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Abstract First, introduced the system of speech emotion recognition. Second, detailed the used features. Then, presented
comparison and analysis on the classification algorithns. At last, discussed future directions.
Key words: speech; emotion; recognition

, b)

’ e A A A o — #‘ﬂiu
SNy N N Y e A N |§%g_
| o D e i el

B iR E R RS

2
e 2005
2005 ,
1
2.1
, 2.1.1 /
1 , ,
: 2008-06-04; : 2008-08-11 : ( NCET-06-0298) ;
( RC- 05-07, 2006R06) ; (05L020) ;
(005A10GX106) ; (05-2)
(1978-), , . ( goodzls@ 126. com) ; (1971-),

(1959-) ,



2 : 429.
: [4] :
) [5 7] )
, LPCC [ 15]
, 10 LPCC , [16] LPCC
, , LPCC
: , : , LPCC
[8] : MFCC,
: [17 19] MFCC
2.1.4
L
, ) { n) :_ZlAj cos ( 2nmif; A, + ) (3)
i
4N A b i
’ f KN ,0< f< £.2;L
(6.9,10] ’ [20]
2.1.2 / ’
B ! 2.2
;  Teager
y ) [2]
! [ 11] [2] [23]
Teager ( TEO) , TEO ’
WX M) =x2(n) - X n- 1) x(n+1) (1)
Wx(nm) TEO ; X( ) ’
XN n TEO ’
TEO , TEO .
[12] TEO ’
, TEO (1), TEO
WX =x(f - x(F- 1) x(F+1) (2)
Q) ’ ’ ’
, TEO n
[13] En=m:nZN+l\XUﬁ)V\&n-mﬂ2 (4)
TEO ( MFCC) , s w( n) X(n)
MFCC [ 14] TEO
) (4) i)
, [24]
2.1.3 ,
( LFPC) , MF-
, CC LPCC [ 14] LFPC , LFPC
(LPCC) MFCC LPCC , LFPC



HMM

430- 26
HMM 7. 28
3 HVM 1 HVM 24
Hw :
(VQ)
: , VQ HMM
’ ’ , HMM
( SFS) [6,22,25]
sBg) * PFS 27
(SBY ( PFS) [ 27] | HMM ,
PFS SFS SBS ( stepwise
discriminant analysis, SDA) , , |
(pea) HMM HMM
( LDA) [ : ’_
: [ 6] :
' ’ 4.2 (GMM)
., PCA GMM ’
1
DA HMM :
, , SFS '
[ 30] GMM ,
’ , GMM HMM
’ ’ GMM :
BS
. SFS ’ |
: (VR)
, SFS PFS
[19] VR GMM,
: ' ( GMVAR) :
' ’ GMVAR HMM K
SFS  SBS
: GMVAR
4 GVM
. GMM :
: :a) 4.3 (SWM)
GMM
( ) Vapnik
( HMM) ; b) ,
(SVM) ( ANN) :
’ ’ SVM
4.1 (HMM) ,
HMM : : ,
, [ 31] SVM
, HVIM



2 . - 431-

, SVM )
SVM : [ 18] GMM/SVM : GMM
) S/M
SVM : (SVR)
[32] SVR : SVR HMM  GMM :
K
SVR
SVM : ,
) SVM , ANN SVM
SVM : :
, SVM : :
SVM ,
4.4 ( ANN) ; :
( ) ’
) 1 5
: [ 33]
all-class-in-one( ACON) , ,
) , a)
[ 34] one- , ,
class-in-one( OCON) , ,
, ( MLP)
, b)
01 :
: c)
4.5 d)
e)
i) f) ]
[ 35] GMM/K ; [ 6]
SVM/K-NN ; [ 36]
: K K ( WKNN)
K ( W-DKNN) K ( WCAP) [1]

SVM; [37] HMM/PNN [J. ,2007,12(4):77-84.



432-

26

[2]

[3]

[4]

[5]

[ 6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[ 15]

[ 16]

[17]

[18]

[19]

: : [J.
,2007,12(1):90-98.

VERVERIDIS D, KOTROPOULOS C. Emotional speech recognition:

resources, features,

2006,48(9) : 1162-1181.

and methods[ J]. Speech Communication,

3 3

[J.
HYUN K H, KIM E H, KWAK Y K. Emotional feature extraction

,2005,20(11) : 1311-1313.

based on phoneme information for speech emotion recognition[ C] //
Proc of the 16th IEEE Intemational Symposium on Robot & Human
Interactive Conmmunication. 2007: 802- 806 .

MORRISON D, WANG Rui-li, De SILVA L C. Ensemble methods for
spoken emotion recognition in call-centres[ J| . Speech Communica-
tion, 2007,49(2) : 98-112.

LI Xi, TAO Ji-dong, JOHNSON M T, et al. Stress and emotion classifi-
cation using jitter and shimmer features[ C] //Proc of IEEE Interna-
tional Conference on Acoustics,
2007:1081-1084.

Speech, and Signal Processing.

’ )

[J. ,2006,31(1) :28-34.
PAO T L,CHEN Y T, YEH J H, et al. Mandarin emotional speech
recognition based on SVM and NN[ C] / /Proc of the 18th Intematio-
nal Conference on Pattern Recognition. Washington DC: IEEE Com-
puter Society, 2006: 1096-1100.
ZHAO Li, CAO Yu-jia, WANG Zhi-ping, et al. Speech emotional re-
cognition using global and time sequence structure features with MMD
[ C] / /Proc of the 1st International Conference on Affective Computing
and Intelligent Interaction. Bedin: Springer, 2005: 311-318.
KAISER J F. On a simple algorithm to calculate the energy of a signal
[ C] //Proc of IEEE International Conference on Acoustics, Speech,
and Signal Processing. 1990: 381-384.
NWE T L, FOO S W, DE SILVA L C. Classification of stress in speech
using linear and nonlinear features[ C] //Proc of IEEE Intemational
Conference on Acoustics, Speech, and Signal Processing. 2003: 9-12.
GAO Hui, CHEN Shan-guang, SU Guang-chuan. Emotion classifica-
tion of mandarin speech based on TEO nonlinear features[ C] //Proc
of the 8th ACIS International Conference on Software Engineering, Ar-
tificial Intelligence, Networking, and Parallel/ Distributed Computing.
Washington DC: IEEE Computer Society, 2007 : 394- 398.
[D].
, 2006.
MAO Xia, ZHANG Bing, LUO Yi. Speech emotion recognition based
on a hybrid of HMM/ANN[ C] / /Proc of the 7th WSEAS Intemational
Conference on Applied Informatics and Communications. Stevens
Point: World Scientific and Engineering Academy and Society, 2007:
367-370.
LIU Jia, CHEN Chun, BU Jia-jun, et al. Speech emotion recognition
using an enhanced co-training algorithm[ C] / /Proc of IEEE Interna-
tional Conference on Multimedia and Expo. 2007: 999 -1002.
LUENGO I, NAVAS E, HERNAEZ I, et al. Automatic enption recog-
nition using prosodic parameters[ C] / /Proc of the 9th European Con-
ference on Speech Conmunication and Technology. 2005: 493-496.
HU Hao, XU Ming-xing, WU Wei. GMM supervector based SVM with
spectral features for speech emotion recognition[ C] //Proc of IEEE
Intemational Conference on Acoustics,
sing. 2007: 413-416.
EL AYADI M M H, KAMEL M S, KARRAY F. Speech emction recog-

Speech, and Signal Proces-

nition using Gaussian mixture vector autoregressive models[ C] / /Proc

[ 20]

[21]

[ 22]

[ 23]

[ 24]

[ 25]

[ 26]

[ 27]

[ 28]

[29]

[ 30]

[31]

[ 32]

[ 33]

[ 34]

[ 35]

[ 36]

[ 37]

of IEEE International Conference on Acoustics, Speech, and Signal
Processing. 2007: 957-960.

RAMAMOHAN S, DANDAPAT S. Sinusoidal nodel-based analysis
and classification of stressed speech[ J]. IEEE Trans on Audio,
Speech, and Language Processing, 2006, 14( 3) : 737-746.

[J]. , 2004, 32( 4) : 606-609.
TABATABAEI T S, KRISHNAN S, GUERGACHI A. Emotion recogni-
tion using novel speech signal features|[ C] //Proc of IEEE Interna-
tional Symposium on Circuits and Systems. 2007 : 345-348.
: : [J.
,2005,26(1) : 72-75.

NWE T L, FOO S W, De SILVA L C. Speech emotion recognition
using hidden Markov Models[ J] . Speech Communication, 2003,
41(4) :603-623.

LIN Yi-lin, WEI Gang. Speech enption recognition based on HMM
and SVM[ C] / /Proc of the 4th International Conference on Machine
Learning and Cybernetics. 2005: 4898-4901.

KWON O W, CHAN K, HAO J, etal. Emaction recognition by speech
signals[ C] //Proc of the 8 th European Conference on Speech Commu-
nication and Technology. 2003: 125-128.

[J] . ,2007,41( 11) : 1816-1822.

KAMMOUN M, ELLOUZE N. Pitch and energy contribution in emo-
tion and speaking styles recognition enhancenent{ C] / /Proc of Multi-
conference on Computational Engineering in Systems Applications.
2006: 97 -100.

NOGUEIRAS A, MORENO A, BONAFONTE A. Speech emotion
recognition using hidden Markov models[ C] //Proc of the 7th Euro-
pean Conference on Speech Communication and Technology. 2001:
2679-2682.
SCHULLER B, RIGOLL G, LANG M. Hidden Markov model-based
speech emotion recognition[ C] / /Proc of IEEE International Confe-
rence on Acoustics, Speech, and Signal Processing. 2003: 1-4.
[J]. ,2008,27( 1) : 87-90.

GRIMM M, KROSCHEL K, NARAYANAN S. Support vector regres-
sion for automatic recognition of spontaneocus emotions in speech
[ C] //Proc of IEEE International Conference on Acoustics, Speech,
and Signa Processing. 2007: 1085-1088.

RAZAK A A, KOMIYA R, ABIDIN M | Z. Comparison between fuzzy
and NN method for speech emotion recognition[ C] / /Proc of the 3rd
Intemational Conference on Information Technology and Applications.
Washington DC: IEEE Computer Society, 2005: 297-302.

LI Wu, ZHANG Y an-hui, FU Ying-zi. Speech emotion recognition in
e-learning system based on affective computing[ C] //Proc of the 3rd
Intemational Conference on Natural Computation. Washington DC:
IEEE Computer Society, 2007: 809-813.

KIM S, GEORGIOU P G, LEE S, et al. Red-time emotion detection
system using speech: multi-modal fusion of different timescale features
[ C] //Proc of the 9th IEEE Workshop on Multimedia Signal Proces-
sing. 2007: 48-51.

PAO T L, CHIEN C S, CHEN Y T, et al. Combination of multiple
classifiers for improving emotion recognition in mandarin speech
[ C] / /Proc of the 3rd International Conference on Intelligent Informa-
tion Hiding and Multimedia Signal Processing. Washington DC: IEEE
Computer Society, 2007: 35-38.

, . [J].
,2006,46(1):86-89.



