


measurements made in an experiment where the tag was
moved away from the interrogator whilst the round trip phase
was recorded. The good correlation with the theoretical
straight line can be observed apart from the fixed offset due
to cable lengths in the equipment.

This phase coherence opens up a range of interesting
possible applications. Firstly, as is clear from the figure, we can
use this to determine the location of the tag. This
measurement is considerably more resilient and accurate than
those using amplitude alone. Potential applications of this
kind include preventing accidents by alerting the drivers of
large vehicles (for example on building sites) to the proximity

of personnel. This concept is illustrated in Figure 4.
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IV. THROUGH BUILDING RADAR

Those who wish to ‘see’ inside buildings using radar
usually employ a relatively high RF frequency so that the radar
aperture necessary to create the desired resolution is a
feasible size. However, other than that, there is a lot to be said
for using a much lower frequency for this purpose, in
particular the building penetration loss is likely to be much
lower and the fields are likely to be more stable, less complex
and more straightforward to resolve into potential targets.

It occurs to us that the passive tags described with their
coherence could be used to deploy a very large antenna
aperture in a feasible and flexible manner. The concept (Figure
5) is to attach a series of passive tags to the building; each is
easily carried and essentially disposable. The building is then
illuminated from a stand-off position and the signals from the
passive array of tags gathered; again from a stand-off position.

Because each element of the array (tag) has a known
phase relationship with the source signal, the phase as well as
the amplitude of the scattered rays can be determined; hence
it is possible to use the elements to create an electronic
aperture to locate and track objects in the building. An initial
study (sponsored by MOD) concluded that, while there are
many technical challenges in achieving this, there appeared to
be no insurmountable obstacles.

RF Signal Source

Figure3 Relationship between range and delay (phase) in
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Round trip phase provides
a good indication of range

Figured Safety Application of Coherence
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