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Abstract: The paper projects the concept of the primary decentralized multi-robot slave flock that performs
constant autonomous outside flight with one commanding master robot. By decentralized and autonomous we
tend to mean that every member plots a route themselves, supported by the active data received from the master
robot within the section. Collaborative activities originated from the localized management structure with
biologically enthused from physical modeling of animal swarms. The mechanism of swarms is piloted by swarm
intelligence ideology. It has applications in the surveillance area, military and defense tasks.

. Introduction

The employment of aerial swarm in order to resolve actual world problems is rising constantly along
with the better performance of communication and sensing technology. A key enabling technology for swarm
family is that the master robot commands every participant of the swarm and communicates and assigns tasks to
them and coordinates their flight in a manner that the entire objective of the swarm bots is achieved
expeditiously. Aerial swarms dissent from the non-aerial swarms within the respect of dimensions i.e. they
function in three dimensions. This paper concentrates on significant outcomes including task allocation,
adversarial management, scattered sensing, observation, and mapping.

Il. Literature Survey

Swarms of flying robots may be employed in hazard areas to unrestrictedly build communication
interfaces for rescuers and victims. It has the advantage of succeeding the quandaries faced on the ground,
working in synchronization and contributing unobstructed wireless communication. [1]

The application of airborne swarms to resolve real-world problems has been rising regularly, followed
by lowering rates and advancing the performance of signaling, sensing, and altering tools. A fundamental
permissive technology for a group of robots is the collection of conclusions that acknowledge the particular
members of the group to report and designate tasks amongst themselves, organize their flight in a way that the
overall aspirations of the aerial swarm robots are accomplished adequately. [2]

Combined movement is one of the most striking aspects of reality, where the social performance of
several independent, comparable individuals results in complicated motion models. Besides being absolutely
extraordinary, flocking has numerous benefits in real practices, as a swarm of animals or people is more
efficient, robust in terms of the acquaintance the assembly endures about its original purpose due to tautology
more alert concerning about environmental intimidations and more defending against attacks [3]

A significant challenge in swarm robotics is adequately extending robots into unfamiliar surroundings,
depreciating energy and time expenses. This is exceptionally relevant with miniature aerial robots which have
remarkably shortened flight liberty [4]

I11. Technical Description
Each swarm robot has 4 rotors built which are paced roughly a meter apart. These robots fly indoor as
well as outdoor with different specification and calculation being required. Approximately 15 watts of power is
required for a small and compact robot but if the size increases then the power requirement is more.

International Conference on Innovation and Advance Technologies in Engineering 16 | Page
Atharva College of Engineering Malad Marve Road, Charkop Naka, Malad West Mumbai


http://www.iosrjen.org/

Wireless Autonomous Aerial Swarm Robots for Industrial and Disaster Mitigation Application Us....

Trajectory Position L] Attitude Motor Rigid body
a $ : a »
planner controller controller controller dimensions
N /]
I’ 3 ] external camera

Fig.1: BLOCK DIAGRAM OF INTERNAL WORKING

The trajectory planner and the position controller part come under the off-board part as when the bot
will not be on board the details can be figured out or tested. Those details are manipulated or gained using the
laptop. Whereas for the orientation purpose or for the robot to recognize the environment and fly according to
the obstacles the other three blocks are used namely the attitude controller, motor controller, and the rigid body
dimensions. These three data suppliers i.e. the attitude, motor controller and the rigid body dimension helps us
for the orientation calculation and also for solving problems regarding controlling the bot. The feedback loops
(innermost) consist of rigid body dimensions, motor controller and attitude controller operate every millisecond
for estimating its rotation and angular velocity. It also regulates to get precise orientation it needs. The block
from position controller to rigid body dimension acts as an intermediate feedback loop which gives back
position and velocity information that operates approximately at 10 milliseconds. The block from rigid body
dimension to the trajectory planner is the entire system that plans the trajectories that operate approximately 100
milliseconds

FIG.2: DIAGRAM FOR ROTOR MOVEMENT

This is a quad rotator as it has 4 motors. These motors decide the orientation according to the
environment and obstacles in their path and accordingly the movement or the rotation of the rotors is decided. If
the robot is to be rolled the rotor 4 will spin faster and the rotor 2 will spin slower. If the rotor 3 velocity
increases and rotor 1 velocity decreases, then the robot pitches forward. Similarly, the opposite rotors spin faster
than the robot yaw’s in the vertical direction. The pitch value is 25 degrees and roll value is 30 degrees. The roll
and pitch value allow the robot to hover and take a 360-degree flip which provides stability to the bot.

It calculates its position by checking the distance between the neighboring robots due to which the
probability of collision is comparatively less. Due to the small size it is easier for the robot to get back to the
same position if in case the collision occurs. If we add components like cameras in front and back side of the
robot as well as beneath the robot along with a laser sensor it will help the robot to map the unknown place even
if GPS is not present.

IVV. Advantages

a) Autonomous - This nature of flying swarm robots makes them more reliable and efficient for carrying out
collaborative tasks.

b) Decentralized- With a good set of co-operative rules the swarm bots can complete the task without
centralized control.

c) Robustness- Swarm robots possess the ability to coordinate with other bots even if any individual bot fails
to perform.

d) Small and Low Cost- The size of swarm bots is small as compared to conventional robots which provide
better functionality and proves to be cost effective.
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V. Conclusion
This proposed paper suggests the concept of flying swarm bots which is a technology used in swarm

engineering. It reviews the work that gives basic algorithmic, analytic, and technological building blocks
necessary for way forward for the future of aerial swarm artificial intelligence. The analytical points mentioned
in this paper span hierarchal integration of swarm synchronization with safe mechanical phenomenon
optimization and co-operative estimation and management. The emphasis on the three-way tradeoff between
computational stability, robustness and optimal system performance is discussed. Aerial swarm robotics is
gaining interest due to suitability in the application such as search and rescue mission, disaster mitigation,
autonomous surveillance and military purpose.
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