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Formation tracking control is a challenging problem in swarm robotics. A
swarm of robots is a group of robots that work together to achieve a
common goal. In formation tracking control, the goal is for the robots to
maintain a desired formation while moving. This can be difficult to achieve,
as the robots must be able to coordinate their movements and respond to
changes in the environment.

Heterogeneous swarm systems are swarms of robots that have different
capabilities. This can make formation tracking control even more difficult,
as the robots must be able to adapt to the different capabilities of their
teammates.
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In this guide, we will discuss the different approaches to formation tracking
control for heterogeneous swarm systems. We will also provide examples
of how these approaches have been used in real-world applications.

Approaches to Formation Tracking Control

There are a number of different approaches to formation tracking control for
heterogeneous swarm systems. These approaches can be divided into two
main categories: centralized and decentralized.

Centralized Approaches

In centralized approaches, a central controller is responsible for
coordinating the movements of the robots. The central controller typically
has a global view of the swarm and can make decisions based on the
current state of the system. Centralized approaches can be effective, but
they can also be vulnerable to failure. If the central controller fails, the
entire swarm may be unable to function.

Decentralized Approaches

In decentralized approaches, each robot is responsible for its own
movement. The robots communicate with each other to coordinate their
movements. Decentralized approaches are more robust than centralized
approaches, as they do not rely on a single point of failure. However,
decentralized approaches can be more difficult to design and implement.

Examples of Formation Tracking Control

Formation tracking control has been used in a variety of real-world
applications. These applications include:



* Cooperative manipulation: Swarms of robots can be used to
cooperatively manipulate objects that are too large or heavy for a single
robot to move. * Exploration: Swarms of robots can be used to explore
hazardous or unknown environments. * Surveillance: Swarms of robots
can be used to monitor large areas or track moving targets.

Formation tracking control is a challenging problem, but it is essential for
many applications of swarm robotics. In this guide, we have discussed the
different approaches to formation tracking control for heterogeneous swarm
systems. We have also provided examples of how these approaches have
been used in real-world applications.

If you are interested in learning more about formation tracking control, we
encourage you to read the following resources:

* [Formation Tracking Control of Heterogeneous Swarm Systems]
(https://arxiv.org/abs/1802.08992) * [Decentralized Formation Tracking
Control of Heterogeneous Swarm Systems]
(https://ieeexplore.ieee.org/document/9056445) * [Cooperative Control of
Heterogeneous Swarm Systems for Target Tracking]
(https://www.mdpi.com/2072-4292/12/2/157)
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