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Abstract - CNN based models are being developed for the analysis of medical images. These models are varying according to 
the structure of the tissue to be analyzed and the image acquisition technique. In our previous study, we developed a 
CNN-based model to perform automatic counting of follicles in the ovary. In the developed model, there are 3 basic parameters 
that affect segmentation success. These are General Stride (GS), Neighbor Distance (ND) and Patch Accuracy (PA), 
respectively. It is almost impossible to find the optimum values of these parameters manually. For this reason, in this study, 
parameter optimization of CNN based model was performed with Particle Swarm Optimization (PSO).As a result of the 
experimental studies, it was observed that the optimization of these 3 parameters increased the segmentation success of the 
model by 4.27% 
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I. INTRODUCTION 

 

Deep Learning models are often used in the analysis of 

medical images[1-4].The Deep Learning models used 

in the segmentation process are generally performed 

by classifying the patches taken on the 

image[5-8].Studies have shown that the size of the 
patches obtained for segmentation has changed. The 

most ideal patch size has not been presented.  

For this reason, it is understood that optimization 

techniques will be used in patch based segmentation 

process. This conclusion has been reached especially 

after ourprevious study [9] . In our previous study, a 

new method for segmentation of histological images 

was proposed.  

This method performs automatic segmentation and 

classification of ovarian follicles. In the segmentation 

procedure in the method, the classification of the 
patches taken on the image is made as similar to the 

studies in the literature.After the segmentation process, 

classification process of the follicles whose locations 

are determined is performed.There are 3 parameters 

that affect the success of the method during 

segmentation. These parameters are General Stride 

(GS), Patch Accuracy (PA) and Neighbor Distance 

(ND), respectively.Detailed information about these 

parameters is given in SectionII.  

 

In this study, optimization of these 3 parameters was 

performed with Particle swarm optimization 
(PSO)[10]. This paper is organized as follows. Section 

II describes the GS, PA, and ND parameters used in 

the CNN based segmentation model.  

 

In addition, information is given about the 

optimization algorithm PSO. Experimental studies are 

given in Section III. Finally, SectionIV gives the result 

of the study. 

II. METERIAL AND METHOD 

 

A. GS, ND and PA Parameters 

In our previous study [9], segmentation is performed 

as shown in Figure 1. Looking at Figure 1, primarily a 

pretrained CNN model performs a classification 

process by taking patches of a given size on the 
image.The patches are divided into 3 classes. These 

are the edge, follicle, and background.The image 

formed as a result of the classification of the patches is 

given the value of edge 255, follicle 128 and 

background 0(Figure 1.c).It is observed that noise 

occurs as a result of segmentation in the method 

(Figure 1.c).In Figure 1.b, black patches have low 

probability classified edge, red patches have low 

probability classified follicle and yellow patches have 

low probability classified background.When looking 

at Figure 1.b and Figure 1.c, it is observed that noise is 
caused by low probability classified patches. 

 

 
Figure 1. Segmentation method using GS, ND and PA 

parameters. 

 

Classes of adjacent patches are looked at for a 

reassessment of these low-probability patches.The 

low-probability patch is included in the class where 
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the neighboring patches are at most. Thus, the noise 

that generated as a result of segmentation is cleared by 
the re-evaluation of each low-probability patch 

(Figure 2). 

 
Figure 2. Cleaning of noise after segmentation. 

 

The definitions of GS, ND and PA parameters used in 

the segmentation method described in Figure 1 and 

Figure 2 are as follows. 

GS: The amount of shift of the patches to the right and 

down on the input image is called GS.In other words, 

GS expresses the stride value of the patches to be 

classified.For example, if the input image size is 

1024x1024 and the GS value is 16, the total patch 

value that CNN will classify is 4096. 

ND: This parameter is used in the re-evaluation 
method of patches with low probability.The low 

probability patch is reassessed by looking at the 

neighboring class values. ND refers to the distance of 

the neighboring patch. For example, if the ND value is 

10, patches at a distance of 10 pixels of a 

low-probability patch are evaluated. 

PA: Refers to patches classified with low probability 
as shown in Figure 1.b.In other words, the PA value 

decides what the low probability value will be. For 

example,if PA value is selected as 0.7, all patches 

estimated to be less than 0.7 will be reevaluated. 

 

B. Particle swarm optimization 

Particle Swarm Optimization (PSO) is an algorithm  

mainly based on swarm intelligence [10]. It has been 

found that the random movements of animals moving 

in swarm enable them to achieve their goals more 

easily in situations such as food and safety. PSO is 

based on social information sharing among 
individuals. The search process is performed by the 

number of generations, as in genetic algorithms. Each 

individual is called a particle, and a population of 

particles is called a swarm. Each particle adjusts its 

position to the best position in the swarm, using its 

previous experience. Therefore, each particle 

represents a candidate solution of optimization 

problems. The position of any particle is influenced by 

the best solution it has visited (its own experience) and 

the best position visited in the whole swarm[11, 

12].The flow diagram of the PSO is given in Figure 3. 

 

 
Figure 3. Flow Chart of Particle Swarm Optimization Algorithm [13] 
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C. Adaptation of the Optimization Algorithm to 

the Method 
The flow diagram for optimization of GS, ND and PA 

values with PSO algorithm is given in Figure 4. 

Referring to Figure 4, the initial values of the PSO 

algorithm are given in the first step. According to these 

initial values, appropriate GS, ND and PA values are 

found. According to these values, segmentation loss of 

the method is obtained. Segmentation loss is 

calculated according to Equation 1. 

 

 

(1) 

 

Where n represents the total number of images, m 

represents the number of follicles in each image. IoU 

refers to the intersection of truth and predicted objects 

and is calculated according to Equation 2. 

 

IoU =
TP

TP + FP+ FN
 (2) 

 

where, TP is the number of accurately classified pixels 

of the estimated follicle. FP is the number of 

non-estimated pixels from the follicle. FN is the false 

negatives, which means the number of misestimated 

follicle pixels. 

 
Figure 4. Flow diagram for calculation of appropriate GS, ND 

and PA values by PSO algorithm 

 

III. EXPERIMENTAL STUDIES  

 

Experimental studies were carried out on a computer 

with the following technical specifications: Intel Core 

i5 8400 2.8GHz processor and a GeForce GTX1080Ti 

graphics card. The Matlab R2019a deep Learning 

library was used for the deep learning library. For 
optimization, the number of iterations was selected as 

30 and the population number as 40. optimization 

algorithm was run 10 times. In the optimization study 

performed with PSO, the graph showing the 

segmentation error according to the number of 
iterations is given in Figure 5. 

 

 
Figure 5. Segmentation loss according to the number of 

iterations for 10 run 

 

A total of 4 images were used for optimization of the 

GS, ND and PA parameters with PSO. These images 

are given in Figure 6.a. 

The parameters of the method were selected GS as 24, 

ND as 16 and PA as0.9, respectively, according to 

expert knowledge. The Mean IoU of the method 
obtained according to these values is 72.87%. As a 

result of the optimization, the parameters of the 

method were obtained as GS as 32, ND as 29 and PA 

as 0.9, respectively. According to these values, Mean 

IoU of the methodwas calculated as 77.14%. 

As a result of parameter optimization, the Mean IOU 

of the methodincreased by 4.27%. 

 

 
Figure 6. The ovary images used in the study(a), segmentation 

of the follicles in the images(b), the result of segmentation based 

on GS, ND and PA values determined by manual selection(c), 

the result of segmentation based on GS, ND and PA values 

determined by optimization(d). 

 

IV. CONCLUSION 
 

Parameter optimization is required to achieve more 

successful results in segmentation studies conducted 

in CNN based methods. Particularly in patch-base 
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segmentation methods, the size and stride value of 

each patch taken on the input image is important. 
Therefore, in the CNN based method[9], GS, which 

expresses the stride value, ND, which expresses the 

adjacent distance of the patches, and PA, which 

expresses the classification accuracy of the patches, 

should be optimized. For this reason, in this study, 

parameter optimization of the CNN based method was 

performed with the PSO. As a result of optimization, 

GS value was found to be 32, ND value was found to 

be 29and PA value was found to be 0.9.As a result, 

mean IoU success obtained with these values was 

found to be 4.27% more successful than manual 

selection. 
Future studies will be conducted on the optimization 

of GS, ND and PA parameter values with different 

optimization techniques. 
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