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ABSTRACT 

Ant Colony Optimization (ACO) algorithms be-long to the class of meta-heuristic approach to solve hard 

combinational optimization problems and were introduced in the 1990’s. The exhilarating source of ant colony 

optimization is the foraging demeanor of the real ant colonies. This demeanor of ants is exploited in artificial ant 

colonies for the search of comparative solutions to discrete optimization problems. ACO algorithms were given by 

DiCaro & M.Dorigo, in the year 1996. This paper is a review of Ant Colony Optimization with its algorithms in 

horological order with its recent trends. 
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I. INTRODUCTION 

 

Advancement issues are of prime significance in the 

mechanical world and in the logical world. Some 

working cases of advancement issues are in prepare 

booking, timetabling, shape streamlining, and media 

transmission organize design[3]. Combinatorial 

enhancement issues are captivating in light of the fact 

that they are very simple to state yet are frequently 

troublesome to understand. A considerable lot of the 

issues stemming in applications have a place with NP 

- hard class, that is, it is staunchly trusted that they 

can’t be comprehended to optimality inside 

polynomials limited calculation time. Therefore, to 

reasonably take care of extensive occasions of such 

issues one needs to utilize similar techniques which 

returns close ideal arrangements in a generally brief 

time. Calculations of this sort are approximately 

named heuristics. They primarily utilize some issue 

particular information to either assemble or to 

enhance existing arrangements. A meta-heuristic is a 

collection of algorithmic ideas that can be utilized to 

constrain heuristic techniques pertinent to various 

problems[2]. The utilization of meta-heuristics has 

essentially enhanced the capacity to discover quite 

brilliant answers for burdensome combinatorial 

improvement issues in a sensible time. Subterranean 

insect settlement improvement (ACO) is one of the 

freshest procedure for estimated enhancement. The 

rousing wellspring of ACO calculations is genuine  

subterranean insect states. ACO is enlivened by the 

ants’ searching propensities. At the core of this 

conduct is the suggested correspondence between the 

ants by methods for concoction pheromone trails, 

which empowers them to discover most limited ways 

between their settlement and nourishment sources. 

This element of genuine subterranean insect states is 

misused in ACO calculations for comprehending 

discrete enhancement problems[4]. This survey is 

sorted out in an accompanying way. In Section 2 we 

diagram the inceptions of ACO calculations. In 

Section 3 we provide a description of various variants 
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of ACO meta-heuristic in rather general terms, 

outline some of the most successful ACO variants. In 

Section 4, we unravel many recent applications of 

ACO. In Section 5, we call upon the various 

advantages and disadvantages of ACO algorithms. 

Finally, in Section 7 we offer conclusions and an 

outlook to the future of ACO. 

II.  LITERATURE SURVEY 

For the review of ACO algorithms and its recent 

trends, we have done a brief study of the previous 

work in the field. In this section, we discuss the 

various previous accomplishments in this field.  

A. Ant colony optimization: Introduction and 

recent trends[3] 

In this research paper, the author first gives a brief 

description of the origins and the basics of ACO 

algorithms. The author also provides a detailed 

insight of various variants of ACO. Finally, the 

author provides a review of various interesting 

recent search directions. 
 

B. Ant colony optimization: Introduction and 

recent trends[3] 

In this paper, the author outlines the utilization of 

Artificial Intelligence techniques to solve problems 

unsolvable for many years. The author discusses the 

recently proposed meta-heuristic approach for 

solving hard combinatorial optimization problems.  

C. Review Of Ant Colony Optimization 

Algorithms On Vehicle Routing Problems[4]  
This paper presents the strategy to various versions 

of ACO algorithm. The author also evaluates the 

solution cost in bounded time for various estimation-

based problems. 

 

  

D. Review: Applications of Ant Colony 

Optimization[5]  
The author discusses that the relatively new meta-

heuristic approach like ACO is great for solving hard 

combinatorial optimization problems. ACO shows 

great prominence in "ill-structured" problems like 

routing.  

E. A Review of Ant Colony System Algorithm and 

its Models[2] 

The author reviewed the ant colony for the 

optimization problems. ACO can be observed as the 

very first study to showcase the viability of ACO 

algorithms to attack NP-hard problems. 

 

III. ALGORITHMS 

 

As viewed from various classes of algorithms, ACO 

algorithms can be classified into diverse classes of 

approximate algorithms. From artificial intelligence 

(AI) perspective, ACO algorithms are one of the 

most successful strands of swarm intelligence. From 

the operations research (OR) perspective, ACO 

algorithms belong to the class of meta-heuristics. 

A.Ant Colony System 

The Ant Colony System (ACS) was the principal 

change in the first subterranean ant framework to be 

proposed, presented by Dorigo and Gambardella 

(1997)[4]. Ants in ACS utilize the pseudo-irregular 

relative govern: the likelihood for an ant to move 

from node I to node j relies upon an arbitrary 

variable q consistently dispersed over [0,1], and a 

choice parameter; q, at that point, choice of most 

attainable parts is done that boosts the item is picked. 

This avaricious lead, of pheromone data which favors 

abuse, is counteracted the presentation of a 

differentiating part: the nearby pheromone refresh. 

Every ant at that point plays out the nearby 
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pheromone refresh after every development step. For 

enhancing the hunt performed by resulting ants amid 

one emphasis, neighbourhood updation is performed. 

Truth be told, diminishing the pheromone focus on 

the edges as they are navigated amid one cycle urges 

ensuing ants to pick different edges and subsequently 

to create diverse arrangements. Also, due to the 

neighborhood pheromone refresh in ACS, the base 

estimations of the pheromone are limited [5]. 

B. MIN-MAX ant system 

MAX-MIN subterranean ant framework (MMAS) is 

another change, proposed by Sttzle and Hoos (2000), 

over the first subterranean ant framework thought. 

The fundamental focuses that recognize MMAS from 

ant framework are: 

1. only the best ant adds pheromone trails 

2. the  minimum  and  maximum  values  of  the 

pheromone are explicitly limited  

Note that the pheromone refresh of MMAS is 

identical, as it is the situation for AS, to every one of 

the edges while in ACS it is connected just to the 

edges went to by the best ants. The base esteem is 

regularly tentatively picked. The most extreme 

esteem might be figured logically given that the ideal 

subterranean insect visit length is known[6]. 

IV. APPLICATIONS OF ACO & CURRENT TRENDS 

In the division of NP-hard combinatorial 

streamlining issues there exists numerous 

applications. Various applications that were viewed 

as ahead of schedule in the historical backdrop of 

ACO is steering in media transmission systems. The 

early advancement of hypothetical establishment was 

begun by Gutjahr, who was the first to exhibit 

merging in likelihood of an ACO calculation. 

Concerning applications, the utilization of ACO for 

the arrangement of dynamic, multi-objective, 

stochastic, consistent and blended variable 

enhancement issues is a well-known talk topic. 

Typical applications are the phone, Internet and any 

issue that can be depicted as traveling salesman 

problem. 

A.Travelling Salesman Problem 

The traveling salesman problem is a problem in 

diagram hypothesis requiring the most proficient 

hamiltonian cycle a salesman can take through every 

one of urban communities. No broad strategy for 

arrangement is known, and the problem lies in NP-

hard [4]. The main ACO calculation was known as 

the Ant framework and it was planned to take care of 

the traveling salesman 

problem, in which the objective is to locate the 

briefest round-outing to connect a progression of 

urban areas. The general calculation is moderately 

reasonable and in light of a set of ants, each making 

one of the conceivable round-trips along the urban 

areas. At each stage, the insect moves from one city 

to another as indicated by a few tenets: 

1. It must visit each city exactly once; 

2. A distant city has less chance of being chosen 

(the visibility); 

3. The more intense the pheromone trail laid out 

on an edge between two cities, the greater the 

probability that that edge will be chosen; 

4. Having completed its journey, the ant deposits 

more pheromones on all edges it traversed, if 

the journey is short; 

5. After each iteration, trails of pheromones 

evaporate. 
 

To apply ACO to the TSP, we consider the graph 

characterized by partner the arrangement of urban 

areas with the arrangement of vertices of the graph. 
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This graph is called development graph. Since in the 

TSP it is conceivable to move from any offered city 

to some other city, the development graph is 

completely associated and the quantity of vertices is 

equivalent to the quantity of urban areas. We set the 

lengths of the edges between the vertices to be 

corresponding to the removes between the urban 

communities spoke to by these vertices and we relate 

pheromone esteems and heuristic esteems with the 

edges of the graph. Pheromone esteems are changed 

at runtime what’s more, speak to the cumulated 

involvement of the insect state, while heuristic 

esteems are issue subordinate esteems that, for the 

situation of the TSP, are set to be the reverse of the 

lengths of the edges.[8] 

 

B.Vehicle Routing 

The vehicle routing problem (VRP) is a combinatorial 

optimization and integer programming problem 

which asks "What is the optimal set of routes for a 

fleet of vehicles to traverse in order to deliver to a 

given set of customers". It generalizes the well-

known Travelling Salesman Problem (TSP). Ant 

colony algorithms are known to have a significant 

ability of finding high-quality solutions in a 

reasonable time [9]. Often, the context is that of 

delivering goods located at a central depot to 

customers who have placed orders for such goods. 

The objective of the VRP is to minimize the total 

route cost. In 1964, Clarke and Wright improved on 

Dantzig and Ramser's approach using an effective 

greedy approach called the savings algorithm. 

 

 

 

V.  ADVANTAGES & DISADVANTAGES 

 

Advantages  

1. When the graph may change dynamically, 

ACO has an advantage over simulated 

annealing and various genetic algorithms 

2. ACO is adaptable to real-time changes and 

can run for a long time 

3. Algorithms can be used to find the solution to 

small problems optimally in bounded time 

4. ACO has been applied to a wide variety of 

real-world applications 

 

Disadvantages  

1. If the routing is static in nature such as in 

case of TSP, ACO still lacks in terms of 

runtime optimization 

2. If there is a node failure and shortest route is 

restricted, dynamic routing can't be 

performed 

VI. CONCLUSION 

We have successfully reviewed the ant colony for the 

optimization problems. It is neatly understood from 

the paper about the origin of the ant colony, its basic 

concepts and its working in the field of computer 

science. When large-scale problem instance is 

considered, ACO is a huge success. In this paper, 

various variations of ACO has been discussed with its 

working applications. In the opinion of the authors, 

there exist many possibilities for the valuable future 

research. 
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