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The Development of Objective
Auscultation for Traditional Chinese
Medical Diagnosis Using Modern
Speech Technology

(A3 F B H2)

Chuang-Chien Chiu
Feng Chia University

ABSTRACT

Speech is not only a kind of tools for human to communicate and
express emotion, but also to reflect the health condition. Speech variation
iIs important for clinical examinations of auscultation in traditional
Chinese medicine. However, this diagnosis of auscultation is lack of
objective assessment. Doctors of traditional Chinese medicine don’t have
the same sense of voice and it influences the diagnostic accuracy in
clinical practice. The main purpose of this study is to use modern speech
analytical approaches to develop a platform of objective auscultation for
traditional Chinese medical diagnosis.

We recorded speech signals from both normal subjects and gi-vacuity
patients who are recruited from the outpatient department of Chinese
internal medicine and pulmonary function examination room at China
Medical University Hospital. Speech parameters will be quantified and
analyzed the from speech signals. The parameters include temporal
parameters, e.g. zero-crossing (Al), variations on peaks and valleys
(A2), and spectral parameters, such as variations of formant frequencies
(A3), high spectral energy ratio (A4), and low spectral energy ratio (A5),
and fractal dimension analysis. Database for results of the speech
parameters analysis is established by analyzing the difference between the
vacuity patients and the non-vacuity patients.
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The quantification results of speech parameters revealed that the high
spectral energy ratio of two groups (FVC>80% and FVC<80%, FVC
stands for forced vital capacity) exists statistically significant difference
(p<0.05), and the zero-crossing of vowel /i/ was significantly different in
three groups (non-vacuity, moderate gi-vacuity and severe gi-vacuity).
This study can provide helpful information to clinicians in traditional
Chinese medical diagnosis.

Keywords : Auscultation, gi-deficient, zero-crossing, fractal dimension.
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Preliminary Analysis of Correlation between Vital Capacity and
Speech Parameters
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Abstract

The gi-vacuity in traditional Chinese
medical diagnosis was notably related to
speech. The goal of this work is to find the
correlation of vital capacity and speech
parameters. We anticipate to use speech
parameters as one of the evaluation tools
toward vital capacity. There are ten samples
in each of the control group (FVC>80%) and
the experimental group (FVC<80%), and the
groups were differed from FVC80%. All of
subjects were recruited from the patients of
pulmonary function examination room at
China Medical University Hospital, Taiwan,
R.O.C. Each subject produced a sustained
stable phonation of vowel /a/ lasting about six
seconds. Results revealed that the high
spectral energy ratio of two groups exists
statistically significant difference (p<0.05).
According to the physiology, it may be
interpreted as follows. In distal voice, the
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subjects of experimental group had not
enough threshold pressure of phonation,
made vocal cords adduction. Therefore, that
might result in the high spectral energy ratio
of experimental group being higher than
control group.

Keywords: gi-vacuity, vital capacity, the high
spectral energy ratio.
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Abstract

The gi-vacuity in traditional Chinese medical diagnosis was highly related to speech. The
purpose of this study is to find the correlation between different degree of gi-vacuity and
speech parameters. We expect to use speech parameters as one of the tools to assess degree of
gi-vacuity. All of subjects were recruited from the outpatients department of rheumatology at
the China Medical University Hospital, Taiwan, R.O.C. and were separated into three groups,
non-vacuity, moderate gi-vacuity and severe gi-vacuity. Each subject pronounced a sustained
stable phonation of vowel /a/~/i/~/ul~/e/ and /o/ lasting about one second. Results revealed that
the zero-crossing of vowel /i/ was significantly difference in three groups. (p<0.05). It can be a
useful way to diagnose gi-vacuity in traditional Chinese clinical practice.

Keywords: gi-vacuity, speech, zero-crossing.
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(5) =47 5 £ +* (Low spectral energy ratio)A5 :
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