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The Ruse Branch of the
Union of  Scientists in
Bulgaria was founded in 1956.
Its first Chairman was Prof.
Stoyan Petrov. He was followed
by Prof. Trifon Georgiev, Prof.
Kolyo Vasilev, Prof. Georgi
Popov, Prof. Mityo Kanev,
Assoc. Prof. Boris Borisov, Prof.
Emil Marinov, Prof. Hristo
Beloev. The individual members
number nearly 300 recognized
scientists from Ruse, organized
in 13 scientific sections. There
are several collective members
too - organizations and
companies from Ruse, known
for their success in the field of
science and higher education,
or their applied research
activities. The activities of the
Union of Scientists — Ruse are

numerous;: scientific,
educational and other
humanitarian events directly

related to hot issues in the
development of Ruse region,
including its infrastructure,
environment, history and future
development; commitment to
the development of the scientific
organizations in Ruse, the
professional development and
growth of the scientists and the
protection of their individual
rights.

The Union of Scientists —
Ruse (US — Ruse) organizes

publishing of scientific and
popular informative literature,
and since 1998 - the

“Proceedings of the Union of
Scientists- Ruse".
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DAILY LIFE APPLICATIONS OF THE MODULAR SELF-
RECONFIGURABLE ROBOTS

Metodi Dimitrov

Angel Kanchev University of Ruse

Abstract: The usage of robots and particularly of the modular self-reconfigurable robots is still very
rare. The current paper focuses on some daily life applications of the self-reconfigurable modular robots.
Keywords: self-reconfigurable, modular, robot, daily life, application, building, road, freight

INTRODUCTION

Self-reconfigurable modular robots are multifunctional machines, which are able to
perform a wide variety of tasks [1, 2]. In addition, they are able to self-repair and adapt to
unanticipated conditions.

In recent years, many modular robots were created [3]. Despite that variety, their
application in various spheres of daily life is still too modest. Scientists are still trying to find
suitable areas for their application [4].

The current paper tries to fill that gap and presents different applications of modular
robots in daily life.

SELF-RECONFIGURABLE ROBOT AND THE BUILDINGS

Because the self-reconfigurable robots have ability to reconfigure their modules [5],
they can be used in buildings in several different ways, discussed below. Most likely, a
modular robot building will be heterogeneous [3] and will contain of several modules. For
example: module for the basic structure, module for the walls, module for windows and
doors, module for power grid and other grids like telecommunication, piping, etc.

1. Constructing a building

Because the modular robots easily can form different 3D structures [5], the most
basic thing they can do is to build different structures — from small premises like barracks
to large buildings. This way of building process can be very efficient, because with
manufacturing one single block, or several different blocks, buildings with different sizes,
shapes and rooms can be build.

The ability of rearrangement the modules give the buildings some very interesting
characteristics. For example, a modular robot building can:

e Change its architecture — the number of its rooms, the size of its rooms, the
position of its windows and doors, etc.;

e Change its location — practically, the building can disassemble itself, move by
its own and assemble itself again on another location. If blocks have enough
energy, or they power themself by a green energy, the building can move itself
on any location on the world (For example, a programmer can give an order to
the building, to move to a thousand kilometers and after some time the
building will be on its new position);

¢ Maintain by its own — while the building has access to spare modules, it can
maintain its good condition. For example, if some part of the building has a
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defective module, the building can restrict the access to some of its parts and
premises, and then can perform a module replacement or reconstruction.

2. Decorating a building

Modular robots can be used to decorate the inside of the building. Fig 1.a shows a
building wall, which consist of two types of modules. First module type is used to actually
build the wall and the second module type is smaller and is used to give the wall a specific
decoration. This smaller module, shown on Fig. 1.b., can have different printings.

Some decorating modules can have printings on only one side, while another can
have different printings on all of its sides. This way, by rotating a single module and
showing different face to the room inside, great variety of colors and shapes can be
achieved.

a)
Fig.1. Decorating wall with modular robots. a) Decorating modules are attached to a wall,
built by other modules; b) decoration module, with printings on all of its sides.

SELF-RECONFIGURABLE ROBOT AND ROADS
It is possible for the module robots to be bound in a way, so they can form roads (Fig.
2). The advantages of such roads are:

e The road can build itself;

e After the road is build, part of it can easily be disassembled and assembled
again. That way is some part of the road is no longer needed, it can be
removed and modules can be used to build new roads.

e The road can maintain by its own — if some module is broken, the road can
easily replace the module by itself.

S — —

—_

ﬁé?l\?lbﬁular robot formiﬁ_ﬁaz;&s.
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e Every module can pass electrical signals to the next module. That way the
road can have lighting;

e If the modules have flat sides, then vehicle with tires can travel on the road. If
the modules have rails, then the road becomes a railroad.

SELF-RECONFIGURABLE ROBOT AND FREIGHTS

Except forming different structures and traveling through rough terrain [1, 2], modular
robots can be also used for transportation of goods. This can be achieved by several
different ways:

e Passing the goods (load) from one module to another;

e By usage of special modules, which are built to hold goods. Once the goods
are in the specialized module, then this module can travel the entire modular
robot body, to reach its destination.

e By formation of small autonomous robots, which can take the goods and
transport them to specific location.

Fig. 3 shows one example of goods transportation in a modular robot building. Some
of the building modules form a platform, where the goods are placed. Then by rearranging
the modules, the load can be lifted up to the first, or to the second floor.

I

FLOOR 2

FLOOR 1

LOAD

BUILDING

Fig.3. Modular robot forming an elevator.

DISCUSION AND CONCLUSION

This paper presents and discusses some daily life application of the self-
reconfigurable modular robot. Of course, this paper does not exhaust all possible robot
usages.

Since the modular robots still have not entered into our lives, it cannot be said in
what areas they might be applied. That is why, with the advent of modular robots in the
everyday life more possible usages will be revealed.

The present document has been produced with the financial assistance of the
European Social Fund under Operational Program “Human Resources Development”. The
contents of this document are the sole responsibility of “Angel Kanchev” University of Ruse
and can under no circumstances be regarded as reflecting the position of the European
Union or the Ministry of Education and Science of Republic of Bulgaria.

Project No BG051P0O001-3.3.06-0008 “Supporting Academic Development of
Scientific Personnel in Engineering and Information Science and Technologies”.
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