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Abstract This paper proposes a method for automatically clustering multilingual speech. We consider that language is the
source of information which generates the speech feature parameter, and the probability and the statistical characteristics of
these information are modeled by GMMs. Next, a distance measure between GMMs is proposed. Based on this we construct a

family tree of multilingual speech.
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ame _|hun_[chi |t eng rus {fre  fger g |hin  jara |ind 'gut j kor [p_l;l fin Jg@ swe |tha
ame | 0000 .
hun | 0062 | 0.000

.chi | 0060 | 0.048 | 0.000
ita | 0083|0064 | 0.080 | 0000
‘eng | 0031 | 0.036 | 0.058 | 0061 | 0,000
rus | 0073 [ 0058 | 0.077 | 0071 | 0050 | 0000
fre | 0071 | 0040 | 0070 | 0092 | 0.048 | 0.074 | 0.000
ger | 0032 | 0046 | 0.062 | 0083 | 0.032 | 0.082 | 0.058 | 0.000
gre | 0093 | 0047 | 0.088 | 0084 | 0077 | 0.088 | 0.085 | 0.087 | 0.000
hin | 0081 [ 0070 | 0076 | 0107 | 0.068 | 0.088 | 0.073 | 0.070 | 0107 | 0000
ara | 0136 | 0069 | 0127 | 0106 | 0.094 | 0.083 | 0087 | 0116 | 0.063 | 0164 { 0000
ind | 0069 | 0.049 | 0.066 | 0100 [ 0.048 | 0.074 | 0.067 | 0.069 | 0.086 | 0095 | 0116 | 0.000
dut | 0052|0074 | 0063 | 0135 | 0059 | 0108 | 0082 | 0.051 | 0103 | 0075 | 0183 | 0.074 | 0.000
Jp | 0077|0052 | 0.060 | 0088 | 0.052 | 0.081 | 0.084 | 0.082 | 0.090 | 0.086 | 0.136 | 0.042 | 0.051 | 0.000
kor | 0060 | 0.044 | 0.057 | 0086 | 0.089 | 0.077 | 0063 | 0.083 | 0110 | 0077 | 0112 | 0.051 | 0046 | 0.032 | 0.000
pl | 0058 | 0053 | 0066 | 0051 | 0035 | 0.043 | 0077 | 0071 | 0079 | 0076 | 0.089 | 0.058 | 0,088 | 0.051 | 0.055 | 0000
fin 10070 0.045 | 0.072 | 0.053 | 0.055 | 0.054 | 0.054 | 0.068 | 0.080 | 0071 | 0.080 | 0.073 | 0108 | 0.087 | 0.070 | 0.050 | 0.000
spa | 0051 | 0050 | 0.065 | 0063 | 0.036 | 0.066 | 0032 | 0.064 | 0.086 | 0083 | 0122 | 0.047 | 0.064 | 0.053 | 0.043 | 0036 | 0.071 | 0.000
swe [0075| 0071 | 0128 | 0075 | 0073 | 0.076 | 0076 { 0123 | 0090 | 0090 | 0.077 | 0417 | 0065 | 01268 | 0103 | 0077 | 0.062 | 0.074 | 0000
tha ] 0080 | 0051 | 0063 | 0101 | 0.051 | 0.077 | 0069 | 0.076 | 0.088 | 0030 | 0122 | 0.035 [ 0,030 | 0.071 | 0.066 | 0073 | 0.079 | 0.070 | 0113 | 0.000
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L3 KRELABIN DB :
(A) Indo-European Family :
(A-1) Indo-Iranian>Hind
(A-2) Hellenic>Greek
(A-3) Italic>Latin
@ Proto-Italo-Romance->Italian
@ Proto-western-Romance=>
French
Spanish
Portuguese
(A-4) Balto-Slavic
@ West Slavic>Polish
® East Slavic>Russian
(A-5) Germanic
@ North Germanic->Swedish
® West Germanic=>
English
Dutch
German
(B) Uralic language Family :
(B-1) Finnic>Finnish

(B-2) Ugric>Hungarian
(C) Afro-asiatic Family : Arabic
(D) Altaic Language Family :
(D-1) Japanese
(D-2) Korean
(E) Sino-Tibetan Family : Chinese
(F) Kadaic Family : Thai

(G) Malayo-Polynesian Family : Indonesian

American English
English
German
Dutch
Swedish
Spanish
French
Italian
Polish
Russian
Hungarian
Finnish
Hindi
Greek
Arabic

Japanese
Korean
Indonesia
Thai

Chinese
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