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 Ant Colony Optimization Based Algorithm For 
Detection Of Ovarian Tumour  

 

K.Srilatha, V.Ulagamuthalvi 
 

Abstract: Ovarian tumour is the most broadly perceived explanation behind death among gynecological malignancies. There are different sorts of 
clinical and nonclinical features that are used to look at and separate the differences among sympathetic and perilous ovarian tumours. Computer Aided 
Diagnosis (CAD) method of most accuracy are made as a hidden examination for ovarian tumour request as opposed to biopsy, It is the present best 
level indicative test. This paper presents automatic framework ovarian tumour detection and identification, which distinguishes and classify ovarian 
tumour in Medical imaging. The proposed framework ovarian tumour detection is a significant tool to recognize the tumour and separate between 
patients that conclusion as certain ovarian tumour and probable ovarian tumour because of its capacity to measure local changes features includes in 
the ovarian that reflect illness movement. The parameter estimations of the classifier are progressively optimized utilizing the  Ant colony Optimization 
(ACO) algorithm which is a bio-motivated advancement optimization algorithm, and ACO optimizers to expand the classification precision. The proposed 
framework preliminary results show the adequacy and productivity of the framework to precisely detect and classify the benign and Malignant of ovarian 
tumour in medical imaging. 
 
Index Terms: Ant colony Optimization (ACO), Computer Aided Diagnosis (CAD), Feature extraction and Selection, Medical imaging, Ovarian tumour 
detection, Segmentation, SVM Classification (Support Vector Machine), 

——————————      —————————— 

 

1. INTRODUCTION 
Cancer is the most widely recognized reason for mortality in 
most parts of the world, and as of now is the most well-known 
hindrance to accomplishing attractive desirable life expectancy  
in most civilized nations. Regardless of advances in medical 
and surgical treatments and endeavors at early analysis, 
increments in the long haul endurance of patients with ovarian 
cancer have been negligible. The vulnerability of the genuine 
antecedent injury and the trouble to get the biopsy make the 
early recognition of ovarian malignant growth troublesome. 
Ovarian cancer is one of the most widely recognized 
gynecologic tumours that rank third after uterine and cervical 
disease. It likewise has the most exceedingly terrible guess and 
the most elevated death rate. Although ovarian tumour growth 
has a lower predominance in correlation with breast tumour, it is 
multiple times increasingly deadly, and it is anticipated that, 
continuously 2050, the death pace of this disease will rise 
essentially[14]. The high death pace of ovarian tumour is 
brought about by asymptomatic and mystery development of 
the cancer, deferred beginning of side effects, and absence of 
appropriate screening that outcome in its conclusion in the 
advanced stages. Along these lines, quiet killer is a name that 
has been given to this ovarian cancer.  
It positions fifth in malignant cancer growth passing’s among 

ladies, representing a greater number of passings than some 
other tumour of the female reproductive system. A woman's 
danger of getting ovarian tumour during her lifetime is around 
1 of every 78. Her lifetime possibility of dying from ovarian 
disease is around 1 of every 108 according to the 
Surveillance, Epidemiology, and End Results (SEER) cancer 

statistics[14]. Tumour (neoplasm) is an anomalous 
development of body tissue and can be ordered into malignant 
or benign. On the off chance that the tumour metastasizes, 
nearby organs are influenced, prompting more entanglements. 
About 90% of the ovarian tumours emerge from the epithelium 
of the ovary, while some begin from fallopian tube[1],[2]. Past 
examinations found that the principal reasons for ovarian 
cancer are the mutations in qualities like breast tumour type 1 
weakness protein and breast tumour type 2 defenselessness 
protein, endometriosis, and medicines identified with infertility. 
One or a greater amount of the particular manifestations like 
stomach pain or uneasiness or expanding, back agony, 
swelling, urinary direness, constipation, feeling full rapidly, and 
tiredness can be related with ovarian cancer in the event that it 
happens all the more frequently with seriousness. Increasingly 
explicit manifestations are pelvic torment, strange vaginal 
dying, or automatic weight reduction. The most widely 
recognized tests to distinguish ovarian tumour growth are a 
Computer Aided Medical Image examination which has been 
broadly applied to improve the symptomatic precision of 
disease screening techniques in the previous barely any 
decades. Such frameworks have demonstrated to be 
successful in generously decreasing analytic blunder, cost, 
and patient enduring related with unnecessary biopsies.  
In this proposed strategy, the procedure has taken in training 
and test part. An Improvement of a proficient diagnosing the 
ovarian tumour in the great time may support surgeons. The 
information data or image to the proposed framework is a 
magnetic resonance imaging (MRI) Ovarian image. With the 
headway in picture restricting devices, the tumour information 
is being created in skyscraping measurements. An assortment 
of preprocessing, detection, segmentation [4] and 
Classification methods [6] exist and prescribed by the 
scientists utilizing systems from various research region. Be 
that as it may, the methods still limit when precision and 
exactness becomes possibly the most important factor. 
Investigating new strategies to classification image magnifying 
the classification accuracy precision is a major subject to take 
a shot at with. From the broad writing study and survey, it 
tends to be effectively construed that the current strategies to 
distinguish preprocessing, segmentation and classification 
image affect from several inherent demerits, such as 
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incompetent accuracy and rising processing time. In sequence 
overcome these constraints, it appears most absolutely 
necessary that the advanced methodology can be 
implemented to reduce time of processing, cost and increase 
high quality and reliability. This framework comprises of five 
steps in particular i) Pre-processing ii) Segmentation iii) 
Feature Extraction vi) Feature Selection utilizing Ant Colony 
Optimization (ACO) and v) SVM classifier to distinguish the 
Ovarian magnetic resonance imaging (MRI) Ovarian image as 
benign or malignant . Because of this SVM classifier, the order 
execution is enhanced. The fundamental intention of this 
proposed system is to distinguish the locale of tumour and to 
guarantee the complete diagnosis of that cancer growth which 
will be utilized in treating the itemized of tumour quiet about 
the proposed strategy is given beneath. 

 
2 MATERIALS AND METHODS 
A way to deal with Image Processing utilizing Swarm 
Intelligence has been proposed which essentially centers 
around considering visual data contained in the pictures and 
further arranging the picture into one of the few classes 
accessible in the database with exactness capable result as 
far as Image Classification exploiting the explaining intensity of 
Ant Colony Optimization (ACO) [3] for Canny Edge[16] 
Detection, Segmentation, Support Vector Machines (SVM) as 
a proposed classifier[12], feature extraction and selection of 
ACO for Optimization. The proposed strategy named as Ant 
Colony Optimization Swarm figuring strategies for content 
based Image Classification contains following stages:  
Stage-I: Input images of same size 512x 512 is taken into 
account preprocessing, canny edge detection and              
segmentation using k-means clustering technique. 
Stage-II: Database creation of Tumour Image; 
Stage-III: Feature extraction and Selection using ACO; 
Stage-IV: Image Classification using SVM Classifier. 
Stage-V: Checking Normality. 
The detailed proposed method of preprocessing 
,segmentation, feature extraction and selection are highlighted 
in Fig.1 and the entire work of classifying imagery using SVM-
ACO defined using various steps as depicted in Fig.1. 
 

 
2.1 Preprocessing 
Ovarian MRIs are corrupted through the process of imaging 
because of image communication and image digitization by 
noise. However, there are lots of filters which have used for fi 
ltering the images, more or less of them corrupt the miniature 
information of the image and nearly conventional filters will 
process the image smoothing and therefore, toughen the 
edges of the image (Pan, M.S, Tang, J.T, Yang, X.L, 2011). 
From now, the proposed pre-processing stages namely De-
noising image computed with the equ. (1). Where, Let Wxy 
signifi es the set of coordinates in a rectangular sub image 
window of size k × l centered at point (x,y). The second step in 
preprocessing is to eliminate normalize the background at the 
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preprocessing phase itself, meanwhile it may upset the 
segmentation outcome. At this time, canny edge detection 
method is used to identify edge from MRI ovarian equ. (2). 
calculate the magnitude and angle of the directional gradients: 
Smooth the ovarian tumour image with a Gaussian filter to 
decrease noise and unnecessary data and textures. 
 
   (8) 

 
Compute gradient of gr(m; n) using any of the gradient 
(Roberts, Sobel, Prewitt) operatiors, to get 
 

 
 

 
 
 
 
Threshold MTh 

 
2.2 Segmentation 
Fuzzy C-Mean Clustering (FCM) starts with an initial guess for 
the cluster centers, which are proposed to mark the mean 
location of each cluster[10]. The underlying estimate for these 
cluster centers are doubtlessly off base[10]. Moreover, FCM 
doles out each data point a membership rank for each cluster. 
By iteratively updating the cluster centers and the membership 
grades for each data point, FCM iteratively moves the cluster 
centers to the correct place within a dataset. This iteration 
depends on limiting a target work that symbolizes the good 
ways from some random information point to a cluster center 
weighted by that information point's membership rank. The 
FCM calculation relegates pixels to each gathering by utilizing 
fuzzy participations [12]. Let XZ (xl,x2,., xN) indicates an 
image with Z pixels to be partitioned into c clusters, where Xi 
represents multispectral (features) data. The algorithm is an 
iterative optimization that minimizes the cost function defined 
as follows 
 

      (6) 

Where Vij represents the membership of pixel Xj in the ith 
cluster, Ui is the ith cluster center,||…|| is a norm metric, and m 
is a constant.  
The membership work speaks to the likelihood that a pixel has 
a place with a particular cluster. In the Fuzzy c-mean 
clustering algorithm, the likelihood is reliant exclusively on the 

separation between the pixel and every individual cluster 
centre in the feature space. 
    
 (7) 
 
 
 
2.3 Classification 
From the point of view of automatic machine learning, ovarian 
tumour identification can be viewed as an order. Then again, 
the proposed framework shaped a model on the immense 
arrangement of essence and nonattendance record 
information; it can diminish this issue to classification. For 
known families, this issue can be decreased to one 
classification just - having a constrained arrangement of 
classes, including the Ovarian tumour test image, it is simpler 
to recognize the correct class, and the outcome would be 
more exact than with clustering algorithms[1]. In this area, the 
hypothetical setting is given on every one of the strategies 
utilized in this examination. With the end goal of relative 
investigation, various Machine Learning algorithms are 
examined which are Artificial Neural Network (ANN), Random 
Forest (RF),  K-Nearest Neighbor (KNN), Naive Bayes and 
Support Vector Machine (SVM). The motivation to pick this 
SVM algorithm depends on their result [6]. 
 
2.4 Feature selection  
In the Ovarian tumour data, the quantity of features can reach 
up to several thousands; the Ovarian tumour has some 
number qualities. Since an enormous number of unessential 
and repetitive traits are engaged with this articulation 
information, the ovarian tumour classification task is made 
progressively unpredictable. On the off chance that total 
information are utilized to perform Ovarian cancer order, 
precision won't be as exact, and figuring time and costs will be 
high. Subsequently, the feature selection, as a pre-treatment 
venture to AI, diminishes estimating, dispenses with uncertain 
information, builds learning exactness, and improves 
comprehension of results. The ongoing increment in the 
dimensionality of the data represents a significant issue to the 
strategies for selecting characteristics with respect to 
productivity and adequacy[4].   
 
2.5 Feature Optimization  
Ant Colony Optimization technique investigates to locate the 
ideal feature subset utilizing a few iterations [3]. The 
fundamental target of the Ant Colony Optimization technique is 
to limit repetition between them by choosing a subset of 
features. In this strategy, every subterranean insect in 
connection to the recently chose features selects the least 
similarity features. Along these lines, if a feature  is chosen by 
most ants, it demonstrates that the features have the least 
similitude with different highlights. The features get the biggest 
measure of pheromone, and the odds of its choice by different 
ants will be expanded in subsequent iterations. At long last, by 
thinking about the similitude between the features, the chosen 
primary highlights will have high pheromone esteems. 
Consequently, the ACO strategy chooses the best features 
with at least excess [3]. The importance of the features makes 
it conceivable to minimize redundancy, which will be 
determined based on the closeness of the features. The 
means to pursue to choose the ACO features are depicted 
below. In this procedure, before the features select technique 
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starts, the search space must be communicated as a proper 
structure for ACO. In this manner, the search space is 
communicated as a completely associated undirected 
weighted diagram, Se = <Fe , X >where Fe = {F1, F2 ,… , Fn} 
shows a lot of all highlights in that each element means a hub 
in the chart, X = {(Fi, Fj): Fi, Fj ∈X} demonstrates the chart 

limit. The association of the limit (Fi, Fj) ∈X will be set to the 

relationship esteem among Fi and Fj. Fig.2 shows the outline 
of the feature selection issue. 
Ant colony optimization algorithm. 

Input: Ovarian tumour Medical image. 
Output: Ovarian tumour Feature optimization using ACO. 
begin 
Initialize the base attractiveness, initial pheromone value 𝜏,     
and visibility, 𝜂, for each edge 

for 𝑖 < Iteration N Max do: 
{ for each ANT  do: 
{ select probabilistically (depends on previous equation) the  
next stage to move into; 
add that move to each ant repeat until each ant completed 

a  
solution } 
end 
for  
{ each and every ANT that finished a solution do: 
update attractiveness 𝜏- pheromone value for each ovarian  

tumour edge that the ANT traversed } 
end 
if 
{ (Global solution less than Local best solution) 
save Local Best solution as Global solution 
} 
end 
end. 
Ant Colony Optimisation - Pheromone Update  
Amount of pheromone is updated according to the equation 

(8) 
 τi,j = (1 − ρ)τi,j + ∆τi,j               (8) 
τi, j is the number of pheromone on a given edge i, j ρ is the 

evaporation of rate of pheromone ∆τi,j is the number of 
pheromone deposited, typically given by equation (9) 

 ∆τ k i,j = ( 1/Lk)                       (9) 
if ANT k moves on edge i, j 0 otherwise where Lk is the cost of 
the k th ant’s moves or length. 
Every ANT applies it only to the last orbottom edge moves:  

τpij = (1 − ϕp) · τpij + ϕ · τp0               (10) 
Where ϕ ∈ (0, 1] is the Pheromone Decaying coefficient τp0 is 

the initial or starting value of the pheromone-value small. 
 
2.6 SVM Classification 
The point of the whole venture was to test which algorithm 
classifies ovarian tumour the best with the proposed 
improvement techniques. Also, because of the modest number 
of selected features, several cross validation was utilized. To 
maintain a strategic distance from instable activity results, 
each test was run multiple times, and the ideal order precision 
was chosen for ovarian tumour recognition of threatening and 
generous[16],[4],[12].The proposed system assess the 
adequacy of SVM classifiers as far as time to assemble the 
model, effectively arranged occurrences, erroneously 
characterized cases and precision as indicated by following 
advances: Classifiers without optimization, Classifiers 

optimized by Support Vector Machine, Classifiers optimized by 
Ant Colony Optimization[3]. 
 

3 RESULTS AND DISCUSSION 
The data incorporates number of ovarian MR images collected 
from several patients. The medical image was collected 
privately from cancer diagnostic centers and it comprised 
malignant and benign of various types and numbers. Other 
supporting data, including hazard factors like age, sexual 
orientation, are also collected and utilized for feature matrix 
construction. Totally hundreds of tumours were accounted in 
the dataset among which little percentage of MR images did 
not show any tumour. The tumour classifications are malignant 
and benign and were in elliptical, spherical and irregular size. 
Image acquisition is done by extracting the details from the 
provided ovarian MR image. This stage eliminates the portion 
in the MR image which has patient information embedded. In 
this proposed framework is utilized SVM machine learning 
algorithm and ACO on a several Ovarian MR picture 
(512x512) to predict ovarian tumour, in light of the information 
of each property for every patient. The proposed system 
objective was to give most proficient classification SVM 
classifier compare with others. From the tumour detection and 
identification was applied preprocessing, segmentation, 
feature selection and optimization fig.2, SVM and ACO 
performed better contingent on the circumstance whether 
cross-validation, calibration and feature selection , grid search 
is utilized or not. Each algorithm has its natural ability to beat 
other algorithm relying on the circumstance. For instance, RF 
performs much better with an enormous number of datasets 
than when information is little while Support Vector Machine 
performs better with fewer informational indexes. Execution of 
algorithm diminished in the wake of boosting in the 
information, which didn't include, chose while calculations 
were performing better without boosting in feature-selected 
data. This shows the need that the information ought to be 
include chosen before applying to support. For the 
examination of the data, execution measurements after 
element choice, parameter tuning and alignment are utilized in 
light of the fact that this is a standard procedure of assessing 
algorithm. These shows SVM and NB are performing overall, 
after upgraded by ACO the proposed system locate the best 
execution of accuracy it's for MLP than others appeared in 
fig.2. 
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Fig.2.Various ovarian image classified using SVM and ACO 

 
4 CONCLUSION 
The proposed automatic computer aided identifying and 
detecting system helps in detect ovarian tumour. This system 
assists to doctor to identify benign, malignant on Ovarian MRI 
images and diagnosis accurate computable results. An 
efficient ovarian tumour preprocessing, segmentation, feature 
extraction and selection by using Ant Colony (ACO) and SVM 
Classifier. The preprocessing of ovarian MRI tumour image 
provides encouraging results. It is detection and calculation 
depends on Canny edge technique detection, thresholding 
technique and Euclidean distance. These feature selection are 
provided to input of training and testing SVM. The classifier 
accuracy is enhanced due to the optimization of features 
selection using ACO in which algorithm to minimize 

redundancy between them by a subset of selecting features. 
The ACO algorithm and SVM beats every one of the algorithm 
under examine on various benchmark capacities. It usually 
helped to advance the accurate in position and order of growth 
of ovarian benign and malignant tumour. 
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