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Voice-pathology analysis based on automatic topology generation of glottal
source HMM
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Voice-pathology detection from a subject®s voice is a promising technology
for the pre-diagnosis of larynx diseases. Glottal source estimation in particular plays a very
important role in voice-pathology analysis. To more accurately estimate the spectral envelope and
glottal source of the pathology voice, we propose a method that can automatically generate the
topology of the Glottal Source Hidden Markov Model, as well as estimate the Auto-Regressive (AR)-HMM

parameter by combining the AR-HMM parameter estimation method and the Minimum Description
Length-based Successive State Splitting algorithm.

AR-HMM



Auto-Regressive
Hidden Markov Model

AR-HMM
AR-HMM
AR-HMM
AR HMM
AR-HMM
HMM
AR-HMM

HMM

Minimum Description Length

HMM

AR-HMM HMM
AR-HMM
AR-HMM
HMM
AR-HMM
HMM
AR-HMM
HMM
AR-HMM
AR-HMM AR
AR-HMM
HMM
AR-HMM
AR-HMM
HMM
AR-HMM
MDL
2



AR-HMM
MDL
MDL
AR-HMM
AR-HMM
AR-HMM
AR-HMM
0.90
w RO B8 BAR-HMM 547 0.840
0.85 =
)5 RO BREDAR-HMM S 1
0.80
w RO 8T 8D
#Tg 07 0.715
o 0.699
0.65 -
0.60 -
PX iwapr
AR-HMM
AR-HMM

2 AR-HWM

10  AR-HMM

2

AR-HMM

16%

14%

— EEEEFE (IR

12%

— A E B IR REE2)

#EEEE (IREH0

N‘_l(]%
ﬁ8%

*HG%

===~ fAIE F (IRAEE10)

4%

2%

0%

105%

100%

95%

90%

HERE

85%

80%

75%

AR-HMM
2 10 AR-HMM
2
——EREEE
n —m- RS
& —— Tty
2 3 4 5 I 6 I 7 8 9 10
REK
AR-HMM
200ms AR-HMM



100%

60% -

88%

100%

m TS mgBH
EAE =Eh 90%

83%

4
Akira Sasou, "Voice-pathology
analysis based on AR-HWM," Proc. of
Asia-Pacific Signal and Information
Processing Association Annual Summit
and Conference (APSIPA ASC 2016), Dec.
2016.

Akira Sasou, "An evaluation of the
automatically topology-generated
auto-regressive hidden Markov model
with regard to an esophageal voice
enhancement task," Proc. of 5th joint
meeting of the acoustical society of
America and acoustical society of
Japan, Nov. 2016.

" HMM
1-R-3, Mar.
2015.

Akira Sasou, “Accuracy Evaluation of
Esophageal Voice Analysis Based on
Automatic Topology Generated-Voicing
Source HWM, " Proc of Interspeech 2014,
Sep. 2014

AR-HMM

6078872

o
SASOU AKIRA

50318169

@

®

*



