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FLYING ROBOTIC SYSTEM

Naqgib Daneshjo - Peter Korba - Lucia Ilas¢ikova

Flying service robots have the features of a pilotless system equipped with technological upgrade

necessary for

a performance of a required work assignment. The development and primary application of such service robots are related to their

use.
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1 INTRODUCTION

One of the areas of the new application
domain of robots is the area of service activities,
that is, the activities which do not contribute to the
industrial production of goods, but are useful to
people or for operating and technical systems e.g.
service robots for movement in the air.

The features of the flying service robots are
as following: action performance / work -
technological, autonomy), mobility ( movement in
the air space, movement autonomy), control and
navigation performance ( control, programming,
movement and acting intelligence, autonomy,
communication human / robot / surroundings),
operational and application efficiency ( usage,
acquisition and operational costs, alertness,
maintenance, reliability, safety).

A special feature of the flying service robot
is its ability to move (fly) autonomously,
intelligently and automatically in the air space.
This feature of the service robot is functionally
implemented by the locomotion subsystem, which
is the basic mechanical system of the service robot.
Its function is to implement a programmed and
operationally controlled flying in various flight
modes, as well as the stability of the service robot
during its movement and performance of its work
assignment.;

2 LOCOMOTION SUBSYSTEM

The general requirements for locomotion
subsystem are mainly: movement in given (all)
directions, immediate(time, geometric) change in
the movement direction, high maneuvering ability
in a limited space, high movement dynamics, high
maneuvering contour dimensions, climb ability,
stability(static dynamic,...) etc.

Locomotion subsystem can be structured
based on biological models (inspired by bird and
insect movement, by animal locomotory system),
or else based on artificial models (inspired by the
historical development of aviation technology, by
technical elements of the airplane, helicopter,
...).The design of the locomotion subsystem itself
significantly influences the structure and design of
the entire service robot. Based on the updated
general knowledge about the flying service robots,
as well as the analysis of their contemporary
design, it is possible to develop a system model for
locomotion subsystem of the service robot, and
formulate the structure of the system features of
this subsystem. The locomotion subsystem of the
service robot can be defined as a structural
arrangement of mutually dependent functional
groups which are placed into system model based
upon their function.
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Fig. 1: Systemic model of flying service robot
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Functionally  independent -  but
structurally dependent  group providing
aerodynamic umbrella for all the locomotion
subsystem groups and their protection against the
impacts of work environment, as well as the
protection against the interference by unauthorized
individuals. At the same time this group also
creates a design of its own service robot.

External sensor functional system-
functionally  independent,  but  structurally
dependent group of aviation sensors insuring the
interaction between a flying service robot and its
surrounding, or in selected cases, also with
technology and performance of a service
assignment. This group is a part of the conceptual
design of the external sensors subsystem, as a
functional entity.

Internal sensors functional system -
functionally  independent  but  structurally
dependent group of sensors insuring the

monitoring of selected internal functions and
parameters of locomotion subsystem. This group is
a part of the conceptual design of the internal
sensors subsystem, as a functional entity.

Control functional group — functionally
independent but structurally dependent group
composed of necessary HW (hardware) a SW
(software) intended handle programs, automatic
control and navigation of service robot
(substituting the function and task of a pilot). This
group is sometimes identical with the control and
navigation subsystem of the service robot.

Energy provision functional group -
functionally  independent  but  structurally
dependent group composed of corresponding
energy sources, elements, nodes a distribution
points to provide energy for the reliable service of
the entire service robot. This group is sometimes
identical with the service robot energy provision
subsystem.

Gear functional system — is a functional
group which supplies energy needed to overcome
the air resistance and to achieve the required
prime speed, functionally and structurally
dependent group for the use of the on-board gear

source, or based on the level of dependence on the
on-board gear source; in relation to the flying SR,
it can be designed as:

. Engineless concept

. Engine concept comprised of gear
aggregates / units (one or more engines) with
accessories to be built into a dragon, including the
propeller (for propelling units). Ensures the supply
of the primary energy for the movement of the
service robot, that is, the education of the lift force
and overcoming the flight resistance. Usually, this
is the mechanical energy of the rotational
movement, which is added in its final form to the
active members of the respective locomotion
subsystem mechanisms.

3 CONCLUSION

Flying service robots are conceptually and
structurally derived from aviation technology. The
movement mechanics of a flying service robot is
derived from the mechanic of an airplane flight,
the structure of a flying service robot is determined
by its purpose and its task. Therefore, when
building a flying service robot, it is advisable to
follow the basic principles of an airplane building.
The design of locomotion subsystem significantly
influences the structure and the design of the entire
service robot.

BIBLIOGRAPHY

[1] Paulikova, A.: Modelovanie dynamickych
systémov pracovného prostredia technologickej
prevadzky, habilita¢na praca, Kosice, 2008. -

166 s.

[2] Hlubetiova, Jana - Liska, Ondrej Hluben,
Daniel:Metodika vyberu simulaéného programu.
2009. 1 elektronicky opticky disk(CD-ROM).

[3] Michal Fabian, Rébert Boslai, Jaroslav Seminsky
Reverse engineering na baze 2D pohl'adovpomocou
intuitivneho modelara : Imagine&Shape v CATIA
V5, 2010. - 1 elektronicky opticky disk (CD-
ROM).

[4] Kumicakova, D.: Roboty  a manipulatory
modularnej konstrukcie-pocitacova podpora
modifikacie  zakladnych  typovych  Struktir,
manofactoring technology-Vyrobné inzinierstvo,

ro¢nik III, 1/2004 s. 70-75., ISSN 1335-7972

[5] Fabian, M.- Spisak, E.- Neminsky, J.- Dovica,
M.:Anticipation of cutting surface quality from
pre-set CAM parameters. In: Ovidius University

ISSN 1335-9479

Faculty of Aeronautics
Technical University of KoSice



ACTA AVIONICA Volume XII (2010), Number 20

Annual Scientific Journal. - ISSN 1224-1776. -
Vol. 11, no. 1 (2009), p. 19-24.

AUTHORS ADRESSES

Daneshjo Nagib

Faculty of Aeronautics of Technical University,
Rampova 7, 041 21 Kosice, Slovakia
nagib.daneshjo@tuke.sk

Korba Peter

Faculty of Aeronautics of Technical University,
Rampova 7, 041 21 Kosice, Slovakia
korba.peter@tuke.sk

Il1asc¢ikova Lucia

Faculty of Aeronautics of Technical University,
Rampova 7, 041 21 Kosice, Slovakia
lucia.ilascikova@tuke.sk

ISSN 1335-9479 3 Faculty of Aeronautics
Technical University of KoSice


mailto:naqib.daneshjo@tuke.sk
mailto:korba.peter@tuke.sk
mailto:lucia.ilascikova@tuke.sk

