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Abstract-Many efforts where made in the last years In order to develop new techniques for mobile objects
identification, location and tracking. Radio Frequency Identification (RFID) systems are a possible solution to this
problem. There are many different practical implementations of such systems, based on the use of radio waves from
low frequencies to high frequencies. In this paper we present a short review of existing RFID systems, and an in depth
analysis of one commercial system, the RFID RADAR. The results are from experiments performed in real life conditions.
Also, this paper offers important EMC information regarding the use of high frequency RFID system.
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1. Infroduction

Many efforts were made in the last years in order to develop new technigues for mobile objects
identification, location and fracking. Radio Frequency Identification (RFID) systems are a
possible solution to this problem. There are many different practical implementations of such
systems, based on the use of radio waves from low frequencies fo high frequencies. In this
chapter we present a short review of existing RFID systems and an in depth analysis of one
commercial development system. We also present a speed measurement application using the
same RFID system. The last section of this chapter offers Important electromagnetic
compatibility (EMC) information regarding the use of high frequency RFID systems. All

results are from experiments performed in real life conditions. EMC and speed measurements
were performed in a 3 m semi-anechoic chamber using state-of-the-art equipments.

Paper 1 Conclusion

RFID location systems for indoor and outdoor positioning are a promise for the future, even
the performances of these systems are affected by many factors. We idenfified here that for a
system working In the RF band near 900 MHz, the objects interposed between the antenna
system and the tags to be located may have a great influence in terms of accuracy of the
measurement results,

In closed areas multiple reflection paths may disturb the measurement systems, a percent of
only 40 to 60 of total measurements are enough accurate to locate an object. In such
conditions, there are small chances for this kind of systems fo be used for high precision
indoor applications requiring more than several tens of centimetres accuracy. The results
obtained from the measurements we made in open area test sites are more promising, more
than 93 percent of total result were not affected by notable errors.

For speed measurement of mobile objects by using RFID systems, we may conclude there
are many aspects to solve before such systems may be used in commercial applications.
Despite the precision for both passive and active transponders positioning is in the range of
10-30 centimetres for methods based on the time of arrival and angle of arrival, the
performances obtained for speed measurements are not good enough when a large number
of mobile objects are simultaneously in range. For a single fransponder or a reduced number
of tfransponders and small speeds, bellow 40 km/h, the speed measurement errors were
below 30 %. For better speed measurement results we must combine the use of a RFID
system for reading iDs and transponder internal memory contents with a classical radar
system and process the results in a software interface.

Regarding the EMC aspects of this RFID location system, we may say, based on
rmeasurements presented here, that the electric field are high enough not to use this system
indoors at distances less than 5 meters, if humans are present on a regular basis in that area.
For applications in open areas, like access control for auto vehicles and many similar others,
this kind of systemns are very good.

Paper 2 Conclusion

RFID location systerns for indoor and outdoor positioning are a promise for the future (16, 17, 18, 19 and 20). The
performances of these systems are affected by many factors. We identified here that for a system working in the band
near 900 MHz, the objects Interposed between the antenna system and the tags to be located may have a great
influence in ferms of accuracy of the measurement.

In closed areas mulfiple reflection paths may disturb the measurement systems, a percent of only 40 to 60 of total
measurements are enough accurate to locate an objects. In such conditions, there are small chances for this kind of
systems to be used for high precision applications.

The results obtained in open area test sites are more promising, more than 93 percent of total result where not
affected by blig errors. Regarding the EMC aspects of this RFID location system, we may say, based on measurements
presented here, that the electric field are high encugh not to use this system indoors at distances less than 5 meters, if
humans are present on a regular basis in that area. For applications in open areas, like access control for auto vehicles
and many similar others, this kind of systems are very good. 100%



