

















We performed measurements for all tags traversing our portal
at different heights at all six lanes. A typical measured tag
phase when the tag traverses through our portal is shown in
Fig. 16 for the case when the tag is at z=0.93 m above the
ground, it travels on lane 3 (y=-0.1 m) and the signal is
received on one of the lower reader antennas (y=-1.45 m) at
902 MHz. For some tag positions (when tag enters/leaves
portal), the tag was not powered up, and hence the phase value
was not available as can be seen from Fig. 17.
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Fig. 16. Measured phase of the tag traversing through the portal.
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Fig. 17. Radial speed of the tag traversing the portal: calculated from
data with TD-PDOA and the actual (zero speed means tag is not read).

An application of TD-PDOA technique to the measured
phase data is shown in Fig. 17 and allows one to calculate the
radial speed projection of the tag. As one can see, the
ingress/egress direction of the tag movement (radial speed
positive or negative) and the point when the tag crosses the
center (radial speed is zero) can easily be identified.

The FD-PDOA experimental results with the portal were
similar to the results presented in Fig. 11 for the modeling and
simulation example: the multipath had very strong effect on
ranging with FD-PDOA. As for SD-PDOA, our experimental
data was not well suited to apply this technique because the
four-antenna reader was monostatic and the pairs of antennas
mounted on each side of standard portal were arranged
vertically instead of horizontally.

We have also performed a series of experiments in anechoic
chamber where we observed that both FD-PDOA and SD-
PDOA can work really well for UHF RFID in the absence of
reflections. Similar results have been noticed by other
researchers (see e.g. [36]).
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In this paper, we gave an overview of phase based
spatial identification of modulated backscatter tags. We
described three main approaches (TD-PDOA, FD-PDOA, and
SD-PDOA), presented a modeling and simulation example and
analyzed experimental data collected in real multipath RFID
scenario: a warchouse portal. We also described the
deterministic multipath channel model for UHF RFID systems
which was used in our simulations.

CONCLUSIONS

It was observed both in simulations and in experiments that
TD-PDOA technique was fairly robust to multipath. The
ingress/egress direction of the tag movement (radial speed
positive or negative) and the point when the tag crosses the
center (radial speed is zero) could easily be identified.

The real challenge is to make both FD-PDOA and SD-
PDOA techniques work reliably in an arbitrary environment,
where location of short range multipath sources is unknown.
The fact that the available bandwidth is small (<30 MHz in
UHF ISM band) makes this problem especially difficult. This
is a subject of current and future research.
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