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Abstract. The Ant Colony Optimization (ACO) in the data mining field can be used to extract fate-based
assessors. The purpose of this article is twofold. On the one hand, we offer a review of previous ant-
based approaches for rare classification tasks, comparing them with sophisticated classification
techniques such as C4.5, Ripper, and Support Vector Machines (SVM). Automated Intersection
Management (AIM) is an innovative concept for steering vehicles through intersections. AIM considers
vehicles as bargaining to the right. This assumption is significantly different from conventionally studied
intersection management problems, which mainly focus on optimizing cycle times, splits, and offsets.
The main difficulty lies in defining a strategy to improve traffic efficiency.
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1.INTRODUCTION

An important approach to learning from data is the use of a scoring metric to evaluate the ants formed from the
ancestors of wasps during the Creteasius period. Ants, like the members of the wasp family and their slender
antennae, play a significant role in animal development. They can be easily identified by examining the genetic
fitness of any candidate network for a given dataset. Ants possess a wide range of collective behaviors,
including road building, nest excavation, and food scattering. One of the most intriguing behaviors observed in
ants is cooperative food transport, where multiple ants work together to carry items that cannot be moved by
individuals. Within animal groups, ants exhibit rich joint behaviors, such as route building, nest excavation, and
food scattering. Cooperative transport, in particular, stands out as a unique collective behavior of ants (Moved
1988; Clacks and Ratings 2013; McCrery and Breeding 2014). These groups can carry large food items, thereby
enhancing the efficiency of their colonies (Franks 1986; Moffat 1988; Franks et al. 1978; Tangelo 1983;
Tangelo and Pinschers 1983; Yamamoto et al. 2009). Joint transport is not exclusive to ants but is rather a
universal phenomenon. It does not rely on dividing large objects or reclaiming territories with individual
carriers (Holldobler and Wilson 1990; Czaczkes and Tanaka 1997; Moffat et al. 1991). Please note that | made
a few assumptions and corrections to make the text more coherent, but some parts may still be unclear due to
the original context. Let me know if you have any further questions or need additional assistance!

2. COMBINATORIAL OPTIMIZATION

For efficient organisms in collective renovation, it is essential to understand basic behavioral methods, not only
in the environmental system of ants but also in addressing the most significant questions about the origins of
complex joint events in highly developed communities (Bonab and many others, 1999; Copy and Bondable,
2000; and others, 2001). Several elements are required to determine when successful group transportation is
necessary (Brad, 1989; Detrained and Tanbark, 1997). Ants have the ability to achieve labor, communication,
and complexity within their colonies. Some species are estimated to be effective biological insect control
agents. However, their ability to exploit resources can lead to conflicts between ants and humans, as they can
damage crops and occupy buildings. Certain species, like the red-imported fire ant from South America, are
considered aggressive species in other areas. If we consider them as a sub-sector of coordinated collective
decision-making, we can observe their accidental introduction and their search for the optimal solution from a
limited set of options. Many integrated optimization problems can naturally be formulated as maps or linear
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programs. Jerry Doll and others have extensively researched and documented almost every coordination
problem and its solvability, whether it is multi-end-time soluble or NP-complete. Co-optimization provides a
comprehensive treatment of linear programming and integrated choice. This course serves as an introduction to
integrated choice (J. Wixom ¢ Focus on the instructions of quotation 3364). The main goal of integrated choice
is to develop efficient methods for solving such problems, with performance generally measured by polynomial
time. The course will introduce ideas and techniques based on multiple standard science perspectives, aiming to
enhance methods using mathematical approaches to reduce the complexity of integrated optimization problems.
Optimization is the process of determining the maximum or minimum value of an objective function within a
large and unique configuration space. Many integral topics are covered in this module, which was presented at
the 14th International Conference on Integrative Optimization and Applications in 2020. The module costs
$119.00. It encompasses various concepts such as short paths and shortest path trees, flows and cycles,
spanning trees, matching, and mastoid. Integrated optimization is a multi-criteria scientific approach that aims
to optimize a system using mathematical methods to minimize the ensemble size of problems. Many integral
belief problems are defined in terms of objective functions and logical conditions. In this case, candidate
solutions to optimization issues are defined in terms of objective activities and logical conditions.

3.ANT COLONIES

FIGURE 1. Ant Colonies

Many integral belief problems are defined in terms of objective function and logical conditions as the worker
ants are central, the queen ant also plays a very important role Ant problem. "While the structure of an ant
colony is fascinating to study, it becomes less appealing when ants invade your property. If you notice winged
ants, many integral belief problems can be defined in terms of an objective function and logical conditions.
While the worker ants are central, the queen ant also plays a crucial role. The behavior of the actual ants
mentioned above has inspired the development of the ant system, which consists of synthetic ants that cooperate
by exchanging information through deposited pheromones on the edges of a map. The Ant Colony Chloe
Technique is particularly influenced by the behavior of ant colonies and was first introduced by Marco Taro in
the 1990s. The discovery of an optimal trail is based on the ants' behavior in searching for a path between their
colony and a food source. The approximate selection of a path is determined by the "track™ size of the "trail"
from the starting point to the next point. This solution involves selecting the next path and proceeding until the
starting point is reached. Tour analysis for optimal characterization was proposed by Marco Dario in 1991."

4. ANT BEHAVIOR
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Carnivorous ants that consume cicadas are a notable example of social ant colonies, highlighting their
distinctive characteristics and functionality. These ants possess the ability to utilize pheromone information to
locate the most efficient route from a food source, without relying on visual cues. By depositing pheromones
while moving, ants create a trail that guides other ants towards the food source. In Figure 1, it is demonstrated
that ants rely on pheromones to find a shorter path between two points when there is no clear indication of the
best choice. On average, approximately half of the ants opt to turn left while the other half chooses the right
direction. In Figure 1 (B) and (C), the subsequent moments are depicted, where all ants follow a similar path
due to the lower route being shorter. As a result, the pheromones accumulate faster on this path since more ants
visit it on average. This creates a positive feedback effect, leading to an increased number of ants selecting the
shorter path. The behavior of ants is inherently social, as they do not act individually but rather fulfill various
roles within the colony, such as workers or soldiers. The colony functions as the primary social unit, creating a
nest and cooperating in the collective collection of food. Australian bulldog ants represent one example of a
large and primitive ant species. While they are social like other ants, their social behavior is comparatively less
developed. Each individual hunts alone, relying on its large eyes instead of chemical senses to locate prey.
Specialist killer ants, such as Amazon ants, are unable to feed themselves and rely on captive workers for
survival. Captive workers of enslaved Temnothorax species have developed a counter-strategy by selectively
destroying female pupae of enslaved Temnothorax Americans and killing non-participating males (ants that
enter the colony but do not engage in enslaved attacks). If the scent of a colony does not match, it will be
subjected to an attack. Parasitic ant species invade host ant colonies and establish themselves as social parasites.
For instance, Strumigenys kenos is not entirely parasitic and its workers rely on food gathered by their
Strumigenys perplex hosts. This type of parasitism is observed in many ant species, where the parasitic ant is
typically closely related to its host. Various methods are employed to infiltrate the host ant nest, including a
parasitic queen entering before the first offspring hatches and establishing herself prior to the development of
colony scent. Other species utilize pheromones to confuse host ants or deceive the parasitic queen into the nest.
Conflicts between the sexes within a species can be observed in some ant species, with certain ants engaging in
fights to compete for reproductive opportunities. Combinatorial optimization, a mathematical concept involving
finding optimal solutions from a finite set of objects or a discrete set, is applicable to many combinatorial
optimization problems in ant ecosystems. This approach is not limited to understanding basic behavioral
mechanisms but also extends to broader questions concerning the emergence of complex collective phenomena
in diverse societies. Successful group transportation necessitates several components, with worker ants playing
a vital role, including determining when the queen ant should cooperate. The queen stores sperm in her
abdomen, fertilizing eggs to produce male or female offspring. Queen ants have a significant role in the colony,
as worker ants are sterile. Queen ants typically have a lifespan of 10 to 15 years. During the breeding season,
ants with wings, known as flying ants, can be observed.

5.CONCLUSION

Ants, which belong to the family Formicidae and the order Hymenoptera along with wasps and bees, are social
insects. They evolved from wasp ancestors and developed into complex ant colonies, guided by natural
metaphors and ethical principles. True ants exhibit remarkable abilities such as finding the shortest path
between a food source and their nest, achieved through the use of pheromone information rather than visual
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cues. As ants move, they leave pheromones on the ground, which other ants then follow. Figure 1 illustrates
how certain ants, denoted as Y ants, utilize pheromones to locate the shortest path between two points. The ant
family comprises more than 13,800 classified species, belonging to a total of 22,000 genera. The queen ant
plays a vital role within the colony, as the worker ants revolve around her. The queen stores sperm in a sac
within her abdomen, determining the sex of the offspring. Fertilized eggs develop into females, while
unfertilized eggs become males. On average, queen ants live for 10 to 15 years. Flying ants emerge during the
breeding season. Ant colonies are established based on natural metaphors and adhere to ant norms. Ants'
remarkable navigational skills, utilizing pheromone trails rather than visual cues, have inspired human cultures.
Mathematics has been employed to reduce the complexity of ant algorithms in fields like medicine and rituals.
In some cases, extreme forms of reproduction involve the production of clonal offspring. An example of sexual
conflict can be observed in Tasmania auropunctata, where queens reproduce diploid daughters through the
litogus parthenogenesis, and males produce clones.
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