (4,7) 121-221    24 

Dysarthric  88 (2,46) 32-157    37 

 
However, individual speaker data in Figure 9 
displays some overlap. Three of the dysarthric 
speakers (M1, F1 and M5) are within the normal 
range whereas one of the motorically disabled 
non-dysarthric speakers is below the normal 
range, possibly due to his breathing insuffi-
ciency. For subject F6, the very slow rate (33 
words/minute) does not reflect her speaking rate 
but is due to her reading difficulties. At a second 
trial, when the test person repeated the sentences 
read out aloud by the test leader, the result was 
104 words/minute. In the latter measure, how-
ever, pauses between phrases and sentences had 
to be excluded in order to avoid interference 
from the test leader’s prompts. This method was 
used for the perceptual analysis, which explains 
the difference between the rate values. 

Articulation rate vs. reading speed 
The purpose of the following section is to 
exemplify the difference between slow arti-
culation and slow speech due to extensive 
pausing while reading running text. Neither 
pauses within words or between words within 
clauses would be linguistically appropriate. We 
have chosen the standard passage because of the 
coherence and higher degree of representa-
tiveness. Two speakers have been selected and 
compared with respect to their reading rate of 
the first two sentences of the passage. The 
difference in utterance duration between the 
speakers is small (88 vs. 96 seconds) but the 
intrinsic relationship between speaking rate and 
pauses differs considerably. 

 24



TMH-QPSR 1/2000 

128

158

115

55

110

79 68
58

131

72

33
50

197

117

0

50

100

150

200

250

M1 F1 M2 F2 F3 M3 F4 M4 M5 F5 F6 F7 non-
dys1

non-
dys2

Speaker M4 has an articulation rate close to 
normal but makes 14 linguistically inappropriate 
pauses between words within the phrase. Pauses 
longer than 450 ms (mean = 1050 ms) are listed 
in Table 5.  

Figure 9. Reading speed (words per minute) of a standard passage "Ett svårt fall." for the 12 
dysarthric speakers and the two motorically disabled non-dysarthric speakers. 

Speaker F4 does not make as many or as 
lengthy pauses between words but, rather, has a 
slower articulation rate including prolonged 
occlusions within the word. Examples of this 
phenomenon are listed in Table 6. 

Speaker F4 also makes pauses between 
words within the clause. These pauses are 
shown in Table 7. 
 
Table 5. Speaker M4. Pauses between words 
>450 ms. The dash indicates the location of the 
pause. 

Text sample ms 
Ett – svårt fall 1400 
En pojke – kom 1000 
inspringande – på   650 
gård – och 1800 
undrade – om   650 
kunde – få   500 
mening 1 – 2 1950 
frågade – vad   700 
till – svarade   800 
pojken – att   700 
bror – hade   600 
träsk – och 2800 
och – att   700 
att – han   450 
Mean 1050 

Table 6. Speaker F4. Pauses within words 
including 15 prolonged occlusions.  

Text sample ms 
En pojke 1000  
Pojke   285  
kom   205  
dag   200  
inspringande   180  
inspringande   300  
spade   430  
spade   200  
bonden   200  
frågade   265  
frågade   200  
svarade   180  
pojken   280  
att   165  
upp honom   385  
Mean   298  
 
 

Table 7. Speaker F4. Pauses (some filled) 
between words > 450 ms. 

Text sample ms 
inspringande – på   600 
frågade – vad   600 
till – svarade   500 
pojken – att 1180 
träsk – och   450 
Mean   666 
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Dysfluencies  
In the previous sections, we have discussed 
different possible causes of slow speaking rate 
and made a distinction between articulation rate, 
speech rate and reading rate. These measures all 
reflect different degrees of dysfluency. Dys-
fluencies in this material were realised as filled 
or silent, speech or non-speech segments and 
represent reading errors, repetitions, stammer-
ing, prolonged occlusions, prolonged transitions 
etc. These effects are critical for most speech 
recognition systems. 

Articulation 
Perhaps the most relevant of all the aspects of 
speech production, for the recogniser as well as 
for a human listener, is articulation. Articulation 
in this study is defined as the speed, precision, 
timing, and co-ordination of the separate arti-
culators, i.e., the lips, the different parts of the 
tongue and the velum. In the paper on the 
perceptual analysis (Rosengren, this volume), 
the relationship between the severity of arti-
culation (articulation deviation score) and 
intelligibility is discussed. In this report, we 
focus on the acoustic representation of speech. 
We do not intend to give a complete spectral 
analysis of the speakers’ production, but 
exemplify in the following section some of the 
mispronunciations by demonstrating their 
acoustic correlates. These types of articulatory 
deviations will have implications for most 
speech recognition systems.  

Speaker F4 has difficulties with the manner 
of articulation and the fine gesture to make the 
[l] lateral. Instead we see a linguadental closure 
and burst followed by [l] with high fricative 
energy (Figure 10). Part of the interval is 
devoiced. A phoneme recognition system might 

produce [tl] or [t] + fricative instead of the [l]. 
The speaker represented in Figure 11 (M4) 

evidently has problems in the time co-ordination 
between two articulatory gestures belonging to 
the same phoneme transition. There is a large 
delay, around 150 ms, between the dental 
opening after [n] and the labial closure into [f] in 
the word sequence “en fin”. In this interval, the 
vocal tract is open and a long vocalic segment is 
inserted between the two consonants. In normal 
speech, these two gestures overlap in time with 
no intervening vowel, or possibly with a short 
vowel inserted. An automatic speech recogniser 
would probably detect an extra syllable.  

Speaker M4 also demonstrates difficulties in 
reaching full linguadental closure in the final [t] 
of “året” (Figure 12). There may also have been 
difficulties in closing the velum, thus leading to 
nasal leakage. It is not clear if the frication is 
generated by residual airflow in the vocal tract 
through an incomplete dental closure, or by air 
leakage into the nasal tract via the velo-
pharyngeal closure.  

Speaker M5, like speaker F4 in Figure 10, 
also produces a closure and burst segment in the 
beginning of [l] and in the end of [n]. (Figure 
13). He seems to have difficulties with the fine 
precision of the narrow lateral opening for [l] as 
opposed to complete closure for a stop and the 
timing for closing the velum. A recogniser 
might insert voiced plosives in these instances. 

In Figure 14, speaker F5 shows difficulties 
reaching complete velar closure (maybe due to a 
coordination problem), which leads to nasal 
leakage in [p]. A late voice onset in the first [p] 
will probably result in the recogniser detecting 
an unvoiced fricative. The fricative energy in 
both [p]:s is likely to cause insertion of (another) 

 
Figure 10. Spectrogram of the utterance [biÉlen] from the sentence “Pappa målar bilen” produced by 
test person F4. 

 26



TMH-QPSR 1/2000 

 

 
 
Figure 11. Spectrogram of test person M4’s utterance of [en f]. from the sentence “En fin 
västanvind”. 

 

 
 
Figure 12. Spectrogram of test person M4’s utterance [oÉret] from the sentence “Isen låg länge ute 
på sjön förra året”. 

 
 
Figure 13. Spectrogram of test person M5’s utterance [biÉlen] from the sentence “Pappa målar 
bilen”. 
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Figure 14. Spectrogram of test person F5’s utterance [papa m]. from the sentence “Pappa målar 
bilen”. 
 

 
Figure 15. Spectrogram of test person F6’s utterance [iÉsen] from the sentence “Isen låg länge ute 
på sjön förra året”. 
 

 
Figure 16. Spectrogram of test person F7’s utterance [dAÉmen] from the sentence “Damen sitter på 
tåget”. 
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fricative phoneme. It is unclear, as in the 
discussion regarding Figure 12, whether the 
frication is generated in the nasal cavities or in 
an incomplete bilabial closure. 

Speaker F6 shows difficulties with the fine 
precision of fricatives and makes a linguadental 
closure before achieving the narrow opening for 
[s] (Figure 15). This closure results in a silent 
interval, which is likely to be recognised as [t]. 

The speaker shown in Figure 16 does not 
reach the labial target in [m] which, achieving 
no closure, instead becomes a vowel. A 
recogniser would probably not detect this 
phoneme. 

Conclusions 
This report has described some aspects of 
dysarthric speech by means of acoustic analysis. 
The original analysis parameter selection was 
based on a standard description of deviant 
speech behaviour, which is not specifically 
aimed at implications for automatic speech 
recognisers. Parameters such as pitch and 
syllable repetition rate are thus included in the 
analysis although not critical for the recogniser. 
However, deviations in these measures may still 
have predictive power if they co-occur with 
other effects, which are important for recog-
nition performance. A topic for further studies is 
to correlate the results from the acoustic analysis 
with speech recognition results. 

Parameters that are measured which are of 
potential importance to the recogniser are 
speaking rate, frequency of pauses 
(dysfluencies) and articulation. Deviations from 
the normal range and mean have been detected 
in all parameters. No significant correlation 
between the parameters has been found con-
cerning fluency vs. intelligibility and articula-
tion deviation score but all symptoms occur with 
different degree and quality in all speakers. This 
finding indicates the complexity in predicting 
which individuals of the dysarthric population 
will be intelligible (including understandable by 
ASR systems) and which are not. One of the 
critical questions that arises is how to deal with 
the fact that the parameters selected for 
acoustic/phonetic analysis do not necessarily 
reflect factors essential to human intelligibility. 
It may thus be difficult to predict machine 
recognition performance. For further discussion 
of this question, see Talbot (this volume, pp 31-
38).  

The spectrographic analysis of the dysarthric 
speech revealed several examples of articulatory 

deviation. These are expected to cause severe 
problems for a speech recognition system. It is 
possible, that some of these effects could be 
accounted for by incorporating specially 
adjusted phonetic transcriptions of the words in 
the recogniser lexicon. This would complement 
the work on adaptation to spectral and durational 
properties by Talbot (this volume).  
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