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Abstract- To describe the approach of real-world activities we 

have proposed an idea by using ACO technique for providing 

security to the building and building can be bank, parliament 

house, prime minister’s house, ambani’s house etc. In this paper 

we are providing the security to the building and if any security-

guard feels weakness than he can be replaced by other. And if 

there is the need of increase in the number of security-guards, 

they can do so on their own without interrupting the simulation 

and changing the input parameters. 

 

Index Terms- Swarm Intelligence (SI), Ant Colony Optimization 

(ACO), Particle Swarm Optimization (PSO) 

 

I. INTRODUCTION 

warm Intelligence focuses on the collective behaviors that 

result from the local interactions of the individuals with each 

other and with their environment. SI is an innovative 

computational and behavioral metaphor for solving distributed 

problems that takes its inspiration from the behavior of social 

insects and the swarming, flocking, herding, and shoaling 

phenomena of vertebrates[1]. Examples:  colonies of ants, flocks 

of birds, herds of animals and schools of fish.  

          Ants perform cooperative transport which has inspired the 

scientists to design the controllers of robots so that they can do 

coordinated work.  Sorting behavior of ants like clustering of 

dead bodies and eggs have motivated the sorting and clustering 

algorithms. The path-finding and orientation skills of Cataglyphis 

ant one of the desert ant were used for building a robot 

orientation unit. Models that ants queen used for the division of 

labor between the members of an ant colony to perform various 

tasks were used to carry out the joint work of robots. Among 

many successful bio-inspired swarm intelligence computational 

paradigms, two well-known approaches are Ant Colony 

Optimization (ACO) [2] and Particle Swarm Optimization (PSO) 

[3]. 

          Based on these ideas, in this paper we have proposed the 

method for providing the security to the building of any 

important person. We will have some security guards and 

building of any vip person. The paper is organized as follows. 

Section II gives the introduction about ACO techniques and PSO 

technique of Swarm Intelligence. Method for providing the 

security is introduced in section III. Finally conclusion is given 

in the section IV.  

 

II. ACO AND PSO TECHNIQUES 

          ACO is a technique for solving combinatorial optimization 

problems that can be viewed in the form of path finding problem. 

ACO technique is inspired by the way how real ants find shortest 

paths from their nest to food i.e. from source to the food 

destination. An essential part from which we get the idea is the 

indirect communication of the ants with the help of pheromone. 

Pheromone is a chemical substance that is released by an ant on 

the pathway while moving from nest to the food source and that 

shows the behavior of other individuals of the same species. So, 

Ants lay the pheromone on the way to mark the paths to their 

food sources. The pheromone traces are then smelled by other 

ants and which lead them to the food source. 

          A biological experiment called the double bridge 

experiment was the inspiring source for the first ACO 

algorithm[2]. In the experiment a double bridge with two 

branches of different lengths are connected to the nest of the ant 

and to the food source[2]. The Long Branch is twice in length 

than the shorter branch. When the experiment was run, after 

watching for few minutes it was noticed that after a few minutes 

almost all ants move to the shorter branch. This behavior was 

interesting because this experiment was carried out on the 

Argentine ants and these ants cannot see very well. 

          The behavior of ants shows that  the ants lay pheromone 

along their path.  

          In figure 1.1, we have taken three branches of different 

lengths. The ant moves out of the nest and initially they 

randomly choose the path in search of the food. 

          Initially, there was no pheromone on the paths means 

white colored path according to the figure. Ants  release 

pheromone on each path they visit. In figure we can see that 

darker the color on the path means more the intensity level of 

pheromone on that path. This increases the probability of 

choosing that path by the ants. So, the probability of the ants 

which chooses the shortest path arrives earlier at the food source 

than other ants. 

 

S 
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Figure 1.1: ant searching for the food, laying pheromone on 

the path. Pheromone intensity shows them which path to 

choose. 

 

          They follow same thing when they go back to their nest. 

When they go back, they smell pheromone on the path. The 

pheromone deposit on the shortest path will accumulate faster 

than the other branches which are longer branches. So, the 

concentration of pheromone on the shortest branch is much 

higher and nearly all ants move to the shorter branch. The color 

of the shortest path can be seen in figure 1.2, it is red in color 

means the high intensity of pheromone. And the pheromone 

deposit on the other paths evaporates. 

 

 
Figure 1.1: all ants will move to the shortest path ,red color 

shows the high intensity of pheromone deposit. The 

pheromone on other paths evaporates. 

 

          PSO is a technique that is used for finding maximum or 

minimum values of a function[3]. PSO is also inspired by the 

behavior of insects like swarms of fishes or flocks of birds to find 

the food source. They coordinate their movements with their 

neighbors. This coordination of movements of the individuals in 

the swarm is the essential aspect that inspires PSO. 

 

III. PROVIDING SECURITY FOR THE BUILDING 

USING ACO TECHNIQUE 

          Using ACO technique, we have proposed the method to 

provide the security for the building. We have implemented this 

scenario in the NetLogo. NetLogo is used to simulate this 

scenario. NetLogo is a programmable modeling environment to 

simulate complex multi-agent systems. Instructions are given to 

hundreds and thousands of independent agents can be given 

concurrently. 

          First step is to find the building to which we have to 

provide the security. So, we security-guards will sense the 

building first like ants does with the help of pheromone. Here we 

can sense it by smell, light etc. For this scenario we have used 

the light. With the help of light security-guards can visualize the 

building and climb-up the light gradient. The light of a building 

will diffuse evenly over the neighbor environment. It is assumed 

that the security-guards will only react to a light intensity greater 

than a threshold value. If the light intensity is less than the 

Threshold value, security-guards can’t visualize anything, and 

therefore they are unable to find where a building could be. 

Hence they keep on searching means that they keep on moving 

randomly until they sense the light of a building. If they sense the 

light of a building, they climb up the light gradient, which leads 

them directly to the building. 

 

 
Figure 1.3: Screenshot of providing a security to the building 

in NetLogo Simulation. Initially security-guards will 

randomly take their positions. 

 

          Second step is to provide security. Security-guards will 

scatter around the building randomly which is shown in figure 

1.3. They will sense the building through light and move towards 

that. This will be same like as ant smell the pheromone and move 

towards that. They will use the intensity of light. This is how we 

are using the ACO technique. We can increase or decrease the 

number of security-guards and buildings.  

          All agents will use their local information and no global 

information is there. Same as the ant does, they use their local 

information to search the food. In this scenario we have assumed 

that there is no obstacle and no collision. There is no direct 

communication between the agents. Each security-guard has 

some energy associated with them. In this figure we have 

assumed that there are 5 security-guards and 1 building. 
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Figure 1.4: Screenshot showing the movements of security-

guards towards the building. 

 

          This figure clearly shows that security-guards have start 

approaching towards the building. They will sense the light and 

according to the intensity they will take their positions. If the 

intensity of light is greater than the threshold value then the 

security guard will step back. Else, he will keep on moving 

towards the building. The result is shown in the figure 1.4. 

 

 
Figure 1.5: Screenshot showing that how security-guards 

providing the security to the building. 

 

          Now, what happens if any security guard fell ill or feels 

some weakness and wants to rest? So, in this case he will 

disappear from the scenario. We can see that in figure 1.6 we are 

left with four security-guards after one dies due to decrease in the 

energy level. 

 
Figure 1.6: Screenshot when one security-guards dies after 

getting their energy down. 

 

          When any security-guard will, he then is replaced by the 

new security-guard. In figure 1.7 we can see that the entry of new 

security-guards without changing the input, in input we have 5 

security-guards but in simulation we have six. 

 

 
Figure 1.7: Screenshot of scenario when other security guard 

will enter the scenario on their own without changing the 

input parameters. 

 

 
Figure 1.8: Screenshot showing how number of security-

guards is changing. 
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Figure 1.9: In this we have increased the number of building 

to two. 

 

          In figure 1.8, we can easily see that how number of 

security-guards are increasing or decreasing. Decreasing means 

security-guard has died due to decrease in the energy and 

increasing means there is the need for increase in the number of 

security-guards. So, this figure shows the fluctuations in the 

number of security-guards around the building while building is 

taken single for this example. We can increase the number of 

buildings also as in figure 1.9. 

. 

IV. CONCLUSION 

          In this paper, we have proposed an idea to provide the 

security to the building and buildings can be the banks, 

parliament house, prime ministers house, ambani’s house or etc. 

We have implemented this scenario in the NetLogo to describe 

how we can provide the security to any building. By utilizing the 

ACO algorithm in contexts for which they are well-suited, this 

scenario provides an efficient method for providing the security.  
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