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Abstract
This paper provides an image smoothing algorithm that uses a 
combination of two strategies-one genetic algorithm, and two  
ant-colony algorithm. Both these algorithms can be combined to 
provide a more effective approach to image smoothing. However, 
this paper doesn’t use the two algorithms exactly, but uses the idea 
of their problem solving process to come at a better solution.
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I. Introduction
Image smoothing is the process ofremoving unwanted noise 
from a given image. Images are always vulnerable to some noise 
(a distortion from the actual intensity of the pixel) during the 
process of taking a photograph, or transferring an image over 
the network. This can be due to uneven reflection of light or 
some media problems. Many real-time applications which uses 
image information would perform accurately, if the image data 
is precise. Many algorithms have been proposed in the literature 
for image smoothing. In this paper, we will introduce an approach 
that is based on two algorithms, viz, genetic algorithm and ant-
colony algorithm. We are not going to mimic the above mentioned 
algorithms but will only use the idea of their problem solving 
approach to arrive at a good image smoothing algorithm. The 
remaining sections are organized as follows. Section-II is devoted 
to a brief introduction to genetic and ant-colony algorithm. Section 
-III details our combinatorial approach. Section-IV is for analysis. 
Section-V would conclude this paper.

II. Genetic Algorithm
Choose the initial 1. population of individuals
Evaluate the 2. fitness of each individual in that population
Repeat on this 3. generation until termination (time limit, 
sufficient fitness achieved, etc.):
Select the best-fit individuals for • reproduction
Bree• d new individuals through crossover and mutation op-
erations to give birth to off spring
Evaluate the individual fitness of new individuals• 
Replace least-fit population with new individuals• 

III. Ant-colony Algorithm
Ant Colony Algorithms are inspired by the behavior of natural 
ant colonies, in the sense that they solve their problems by 
multi agent cooperation using indirect communication through 
modifications in the environment. Natural, or real, ants release 
a certain amount of pheromone while walking, and each ant 
prefers (probabilistically) to follow a direction which is rich of 
pheromone. This simple behavior explains why ants are able 
to adjust to changes in the environment, such as new obstacles 
interrupting the currently shortest path. Let me illustrate: What 
happens when an ant colony following a shortest path between a 

food source and the nest (see below) gets interrupted

Fig. 1:

by an obstacle appearing somewhere in the path? When the ants 
reach the obstacle they will randomly choose some way around 
it(right, left, over or under). If we assumethat the only way 
around the obstacle is either right or left, we can safely assume 
that approximately half of the ants will go right and the other half 
left, as illustrated below.

Fig. 2:

The ants that happen to pick the shorter path will obviously create 
a strong trail of pheromone a lot faster than the ones choosing a 
longer path(see below). This will cause more and more ants to 
choose the shorter path until eventually all ants have found the 
shortest path.

Fig. 3:
Ant Colony Algorithms attempt somehow to apply similar 
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techniques in order to solve real life problems. The main idea 
is to use repeated and often recurrent simulations of artificial 
ants (mobile agents inspired by real ant behavior) to generate 
new solutions to the problem at hand. The ants use information 
collected during past simulations to direct their search and this 
information is available and modified through the environment.

IV. Combinational Approach
The above section gave a brief idea of the two mentioned 
algorithms. Now, we will use the idea behind these two algorithms 
to suggest a new method for smoothing an image noise. The point 
to be remembered here is that the proposed method uses the basic 
idea behind the above mentioned algorithms and not the entire 
procedure of the algorithms.

Algorithm
Select two sample images, one being the noisy image and the 1. 
other being the noise-less version of the same image.
Select an initial set of six image smoothing filters, viz,2. 
Let ‘T’ be the threshold value which determines the 3. 
effectiveness of a smoothing algorithm. ‘T’ could be set based 
on the application in which the images are used.
Arrange the six smoothing filters in different combinations 4. 
.Each combination will have all the six filters arranged in 
different order.
Now, for each combination, apply the noisy image and see 5. 
how close is the resultant smoothed image close to the noise-
less version of the image. Quantitatively,  the threshold ‘T’ 
can be used to check the proximity.
Now arrange all the combinations in the order of their 6. 
proximity to the threshold ‘T’. Rank each combination in 
that order.
For every new noisy image that needs to smoothed, do the 7. 
following
Consider the top ‘k’ ranked combinations of image smoothing • 
filters.
b) Apply each combination of filters to the noise image.• 
c) Analyze each output and find out the order of efficiency of the • 
applied combinations. Alter the ranking of the combinations 
in that order.
The above steps are repeated for certain number of images. 8. 
For each image smoothed, the ranking of the combinations 
may change. After a few number of iterations of the above 
process on different images,  the rate of change  of ranks of 
combinations may gradually slow-down. At this point, we 
could stop changing the rank of combinations and the one 
with the top rank canbe chosen to smooth further images.

V. Analysis
The above algorithm is based on the idea that one could select 
best combination of smoothing filters by repeatedly applying these 
combinations on different images. The algorithm can be improved 
if we can allocate a rank to each filter in advance (this would 
need a thorough understanding of the working of the filter). This 
would make the algorithm come up with a good combination in 
less time. Choosing images from different fields would broaden 
the areas of application of the algorithm.  

VI. Conclusion
This paper introduces a new idea of smoothing an image. Though 
the algorithm cannot be considered altogether naïve, it is a good 
improvement which finds  optimum combination of image 

smoothing filters. This algorithm can also be applied to images 
of different feilds by training it with images pertaining to those 
fields.
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