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Present status and evolution trends of the service and humanoid robotics

Jozef VARGA, Marek NAGY
Article is devoted to the review of the recent situation in field of robotics in the era of industrial robots development to service and humanoid robots. Next provided are the differences and particularities of the service robots and industrials robots. The conclusion of the article is devoted to the newly formed category of robots, so called personal, which are becoming the “life-long” partners of a man.
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INTRODUCTION


History of robots implementation, characteristic by the permanent growth, recorded in course of the years 1992 – 1994 the drop in the industrial robots market. It was caused mainly due to the reduction in their implementation, first of all in automotive industry. The significant manufacturer of robots, in fear from the market saturation by the industrial robots, started to invest more intensively into the development of robots for the sphere  of services, service activities and variety of other spheres of non-industrial activities. Until now acquired experience confirm, that right this non-industrial zone  opens the bread area of robotics scope. This tendency has got the technical support in the unprecedented development of the control and communication technology, sensors and drives. The attention is concentrated mainly to the mobile robots with variety of manipulation and technology superstructure. They find their application equally in nuclear power stations, when attending the immobile and handicapped persons, in medicine they take role of sergeant or rehabilitation nurse, as well as in cleaning. Under operation are the prototypes of the service robots for the fuel filling into the automobiles, aeroplanes, cleaning the windows of the elevated buildings. Other repair facades or are applied in work under water and also fly to space, where they became indispensable devices in aerospace ships for variety of assembly or repairing activities and assistants for cosmonauts. 
Look at the recent state of robotics development

The period around the year 1985 is designated as the golden age of industrial robots. It was the period of the broad expansion into the automotive and electronic industry. In this time the number of installed robots gained the growth to a level of double of the previous three years. However during the period of the years 1992 to 1994 there was the stagnation and statistics recorded up to 30% drop in industrial robots manufacture in comparison the assumed prognosis. As the reason provided is the saturation in the traditional spheres of the industry. The fields of new application were dynamically expanded in the following period. The robots application is transferred from classical engineering field to non-engineering and even non-industrial fields and services. These trends ended into the development and construction of the categories and new generations of robots – Fig.1.

[image: image1.jpg]Level of autonomy

Humanoids
Service Robot, Fitness

Service Robot, Personal, Domestic
Service Robot, Edutainment

Service Robot, Professional Applications

Robot Teams

Home Assistant

Manufacturing Assistant
Industrial Robots

T
1992 1996 2000 2004 2008 2012




Fig. 1 Roadmap of service robot systems

Another fact supporting the development of new types and new applications are the results of the technological development of computers, telecommunication methods, intelligent software, sensors, drives and materials. In such a manner created were the prerequisites for the construction of the smaller, autonomous and more interesting constructions of robots. Prognosis of the robots implementation according to the individual fields is shown in Fig. 2.
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Fig. 2 Worldwide Robotics Market Growth
Service and humanoid robotics 


A new category of robots become the service robots, to which ascribed is broad perspective and significant dynamic development.  Characteristic feature of the service robots is their mobility and autonomy. Their priority functions are related to the secondary activities, i.e. such, which are not directly involved in the technology process, but conduct the “facilitating” or servicing activities. The service robots differ principally from the industrial robots not only in their construction but also in the set of their utility properties. Difference is mainly in the fact that the service robots are fully autonomous devices, which do not have their activity programmed in details in advance as industrial robots. They conducts their activity step by step and according to the situation development at their working scene and related surroundings. Information needed for such devices are obtained from various type of sensors, for example for the working area monitoring exploited are the ultrasonic sensors, laser scanners and camera systems.


Service robots differ from the industrial robots mainly in :

· construction: architecture and kit structure

· mobility: function of movements in the operating area

· control: they are navigated to achieve the goal

· collision states solution:  detection of obstacles and objects within the space, ways of getting over them

· furnishing with the sensors: build in sensor functions of vision, touch,..

· safety: in relation to the interface person/device, to own safety and to the objects existing within the zone of activity.

Conclusion

Robotics represents today one of the most dynamically developing fields. Robot represents the complex product, which includes the field of research and also applications. But robot is also the product, which appears not only as a “worker” in servicing the machine, but also as a “surgeon”, “cleaner”, “nurse”, “actor”, “football player”, “bricklayer”, “toy”, “alive animal”. Though the robots are still far from the actual reality of creatures which they replace,  the development technologies shorten this start relentlessly. 
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