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Abstract- Image segmentation is a method for partitioning a digital image in to numerous divisions. Its objective is to 
modify and/or simplify illustration of a graphic in to something which may be much more significant and better for 
evaluation. Nowadays the foremost rational of vision defects and blindness in most of the persons is DR (i.e. Diabetic 
Retinopathy), which is an eye ailment associated to the set of diabetes mellitus. Diabetes Mellitus cause abnormality in retina 
of the eye   It is a major health crisis in developed countries. The foremost signs of DR are exudates. Exudates are 
acknowledged as yellow white dots with spiky boundaries. The identification of the lesions in fundus images effected due to  
Diabetic Retinopathy for instance in the fundus images exudates can helps in the premature recognition and  treatment  of the 
DR in initial stages. At present, numerous studies in the fiction have reported on detecting and partitioning exudates from the 
fundus image, but none of these strategies providing the results as required. In addition, partitioning the exudates in fundus 
using ant colony optimization algorithm, a new approach delivered better results however it is suffering from the effectuation 
of the noise. 
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I. INTRODUCTION 
 
Image segmentation is a method for partitioning a 
digital image in to numerous divisions. Its objective 
is to modify and/or simplify illustration of a graphic 
in to something which may be much more significant 
and better for evaluation. A significant part of image 
partitioning is image segmentation, which has a 
variety of applications in biomedicine, engineering, 
and other regions. So far, a no. of techniques have 
been suggested with the intend to recognize the 
dissimilar region of objects in the image. Specifically 
it is the method of tagging a tag to each pixel in a 
graphic so that pixel that are with the exact identical 
label or tag use the assured visual properties or 
characteristics. A great number of segmentation 
procedures continues to be recommended in past 
times ages, and some categorization is critical 
presenting the ones effectively right here. The 
disjunction categorization does not are probable even 
though, simply because even a couple of different 
segmentation solutions may well discuss components 
which defy unique categorization. Moreover the 
segmentation of the grey level and green level images 
may deliver more valuable info about the surfaces in 
the picture.  
 

 
Figure 1.1: (From left) a) Original graphic b) Green plane 

graphic c) Grey level graphic d)  Histogram of the normalized 
graphic.[1] 

 

 
In this paper a new approach is proposed based on the 
Bacterial foraging Optimization Algorithm for 
segmenting the exudates in the fundus images. BFO 
is a novel approach to the group of algorithms which 
are nature inspired. The basic idea of BFO algorithm 
is to mimic the bacterium’s chemotactic movement in 
the problem search domain. The foremost rationale 
behind selecting the BFO algorithm is the 
performance and consequences delivered by the 
algorithm which does not depends on dimension of 
problem domain. 
 
II. EXPERIMENTAL DETAILS 
 
The basic idea of BFO algorithm is to mimic the 
bacterium’s chemotactic movement in the problem 
search domain. The main strategy used by the E. coli 
bacteria swarm is the significant perception of the 
newest algorithm for the optimization. The bacteria 
search for the nutrients to achieve the more energy 
per unit time. The modus operandi, used by a 
bacterium for achieving the mobility by taking small 
steps throughout the foraging trying to come across 
nutrients for energy, is known as chemotaxis. . The 
movement of the E. Coli bacterium simulates the 
process through tumbling and the swimming by the 
use of flagella. The bacterium may swim in a 
direction without changing it or it may tumble i.e. 
change its direction. The bacterium with the least 
health eventually dies whereas the others with a good 
health split into two replicas and they are placed in 
the same place of their parent.The main inspiration 
behind developing the BFO algorithm is the 
performance and consequences of the technique 
which does not depends on dimension of problem 
domain. The proposed method appear to be justifiable 
as switching median filtering are often utilized to 
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minimize the after-effect of the noise in the result 
images. The notations that are used in the algorithm 
for the implementation of bacteria foraging 
optimization technique are described below. 
 
2.1. List of Notations used: 
Symbol    Meaning 
 

 
 
2.2. Proposed Technique 
Step1: Set the parameter NS,S, NC ,Nre,Ned, p,Ped,   

C(b) where ( b = 1,2,3,4….....S). 
Step2: Loop for the Elimination and dispersal of  

bacteria: l= l+1 
Step3: Loop for the reproduction of bacteria: k = k+1  
Step4: Chemotaxis loop: j = j+1 

i.  For b=1, 2, 3, 4.....…S get small move to 
bacteria b as following. 

ii. Calculate the objective function value, 
J(b,j,k,l). 

 
let J(b,j,k,l) +JCC( θb (j,k,l),P(j,k,l)) (Addition on cells 
attraction   and repulsion  for creating the swarming 
actions). 

iii. Assume Jlast =J(b,j,k,l) for keeping this result 
as it might come across to an improved 
value or cost via a swim. 

iv. Bacteria Tumbling: Take a random vector 
i.e. p∆(b) ∈ ℜp with every element of 
∆m(b), m = 1,2,3,4.........p, the no. lies 
between the [-1, 1]. 

v. Movement of bacteria:   Let 

          .....Eq. (1) 
            It will result in shift of the dimension C(b) of 
bacteria b for tumbling  direction . 

vi. Calculate the  and suppose 
  ……..Eq.(2) 

vii. Secondary movement of bacteria i.e. 
Swimming 

    a) Assume m = 0 (where m is swimming length).  
                b) Perform m=m+1 while m < Ns  
    If j(b,j+1,k,l)=<Jlast, Assume Jlast = j(b,j+1,k,l) and 
suppose   

                         
…………….Eq.(3) 
    Can be used to calculate novel 

as performed in[vi]  

Otherwise suppose m =  NS. It will be completion of 
the while loop. 

viii. Check if b ≠ S then move to  bacteria ( b+1 ) 
( i.e. , move to the step [ii] to check the 
upcoming bacteria) 

 
Step5: If  j < NC , move to Step4. Continue the chemo 
taxis as life span of the bacterium b is not finished 
yet.  
 
Step6: Reproduction of bacteria: 
 [i] for each b =1,2,,......... S and k,l , suppose  
         =  
 
is value or  fitness of bacteria b (i.e.  how it was to 
avoid harmful substance and quantity of nutrients 
gradients that it got over its life span and chemotactic 
parameter i.e.  C(b) for the  rising value  Jhealth (high 
value or cost means lesser health). 
 [ii] The bacterium Sr having weak Jhealth value 
destroyed or died and left over bacterium Sr having 
finest health costs splits (replicas which are prepared 
are located at the identical place).  
 
Step7: Check whether k <Nre, then move to the step3. 
For that case, we initiate the generation of next 
chemo tactic loop as we yet not reached at the no. of 
exact reproduction moves.  
 
Step8: Loop for the Elimination and dispersal of 
bacterium: For bacteria counter b=1, 2, 3, 4....... S by 
possibility of  Ped, abolish and after that scatter every 
bacteria (with that bacterium size remains constant). 
To accomplish this, when a bacteria is destroyed or 
eliminated, just scatter another bacteria to the 
haphazard place in the field.  Check whether l < Ned , 
then go to step2 or  otherwise  end.  
 
III. RESULTS AND DISCUSSION 
 
The fig3.1, fig3.2, fig3.3 represents the original 
image harnessed for BFO approach, output image 
after applying the BFO algorithm and the resultant 
final image after the use of morphological filter 
respectively.  

 

 
Fig 3.1 represents the Original image of the BFO approach of 

the fundus image. 
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Figure 3.2 represents the image after applying BFO approach. 

 

 
Figure 3.3 represents the fundus image after applying 

morphological filter 
 
In the following graphs the comparison of different 
parameters like Accuracy, Sensitivity, Specificity, F-
measure and Bit error rate of the existing and 
proposed approach are compared. From these graphs 
it would be clear that the proposed algorithm 
performs better than the conventional approaches. 
 
1. Accuracy: Accuracy is considered as the ratio of 
the true results (i.e. both True Negatives and true 
positives) among the entire number of cases 
inspected.  

 

  
Graph 3.1 represents the accuracy of fundus images  

 
2. Specificity : Specificity is considered as the 
proportion of the true negative results to the total of 
true negatives and false positives consequences.  

 
Graph 3.2 represents the specificity of fundus images 

 
3. Sensitivity : Sensitivity is considered as the 
proportion of the true positive results to the total no. 
of the TP and FN results. 
 

 
Graph 3.3 represents the sensitivity of fundus images 

 
4. F measure: F measure is the test of the accuracy of 
the test, by considering the two significant factors i.e. 
r recall and p precision of the test to calculate the 
results. In this, p precision is the no. of positive 
correct result divide by the no. of total positive result 
and whereas recall is the no. of positive correct result 
divides by the no. of positive result which should be 
returned. by taking the values from table 4. 
 

 
Graph 3.4 represents the f-measure of fundus images. 

 
5. Bit error rate: The BER (Bit error rate) is 
measured as the no. of bits errors per unit time. It is 
considered as the quantity of bit errors rationalized by 
the full quantity of transferred bits during a deliberate 
time span. 
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Graph 3.5 represents the BER of fundus images 

 
CONCLUSIONS 
 
Exudates are the foremost signs of Diabetic 
Retinopathy which is a eye ailment associated to the 
set of diabetes mellitus The detection of Diabetic 
Retinopathy  lesion in fundus images, such as for 
instance in the fundus images exudates can helps in 
the premature treatment  of the DR in initial stages. 
At present, numerous studies in the fiction have 
reported for detecting and partitioning exudates from 
the fundus image, but none of these strategies 
providing the results as required. In addition, 
partitioning the exudates in fundus using ant colony 
optimization algorithm, a new approach delivered 
better results however it is suffering from the 
effectuation of the noise. So to prevail over this 
limitation this research work has proposed a 
novel approach on the inspiration of Bacterial 
Foraging Optimization based technique to improve 
the accuracy rate further.  

1 From the graphs in the previous sections it is 
clear that the proposed algorithm performs 
better than the conventional approaches. 

2  The proposed technique appear to be 
justifiable as switching median filtering are 
often utilized to minimize the after-effect of 
the noise in the result images. The 
performance of the algorithm is also checked 
with the records set available online and it has 
revealed superior results than the conventional 
approach. 

 
FUTURE WORK 
 
The effectuation of noise will soon be reduced using 
fuzzy based filtering approach. Furthermore, from the 
different areas of science and engineering the 
Bacterial foraging optimization algorithm has been 
discovering numerous significant applications for the 
optimization of several real word complications. Also 
some more evolutionary optimization technique will 
be soon available in near future. 
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