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Motivation

Motivation (I

The detection of the glottal area is the
first step and the most challenging in the
assessment of the vocal fold vibration.

It is possible to extract some simple
measurements such as:

the ratio of vibratory amplitude
ratio of periods of vibration, etc.




Motivation

Motivation (Il

Techniques used for a detailed analysis
of the vibration of the vocal folds:
Glottal Vibration Profiles (GVP) ,
Glottal Area Waveforms (GAW),
Digital Kymograms (DKG),
Phonovibrograms (PVG).

Aim:
t _ Kymogram .. .
Y Combining techniques based on

| temporal information with
LQ segmentation algorithm like active
PFT contours and watershed.
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Larynx Exploration

Methods for the larynx exploration

Recording the movements of the vocal folds
IS Impossible using a standard video
cameras (25-30 frames/sec.)

Slow Motion Stroboscopy (SMS)

Fibroscopy (or videofibroscopy).
Telelaringoscopy (or videotelelaringoscopy).

High-Speed Digital Images (HSDI)
High Speed Cinematography.
Videokymography.




Glottal Gap Tracking

Segmentation Algorithm

The literature reports different methods for segmenting the glottal
gap:
Thresholding and Histograms [mehta01]
Region growing [Lohscheller07]
Watershed transform [Osma-Ruiz08]
Actives contours (snakes) [Marendic01]

Most of the segmentation algorithms used in the literature do not
take into account the temporal dimension, so each frame is
treated individually leaving aside the information obtained from the

previous frames
-> Tracking
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Glottal Gap Tracking

Scheme of the Pro

osed Method
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Glottal GapTracking

Variation in Rows (TIVr
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Glottal Gap Tracking

Determination of the optimal value of N (I

2 The selection of N is the most important for the correct ROI
detection.

- The ROI has to tolerate the camera displacements




Glottal Gap Tracking

Determination of the og

The choice of N was performed considering only the TIVc.

N was chosen through experimentation observing the entire
database (18 HSDI).

The minimum requirement to achieve a robust ROI is choose a N
that contain at least one complete glottal cycle.
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Step3: Watershed and First Re

Glottal Gap Tracking

nion Merdgino

[Osma-Ruiz08]




Glottal Gap Tracking

Step4: Correlation Regions Merginc

o Obtained empirically based on manual segmentations.

o Composed by a white background and a black
< foreground.

o Size of the template is 12x42 pixels.
\_. = Glottis-like shape.

1t Merging  Standard
template seps

NCC Threshold matching = 0,45




Glottal Gap Tracking

Ste 5: Localizing region-based active contours

I? I

Standard template

Initialization using correlation

f 3¢(x)(] B(x,y)F(I(y), ¢[y))dy d.x -I—;L/ 6¢(x)[[Vo(x)|ldx [LanktonO8]

Initialization 100 |terat|ons

flnitialization based on
standard template.

-Need more than 100
iterations to converge.

- Searching radio should
be greater than 5 pixels.

N

- Initialization based on
correlation.

-Need less than 100
iterations to converge.

- Reliability when the
glottis is divided.

-Searching radio is 5
ixels




Results (I

The Database is composed by 18 HSDI sequences of resolution
256x256 pixels and the sampling rate is 4000 frames/seconds.

All videos chosen have recorded under different conditions;
Different illumination levels
contrast problems
Presence of nodules
Partial occlusion of the glottis
Lateral displacements of the camera

Three trials were develop:
Compare our ROI methodology with the proposed in [Karak12].

Compare the results obtained by two manual segmentations with the method
proposed using the Pratt index [Pratt79].

A visual inspection of the PVG obtained by manuals and automatic
segmentation.
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Conclusions

Conclusions

The main motivation of this paper was propose a complete
framework for the assess the glottis tracking.

The mechanism proposed for detect the ROI adjust better in the
demanding cases like;

Glottis with partial occlusion

Camera movements

Depth differences between videos recording

Reliability against external artifacts

Glottis divide in two parts

We have proposed a complete methodology, combining traditional
and new techniques in image processing with temporal intensity
variation for the ROI detection.

Results obtained compared with manual segmentations are similar
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