AE BF(Speech Style) U4: TAZE th3} FaFeA o 3AR1Y 7l A

77 ek, Jin Guangxuns, QW
A3t el «7d 3| el &} wl | k7 3] off B} A

1st9aram@khu.ac.kr, *jinguangxun0407 @khu.ac.kr, **obkwon@khu.ac.kr

Automatic Speech Style Recognition: Development of Speaker Recognition
Technology in Multilateral Conversation

Kang Ga Ram, Jin Guangxun*, Kwon Oh Byung#*
Kyung Hee Univ., * Kyung Hee Univ., ** Kyung Hee Univ.

=

O{l

Foju] Fole FolAlSt BolAZk Qol, FAel EUWE FE3A stel A A Aol $IL o}

Al
F8e7)1% Sttt wEk 2AouE A7t 384 wet MRS EZHon|r A% St /*}El'x] 7% sk, 1 4‘1]7}
HAS V= ot vl 954d s B, ofd B A9 -2 gxdAe FE8w (RS A B - S g
skt Fe SAstE TE0ve 5 BEAS ntgo R xRl st WS Atse 74015}. ol Q& ‘sHskEt
1994’8}= K-Drama A9} do]HE dtGdlolH=Z sl FAoulo gt &4 Al@Adol 23 w-vector & 7|Hlo =

A A S sk 1 A 54 AroINt oF3ke] i-vector, x-vector, H¥d T WHE EHst] A4
b WS Bastdal v 2 gt Fdojvlel ykgk £ AEAdolEe WE Age Hzel Ao, FF
AEshs A Az 9 AE o] sl g AT sk Al=gla ol F Y AAAY B AT 24
71Nk Mulze] 2gd AL 7IHgih

m

LA Aeratz| = F[12]. TI GAN 7]&S 8359
: Faeldel A5 Axss wdnm Ao adHw
shAFQI 4 (Speaker Recognition)o] @ 57<le] &4 ATH13].
Agsrd b RS Ages Tade
71 oltH[1]. °]& £l ﬂx}"d*—l% =8 AES T8
o1 H]O]HE g8z (2], FAE 7719w o. 2
&4 1%, 252 q“Z;Zi””Lﬂ;ﬂ” TR poave mae Aaae g9ne A 9
ey e N R AR AN s wae w el s39E sR0ive 59 54
ARl Aefut, Wefs Fopd Mk Fash FHoR vlelo 2 gxpelAl sl WS Aotals Howm o=
}\]__Q_Qﬂ O]Ijr[s] 1XEoF o) TJ}O]O 7]1:”‘2.§ 01-011 S — U= oro owm= vor— A= =
Yolgel St Sorelde amew wAsdn A <R >3 el dAsA G w3 FA v
e Tigléggtzji TIATC 5% 54e vwen 894 st gus Abe
3}7k<l ]6? st i i E;ﬂo = Aolom oA dolHE HAE ygo|Hz Wi
i}jmohffoi Sk B R SR TETE grr(speech-to-Texy) WAL AUt sa4e
H ] ] Zﬂ‘_ﬂ———tﬂ ], ] —é‘oi o 1_.35—.-'5 _?/]6‘]— ﬁ—{j_\_ EﬂO]Eib ;(qZ]_;(]_OHE %]'_TJ. %]\x_ l’j_l:é% ‘CHS]'
HESAS d#ez wo F7] Hel, VAD(Voice a; B 2oy x?]z} T aele)
A=l = SRS

activity detection) % feature extraction TS A
Fes AEE= Aol Jdusl Hdle
sl Adee Alaskr] s CNN 3 22 H&4
2ds 837 e drh[6]. g5E CNN 9 feature . )
= = ° A uLo oglede Cixtt ¥ 3
vector ¢} 3}ztete] fZ8l= Az (Euclidean distance) & - SH;IE %EE Axt J}E Eoi%
ez Akl sk A 7 olo]u (7], EFE Zﬂ oIz 4 (Binary Classification)& &3
g4 Amol 44 4wk xgsle] glel, o SorddE WHS] AN T AW, P T
383} o] 3}2}01 2] ¢ HAEE o=  AAL 1 o Eﬂo]ﬂ@lo TAgT AdE dHelHAS S8l
A= o= v A T —= = = = =
besteh8]. wa o4 Ame wo xele muzm o aclvl HEES AR S dHa 247] RHINO
. -1 = = - = [e) =) =) o = =]
WA S i-vector[9]4 x-vector[10]& 7]Wro = Ud# 9 31775101? }\}&o}?ﬁngﬁzo] ﬁiﬂi]ﬁ}ﬂ%f}?iﬁzgj
& FE3 EA8A LA F
FHE =} (o Probabilistic Linear  Discriminant Es e H’; o X j)«] °=
Analysis(PLDAD[111%  #&ake] i-vector ®E x- g EL ©¢ M@ (sentence
vector o] EAEE BRI/} FpolAE olAFe WS Sequencmg)o]% tud AA(session)dll  SsH=
o o ju- RS =2 11 T o H= Zﬁqul 9}_ 7‘:} lj‘[_‘}—\j, 72:13’/]_% %_SH w—vector %

o
o

1A=+ (https://blog.naver.com/dr_kisabi) ol 4]
‘eatel 1994’2F= K-Drama A Hlo]H =
L R o o= U] S b ) =S |

g O
fe o o o4
> St o
R e


https://blog.naver.com/dr_kisabi

Agste HAolth oA AR FTAAW FREE
g8l 7 gAE=z FAE M w-vector
AAbste]l A}, o] % 10-Fold Cross Validation &
23 72+ Ao AAE w-vector #S F83lo Cosine
Similarity AXF & fFAFZ 76 3E S 5d AE
Q12 gt

(o i

10-fold Cross-Validation

Hxa)
R, CETTIITT | ™6™
w-vector & L B

EENNNREEN |

'| Bhxp o1y

<1 1> AAH Ea A~
m. A&

ATl Sele ol o
o w-vector & 7|Wro R kA
A, o5 Tl 7= %
L4 AA & Fd}L T Fo
o] E3h] i—vector =

sl s

s
o

e T

ol o, 1%
o,
of

>,
ol L
oo rE |» O rf 2 ¥ rf o>

o 1o o)
>,
ol
o
i o &, wlo e rlr et rlo A a wo 2 dlo wlo 2

o oX |
%

s 1o

M

-
e
ol
o
=y
e !
&
32
O
_EL
14
I
—Vi
ut
M o
o
>
[
o

oo 2 2 Jo ol W -

e aAsAs AdEs o8 Adm

deid AAe Wiel B 4 e warh ®

FAofvle] Jwd w4

Hzel QFolm shAelse] A3

el Aol G AT &
&30 AN A% A% vk Azea

Swe e @ A% 4

A& 71

O, moh oot 0,

O}L O
~N
2=
X
E
!
2 d
i
ofo

ACKNOWLEDGMENT

This work was supported by the Ministry of Education of the
Republic of Korea and the National Research Foundation of

Korea(NRF-2018S1A5A2A03036394).

F 3 EIF
[1] Wang, N., Ching, P. C., Zheng, N., & Lee, T. (2010).
Robust speaker recognition using denoised vocal source
and vocal tract features. IEEE transactions on audio,
speech, and language processing, 19(1), 196-205.
[2] Ramachandran, R. P., Farrell, K. R., Ramachandran, R., &
Mammone, R. J. (2002). Speaker recognition—general

classifier approaches and data fusion methods. Pattern
recognition, 35(12), 2801-2821.

[3] 2%49. (2019). A 23
A7 71dk g2 AW 5 w4 sfE (Doctoral

dissertation, 3Fo¥tjdhal),

HolHE AsH 4% AF

R

[5] A4 ¢ e
718 344k 214 (Doctoral dissertation, A& )8t
g ghel).

[6] Bhattacharya, G., Alam, M. J., & Kenny, P. (2019). Deep

.(2019). A4 St WS 289 &

speaker recognition: Modular or monolithic?. In
INTERSPEECH (pp. 1143-1147).

(7] B85, &89, & We. (2020). 344 +F NEE=

o] &3 3z} <14, 7|83 =F4], 69(1), 164-169.

[8] Huanjun, B., X. Mingxing, and F. Z. Thomas, “Emotion
Attribute Projection for Speaker Recognition on
Emotional Speech”. EUROSPEECH 2007, Antwerp, pp.
758-761, 2007,

[9] Dehak, N., P. Kenny, R. Dehak, P. Dumouchel, and P.
Ouellet, “Front-end factor analysis for speaker
verification,” IEEE Transactions on Audio, Speech, and

Language Processing, vol. 19, no. 4, pp. 788-798, 2011.

[10] Garcia—Romero, D., Snyder, D., Sell, G., McCree, A.,
Povey, D., & Khudanpur, S. (2019). x-Vector DNN
Refinement with Full-Length Recordings for Speaker
Recognition. In INTERSPEECH (pp. 1493-1496).

[11] Ioffe, S., “Probabilistic linear discriminant analysis,”
Computer Vision-ECCV 2006, pp. 531-542, 2006.

[12] Snyder, D., Garcia-Romero, D., Sell, G., McCree, A.,
Povey, D., & Khudanpur, S. (2019, May). Speaker
recognition for multi-speaker conversations using x—
vectors. In [CASSP 2019-2019 IEEE International
Conference on Acoustics, Speech and Signal Processing
(ICASSP) (pp. 5796-5800). IEEE.

[13] Chen, G., Chen, S., Fan, L., Du, X., Zhao, Z., Song, F., &
Liu, Y. (2019). Who is real bob? adversarial attacks on
speaker recognition systems. arXiv preprint
arXiv:1911.01840.



