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Application of Hilbert marginal spectrum in
speech emotion recognition
XIE Shan, ZENG Yi-cheng, JIANG Yang-bo

(Photoelectronics Department, Xiangtan University, Xiangtan, 411105, Hunan, China)

Abstract: Marginal spectrum of the emotional speech is obtained through Hilbert-Huang Transform. Speech signals of
four different emotions, namely happy, angry, boring and natrual, are analyzed contrastively focusing on the characteristics
of the marginal spectrum. Then four features: SE, DSE, SECC and DSECC are extracted for emotion recognition. Fi-
nally speaker-independent and text-independent emotion recognitions are simulated by using these features respective-
ly, which gains the best recognition rate of 90%, which is 22 percentage higher than Fourier Transform based feature
MFCC. Thus, conclusion is drawn that HHT marginal spectrum can well reflect the emotional information in speech.
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Fig.1 Extraction diagram of speech signal general marginal spectrum
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Fig.3 Comparision of general marginal spectrum of emotional speech
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Table 1 Distribution of the utterances among emotions

H B N A
Il 50 55 60 90
Pl 7 8 13 17
oy 57 63 73 107
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Fig.5 Recognition results of the five features
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Table 3 Best result of each feature and its feature dimension and
codebook size
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WAFAEZE e PILAE R ISR, R A i & 4
YU AN 5 oy, oy ek FL AT I ZR AT
ZIPEPIR NV VR L e A | SN
A, R AE R A S IO e, Y o 12,
My 8. R4 RZK S 73 hles T R A FIRHAER 5
R 5 b5 S AR TR R

F4 RATEEHER BB MIBRIIRSE

Table 4 Recognition rate of different emotions for male adopting
different features

SE DSE SECC DSECC MFCC
H 63% 63% 75% 50% 50%
B 50% 58% 75% 66% 62%
N 68% 50% 60% 53% 50%
A 90% 85% 90% 82% 82%
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Table 5 Recognition rate of different emotions for female adopting
different features

SE DSE SECC DSECC MFCC
H 70% 75% 90% 60% 68%
B 86% 70% 75% 66% 75%
N 62% 53% 68% 62% 60%
A 82% 50% 75% 75% 70%
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