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1 Human — Computer Interaction

2 Mel-Frequency Cepstral Coefficients or MFCC
3 Line Spectrum Pairs or LSP

4 Analysis of Variance or ANOVA

5 Matual Information
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Feature Type :;::I::; Feaimre Name 13 Jitter (localy
1 Median pitch 14 Jitter (bocal, absolute)
3 Mean pi.l!l_']:l Jitter 15 Jitter (rap)
- L 16 Jitter {ppg5)
Pitch 3 Standard deviation
17 Janter (ddp)
<4 Minimum pitch
18 Shimmer (local)
5 Maximum pitch N
19 Shimmer (local, dB)
] Mumber of pulses - 20 Shimmer (apq3)
7 Number of periods Shinmer 21 Shimmer (apg5)
Pulses —
8 Mean period 23 Shimmer (apgl1)
o Standard deviation of period 23 Shimmer (dda)
10 Fraction U"}_l"‘c‘-"u}r unvoiced 24 Mean antocorrelation
o ames . 25 Mean nodise-to-harmonics
Voice 11 Number of voice breaks Harmmonics - ratio
26 MMean harmonics-to-noise
12 Degree of vowe breaks =B ratio
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CLASSIFICATION
FEATURE EXTRACTION
ANN
EMO DB ' N\ NB
MFCC (DalaSet1) FEATURE SELECTION | KNN
\ , LPC (DataSet2) R SVM
- FCM
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Classification Accuracy (%) Average precision Average recall F-score Area under the ROC
DataSet1 ANN 72.11 0.72 0.72 0.72 0.94

NB 61.86 0.61 0.62 0.61 0.90

kNN 69.64 0.70 0.70 0.69 0.93

SVM 7172 0.72 0.70 0.71 0.93
DataSet] with FCM ANN 90.00 0.91 0.90 0.90 0.95

NB 91.43 0.94 0.91 0.92 0.95

kNN 92.86 0.95 093 0.93 0.96

SVM 92.86 0.95 0.93 0.93 0.94

& Neural Network

" Naive Bayes

8 k-Nearest Neighbor or k-nn

% Support Vector Machine or SVM
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Classification Accuracy (%) Average precision Average recall F-score Area under the ROC
DataSet2 ANN 46.73 0.45 0.467 0.46 0.81

NB 350 0.37 0.35 0.33 0.73

kNN 4231 0.44 042 0.40 0.76

SVM 425 0.38 0.43 0.38 0.76
DataSet2 with FCM ANN 4423 0.42 0.44 042 0.79

NB 27.63 0.20 0.28 0.22 0.66

kNN 3212 0.30 0.32 0.29 0.70

SVM 33.46 0.22 0.34 0.25 0.66

PROSBER

A o ansnid LS Loge s Sha il ) wleal a5 cul (58 Ghie p i Clules] jasis Joae S5 PROSBER
ol g edle S o (GALALwLS Wy g pdS pf (50l Slulus] slaarus o 1) oyl 50,5 0 (899,9 Olgiea |y 8 h OMles
WS o ady Slules! asis Glp 1y G5B sl Jas o> jsb 4 PROSBER .05i o0 ploie Jus bl cdb> S
ookl pwlol wlaml Nl e able oYl oloplas gl o N (658 CaShpnl G pogae 31 Tanl el ool colaiul
‘) ‘Shhll-hﬂ‘ Slwles] )l (S'JL’ AL gomo ‘é_sl.wl.u.» 9 @Lo-ﬁ)l) u&a‘ Le,a..:dd ‘_)»JS) w‘ ‘Lmo).ig.j) ))LA J)L>)) U‘Ji“&sf )Ja,..c )| .JJ‘GQ;
s 5l 00l L 1) ool 0,515 o1 51 ey wizmed 008 o Sl 55 ead i Slulas] o pae 1 asly wiS oo ol 3
Soles o3l b placaSoy s jo 1) axly caSopl 5l cannds o8 gl laicds (alosges a5l PROSBER (518 wlulus| aseis
b]ﬁw‘w‘wsm)fd‘fdb@W‘OMOW‘\Nj\‘ Jiuk}bebuigdfawbluLuLMQ‘Md‘f
plil (6 ,F ol 5,504, SO 5l oolaiwl b wlgh oo (opmnds (Jlo gly oy b o)l cillas ludl c bl b aid $& g0 (g
Lol dules dnlio abgrye (cwla! SV 51 Slisl slo et b1y T 5 00,8 o 1) oloidu p) o H045 j5b a0 a5 04l

Sged Gl gy (el ©80 (oS (i Al pae (g e ) Eegh (nl IS LS 992900k

(0,0,1) " i E,
Surprise
E1
5 Anger;
[ “(0,1,0)
(0,0,0) Happiness (1,0,0)

ool Glacl el ks i ¥ S




Ist international Conference on

@ Artificial Intelligence

a5 gl

Event Place: Tbilisi,Georgia

st ional Confi on Artificial Intelli in the Era of Diaital Transformation
PUBLISH IN JOURNALS NTERNATIONAL CERTIFICATION

in the Era of Digital Transformation

Gl F | Jlucwd J920 pas 39 (o8 gt ligh

Surprise ; Surpri
Surprise + + Ang
Surprise + Anger |+ Happin.
Happin. Anger
Anger +
Neutral | Happin. Happin

NEWFM &b 3l oolisiw!l b (538 cmas asol
s S T Py b Cagae b oulb lal gl peae a6 .5, 54 L (Zang et el, 2015) o)) 5 SN
el 00 oolazwl EMODB solodc gazme 31 o558 C-Means siles 55 9,50 ol 10 .Cawl 0als &3l,] |aS 5l oz gamgs Slulus
Sogel Jsb 50 el oo soliiwl imgh cpl o V) lel,S 9 6B Cugas wilgs g0l slawy .08 )5 A Soigel o3l b
el 00l dwlone BSWFM Langs (amgo (6 pa Jow sl p ﬁw—glﬂ} Gilws 3 e ok (38 (emas L

Al oo diadan O)jpody Slulucl by, (ol dhmssts 5 9500 Sslanz Olgion |y (Sadslsnsed Slo S wadply (by)
Jolis L Sl asziws J 308 ¢ (S Sl wcod b Shg daw l)lo ablse .aigd uSaie (gumgs Slulus! Juw cwand > 4o
So,o0 90 0l 3l Yb cud,b a4y gold aS Jlo o e oo 00l G o5 Cod b 0 5 SO0 el (S Sl g b
Cud b aseis gl NEWFM o ls Gl o5 (KoKl 45 o8 a5 o Wigh oo a3 )8 Jlai jo ol S Sly olgreas g0l g
S3los B s Hlake (gangs g par Joo jl eoliinl B canl 0adand 55 i 5 4 (K Sl Gliee Sl iz s YL L oS
Sl O S 50 fpizmed om0 Giales |y (S5 Sl g cud b ulul p gamge Hloges TS 5] Cans 4y 1 45 g ST
o oML..mJJLS sduoolaiwl 6)15 JJ.A

10 Neural Network with Weighted Fuzzy Membership Functions or NEWFM
11 Bounded Sum of Weighted Fuzzy Membership Functions or BSWFM
1
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13 Nonvolutional Neural Network or CNN
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67.05% (5.61%)  S8.54% (8.08%) SL02% (8.02%) 8838% (347%) 68.93% (3.35%)  61.25% (5.88%) S0.85% (1.19%) 90.61% (3.03%)
30

TLOA% (3.30%)  63.54% (4.61%) 5542% (455%) 88.97% (2.97%) TAIT% (S71%) 66.04% (6.27%) 55.93% (3.26%) 9031% (2.11%)
100
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A Review on Emotion Recognition in Speech Based on Fuzzy Inference
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Abstract

Humans make decisions based on both reason and emotion throughout their lives.
Emotions are a fundamental aspect of being human. These emotions are expressed
through behavior and speech. In recent decades, emotions have been predicted and
detected by computers using speech recognition and signal processing. Effective
systems in the field of emotion detection are increasingly attracting the attention of
researchers and advanced technology companies to align with or adapt to the user's
mood. A key issue in this regard is selecting methods appropriate to the problems
under investigation, considering their advantages and disadvantages. Emotion
detection from speech signals has primarily been achieved using supervised classifiers.
However, clustering techniques appear to be suitable for solving such problems,
especially in large datasets where labeling speech can be a tedious and challenging
task. After deciding on the type of technique to use and conducting experiments,
researchers have found that most techniques require better and more accurate
detection. Fuzzy systems are among the most useful optimization methods in this field.
Fuzzy systems can also be applied in both classification and clustering scenarios. In
this article, we discuss several applications of fuzzy systems in speech emotion
detection.
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