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Abstract

This article introduces RFID technology which will play an important role in common life in feature. The contribution explains a base of its function and informs about applications possibilities in production and logistic processes. It pays attention first of all to its addition in the formation of integrated logistics.
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1   Introduction
RFID (radio frequency identification) implementation is one of ways of material flow optimization within the supply chain. Although the American Mario Cardullo obtained patent on this technology back in 1973 their real utilization is possible as late as present. Production costs of RFID chips are reduced by the technical advance of late years. Internet allows simple information sharing in real time and worldwide basis. Additionally mobile technology expands massively and this makes possible data scanning in every locality and provides wireless data transfer into business information systems. 
2   Essence of RFID technology
RFID is a contactless automatic identification system which servient to data transfer and data saving by means of electromagnetic waves. So-called RFID tag is a chip (information carrier) with an antenna which is working on some frequency. Bigger chip’s operating frequency means a bigger achievable reading distance. In order to read some information from the chip we need so-called RFID reader. This device beams a radio frequency signal with certain wave length. If so-called passive tag is within the grasp of signal, it is charged and information from chip is sent backward to the reader in the form of the radio frequency signal. Passive tags are characterized by low price and action radius up to 5 meters. So-called active tags are intended for a bigger distance between reader and information carrier. These tags need own energy source (a lithium battery with 8-15 years lifetime). Thank this battery, active tags beam their data independently. Their action radius is up to 100 meters but they require relatively significant expenses and are used in limited temperature range because of battery lifetime. [1], [4]
2. 1   Utilization areas of RFID technology
RFID systems are applicable in different areas of human society (Fig. 1). Within the frame of industrial production it is possible to identify position and functionality of every single component through RFID tags. Every chip includes an unique EPC (Electronic Product Code). This code insures that single components are immutable. The non-interchangeability of components eventually results in higher product quality. 
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Fig. 1 Utilization areas of RFID [own]

Another application area for RFID technology is the packaging industry. RFID tags, which are installed on the packaging containers, optimize the movement monitoring of covers. They carry the information about the history of the cover, the production number, the quality control record, weight, the number of pieces, the supplier number and information about the assembly place. [3]
Within the international transport of products delivery often arrives to destination place in the incomplete state. We can solve this problem using RFID technology. All covers should be labelled by RFID tags and interconnected together. When someone opens or takes one pocket away, radio net reacts in bulk. An additional node on the pallet gives an acoustic alert and sends an alarm report over existing communication nets at the same time. [5]
RFID technology can play an important role in international food transport too. Siemens IT Solutions and Services successfully presented an interconnection between RFID a satellite technology. RFID systems have only limited range without satellite technology and it is not possible to monitor the goods all over the world. This company is a supplier of active RFID tags equipped by two sensors. After placement of tag on the air-conditioned container first sensor monitors whether the container is not open and second sensor monitors the stability of container’s temperature. If the sensor registered a problem, warning signal sounds in the control centre. Information about the violation of goods is sending to customer’s mobile phone. [6]
RFID technology increases the safety of manipulation with dangerous materials and decreases the costs connected with their manipulation. It provides real-time information to all interested persons according to the material motion and the surrounding environment changes. Responsible personnel can promptly react on the potential threat of personnel or environment elicited with a dangerous chemical release. [2]
In term of successfulness of RFID applications it is important the right reader’s location. Their installation on the lift trucks is very effective. Driver is able simply to identify single pallets without useless manipulation with pallet. Thanks to it, we can achieve time savings and accuracy increase of reception and expedition processes. We obtain information needed for the productivity evaluation of car exploitation and for the remuneration of drivers. 
2. 2   Advantages and disadvantages of RFID technology
Because a lot of Slovak companies use EAN code for the identification of material items, it is apposite to compare both technologies and to define the general contributions of RFID systems. 
General differences result from their physical principle. RFID tags utilize radio waves and EAN code utilizes the light beam for communication. Thanks to this difference, the main advantage of RFID technology is that direct tag visibility is not necessary. The tag is readable through the barriers and on relatively long distance. This attribute is of advantage, for example, to the cold storage industry. It eliminates the problem of water condensation. This problem is typical for the pallets wrapped in foil. Labels with EAN code located under the foil are readable only with difficulties. [1], [2]
Next advantage consists in anti-collision function of the tag. This function obstructs mutual radio wave interference in order to ensure reading several tags at the same time (until 1000 units together in 4 meters radius). The handling units can move at 8 meters per second. Thanks to it, we are able to achieve time savings in material flow management within the supply chain. [1], [3]
Thanks to high environment resistance and long lifetime, RFID technology is characterized by low error rate. The tags have excellent temperature resistance at interval from – 35 oC to + 200 oC. They can be situated inside the pallet, so they are better protected as EAN codes pasted directly on the pallet surface. [1], [2]
RFID tags use the chip as the information carrier. Its memory is up to 2 Mb. It is enough space for writing all necessary information. The chip is rewritable, so it serves for repeated use. It contains the safety functions and support for data cryptography too. [4]
RFID technology has of course some disadvantages. It is connected with essentially higher costs. When a bulk discount is available, the real price of complete RFID tag oscillates around 1 € a piece. The price declines more markedly only within the frame of giant orders. More resistant versions are even much more expensive. 
The reading distance and the associated reading are affected by many factors of the surrounding environment. The main problem is that the metals used, first of all, in industrial companies deflect radio waves. Guidebooks information describing the performance of tags is different as the real performance. [4] 
2. 3   Future of RFID technology
On 12 May 2009, the European Commission published its Recommendation on the implementation of privacy and data protection principles in applications supported by RFID. It is an important step to achieve global standardization of this technology. The companies using RFID technology will be obliged to deactivate the tags by product sale in order to protect customer privacy. Customers will have the possibility to buy goods with the active chip too so that they obtain information about goods origin. The active chips allow faster identification within a possible complaint procedure and provide more effective goods movement monitoring all over the world. [7]
Every EU member state should cancel the postal monopoly by the year end 2012. Thanks to it, the number of postal operators will increase and postal logistics will be more complicated. For this reason, the risk of shipment loss will increase. The electronic shipments labelling can be advantageous in this case. Approximately fifty countries presently use RFID technology in their postal services. In these it achieved its aim and contributed for the quality of services and for loss elimination. For successful expansion to the next countries it is necessary to create the united European or at the most the world standard. [8]
It is assumed that RFID technology will not be able to completely substitute common EAN codes up to 10 years. Successful business systems will concentrate on the mutual integration of technologies (EAN codes, RFID, wireless networks, mobile data handling) and on efficient utilization of their advantages. 
3   Conclusion

The main advantage of RFID is its ability to automatically monitor the movement of object in real time and without manual work. The transformation of this ability to a competitive advantage lies in effective use of obtained information. Thanks to it, we are able to compress the continuous production time, to minimize the downtime, to accelerate inventory turnover and inventory control, to reduce material and personal costs etc. If a problem with the production or supply quality occurs, it is possible to immediately detect the originator. Because of the increased transparency of material flow and inventory, we achieve costs reduction within the supply chain. Thanks to higher supply readiness, we reach higher takings. All mentioned contributions are finally reflected in higher customer satisfaction whereby will be adjusted the main aim of integrated logistics.
This contribution is a part of institutional project “The contribution for the process reengineering optimization of integrated supply chain in industrial company as the implement for assurance of its sustainable development in market conditions”.
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