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Abstract 
We propose a method for visualizing the similarities 
between speech corpora. Recently, a great variety of 
speech corpora have been developed in many countries. 
Corpus diversification gives the user many choices of 
corpus selection. In order for users to utilize various 
corpora easily, we propose a new feature visualization 
method based on corpus attributes and Kruskal’s 
multidimensional scaling. The corpus attributes are 
composed of the eight main groups and 58 items.  
Some results obtained from the analysis of speech 
corpora distributed by the Speech Resources 
Consortium (NII-SRC) and other corpora available in 
Japan and in other countries are shown and discussed. 

1. Introduction 

 Speech data are indispensable to promoting speech 
research. Computer performance has increased greatly, 
and it has become possible to process large amounts of 
speech data on small computers. There has been a lot of 
speech recognition research that utilizes probabilistic 
models based on large speech corpora. These 
probabilistic models have been used widely in 
technological applications such as speech and language 
processing. They also seem to provide effective 
methods for various fields in linguistics. Moreover, a 

great variety of speech corpora have been developed in 
many countries. Corpus diversification gives the user 
many choices of corpus selection, while on other hand, 
users have to select a good corpus for the intended 
purpose from great variety of corpora. In order for 
users to utilize various corpora easily, we propose a 
new feature visualization method based on corpus 
attributes. Although there are comprehensive analyses 
of various corpora (Shozakai, 2005), there has been no 
study that has tried to to visualize the similarites among 
speech corpora. The present work is intended as a 
means to visualize the corpus features by using 
multidimensional scaling (MDS). 

2. Corpus attributes 

We listed any possible attributes showing the speech 
corpora feature based on Itahashi and Kuwabara’s 
classifications (Itahashi, 1985; Kuwabara, 2003). The 
attributes are eight groups: input device, input 
environment, number of speakers, speaking style, data 
mode, speech mode, language, and purpose. We then 
selected a few items for each attribute, resulting in 58 
items in all.  Table 1 shows the corpus attributes. Each 
item takes ‘1’ or ‘0’ depending on whether the corpus 
has the attribute or not. The set of corpus features is 
represented as a 58-dimensional vector. 

Table 1 Corpus attributes (8 attributes and 58 items) 

Attribute Item 
Input device 7 items Type of input device 
Input environment 5 items Recoding environment 
Number of speakers 10 items Total, gender segregation 
Speaking style 4 items Continuous speech, isolated word, etc. 
Speech mode 5 items Dialog, read speech, meeting speech, etc.  
Data mode 9 items Sampling frequency, multimodal data, etc. 
Language 4 items Monolingual, multilingual, dialect, non-native speech 
Purpose 14 items analysis, recognition, synthesis, digit recognition, etc. 



3. Analysis based on MDS 

Fig.1 46 corpora in MDS space. Weighting 
factor is {0, 1}. 

Fig.2 The resultof  weighting for the attribute 
“purpose”. Weighting factor is {0, 5}.

Fig.3 The resultof  weighting for the attribute 
“speech mode”. Weighting factor is 
{0, 5}. 

 The vectors of 46 corpora were converted into a 
similarity matrix and analyzed using Kruskal’s MDS. 
We analyzed speech corpora distributed by the Speech 
Resources Consortium (NII-SRC) (Itahashi, 2006) and 
other corpora available in Japan and other countries 
(LDC, ELRA and Chinese LDC). Table 2 shows the 
corpus list for this study. The appendix provides details 
on the corpora.  

 
Table 2. Corpus list 

1 PASL-DSR 24 CSJ 
2 UT-ML 25 ATR DB-A 
3 TMW 26 ATR DB-B 
4 GSR-JD 27 ATR DB-C 
5 RWCP-SP96 28 ATR DB-D 
6 RWCP-SP97 29 ATR DB-E 
7 RWCP-SP99 30 ATR DB-F 
8 RWCP-SP01 31 ATR-SDB 
9 PASL 32 ATR-SLDB 
10 RWCP-SSD 33 ATR-APP 
11 CIAIR-VCV 34 ATR-BLC 
12 CENSREC-1 35 ATR-DIC 
13 CENSREC-1-C 36 ATR-TEL 
14 CENSREC-2 37 CIAIR-HCC 
15 CENSREC-3 38 ETL-TGT 
16 UME-ERJ 39 AIST RIO-DB 
17 UME-JRF 40 TIMIT 
18 JNAS 41 TIDIGITS 
19 S-JNAS 42 NTIMIT 
20 FW03 43 YOHO 
21 ASJ-JIPDEC 44 O-French 
22 JEIDA-JCSD 45 TC-STAR 
23 JEIDA-NOISE 46 SCSC 

(1)- (23) are SRC corpora, (24)-(39) are the 
corpora available in Japan, and (40-46) are the 
corpora from the other countries. 

4.  Results 

Figure 1 shows an analysis result. Group A contains 
monolingual corpora with less than 100 speakers and 
includes speech databases such as #8 RWCP-SP01 
(meeting speech corpus) and #25 ATR DB-A. Group B 
is composed of large-scale corpora such as #18 JNAS 
(Japanese newspaper article sentences read speech 
corpus), #19 S-JNAS (Japanese newspaper article 
sentences read speech corpus of the aged), and #24 CSJ 
(Corpus of spontaneous Japanese). Group C consists of 
dialogue corpora such as #5 RWCP SP96 (spoken 
dialogue database, 1996 version), #32 ATR-SLDB 
(dialogue corpus), and #38 ETL-TGT (Town Guidance 
Task), while group D contains corpora for robust 



speech recognition such as the CENSREC series. We 
can see from Fig. 1 that the similarities of multiple 
speech corpora can be visualized based on their 
attributes.  

Fig.4 The result of  weighting for the attribute 
“speech style”. Weighting factor is  
{0, 5}. 

Fig.5 The resultof  weighting for the attribute 
“speech style” and “speech mode”. 
Weighting factor is {0, 5}. 

We can weight some attributes in order to obtain a 
corpus space placing emphasis on attributes fitting the 
user’s needs. The vector of the target attributes are 
weighted with a factor larger than 1 (for example, 5). 
Figure 2 shows the result of weighting for the attribute 
“purpose”. The corpora in group B differ in location 
from Fig. 1. This mirrors the corpus feature focused on 
purpose of use. Figure 3 shows the result of weighting 
for “speech mode”. Group E is marked by dialog 
corpora, while group F is corpora for read speech. 
Group G consists of read speech and dialog. In this 
figure, the horizontal axis indicates “dialog” or “read 
speech”. The result of weighting for “speech style” 
appears in Fig. 4. Group H consists of connected 
speech corpora, while group I contains isolated word 
corpora. Group J consists of corpora with continuous 
speech data and isolated word speech data. The 
horizontal axis in the figure indicates “isolated” or 
“continuous”. Figure 5 shows the result of weighting 
two attributes, “speech mode” and “speech style”. 
When two attributes are weighted, the corpus space 
differs from the MDS space weighting of only “speech 
mode” or “speech style”. These results indicate that it 
is possible to visualize the similarity of multiple speech 
corpora based on their weighted attributes.  

5. Conclusion 

The present study is intended to visualize similarities 
among speech corpora. We listed eight attribute groups 
of speech corpora. The results indicate that our method 
visualizes the similarities of multiple speech corpora. 
This will facilitate searching for a specific corpus that 
fits the user’s needs.  

We need to consider more about corpus attributes and 
do a detailed analysis of corpus features. In particular, 
we will analyze the acoustic features of corpora. In 
addition, a search system for multiple corpora based on 
the results of this study is being planned as a 
benchmark for corpus users and builders. 
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Appendix

Speech corpora in this study. 
1. PASL-DSR; Priority Area Project on "Spoken 

Language" - Grant-in-Aid for Developmental 
Scientific Research on "Speech Database" Continuous 
Speech Corpus  

2. UT-ML; University of Tsukuba Multilingual Speech 
Corpus  

3. TMW; Tohoku University - Matsushita Isolated Word 
Database  

4. GSR-JD; GSR(A) "Regional Difference in Spoken 
Japanese Dialects" Spoken Japanese Dialect Corpus  

5. Real World Computing Project (RWCP) Speech 
Corpora 
(a) RWCP-SP96 Spoken Dialogue Database (1996 

edition) 
(b) RWCP-SP97 Spoken Dialogue Database (1997 

edition) 
(c) RWCP-SP99 News Speech Database for 

Information Retrieval and Speech Summarization 
Research 

(d) RWCP-SP01 Meeting Speech Corpus (Japanese) 

6. RWCP-SSD; RWCP Real Environment Speech and 
Acoustic Database  

7. PASD; Priority Area "Spoken Dialogue" Spoken 
Dialogue Corpus  

8. CIAIR-VCV; CIAIR Children Voice Speech Corpus  

9. IPSJ SIG-SLP Corpus and Environments for Noisy 
Speech Recognition(CENSREC) 
(a) CENSREC-1 (AURORA-2-J) Noisy Speech 

Recognition Evaluation Environments 
(b) CENSREC-1-C Noisy Speech Detection 

Evaluation Environments 
(c) CENSREC-2 In-car Spoken Digits Data and 

Environments for Noisy Speech Recognition 
(d) CENSREC-3 In-car Isolated Words Data and 

Environments for Noisy Speech Recognition 

10. Priority Areas "Advanced Utilization of Multimedia to 
Promote Higher Education Reform" Speech Database 
(UME)  
(a) UME-ERJ English Speech Database Read by 

Japanese Students 
(b) UME-JRF Japanese Speech Database Read by 

Foreign Students 

11. JEIDA-JCSD; JEIDA Japanese Common Speech 
Data Corpus  

12. JEIDA-NOISE; JEIDA Noise Database  

13. JNAS; ASJ Japanese Newspaper Article Sentences  

14. S-JNAS; Japanese Newspaper Article Sentences Read 
Speech Corpus of the Aged  

15. FW03; NTT-Tohoku University Speech Data Set for 
Word Intelligibility Test based on Word Familiarity 

16. ASJ-JIPDEC; ASJ Continuous Speech Corpus for 
Research 

17. CSJ; Corpus of Spontaneous Japanese 

18. ATR Speech database 
(a) ATR DB-A; set A, read word corpus 
(b) ATR DB-B; set B, read sentence corpus 
(c) ATR DB-C; set C, phonetically balanced 

sentences 
(d) ATR DB-D; set D, read story corpus 
(e) ATR DB-E; set E, read speech corpus - native 

English 
(f) ATR DB-F; set F, exercise speech for system 

evaluation 
(g) ATR SDB; Dialog corpus 
(h) ATR SLDB; Bilingual dialog corpus (Japanese 

and English) 
(i) ATR APP; Trial dialog corpus 
(j) ATR BLC; Phonetically balanced sentences 
(k) ATR DIC; Dictionary word speech corpus 
(l) ATR TEL; Telephone dialog corpus 

19.  CIAIR-HCC; CIAIR In-car speech corpus 

20.  ETE-TGT; ETL geographical guide dialogues 

21.  RIO-DB; AIST phonetically balanced sentences 
speech 

22. TIMIT; Acoustic-phonetic contiunuous speech 
corpus [LDC] 

23. TIDIGITS; Studio-quality speaker-independent 
connected-digit corpus [LDC] 

24. NTIMIT;  Telephone speech corpus [LDC] 

26. YOHO; Speaker verification corpus [LDC] 

27. O-French; Validation Moroccan French oriental 
corpus [ELRA] 

28. TC-STAR; TC-STAR2005 evaluation package 
-English  [ELRA] 

29. SCSC; Syllable corpus of standard Chinese [Chinese 
LDC] 
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