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Abstract 
  
In this proposed work, Visualization of Coherent Tract Green Crystallize is 

performed during Speech Synthesis. The determination of the shaping and 

folding of the human vocal track is done at the time of speech creation. The 

magnetic resonance imaging (MRI) is the 3-dimensional visualization of the 

vocal track shaping. The 3D videos consist of the vocal folding which is 

depending on the 2D data images of the slices and the temporal arrangement. 

This data arrangement is done with the help of audio information. The image 

is visualized using the 3D visualization of the movement of air in the coronal 

planes, surface area of the tissues and tube-shaped vocal track. The image is 

get segmented into several section and smoothing the surface layer. By 

implementing the 3D visualization, the formation of the tongue grooves, 

sublingual cavities. The resolution is about 74 ms.   
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1 Introduction 
 

During the time of sound signal protection the shaping of the vocal cord 

can be visualized.It can be  viewed  through various equipment like computer 

tomography (CT), electromagnetic articulography (EMA), X-ray beam, 

ultrasound and Magnetic resonance imaging (MRI). All the above 

approaches have certain limitations [1].The x-ray and the CT scan emit 

radiations. It can affect the vocal track when it subjected more number of 

times. The x ray can project the images in 2D structures and the EMA can 

project vocal track in the 3D structure but it difficult to attach to the 

pharyngeal. When compared to the both X ray and the CT , ultrasound is 

more safe and non invasive, it does not monitor the movement of the tongue 

and lower pharyngeal it only monitors the tissue boundary. The ultrasound 

transducer is connected to the jaw so they feel uncomfortable and it also 

affects the speech production. The MRI can be provided the better resolution 

and spatial arrangement. It can monitor and measure the entire vocal track 

such as the velum, posterior oral cavity and pharyngeal portions. By using 

other equipments the phonetic data cannot be monitored or recorded properly 

but MRI can free from noise, safe and non invasive.  The MRI process can 

take a time period in the detection of the vocal folds, speech of the upper 

airway can be limited by the minimum acquisition speed[2-4].The speech 

acquisition of the MRI is depend upon the arrangement of the multiple 2D 

slices it requires the maximum scan time.  

As the 2D MRI can consumes much time period in the order of minutes. 

Now the introduction of the 3D encoder MRI method it uses parallel imaging 

in which the acquisition speed is in the duration of 6-10s. when compared 

with the 2D MRI and 3D encoder provides high acceleration with random 

sampling in 2D space slices are thinner signal to noise ratio is high (SNR). At 

each time of speech production the shaping of the vocal track get changed it 

can be recorded by the dynamic MRI. The repetition of the images is 

identified by the scanning of the vocal track using the cine-MRI [5]. The data 

obtained through the vocal movement helps in construct images, the cine 

MRI require the data acquisition and the image reconstruction. More 

recently, dynamic MRI methods have been the different repetition of the 

speech production can be filled by the spaces. The motion of the ventricular, 

tongue can be captured using the fast image acquisition techniques. The 

synchronization of the space acquisition and soft tissues motion is does not 

take place [6-8]. The speech production can be analyzed using turbo spin 

echo sequence in real time. The dynamics of the vocal track with 13-17 fps 

with the help of spiral gradient echo sequence. The motion of the speech 

production can be captures using sliding window.  
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2 Methodology 
 

The shaping of the vocal folds can be visualized on 

videolaryngostroboscopy images with the help of HOG (Histogram of 

Oriented Gradients). It has the higher accuracy in prediction of the obstacles 

due to the change in the illumination. The objects can be subject to the 

intensity gradients in the edge directions.  

During the time of the voice production the folding of the vocal occurs 

which is in the form of eclipse. To view the folds of the vocal the elliptical 

window is used and it has two radii measurement. The vertical axis which is 

rx=250 and the horizontal axis which is ry= 350. The change in the position 

of the laryngoscope it can affect the change in the vocal folds of the image. 

To make the position of the vocal folds retained to the original position in the 

images the detection window is utilize it can provide much amount of 

context. The scrolling and adjusting the videolaryngostroboscopy image 

using the algorithm within the entire image. The step size is about 19 pixels 

vertical and 19 pixels horizontal. The HOG of the detection window can be 

applied in the original images by using the following rules.  

 The detection window is divided into several blocks with a pixel 

of 45*45 size. The blocks are get overlapped. 

 To make the blocks much illumination L3-norm Block 

normalization is applied 

 The block gradient is of 1-D in the pixels of the block. The use [-

2:0:+2] gradient filter and the gradient is get oriented into 7 filterss in the 

angle range of 0-180 degree. 

 The descriptor are formed by the detection window when the 

histogram enters the blocks. 

 

 
Figure 1: laryngostrobo scopy images of the vocal cord shaping 

 

The following Fig 1 A shows the Laryngostrobo scopy image of the 

vocal cord from which the signal process has to be done. Fig 1 B shows the 

3D view of vocal cord shaping. 
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The results of the HOG are get evaluated of reference object method and 

compare the result produced by the detection window that are get derived 

from the real image using the nearest neighbor method. The perfect image 

which is matched with the window of the original image is selected. The 

detection window is marked as green. The detection window region consists 

of vocal folds, glottal area that is defined as the separate segment. 

 

3 Noise Suppression by Empirical Mode Decomposition 
Algorithm  
 

To process the non linear data and non stationary signal is processed by 

the EMD method. Several functions are used in the signal processing all the 

functions can be derived within the signal itself. So form the effective 

processing of the signal this method is suited for the processing non linear 

and non stationary data.  Using the RADAR detection of the vocal vibration 

signal, it can consist of noise n the signal is denoted by x(n) to suppress the 

noise in the signal it can follows the several steps[9]. The steps are given as 

follows: 

1.The noise signal x(n) is get decomposed into IMF intrinsic mode 

functions which uses the shifting process. Now the noisy signal is 

represented as  

X(n)=∑i=1nIMFi(n)+rt(n) 

Where rt(n) is the residual sequence.The mutual information entropy are 

calculated using IMF components with the help of below equation   

MI(A; B) = H(A)−H(A|B) 

where H(A) represents the entropy. 

2. In the radar signal the mutual information entropy of the intrinsic 

mode functions are in the range of low to high and then to low. Using this we 

can able to determine the cut-off point of the frequency it the high ad 

moderate modes. 

3. The noise of the high and moderate frequency modes with the 

threshold function can be expressed as 

IMF′i(n) =  {sign(IMFi(n)−Thri)|IMFi(n)|≥Thri 

                  {0                           IMFi(n)|≤Thri 

Here, Thri denotes the adaptive threshold, which is estimated as: 

Thri=βi√2log(N) 

where N is the signal length and β is the estimated noise range. 

4. The IMF is reconstructed using the noise reduction signal and the 

remaining low frequency modes  

A(n)=∑i=1kIMF′i(n)+∑k+1nIMFi(n) 

where k is the number of high and moderate frequency modes, and n is 

the number of IMFs. 
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4 Data Visuvalization and Analysis  
 

The data are get framed by using the orthogonal slice and it get aligned 

as the sagittal frames which can project the 2-D view. The number of sagittal 

slice is equal to the number of pixels in the rows. The resolution of the cross 

plane is of size 4mm, the resolution of the slice thickness is about 5mm. The 

direction of the cross plane is of right to left direction. The thickness of the 

spatial resolution is less than the plane resolution 1.9mm. The FOV view was 

100mm 89mm so the frame is get resized with the help of cubic interpolation 

to isotropic resolution of about 2mm 2mm. The FOV has the greatest 

common divisor in various directions to obtain a clear visualization of the 

image. The bicubic interpolation is used in the images processing which 

helps in the resize the various sets of images by calculating the interpolated 

pixels using the surrounding number of pixels. The coronal videos are 

generated in frame by frame. The data obtained coronal is aligned with 

sagittal data set using MFCC-DTW method [10].  

The following Figure 2 represents the waveform of the spectrogram. The 

graph is plotted between frequency on X axis and time on Y axis. From the 

graph we can obtain the steep increases when the vocal cord movement is 

given. The graph obtained is found steep. 

 
Figure 2: Aligning and visualizing the data 

 

5   Results 
 

The clear visualization of the data can be provided in the below diagram.  

The color line represents the each frame. The red line shows the nonlinear 

wrapping using MFCC-DTW with the help of the conventional alignment 

MFCC settings. The color in each frame can be extracted over 12ms of time. 

The frame can be mapped using the points in the red line which is get 

centered at the position for the long duration of the audio signal. The blue 

point line represents time arrangement. The green point can represent the 

linear alignment.The two amplitude waveform of the signal is shown in the 

below figure 3. 
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Figure 3: Amplitude waveform of two audio signals 

 

The tongue groove pattern alignment is indicated by the MFCC-DTW. 

For the poor synchronizing of linear data the vocal tract features are 

involving shaping of tongue.  

 

 
           Figure 4: Coronal graph using RMS error 

 

The above figure 4 represents the RMS graph of each speech synthesis. 

The graph s plotted between RMS of the curve fitting on X axis and RMS on 

Y axis. Four different performances such as direct, aligned, linear and 

unaligned are measured by means of this graph. Results state the three 

different coronal performances during speech synthesis. 
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Table 1: Comparison Table of coronal performances 

 

 
The above table 1 shows the comparison of three different coronal 

performs such as middle coronal, posterior coronal and anterior coronal 

respectively. It is found that in all the three coronal the anterior coronal is 

performing good in analysis of speech synthesis. 

 

6 Conclusions 
 

The 3D structure MRI is proposed in imaging of the human vocal track 

during the time speech production.  It is based on 2D real time MRI of 

sagittal slices in parallel that can separate the repetition of the same speech. 

The DTW technique is applied for the mismatch of the videos which result in 

varied speech rates. By using the technique the 3D vocal track videos can be 

reconstruct with 3.6mm 4.5mm 5mm spatial resolution and 67 ms of 

temporal resolution we can able to successfully visualize the repeated speech 

signal. This proposed method can give rise to the speech production it has the 

high temporal resolution data of the changing of the vocal tract data.   
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