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Abstract 

 
The purpose of this study is to visualize the 

similarities among multiple speech corpora. In order 
for users to easily utilize various speech corpora, we 
reported a visualization method based on the corpus 
attribute using MDS. We had proposed the eight 
attributes as the speech corpus features. However, 
these attributes contained no acoustical feature of the 
speech corpus. The acoustical feature is important 
information in some intended use of corpus. In this 
paper, we propose a new attribute, the acoustical 
feature of speech corpora, in addition to the 
conventional attributes. The results of visualization 
indicates that the method using the new attribute can 
visualize better the similarities between multiple 
speech corpora. This will facilitate searching 
efficiently the specific corpus that fits a user's needs. 
Based on the obtained results, we built a corpus search 
system which corpus users can use as a benchmark of 
corpus selection. The outline and possibility of this 
system are described. 

 
 

1. Introduction 
 

Speech data are indispensable for promoting speech 
research. The performance of computer has greatly 
increased, and it is now possible to process large 
amounts of speech data on smaller computers. There 
has been a lot of speech recognition research that used 
probabilistic models based on large speech corpora. 
These probabilistic models have been widely used in 
technological applications such as speech and language 
processing. They also seem to be effective methods for 
various linguistics fields. Moreover, a wide variety of 
speech corpora have been developed in many countries. 
Corpus diversification has given the user many choices 
for corpus selection, while on the other hand, they have 

to select a good corpus for the intended purpose from 
huge variety of corpora. 

In order for users to easily utilize these various 
corpora, we proposed a feature visualization method 
based on the corpus attributes using multidimensional 
scaling (MDS) [1,2]. Although there are 
comprehensive analyses on various corpora [3], there 
has not been a study that has tried to visualize the 
similarities among speech corpora.  

As for the attribute of the speech corpus feature, we 
proposed the eight groups of attributes: input devices, 
input environments, number of speakers, speaking 
styles, data modes, speech modes, languages, and 
purposes [1, 2]. Each attribute had a few items, 
resulting in 58 items in all. These attributes were 
reflected the non-metric features of corpus.  

However, this attribute classification has two 
problems which need to be considered. First, the 
proposed attributes had no acoustical features of 
speech corpus. The acoustical feature of speech corpus 
is one of the important information for user in some 
purposes. Then, the attribute of ‘number of speakers’ 
in the proposed attribute had used 10 items: total (male, 
female) speaker is ‘less than 10 speakers’, ‘10 to 99 
speakers’ or ‘over 100 speakers’, and ‘the number of 
speaker is unknown’. Each item expresses the 
categorical variable which takes on ‘1’ or ‘0’ 
depending on whether the corpus has the feature or not. 
The speaker independent speech recognition usually 
requires the larger corpus. The detailed information of 
the number of speakers is necessary to reflect showing 
a corpus scale. To probe a possible resolution to these 
issues, we reviewed the attribute features of speech 
corpus.  

The present work is intended to propose the new 
feature using the acoustical features of speech corpus 
and the metric data of the number of speakers in 
addition to the conventional attributes. And then, we 
will develop the corpus search system based on our 
corpus visualizing method.  
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2. Visualization method 
 
2.1. Corpus attributes 
 
The conventional attribute set was listed of any the 

possible attributes of the speech corpora feature on the 
basis of Itahashi and Kuwabara’s classifications [4, 5]. 
There were eight groups of attributes and 58 items. In 
this paper, the new attribute representing the acoustical 
feature of corpus was chosen in addition to these 
attributes. There had been several attributes to show 
the acoustical feature of speech corpus: Signal-to-
Noise Ratio (SNR), F0 range, Mel-Frequency 
Cepstrum Coefficients (MFCC), formants, spectrum 
slope, and so on. The SNR is used as one of the 
indicators of the speech data in speech recognition or 
speech recording. In that, we used SNR as the 
acoustical feature in this study. The SNR was 
calculated for 10% of speech files which were sampled 
randomly in target corpus. Then, the mean and 
standard deviation of SNR of corpus were calculated 
for each corpus from SNR of selected files. The SNR 
was calculated using the method of 2-Gaussian mixture 
distribution in the distribution of log power domain to 
estimate the distributions of noise and speech 
subspaces [6]. Each acoustical attributes was 
normalized, and was treated as the metric data in the 
corpus feature attribute. As a result, 9 groups of 
attributes was listed: input devices, input environments, 
number of speakers, speaking styles, data modes, 
speech modes, languages, purposes and acoustical 
feature. We then selected a few items for each attribute, 
resulting in 51 items in all. Table 1 shows the proposed 

corpus attributes. Each item from #1 to #7 on Table 1 
expresses the non-metrical variable which takes a ‘1’ 
or ‘0’ depending on whether the corpus has the feature 
or not, the items of #8 and #9 express the normalized 
metrical variable. The set of corpus features is 
represented as a 53-dimensional vector. 
 
2.2. MDS-based method 
 
The vectors of the corpus attribute are converted into 

a distance matrix . The distance is defined 
according to the Euclidean model. Then, the 
barycentric coordinate matrix  is found from the 
distance matrix D. The coordinate matrix  may 
be given by the following equation:  
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.

 
The coordinate values obtained from Eq.1 are 
placed in two-dimensional space. The goodness of the 
fit of the dimensional reductionφon the latent space is 
given by the following equation: 
 

 (2)
.

 
where r is the dimensional number, and λ  is the 
eigenvalue of coordinate matrix . 
 
 
 

Table 1. Corpus attributes (9 attributes and 53 items). 

# Attribute Item 

1 Input device 7 items Type of input device: Desk-top microphone, close-talking microphone, pin 
microphone, fixed-line, phone, mobile phone, broadcast, unknown. 

2 Input environment 5 items Recoding environment: Soundproof room, office room, noisy condition, in car, 
unknown. 

3 Speech style 4 items Style of speech: Continuous speech, isolated word, non-native speech, unknown. 

4 Speech mode 5 items Speech mode: Dialog, read speech, meeting speech, lecture speech, unknown.  

5 Data mode 9 items Another information: Sampling frequency (≤8kHz, ≤16kHz, >16kHz), speech 
parameter, multimodal data, electrogram, MRI image, unknown. 

6 Language 4 items Language type: Monolingual, multilingual, dialect, unknown 

7 Purpose 14 items 
Keyword for the purpose of the use or development: Analysis, recognition, 
synthesis, digit recognition, robust recognition, senior, children, non-native 
speaker, speaker-independent recognition, non-speech (noise), unknown. 

8 Number of speakers 3 items Number of speakers: Total and gender segregation. 

9 Acoustical feature 2 items Acoustical feature: SNR, SD of SNR 

    



Figure 1. MDS space using the conventional 
attributes (8 attributes and 58 items).  
The numbers represent the corpus numbers in Table 
2. The ellipses indicate the grouping based on the k-
means method. The vertical axis is reversed to 
compare figures easily.  
1-A: the read corpora by 100 or more monolingual 

speakers except for #20. 
1-B: the read corpus which has the digit data

recorded with the close-talking microphone 
except for #2 and #3. 

1-C: the continuous speech and dialog corpora. 
1-D: the male speakers and female speakers are less

 than 10 people. 

3. Experiment 
 
3.1. Corpus specification 
 
We analyzed 26 speech corpora distributed by the 

Speech Resources Consortium (NII-SRC) [7, 8]. Table 
2 shows the corpus list for this study.  
#1 PASL-DSR and #26 ASJ-JIPDEC are the 
continuous speech corpus. #2 UT-ML is the 
multilingual speech corpus. #3 GSR-JD and # 20 
Tsuruoka91 are the Japanese dialect corpus. The 
spoken dialog corpus is #4 RWCP-SP96, #5 RWCP-
SP97, #7 RWCP-SP01, #10 PASD, #17 MapTask 
and #18 UUDB. Especially, #7 is the dialog in the 
meeting. #6 RWCP-SP99 is the read speech corpus 
which read the broadcast news articles by professional 
announcers. #9 CAIR-VCV is the children voice 
corpus, and #25 NTT Infant is the infant voice corpus. 
#10 to #14 CENSREC series corpora are the noisy 
speech recognition evaluation environments. These 
corpora are mainly used with the speech recognition. 
#15 UME-ERJ is English speech corpus read by 
Japanese students, on the other hand, #16 UME-JRF is 
Japanese speech corpus read by overseas’ students. #21 
JNAS and #22 S-JNAS are the read speech corpus of 
Japanese newspaper article sentences, but #21 is the 
corpus spoken by the aged speakers. #19 WD-I&II, 
#21 FW03, and #22 FW07 are the isolated word 
corpus.  
 
3.2. Effect of the new attributes 
 
The goodness of fit of the distribution for the data set 

that was derived by using Eq. 2. The goodness of fit 
increases with distribution to around r=2, above which 
a plateau is exhibited. For the reasons mentioned above, 
the r=2 dimension number was used in this study.  

Figure 1 is the plot of MDS space using the 
conventional attribute (8 attributes and 58 items). In 
the figure, the numbers represent the corpus numbers 
(as shown in Table 2), and the ellipses indicate the 
grouping based on the k-means method. The vertical 
axis in Fig.1 inverted to compare figures easily. Figure 
1 has four clusters of corpus groups, Group 1-A 
consists of the read speech corpus by 100 or more 
monolingual speakers except for #20 Tsuruoka91. #20 
Tsuruoka91 is not the read speech corpus but the 
dialog corpus. Group 1-B is the read corpus which has 
the digit data recorded with the close-talking microphone 
except for #2 UT-ML and #3 GSR-JD. These corpora have 
more than 100 male speakers or 100 female speakers, and 
these are suitable for the speech analysis or the digit 
recognition. #2 UT-ML has no digit data, and #3 GSR-JD is 
not the corpus recorded with the close-talking microphone. 
Group 1-C consists of the continuous speech and dialog 
corpora.  

Table 2. Corpus list. 

# Corpus name # Corpus name 
1 PASL-DSR 14 CENSREC-4 
2 UT-ML 15 UME-ERJ 
3 GSR-JD 16 UME-JRF 
4 RWCP SP96 17 MapTask 
5 RWCP SP97 18 UUDB 
6 RWCP SP99 19 WD-I&II 
7 RWCP SP01 20 Tsuruoka91 
8 PASD 21 JNAS 
9 CIAIR-VCV 22 SJNAS 
10 CENSREC-1 23 FW03 
11 CENSREC-1-C 24 FW07 
12 CENSREC-2 25 NTT Infant 
13 CENSREC-3 26 ASJ-JIPDEC 
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Figure 2 is a plot of MDS space using the new 
attribute set (9 attribute and 51 items). The group in 
Fig.2 differs in location from Fig. 1. Group 2-A is the 
read corpora whose sampling frequency is 16 kHz. 
Group 2-B consists of the corpora for the robust 
recognition. Group 2-C is marked by the dialect corpora. 
Group 2-D is the group of the monolingual dialog 
corpora. Although #3 GSR-JD and #20 Tsuruoka91 
were different groups by the conventional method 
(Fig.1), the group of the dialect corpus was formed by 
the new method (Fig.2).  
In Fig. 1, there are few mistakes in placement in MDS 

space due to the attribute of ‘number of speakers’, 
although this attribute has many items (10 items). That 
is, it is said that the conventional method is effected by 
the attribute of ‘number of speakers’ strongly. On the 
other hand, in the visualization using the new attribute 
the influence of the number of speakers became small, 
because the number of items reduced by use of the 
metrical data for the attribute of ’number of speakers’. 
We can weight some attributes in order to obtain a 

corpus space placing emphasis on attributes fitting the 
user’s needs [1, 2]. The vector of the target attributes 
are weighted with a factor larger than 1 (for example, 
10). Figure 3 shows the result of weighting the 
attribute of ‘acoustical feature’. The vertical axis was 
reversed to compare figures easily. Group 3-A and 3-
B are the corpora having large SNR. Group 3-A and 3-
D are the small standard deviation of SNR is small. In 
this figure, the horizontal axis indicates the SNR, and 
the vertical axis is the standard deviation of SNR. This 
method reduces the influence of other attributes, and 
makes it possible to observe each attribute. 
We can see from these results that the visualizing 

method using the proposed new attribute can show 
more correctly the similarity among multiple speech 
corpora. 
 
4. Corpus Search System 
 
We are developing the corpus search system (named 
“CorpusSearch”) which provides some functions of 
searching speech corpora for users in various research 
fields. The system is developed as a Web application 
on a linux system. 
Above-mentioned visualization method is implemented 
as the “CorpusMap” function in the system. Figure 4 
shows the top page of the CorpusMap. User can 
change weight of some attributes in order to obtain a 
corpus space placing emphasis on attributes fitting the 
user’s needs with the slider components on the window. 
Figure 5 (a) shows the action of weighting for the 
attribute ‘Input environment’ and (b) shows the MDS 
space as the result. The system draws plots of each 

Figure 2. MDS space using the new attribute (9
attributes and 51 items). 
The numbers in the figure represent the corpus
numbers as shown in Table 2. The ellipses in the
figure indicate the grouping based on the k-means
method.  
2-A: the read corpora. 
2-B: the corpora for the robust recognition. 
2-C: the Japanese dialect corpora. 
2-D: the monolingual dialog corpora.  
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Figure 3. MDS space weighting for the attribute 
‘acoustical feature’.  
Weighting factor is {5}. The ellipses in the figure 
indicate the grouping based on the k-means method.
The vertical axis reversed to compare figures easily. 
The horizontal axis indicates the SNR, and the 
vertical axis is the standard deviation of SNR. 
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corpus which has a hyper-link to the corpus description 
page. 
 
5. Conclusion 
 
The present work proposed the method of visualizing 

the similarity among multiple speech corpora using the 
new attribute with the acoustical feature by the metric 
data in addition to the conventional feature by the non-
metric data. The SNR of each corpus was used as the 
attribute representing the acoustical feature of corpus. 
And then, the detailed information on the number of 
speakers was added as a feature showing corpus scale. 
The results of visualization indicated that the method 
using the new attribute can visualize better the 
similarities between multiple speech corpora. In 
addition, we developed the corpus search system based 
on our corpus visualizing method. This proposed 
method can be applied not only to speech corpus but to 
various corpora, such as the text corpus and the 
multimedia corpus. 
From now on, a more discussion about the attribute of 

the speech corpus feature will be needed to correspond 
to the corpus and the user of corpus in various fields. 
Also, the evaluation of the classification remains as a 
matter to be discussed further. In the next step, the 
performance of classification will be evaluated more 
numerically. Further experiments are also required to 
assess the usefulness of the search system.  
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Figure 4.Top page of the CorpusMap.  

(a) Weighting for the attribute ‘Input environment’
 

(b) MDS space weighting for the attribute ‘Input 
environment’ 
 
Figure 5. Action and result of the CorpusMap. 




