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Abstract— Polycystic Ovary Syndrome (PCOS) is a 

complicated endocrine disorder, which affects various 

women at the stage of puberty and reproduction. The 

disorder causes specific side effects such as infertility, 

obesity, cardiovascular disease and high blood sugar. 

Diagnosis takes place by biochemical and imaging 

parameters. The main principle depends on polycystic 

ovaries with cysts and dense stroma. Follicles overlap at 

ultrasound valuation, and the appearance may be 

challenging as well as time-consuming. The version will 

change from one operator to another operator since it 

depends more on experience. In order to defeat specific 

problems, a scheme operates by automation and detects the 

features of disease pattern. Initially, multi-scale 

morphological actions pre-process an ultrasound input 

image for contrast enhancement. The extraction of follicles 

configuration use the concept of scan-line thresholding. The 

results compared with the choice of man's idea in order to 

confirm the effectiveness of the method. 
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I. INTRODUCTION 

The Polycystic Ovary Syndrome (PCOS) is a disturbance in 

endocrine, which affects nearly 10% of women [3]. 

Polycystic ovaries, hyperandrogenism characterise the effect 

of this syndrome. The risk factors of PCOS include 

infertility, acne, abnormal growth of hair on face and body, 

obesity at the region of the abdomen, type 2 diabetes, 

hypertension, an abnormal amount of lipids in blood with 

cardiovascular disease (CVD) [2]. The study of PCOS 

depends on reproductive hormones ovarian pathophysiology 

and post-menopausal development, Bone Mineral Density 

(BMD), CVD risk factors, fractures and mortality.  

With the help of quantitative PCR analysis, ovarian 

present in chosen ovary detects the presence of PCOS [3]. In 

1987, thirty-five women resulting in PCOS and their 

allocated ages in an arbitrary manner investigated based on 

CVD risk factors, reproductive hormones, lifestyle, the 

scientific study of measurement in humans, medications and 

medical records. At the present stage, the results reviewed 

with same variables in 2008 and the mean of their ages 

found to be 70.3 years. Single-photon absorptiometry 

evaluates the Bone Mineral Density in 1992 and double 

energy x-ray absorptiometry in 2008.  

PCOS women resulted in a more significant degree 

of Free Androgen Index (FAI) and lowered FSH. Some of 

the consequence of PCOS are infertility, which is mostly 

due to metabolic alterations. Initially, the treatment involves 

a reduction in weight and prefers dosage. The secondary 

treatment is to bring ovulation by low-dose gonadotropin 

therapy. 

In 1987, the high hip region of PCOS women 

resulted from an increase in weight and hip circumference 

bulged due to undetected situations. Some problems such as 

fractures, diabetes, mortality, BMD, cancer were the same 

as PCOS women. Finally, the differences in body report of 

PCOS women examined with 21 years of their follow. The 

morphology of PCO possesses many changes over the years. 

The description of record indicates the presence of many 

cysts, which is larger than 15 mm and an increase in the 

volume of the cysts lined by the theca cell layer. The fibrous 

envelope found below the epithelium of ovary is broader in 

normal-sized ovaries. Fetal exposure in excess amount 

contributes by causing PCOS in offsprings. Some imaging 

techniques such as contrast enhancement, image 

segmentation and thresholding plays a vital role in the 

identification of polycystic present in the ovary.  

According to the treatment of polycystic ovary by 

effective laser therapy [15], higher efficiency of less-order 

laser therapy got proved at the initial level. The power of the 

hormonal condition exposed numerous clinical 

consequences positively. The major drawback intends that it 

cannot plan at the time of pregnancy. In paper [13], a 

diagnostic method called ultrasound using object growing 

detects the presence of follicle. The primary levels are 

preprocessing and identification of follicles. Median filter 

plays a vital role in reducing noise and discovers the 

follicles. 

Machine Learning techniques screen the presence 

of a cyst in the ovary automatically [10]. The automated 

detection uses Logistic Regression and Bayesian classifier 

algorithm. A study establishes the statement that operation 

of Bayesian is superior to Logistic Regression. The overall 

precision level of Logistic Regression is 91%, and Bayesian 

classifier is 94%. According to the detection of PCOS 

morphology in ultrasound images [12], an algorithm called 

image segmentation used. The following algorithm suggests 

two categories, namely, the presence of PCO and absence of 

PCO. An automated tool tracks the follicle manually and 

helps to measure the breadth and length of a follicle. The 

linear discriminant classifier is an essential tool used to 

accomplish a higher degree of accuracy and reduces the 

dangerous level of complications. Data Mining Methods and 

exploration on PCOS [15] extracts some useful information 

such as associations, clustering, prediction. The significant 

risks of infertility include oily skin, hypertension, irregular 

menses. The various methods of data mining merge to find 

the disease  

II. METHODS 

This section explains the components and working principle 

of the corresponding model. The block diagram first 

performs contrast enhancement of an ultrasound image as 

input and follows segmentation process. Initially, the input 

image called ultrasound taken, and morphological operator 

such as contrast enhancement helps to increase the quality of 

an image. The primary role of contrast enhancement is to 
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change the value range and makes the image to view clearly. 

Another approach called image segmentation gives a 

different view of an image. By using all these methods, the 

cyst in the ovary detected and the follicle found at the early 

stage. 

 
Fig. 1: Components of the model 

A. ULTRASOUND IMAGING 

Functional and Anatomical ultrasound is the classification 

and expressed in 2D and 3D. The structures of internal 

organs create by anatomical ultrasound. The combination of 

data such as movement, tissue hardness, velocity if tissues 

and another physical feature helps the doctors to visualise 

the differences in the structure of an organ [9]. Elastography 

is another form used for displaying and evaluating the 

stiffness of tissues, which separates tumours from healthy 

tissue. The obtained data can display in black and white 

maps with more contrast colours based on tumours. The 

vital role of ultrasound is to distinguish and target the 

following tissue. The tissues may treat, determine the 

direction and assure the handling of care based on 

effectiveness. Ultrasound imaging uses a high range of 

frequency develops visualisation of tissues, organs. 

Ultrasound image of a normal ovary and polycystic ovary 

differentiated below- 

 
Fig. 2: Image of a typical ultrasound ovary 

 
Fig. 3: Image of a polycystic ultrasound ovary 

B. CONTRAST ENHANCEMENT 

An essential approach of digital image processing involves 

contrast enhancement [11]. The presence of grey-level 

images comprises digital value ranging from 0 to 255, which 

represents the pixel's contrast level. The role of contrast 

enhancement gives a better result to improve the degree of 

images and increases the brightness level of backgrounds 

and foreground. 

The primary classification of image enhancement is 

a spatial domain and frequency domain. Histogram 

equalisation and Contrast stretching are the two systematic 

scheme used in the spatial domain. An image representing a 

high contrast level lies between the grey values ranging 

from 0 to 255. Scanline thresholding detects the follicle in 

two ways, namely vertical scanline thresholding and 

horizontal scanline thresholding. When the threshold shows 

on an image, the pixels classify by setting an upper and 

lower bound to each group. 

C. IMAGE SEGMENTATION 

The partitioning of an image into various regions use the 

technique called image segmentation.  

Segmentation often depends on the features of the pixel 

level of an image and separates the foreground from the 

background, which has a similar shape and colour. In 

medical applications, segmentation plays a vital role to 

detect and label the image in an efficient way. The image of 

follicle viewed in different posture by using the 

segmentation method and time-saving technique.  

D. MORPHOLOGICAL OPERATORS 

Morphology is a method of processing an image depending 

on shape and objects size. The pixel value of each image is 

the comparison between the corresponding pixel values of 

an input image with their neighbouring values. Some 

morphological operations used are erosion, dilation, opening 

and closing. These operators apply structures to an input 

image and produce an output, which is of similar size.  

III. RESULTS AND DISCUSSION 

The identification of polycystic present in the ovary 

implemented using the techniques involved in digital image 

processing such as ultrasound image, contrast enhancement, 

segmentation, thresholding. The primary role of 

thresholding obtains histogram images using horizontal and 

vertical scanline thresholding, which separates the 
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foreground from the background. The contrast level of an 

image increases and follicle detected quickly. 

The iteration for each image noted for different 

pixel value and cyst easily found by segmentation technique. 

The results simulated using matrix laboratory software tool. 

This software delivers the visual appearance of the follicles 

present in the region of ovary. The level of different 

iterations ranging from 50 – 125 given and iterations play a 

vital role to process all the pixel values in an image. At the 

iteration range of 50, the view of follicle present in the 

ovary viewed clearly, and the iteration range of 125 presents 

the growing stage of a follicle in the ovary. By using image 

processing methods, the presence of polycystic viewed 

clearly, and results simulate with the help of Matlab 

software. 

 
Fig. 4: Follicle detected in the ovary with iteration value of 

50 

 
Fig. 5: Follicle detected in the ovary with iteration value of 

100 

 
Fig. 6: Follicle detected in the ovary with iteration value of 

125 

A. CONTRAST ENHANCEMENT 

The techniques of image enhancement cause an image more 

accessible to analyse and interpret. The range of brightness 

range demonstrated on an image refers to contrast [20]. 

Contrast enhancement is a process that makes the image 

features stand out more clearly by making optimum use of 

the colours accessible on display. 

 
Fig. 6: Comparison between standard image and contrast 

image 

B. HISTOGRAM 

The histogram equalisation based on contrast enhancement 

represents the threshold values and contrast range of an 

image [19]. A graph representation plotted below between 

brightness value and frequency. 

 
Fig 7. Histogram representation of an image 

IV. CONCLUSION 

The diagnosis of polycystic ovary syndrome visualised and 

detected with the help of digital image processing concepts. 

The follicle detected with the help of concepts for 

processing an image involves contrast enhancement, 

thresholding, image segmentation. Scanline thresholding 

extracts the contours of the follicle image and iterations for 

each stage noted. The results simulated by using MATLAB 

software. 
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