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ABSTRACT 

 

The narrow-band imaging has been increasing the interest of medical specialists in the study of laryngeal micro 

vascular network to establish diagnosis without biopsy and pathological examination. A possible solution to this 

challenging problem is presented in this paper, which proposes an automatic method based on anisotropic 

filtering and matched filter to extract the lesion area and segment blood vessels. Lesion classification is then 

performed based on a statistical analysis of the blood vessels characteristics, such as thickness, tortuosity and 

density. The future work is based on the tumor segmentation based in watershed segmentation technique. 

Using this technique, can easily identify the tumor region and the tumor region exactly detected which reduces 

the complexity and provides the effective results than the other state of art methods  

Keywords : Narrow Band Imaging, Color thresholding, OSTU thresholding, Water segmentation. 

 

I. INTRODUCTION 

 

Therapeutic picture preparing is the most difficult and 

very needed field. Laryngeal tumor identification in 

Endoscopic Video has turned into a rising field of 

restorative picture handling. Division of pictures is a 

standout amongst the most troublesome undertakings 

holds a vital position in picture handling which decide 

the nature of the of the last outcome .Image division is 

the way toward isolating a picture into various 

areas .the point of this paper is to give an audit on 

computerized apparatus for laryngeal tumor division 

utilizing Endoscopic Video examined picture 

datasets .location and extraction of tumor from 

Endoscopic Video filter pictures of the laryngeal is 

finished by MATLAB programming.  

 

A tumor is a thong of tissues that develops in an 

undisciplined way that standardizes development. 

Laryngeal tumor is inherently genuine and basic on 

account of its relentless genuine and infiltrative 

nature. Laryngeal tumor is separated into two 

classifications to be specific benevolent (non-

destructive) and Malignant (cancerous) contingent 

upon the tumor starting stage. Considerate laryngeal 

tumors don't hold the noxious cells, normally it can be 

evacuated and they barely ever became back. The 

edge of outskirts of a generous laryngeal tumor can be 

effortlessly recognized. These cells don't taint tissues 

around them or expands to different parts of the body 

yet it can pack on responsive regions of the laryngeal 

and cause extreme medical problems. Harmful 

laryngeal tumor contains destructive cells and they 

are well on the way to develop quickly and attack in 

the encompassing healthy laryngeal tissues. Rarely 

dangerous cells may split away from a malignant 

laryngeal tumor and spread to alternate parts of the 

body. The spread of growth is called metastatic and it 

a kind of optional laryngeal tumor which we are going 

to considered. Imaging assumes an essential part in the 

conclusion of laryngeal tumors and perceiving a 

laryngeal tumor by and large includes a neurological 

evaluation. Specialists utilize the indicative data to 

order from the minimum obstinate to the most 
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resolute recognizing the tumor classes help the 

Doctors to check the most reasonable course of the 

treatment .a standout amongst the most ideal sort of 

analytic strategy is Endoscopic Video. Endoscopic 

Video is a better therapeutic imaging method utilized 

than produce fantastic pictures of the human body 

with a high spatial determination and enormous 

separation of delicate tissues. Anatomical data is 

utilized to watch human laryngeal improvement and 

decide variations from the norm. There are numerous 

Segmentation methods, in light of similitude or 

irregularity, for example, limit approach, Region 

developing methodology. These methodologies has 

now been enhanced to the Machine learning 

Approach  

 

II. RELATED WORK 

 

Narrow Band Imaging 

Its improvement was made accessible by Olympus 

Medical Systems in Japan. It was first detailed by Sano 

in 1999 and presented in business scale in 2005. The 

NBI is an imperative progression in endoscopy 

innovation, in view of the material science rule that 

the entrance profundity of light waves in the tissues is 

specifically relative to its size. Consequently, the 

longest the wave, the more profound the entrance in 

the tissues. The utilization of unearthly channels (red, 

green and blue strips) of the NBI features the 

attributes of the mucosa and vascular examples of the 

throat, stomach and colon with better definition when 

contrasted with the standard endoscopic exam. Two 

frameworks are right now accessible to utilize 

endoscopy with NBI. The consecutive amplifying 

framework with high determination endoscope, 

which empowers optical amplification of up to 80 

times and the “charged coupled device” arrangement 

of the top notch gadget GIF H 180, which has 

advanced zoom with amplifying potential from 1.2 to 

1.5 times. This picture amplification related to the 

NBI enhances analytic exactness coming about 

because of the nitty gritty evaluation of the example 

of hair like interpapillary mucosa vessels. In any case, 

the NBI has the inconvenience of a dim picture, 

which makes it difficult to recognize anomalies in the 

shading and morphology of injuries, when situated a 

long way from the endoscope.  

Not at all like customary picture preparing, the NBI 

features the picture got through light channels. The 

light obvious to the human eye is made up by a 

restricted scope of wavelengths of electromagnetic 

radiation which are situated between the infrared and 

infraviolet radiation. At the point when the light falls 

upon the tissue, part is considered the surface and part 

is scattered inside the very tissue. The different 

scrambling happens amongst light and the little 

particles, for example, core, cell organelles and 

nucleolus on the tissues, bringing about diffuse light 

engendering along the tissue, reliant on its 

wavelength. Since it has long wavelength, the red 

light is broadly and profoundly scattered. The blue 

light, then again, scrambles less profoundly, for it 

exhibits short wavelength. Some portion of the light 

scattered is consumed by the blood, and the shade of 

the mucosa is predominantly controlled by 

hemoglobin since the vast majority of the segments of 

the gastrointestinal mucosa – cells and connective 

tissue - don't present any shading. The connection 

amongst light and tissue is portrayed by hemoglobin, 

which retains seriously both the green and the blue 

light. NBI depends on this thought  

What's more, was produced with the point of 

featuring the veins, not duplicating its regular hues. 

The best envision is the one with the best 

determination and differentiation. Determination is 

characterized as the capacity to uncover points of 

interest of the picture (controlled by the quantity of 

pixels), flag preparing and qualities of the focal point. 

Differentiation is the proportion of thickness or 

brilliance between an example and its experience, at 

the end of the day, the clearness with which the 

question is featured. The NBI can specifically enhance 

the complexity of the veins. The best determination is 

acquired through the top notch TV, and the 
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utilization of NBI enhances differentiate. 

Subsequently, joining top notch TV with NBI may 

offer brilliant pictures of the veins. As per the NBI 

guideline, the determination of 415 nanometer waves 

feature slim vessels of the sub epithelial layer of the 

mucosa and the 540 nanometer waves empower better 

perceivability of vessels of higher gauge of the sub 

mucosal layer. Then again, more profound vessels are 

recreated in 600 nanometer pictures. The utilization 

of 600-nanometer waves has minimal symptomatic 

application, since introductory neoplasies create in the 

shallow surfaces of the mucosa, adjusting the structure 

of its veins. That is the fundamental purpose behind 

NBI to for the most part utilize two groups of 

wavelength.  

There is an optical channel and xenon light before the 

NBI framework and, when initiated, the white light 

that goes through this channel and light partitions the 

light, permitting entry of just two wavelength groups, 

which will fall upon the mucosa and when 

deactivated, the optical channel is expelled from the 

light. This reflected light is caught by the “charged 

coupled device” at the distal bit of the endoscope, 

which changes over it into advanced esteem and the 

picture is then recreated in a particular processor. This 

charge coupled gadget comprises of a sensor made up 

by an incorporated circuit which contains the grid of 

coupled gadgets to catch pictures. The charged 

coupled gadgets are additionally utilized as a part of 

computerized photography, satellite pictures and 

space science (particularly in photometric, optics and 

bright spectroscopy). The determination or picture 

itemizing relies upon the quantity of photoelectric 

cells of the charge coupled gadget, which in handy 

terms are communicated as pixels. 

III. METHODOLOGY 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: Flow for Proposed Method 

Lab conversion  

The Lab color space describes mathematically all 

perceivable colors in the three dimensions L for 

lightness and a and b for the color components green–

red and blue–yellow. 

Color thresholding: 

Thresholding is the least complex technique for 

picture division. From a gray scale picture, 

thresholding can be utilized to make twofold images. 

Thresholding is quick and computationally proficient 

technique yet does not consider the spatial qualities of 

a picture (neighborhood data). In this way 

thresholding is delicate to clamor and power in 

homogeneities. In low-differentiate pictures it tends 

to deliver scattered gatherings of pixels instead of 

associated areas and requires availability calculations 

as a post processing step-in general, limit based 

division strategies are not appropriate for finished 

pictures. This is on account of the perceptual 

characteristics of finished pictures depend on higher 

request collaborations between picture components or 

protests in the scene. Be that as it may, in laryngeal 

Endoscopic Video division, thresholding can be 

utilized to isolate foundation voxels from the 

laryngeal tissue or to introduce the tissue classes in 

iterative division techniques, for example, fluffy - 

implies grouping. A review on thresholding strategies 

is given. 

RGB to gray conversion: 

Input 

 Lab conversion  

Color thresholding 

RGB 2 Gray conversion 

Ostu thresholding 

Average filter 

Water segmentation 
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In RGB shading model, each shading shows up in its 

essential unearthly components of red, green, and 

blue. The shade of a pixel is comprised of three parts; 

red, green, and blue (RGB), depicted by their relating 

forces. Shading parts are otherwise called shading 

channels or shading planes (segments). In the RGB 

shading model, a shading picture can be spoken to by 

the power work. I RGB =(FR ,FG ,FB) Where FR( x,y) 

is the power of the pixel (x,y) in the red channel, 

FG(x,y) is the force of pixel (x,y) in the green channel, 

and FB(x,y) is the power of pixel (x,y) in the blue 

channel. The power of each shading channel is 

typically put away utilizing eight bits, which 

demonstrates that the quantization level is 256. That is, 

a pixel in a shading picture requires an aggregate 

stockpiling of 24 bits. A 24 bit memory can express as 

224 =256×256× 256=16777216 particular hues. The 

quantity of hues should enough meet the show impact 

of generally pictures. Such pictures might be called 

real nature images where data of every pixel is kept by 

utilizing a 24-bit memory.  

Dark levels speak to the interim number of 

quantization in dim scale picture preparing. At show, 

the most normally utilized capacity strategy is 8-bit 

stockpiling. There are 256 dark levels in a 8 bit dim 

scale picture, and the power of every pixel can have 

from 0 to 255, with 0 being dark and 255 being white 

we. Another regularly utilized capacity technique is 1-

bit stockpiling. There are two dim levels, with 0 being 

dark and 1 being white a twofold picture, which, is 

every now and again utilized as a part of therapeutic 

pictures, is being alluded to as parallel picture . As 

twofold pictures are anything but difficult to work, 

other capacity organizes pictures are regularly 

changed over into parallel pictures when they are 

utilized for upgrade or edge recognition. 

Otsu Thresholding 

In PC vision and picture preparing, Otsu's technique, 

named after Nobuyuki Otsu, is utilized to 

consequently perform bunching based picture 

thresholding, the lessening of a gray level picture to a 

double picture. In PC vision and image processing, 

Otsu's strategy, named after Nobuyuki Otsu is utilized 

to naturally perform grouping based image 

thresholding,[1] or, the diminishment of a gray level 

picture to a parallel picture. The calculation accept 

that the picture contains two classes of pixels 

following bi-modular histogram (closer view pixels 

and foundation pixels), it at that point computes the 

ideal limit isolating the two classes so their 

consolidated spread (intra-class change) is negligible, 

of proportionately (in light of the fact that the whole 

of pair wise squared separations is steady), with the 

goal that their between class difference is maximal. 

Therefore, Otsu's technique is approximately a one-

dimensional, discrete simple of Fisher's Discriminant 

Analysis. Otsu's technique is additionally specifically 

identified with the Jenks optimization method. 

1) Average Filter The mean channel is a 

straightforward sliding-window spatial channel 

that replaces the inside incentive in the window 

with the normal (mean) of all the pixel esteems in 

the window. The window, or part, is generally 

square yet can be any shape. A case of mean 

separating of a solitary 3x3 window of qualities is 

demonstrated as follows. 

       Mean channel, or average channel is windowed filter 

of direct class that smooth flag (picture). The channel 

functions as low-pass one. The fundamental thought 

behind filter is for any component of the flag (picture) 

take a normal over its neighborhood. To see how that 

is made by and by, given us a chance to begin with 

window idea. 

Watershed Segmentation 

In this paper, we propose effective water droplets 

segmentation algorithm based on HSV color space and 

watershed method. Water droplets segmentation is 

the key issue to design an automatic hydrophobicity 

classification algorithm, and the challenge is two-fold: 

highlight spots on water droplets and the transparency 

of water. By decomposing the color images into HSV 

color space, water droplets are easy to be separated in 

the saturation channel, and watershed method is 

https://en.wikipedia.org/wiki/Jenks_optimization_method
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incorporated to reduce the side-effect of highlight 

spots.  

In the investigation of picture handling, a watershed is 

a change characterized on a grayscale picture. The 

name alludes figuratively to a geographical watershed, 

or seepage isolate, which isolates nearby waste bowls. 

The watershed change treats the picture it works upon 

like a topographic guide, with the shine of each point 

speaking to its tallness, and finds the lines that keep 

running along the highest points of edges. There are 

diverse specialized meanings of a watershed. In 

diagrams, watershed lines might be characterized on 

the hubs, on the edges, or cross breed lines on the two 

hubs and edges. Watersheds may likewise be 

characterized in the consistent domain. There are 

additionally a wide range of calculations to register 

watersheds. Watershed calculation is utilized as a part 

of picture preparing principally for fragmentation 

purposes. 

IV. RESULTS 

 

 
Figure 1 : Input image 

 

 
Figure 2 : Color threshold image 

 
Figure 3 : RGB mask image 

 

 
Figure 4 : Gray mask image 

 

 
Figure 5 :Gray image 

 

 
Figure 6 :  Histogram after opening the image 
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Figure 7 :  Ostu binary 

 

 
Figure 8 : Gradient magnitude 

 

 
Figure 9 : Watershed segmentation 

 

 
Figure 10 : output image 

 

V. CONCLUSION 

 

This research proposes the best and effective method, 

which is laryngeal tumor detection and classification 

using watershed segmentation technique. This 

technique provides better results and yields better 

performance than the other existing techniques. 

 

VI. REFERENCES 

 

[1]. S Bauer. “A survey of Endoscopic Video-based 

medical image analysis for laryngeal tumor 

studies,” Physics in medicine and biology, vol. 

58, no. 13, pp. 97–129, 2013. 

[2]. D. N. Louis, “The 2007 who classification of 

tumors of the central nervous system,” Acta 

neuropathology, vol. 114, no. 2, pp. 97–109, 

2007. [3]. E. G. Van Meir., “Exciting new 

advances in neuro-oncology: The avenue to a 

cure for malignant glioma,” CA: a cancer journal 

for clinicians, vol. 60, no. 3, pp. 166–193, 2010. 

[3]. G.Tabatabai “Molecular diagnostics of gliomas: 

the clinical perspective,” Acts 

neuropathological, vol. 120, no. 5, pp. 585–592, 

2010. 

[4]. B. Menze,“The multimodal laryngeal tumor 

image segmentation benchmark (brats),” IEEE 

Transactions on Medical Imaging, vol. 34, no. 

10, pp. 1993–2024, 2015 


