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Summary: Contemporary industrial production in the majority of branches successfully uses robotic systems. Application of robots in production and support to the life of human is unlimited through kinematic of specific parts of robots, performing various trajectories, ability to reach any point of robotic work envelope with certain orientation of end effector etc. One important reason for the application of robotic systems in industry is the humanization of the work, especially in hazardous working conditions to human health (working in a polluted environment, dust, high temperature, monotonous and tedious jobs). After a relatively long period of investigation and disappointments, the robots have finally left the shop to find their way into our homes and offices, museums and other public spaces, in the form of self-governing air filters, lawn mowers, vacuum cleaners, window cleaners, toys, surgical operator etc. These are the so-called service robots, which successfully solve tasks set to them. Robots will, sooner or later, change our daily lives, such as: assistants, servants, helpers, old friends, supporters surgeons in medical operations, intervention in hazardous environments of any search or rescue, agriculture and forestry, clearing, excavating, dangerous transportation, construction and demolition. Main discovers of robotic is that robots and human are closely cooperating in solving tasks in everyday life. Because of the unstoppable aging of our population, the emergence of the next generation of robots and robotic industry will eventually affect to the live of every man on the planet and have a huge economic, social and political impact on the future. This paper analyzes the application of service robots, the current development and strategic plans and directions for further development of service robotics.
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1. INTRODUCTION 
Robots are ideal for jobs that are considered difficult and adversely for people. They are used for the jobs that recur more times, and are considered monotonous and very fatigued. The service robots are also used in processes that demand a higher quality and huge productivity [1, 2, 3, 4, 7, 10, 12, 17]. Modern industrial productions in most of its branches successfully use the service robots. When it comes to the mobility of certain robot parts, the possibility of different path performances, the ability of reaching in any manipulation space point with reaching a certain orientation, it is obvious that possibilities of robot application in production and a man's life are practically unlimited. 
One of the important reason of robot system application in industry is also a humanization of work, especially with jobs that are harmful for human health (work in polluted environment, dust, high temperature, work with difficult and adversely jobs). After a relatively long period of analysing and disappointment, the robots are finally went out of the stores, in order to be in our homes and offices, museums and other public places, as the self-managing air cleaners, grass mowers, vacuum cleaners, window cleaners, toys, surgical operators etc. 
These are so-called service robots, which take and successfully perform more challenging jobs. Robots will sooner or later change our daily lives, as: assistants, servants, helpers, old friends, surgical assistants in medical operations, interventions in dangerous environments of pursuits or rescuing, in agriculture and forestry, cleaning, mining, dangerous transport, building and devastation. A main robotic discovery is that robots and people cooperate in work, as butlers or helpers in everyday life. 
Depending on a robot's construction and its intention, the robotics is usually divided on industrial and mobile robotics, and at the same time the increasing significance of a micro robotics, bio robotics and especially the robotics in medicine shouldn't be forgotten. The work tasks of the service mobile robots are greatly different from the work tasks of the industrial robots. 
At the beginning of their development those differences were not so perceived. But with the development of the industrial robotics, the service mobile robots were also developing. From the fifties till the middle of the eighties of this century, the service mobile robotics was classified in industrial robotic subgroup. But from the middle of the eighties, the service mobile robotics started to work independently, principally as a scientific discipline that unlike the industrial robotics is based on experiences of biological structure researching and behaviour of living organisms. Every mobile robot must have a system for moving, system for adduction and managing system.
2. SERVICE ROBOT DISTRIBUTION IN THE WORLD
During the 1980s and early 1990s, with the new technological improvements, sensor technologies, computers and servo-drives, more than a hundred different kinds of service robots for un-producing application have been developed [1, 2]. The service robots are designed to perform professional jobs in civil engineering, servicing, inspection, agriculture, therapies, rehabilitation and in application fields in everyday life: at home, at work, in public places, etc. 
It is estimated that today exist almost 300 different kinds of service robots for performing all kinds of jobs due to its mobility, functionality and multimedia communication. The robotics goal is to develop service robots that would help every man in everyday life. Robotics is a relatively young technical branch, but with its rich tradition. It has been observed that robots, like human went through generation cycles. Every new generation of robots advanced in relation to previous, and is most seen in realised level of intelligence, supporting computer power, improved dynamic indicators and advanced managing algorithms.
Table 1 Operational stock of service robots for domestic and personal application in period 2005-2010 and forecast 2012-2014 [1,2,5,6]
	Application/Year
	Operational stock of service robots
	Forecast

	
	2005
	2008
	2010
	2012-2014

	TOTAL Σ
	2.927.480
	7.180.974
	11.591.700
	14.571.460


Table 2 Annual supply of service robots for professional application in period 2005-2010 [1,2,5,6]
	Application/Year
	Annual supply of service robots

	
	2005
	2007
	2008
	2009
	2010

	TOTAL          Σ
	5.882
	10.395
	13.904
	13.249
	13.741
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Fig. 1 Professional service robot application in 2010 in Europe, America and Asia/Australia [1,2]
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Fig. 2 Service robot for domestic and personal application in 2010 in Europe, America and Asia/Australia [1,2]

After an analysis of service robot application in the world, it is obvious that the development of the industrial robotics can not be monitored without the service robotics development. The total application of the service robots is increasing year after year. In 2005, the application numbered 2.927.480 of units, in 2008 the application numbered 7.180.974 of units, and in 2010, the service robot application reached the 11.591.700 units, with the increasing trend till 2014. 
When it comes to the percentage, in America in 2010 has been applied 52% of the service robots for professional usage, in Europe 47%, in Asia/Australia 1%. In 2010 in America have been applied 58% of robots for a domestic and personal usage, in Asia/Australia 24%, and the last place takes Europe with 18%.

3. STRATEGIC FINDINGS AND DIRECTIONS OF FURTHER SERVICE ROBOTICS DEVELOPMENT

After the numerous discussions of scientists at a world level in this field, it has been concluded that we are still 10 to 15 years away of wide application diversity and solutions where the independent functionality is generally included. Some of the key technological problems should be resolved. Though, the technology improved enough and there is increased number of semi-autonomous solutions that are pragmatic, available and provide a real value already in use. 
The commercial products and applications based on en existing technology are already beginning to produce and it is more expected from the entrepreneurs and investors to accomplish their potentials, and to start to produce the sophisticated service robots [1, 2, 11, 12, 14, 19, 20, 21, 23]. A few markets have been identified where early commercial solutions already occur and on which the service robotics will probably have the biggest influence. Among the identified fields are: health care system, national infrastructure and resources managing, energy and environment, safety, transport and logistic, education and fun. One of the key influences that contribute to the identified trends is the people of the third age. This influence of the service robotics is a necessity for a workforce decrease and also an opportunity to develop solutions which will satisfy their health necessities. As shown at figure 3, The Unites States of America are close to the 20-year old trend that would very soon double a number of retired workers. 
That means that more than a 2 retiree on every 10 workers today, a little more than a 4 retiree on every 10 workers in 2030. In Japan, the situation is still worse and has encouraged a great national initiative for the robot technology development, which is necessary to be ensured for a rapid aging of its people. Generally speaking, it is expected that the robot technology will serve as a work force and to be a multiplier for an increase of the industrial growth, while the service robots are expected to enable a continuous personal autonomy. 

Aging  ( Source: World bank)
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Fig. 3 Changes in demography in USA and Japan [1]

The increase of productivity and costs decrease are common denominators of the service robotics, it is expected from every system to provide a convincing solution for a certain, specific market questions and needs. For instance, a key of a primary robotic programme is in usage of the technology for factory automation. 
The strategic development of the service robots in the 21th century and an abstract of the main researches in robotics technology, i.e. the service robotics are: 
a) The robotic technology has a potential to transform the future of the world and it is more likely that it will become more presented in the next few decades as a computer technology today; 
b) The main initiator, that is the challenger of a long term robotic technology future is aging of the people in the world, it presents a potential for solving a gap of work aging force, and as an opportunity to satisfy a health needs for an old people and their help  in the world; 
c) Japan, Korea and EU (European Union), and the rest of the world, acknowledged the undisputed fact that it is necessary to improve the robotic technology and made a research, and to inevitable invest an amount of more than milliard dollars. For instance, an American investing in robotic technology, autonomous system for the defence purposes is still practically small; 
d) The robotic technology is improved enough, but a great number of solutions and applications are necessary in wide range that are pragmatic, available, but to provide a real values; 
e) As this, the robotic technology offers a rare opportunity for investing in a field that is a real potential for creating a new working places, increasing productivity, workers safety and increase in a short period. Also for solving basic questions concerning the industrial growth in the age of significant aging of human population (as shown at figure 3), and ensuring the services for such human population.

4. CONCLUSION 
One of the important reason of robot system application in industry is also a humanization of work, especially with jobs that are harmful for human health (work in polluted environment, dust, high temperature, work with difficult and adversely jobs). After a relatively long period of analysing and disappointment, the robots are finally went out of the stores, in order to be in our homes and offices, museums and other public places, as a self-managing air cleaners, grass mowers, vacuum cleaners, window cleaners, toys, surgical operators etc. 
These are service robots, which take and successfully perform more challenging jobs. Robots will sooner or later change our daily lives, as: assistants, servants, helpers, old friends, surgical assistants in medical operations, interventions in dangerous environments of pursuits or rescuing, in agriculture and forestry, cleaning, mining, dangerous transport, building and devastation. A main robotic discovery is that robots and people cooperate in work, as butlers or helpers in everyday life. The robotic technology clearly presents one of the rare technologies which can provide building of a new companies and opening of a new working places in a short period and for a long time can initiate solving problems that are of a national significance. 
In the USA has been formed the national robotic initiative, over the 140 individuals from companies, laboratories and universities from all parts of a country associated in order to develop a final report which would identify the following: to identify the future influence of robotic technology on economic, social and securing needs of the people, to show different scientific and technological challenges and to document the technological guidelines for solving that problems. 
A few markets where early commercial solutions are already occurring have been identified and on which the service robotics will have the biggest influence. Among the identified fields are: health care system, national infrastructure and resources managing, energy and environment, safety, transport and logistic, education and fun. The robotic technology has a potential to transform the future of the world and it is more likely that it will become more presented in the next few decades as a computer technology today. The main initiator, that is the challenger of a long term robotic technology future is aging of the people in the world, it presents a potential for solving a gap  of work aging force, and as an opportunity to satisfy a health needs for an old people and their help  in the world. The robotic technology is improved enough, but a great number of solutions and applications are necessary in a wide range that are pragmatic, available, but to provide a real values. 
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