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ABSTRACT 

Ovarian disease is the most common disease occurring in female reproductive organs. PCOS causes 

problem with women’s menstrual cycle. Symptoms of PCOS are no menstrual periods, heavy periods, skin 

diseases, excess body and facial hair. Now a day in medical field ultrasound image processing is used to detect 

PCOS. Images taken by ultrasound scanner were not clear. In order to overcome this drawback, in our paper we 

proposed a technique called P63 digitized color images. In this technique PCOS is automatically detected by 

follicle and ovarian tissue recognition. Since there is a certain size, shape and color for follicles and ovarian tissues. 

Because of PCOS the shape, size and color of follicle and ovarian tissues get changed. The image accuracy is more 

in this technique compared to the ultrasound image processing technique. Error of an image is reduced so it is more 

useful for examining the patient who encountered with the PCOS. The attractive feature is less time consumption 

than other existing technique. 
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1. INTRODUCTION 

Polycystic Ovarian Syndrome is the majority issue among females at reproductive age. PCOS is one of the 

most recognized, unpredictable, heterogeneous endocrine issues. The precise cause behind event of PCOS is still 

obscure yet elements. For example, hormonal irregularity, having body-mass-index (BMI) greater than 24, central 

obesity or overall obesity are a few variables adding to it (Gayathri and Kavitha, 2015). The foremost components 

are an ovulation, absence of menstrual cycle and ovulation-related infertility; excessive amounts or impacts of 

androgenic hormones, which brings about skin break out and excessive hair; and insulin resistance, which is 

frequently related obesity , with type 2 diabetes and high cholesterol level (Kavitha and Palanisamy, 2013). There 

are basically three criteria for examining to PCOS (Kavitha and Gayathri, 2015). These are clinical, organic 

chemistry, and endocrine ultrasound imaging. As per it, a person who suffered by PCOS problem might be 

analyzed by the following three conditions are; (a) Chronic An ovulation or Oligo-ovulation described by 

unpredictable menses, (b) Excess androgen movement portrayed by event of skin break out, excessive hair growth, 

and elevated serum compounds and (c) Presence of polycystic ovaries seen by gynecologic ultrasound. If there 

should be an occurrence of distinctive ovary, under impact of right levels of Follicle Stimulating Hormone and 

Luteinizing Hormone (Krivanek and Sonka, 1998). For ovulation process one follicle should grow around 20mm in 

breadth and it has to be developed. PCOS influenced ovary, because of lowered levels of FSH and LH and large 

amounts of luteotropin, follicles neglect to develop and achieve development. Consequently, in ultrasound image 

of PCOS influenced ovary, substantial number of little follicles (ordinarily 12 or progressively and around 2-9 mm 

in width) can be seen appropriated along the periphery of the ovary, traditionally depicted as 'necklace formation'. 

By using digital scanners and image processing techniques the ovarian tissue which is made by follicle can be 

detected (Manikandan and Sakthivel, 2016). Digital histopathology image examination has become popular 

technique use by pathology specialists. Image investigation diminishes time, exertion, human mistakes and 

subjectivity for the analysis of different tissues by pathologists. Most existing research works have concentrated on 

the investigation of cancerous cells (Mohanapriya and Vadivel, 2013). 

Most existing exploration work related to ovarian reproductive tissue recognition depends on the biopsy 

slides obtained from ovine and rats and has specified that the attributes of human ovarian tissues are not quite the 

same as creature ovarian tissues. An exception to this is the work of where three human ovaries were gathered from 

post-surgery including malignancy patients (Palanivel Rajan, 2014). Human reproductive potential depends upon 

the availability of the follicles, which regularly differs inferable from hereditary qualities and different issues such 

medications, radiation and poisonous environmental conditions. To analyze the ovarian tissues, screening tests 

utilizing an electronic gadget or biopsy test example including histopathology digital images should be directed. 

(Palanivel Rajan, 2017). The ultrasound screening test is considered to be a more efficient one. 

  
Figure.1. (a) An example of type P63 (100x magnification) color digitized ovarian image, (b) Indicates 

annotated image where red circles are ovarian reproductive tissues marked by 2 experts in the laboratory 
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2. METHODS AND MATERIALS 

Pcos: 

Algorithm: The transducer of procedure is 6 MHz ultrasonic transducer fabricated by General Electric (GE). To 

enhance the nature of the pictures gathered, preprocessing procedures, for example, contrast enhancement and 

filtering are associated. Selection process is finished by multiscale morphological methodology utilizing Top-hat 

transform (Palanivel Rajan and Dinesh, 2015). Arrangement is completed utilizing Support Vector Machine 

Algorithm (SVM). 

 
Figure.2. Block diagram for PCOS detection 

Preprocessing of ovarian ultrasound image: The pictures captured by medical ultrasonography having a major 

drawback that the images are less contrast and more noise content. Because of this drawback automated ultrasound 

image processing becomes a complicated task.  In this way it is important to enhance complexity of the picture and 

remove noise before further handling, for example, selection process, segmentation and detection of follicles. 

Preprocessing of the information picture includes enhancing nature of the picture utilizing contrast improvement 

and separating procedures (Palanivel Rajan, 2016). Histogram Equalization procedure is utilized. As it is a 

worldwide differentiation upgrade method, it increases contrast of noise also along with preferred features. 

Different filters were used to eliminate the additive and speckle noise existing in the images. 

Selection process and segmentation: Selection process is completed by utilizing Multiscale morphological 

methodology to diminish false identification. Here we are using Top-hat transform. From the picture, dark and 

white components can be extricated and after that following picture is subtracted from unique picture to get 

contrast enhanced picture (Palanivel Rajan and Sheik Davood, 2015). In this algorithm the Top-hat transformation 

helps in the withdrawal of bright (or dark) features from the background by using morphological opening and 

closing process of a structuring element respectively. Evaluation of the resultant image is the easy because of 

image segmentation process. Sobel, Prewitt and Canny edge detection are different edge detection techniques can 

be utilized for segmentation of ovarian ultrasound image. Points in image are recognized somewhere image 

brightness changes sharply or has discontinuities in edge detection technique. 

Recognition of Follicles: After binarization and edge detection many number of elements have been identified 

(Palanivel Rajan and Vivek, 2016). To separate the needed follicles from identified features, criteria, for example, 

most severe and least size of follicles, region of follicles, eccentricity and compactness must be added to the 

algorithm. In PCOS influenced ovary, follicular size reaches from 2-9mm in width and around 20 mm in normal 

ovary as per the concept discussed in the existing system. As a result, taking into consideration follicles are circular 

in shape, and respective areas will be about 4-80 mm2 for PCOS ovary and about 314 mm2 for normal ovarian 

follicle. The value of eccentricity is equal to 1. 

Ovarian Tissues by P63 Technique:  

 
Figure.3. Block diagram for P-63 technology 

Correcting Image Artifacts: Histopathology research center specialists use tissue tests for routine examination. 

These tissues are set up on biopsy slides utilizing shading chemicals. A study said that stain preparation (i.e. 

timing, concentration) and transmission of light assumes a key part for sectional thickness and in this manner; it is 

key to institutionalize the reagents and techniques during slide arrangement. Color uniformity is a significant factor 

for color image processing (Palanivel Rajan and Sukanesh, 2012).  

Though, majority of computer assisted research work for medical image analysis disregards the color 

uniformity problems due to the fact that they convert the color images to gray scale .A specific district may contain 

more than one protein and therefore; changing over pictures to grayscale won't give reasonable result because of 

the way that it might along these lines result the whole centralization of all proteins to a single region. Rather than 

utilizing a grayscale; shading picture is a suitable decision for ovarian tissue investigation (Sundaravadivu and 

Bharathi, 2013). One of the significant issues with digitized microscopic pictures is the non-uniform illumination 
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which differs contrast. To attain uniform illumination all over the digitized color image is basically impossible 

even with the superlative bright-field microscopes which have the facility to reject most color balance problems. 

Hence, it is vital to correct picture artifacts before image handling. There are numerous techniques to correct 

uneven-illumination issues for example correcting with blank image slides, using a filter operation using a 

mathematical a morphological operation. 

A filter operation or a mathematical morphological operation is measured to be the selected method. Test 

pictures utilized as a part of this study were firstly uncovered Gaussian low-pass channel to minimize artifacts 

issues as utilized as a part of prior studies which recommended this as an appropriate alternative to minimize image 

artifact issues. So, proposed method for illumination correction is morphological operation. The HSV shading 

model was utilized to right light minor departure from V channel. Last stage was the transformation back to RGB 

from HSV which gives the corrected picture. 

Filter Operation: Proposed semi-automated and automatic analysis work for female internal reproductive organ 

tissues analysis except incorporated median and mean filter to eliminate noise. Research work shown higher result 

than the results of median and mean filter. For this analysis study the changed pixel primarily based mean shift 

filter operation projected by was incorporated for sort P63 counter stained RGB female internal reproductive organ 

tissue color pictures. Results of pixel based mostly mean filter is shown in Fig.2. 

   
Figure.4: (a) original image (b) segmented image indicates in brown region (c) brown regions were 

disappeared  after segmentation 

Color Segmentation: Segmentation is one among the foremost tasks for image processing perspective and there 

are varied sorts of segmentation approaches obtainable at this time. Research work of projected a changed region 

fusion approach of that is quick in compare to mean shift. The changed approach was found to supply satisfactory 

results. In this analysis study an extra modification was created from the analysis work projected in wherever 

median filter was incorporated rather than Sobel convolution filter for smoothing operation to preserve the sides. 

The results of various approaches incorporated for this research study’s check kind P63 counter stained pictures. 

Cluster Approach: Most approaches require a pre-defined cluster parameter to perform clustering operation such 

as k means, DB-scan. Mean-shift is a non-parametric approach does not require any pre-defined cluster number. 

For this future modified clustering approach initial cluster has been chosen as 0 as it is not known how many 

clusters can be found (Sheikdavood, 2016). This was considered to be the best approach for the test images used in 

this study. However, a study suggested that a co-variance matrix would be necessary to minimize MSE (mean 

square error) due to the fact that all values for clustering are typically in between 0-1 rather than original value. 

This study incorporated the center co-ordinate values for each data point to eliminate the use of a co-variance 

matrix. Process will stop if no data point is left for clustering (Renuka and Kavitha, 2013). A random data-point 

was selected and the mean value was calculated for that data-point. Distance was calculated from the random 

chosen initial data point to all other data points that belong to the cluster bandwidth. 

 Research work of reports that almost all existing cluster approach needs an appropriate calibration parameter or 

the cluster number to perform the cluster operation (Sridevi and Prasannavenkatesan, 2016). Analysis work of 

projected a changed approach of wherever original data points, like region co-ordinate values may well be 

incorporated as cluster knowledge points. To get necessary cluster variety from check pictures this study has 

incorporated proposed approach (Vivek, 2016). 

Identify Ovarian Nucleus: Four completely different strategies were incorporated during this analysis study 

together with this study projected approach. The results of completely different strategies. This analysis study 

followed the formula employed to spot the region of interest. 

Classify Identified Regions to Improve Accuracy: Among ovarian reproductive tissue recognizable proof some 

false areas were distinguished. This review has fused grouping way to deal with enhance exactness. As of now, 

there are numerous classifiers accessible to order locales. For this examination think about SVM, K-NN and P-NN 

classifier were joined because of the way that these are famous classifiers for medicinal picture examination. This 

inquire about review has joined 3-overlay cross approval for every classifier to get the most ideal outcome. 

Altogether 502 pictures were utilized for this examination study where 150 pictures were utilized for preparing and 

rest pictures were utilized as concealed test set (Vijayprasath and Palanivel Rajan, 2015).  
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3. EXPERIMENTAL RESULTS 

Experiment was done with sort P63 counter-stained color digitized pictures gained from microscopic 

biopsy slides. Criteria utilized for the correlation of systems included rough normal preparing time, accuracy and 

review. Because of the segmentation and selection process it is easy to detect the affected follicles. Since it is the 

automated approach the manual work of the experts will be less. Less number of experts is enough to analyse the 

scanned images. The accuracy of digitized colour image will be more than the other techniques. So it is easy for the 

experts to anaylse the affected part in the image. 

    
Fig: 5 (a) Original test image (P63 100x magnification), (b) Segmented image using study proposed 

modified region fusion, (c) Segmented image using modified region fusion approach, (d) Indicates that all 

the red marked regions in  were correctly identified 

Table.1. Relative results of different existing approaches 

Method used to 

process 295 images 

Approx avg. 

Processing time (sec) 
Precision Recall F1Score 

This research study 

Proposed Method 
19.33 0.97 0.97 0.97 

Automated approach 

proposed in  
25.02 0.83 0.81 0.82 

Semi-auto approach 

proposed in  
23.04 0.85 0.70 0.77 

4. DISCUSSION AND CONCLUSION 

In this paper, a new approach to identify ovarian reproductive tissues using type P63 (non-counter-stained) 

digitized images has been proposed. This study is novel as it is the first published study where type P63 counter 

stained human ovarian reproductive tissues were used. While other studies worked with human tissues using type 

PCNA but was limited in scope used only small number of images. This study was extensive in using a large batch 

of test images. Furthermore, this approach is fully automated in comparison to other existing work with no human 

intervention required to assess new set of images and for different magnifications. Moreover, a user with a little or 

no knowledge on histopathology images will be able to use this application as long as the magnification of the 

image is known. From this proposed system the image accuracy can be increased. In this method using digitalized 

microscopic scanner the premature tissues are identified easily. In future the proposed system is expected to 

identify the number of reproductive tissues even if it is very low in count .With the help of this project we can 

reduce the factor for infertility. 
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