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New Parameter on Speech and EGG : Glottal Closure Delay Ratio
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Background and Objectives : Biomedical signals have been usually used for the diagnosis of the laryngeal function such as
speech, electroglottograph(EGG), airflow and other signals. But, in most cases these signals were analysed separately. Here, we pr-
opose a new interchannel parameter Glottal Closure Delay Ratio{GCDR) which is estimated from speech and EGG measured si-

multaneously.

Materials and Method : Speech and EGG signal were recorded simultaneously from 13 normal subjects, 39 patients. The pa-
tients’data included 16 polyps and 23 vocal folds palsy. Time difference between glottal closing instance on EGG and the first
maximum peak on speech in a pitch period was calculated. Glottal closing instance was defined as the maximum peak on the fi-

rst derivative of EGG signal(dEGG).
Results :

Tte standard deviation and jitter were calculated using 20—30 GCDRs extracted from each data, and they are sign-
ificant different between normal and vocal fold paralysis group.

Conclusion : The GCDR may be the first index reflecting speech and EGG characteristics and the perturbation of this param-

eter was significant different between normal and vocal fold paralysis group.

KEY WORDS : Clottal closure delay ratio - Speech - EGG.
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Fig. 1. The method to measure GCDR parameter. A : GCi(Glottal
Closure Instant), B : Pitch period in EGG data, C : GCD{Glottal
Closure Delay), GCDR(Glottal Closure Delay Ratio) =C/B.

Fig. 2. An example of difficult cases to measure Glottal Closure
Instant. It is difficult to detect the exact glottal closure instant
because of double peaks in the first derivative of EGG.
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Table 1. Example of results

Number of Mean Jitter

N 3 D
ame  Crewp oeprs gepr P CCPR Gepe
Subject#9 Normal 32 15.4% 0.1% 8.9%

It is an exampte of the results. Number of GCDRs extracted from
speech and EG(S data of subject? was 32, and mean GCDR,
standard deviation of GCDR and jitter of GCDR was 15.4%, 0.1%
and 8.9% separately
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Fig. 3. The mean GCDR is 12.8% in 11 polyp patients, 14.1% in 11
vocadl fold palsy (VFP) patients, and 13.3% in 11 normal subjects.
There is no significant difference between two groups. Top end
of the line : Maximum of GCDRs of 11 subjects, Bottom end of
the line : Minimum of GCDRs of 11 subjects, Top of the box :
Mean+SD, Bottom of the box : Mean—SD.
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Fig. 4. The mean standard deviation of GCDR is 0.47% in 11 polyp
patients, 1.00% in 11 vocal fold palsy (VFP) patients, and 0.34% in
11 normal subjects. There is significant difference between VFP
and Normal group(p<0.05) . Top end of the line : Maximum of SD
GCDRs of 11 subjects, Bottom end of the line : Minimum of SD
GCDRs of 11 subjects, Top of the box : Mean+SD, Bottom of the
box : Mean—SD.
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Fig. 5. The mean jitter of GCDR is 42.9% in 11 polyp patients, 75.7%
in vocal fold palsy (VFP) patients, and 23.2% in 11 normal sub-
jects. There is significant difference between VFP and Normal
group(p<0.05). Top end of the line : Maximum of Jitter GCDRs of
11 subjects, Bottom end of the line : Minimum of Jitter GCDRs of
11 subjects, Top of the box: Mean+SD, Bottom of the box :
Mean -SD.
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