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ACCESS CONTROL DEVICE

The present invention relates to an access control device. More
specifically, the invention relates to an access control device based on
Bluetooth technology.

As 1s known, the most widespread access control systems are mainly
based on RFID technologies and bar codes.

Systems that use Bluetooth are a very recent development, but they
present numerous drawbacks with regard to the problem of precisely
controlling heavy flows of persons. In fact, systems based on Bluetooth use
only the signal intensity (RSSI), which by its nature is an approximate
indicator of location.

In fact, if it 1s necessary to control large numbers of persons who come
to a barrier, perhaps arranged in parallel lines, it 1s essential that only the
person who is right in front of the checkpoint is identified, and not someone
else who is behind or beside that person, who would therefore be accidentally
identified.

Ultimately, in order to perform an access control that is genuinely
effective and meaningful, it is necessary to distinguish one person from the
next even when the persons are side by side and arranged in parallel lines.

The Bluetooth technology, from version 5.1 onward, supports the signal
direction detection feature, and therefore makes it possible to detect, with a
certain level of precision and under determined conditions, the angle of origin
of the signal emitted by a device, for example, but not limited to, a
smartphone provided with an adapted application.

The angle of arrival of the signal is normally expressed in polar
coordinates with respect to the receiving antenna of the access control device,
and 1t cannot distinguish between an arrival in front of or behind the signal
that arrives from the device held by the person.

Currently, only by intersecting the data coming from multiple antennae

in different locations (i.e. by triangulation) one can achieve a good
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approximation of the position in (X, Y) coordinates projected on an imaginary
plane at a hypothetical (i.e. not real) fixed height, or the (X, Y, Z) coordinates
of the device that emits the signal.

However, in order to achieve this result, it is necessary to use multiple
recelving antennae located apart from each other and arranged indicatively at
the same height in order to determine (X, Y), or multiple receiving antennae
arranged at different heights so as to determine the complete group of three
coordinates (X, Y, Z), with considerable costs for infrastructure, supports,
wiring and installation, in addition to problems of possible malfunctions since
the number of antennae has to be multiplied.

Determination of the coordinates is one way of determining the position
of the user with respect to a control barrier, such as for example a turnstile, a
bar or a flap.

The aim of the present invention is to provide an access control device
that enables the use of Bluetooth technology, thus making it possible to
discriminate between one person and another with precision so as to
effectively determine access control.

Within this aim, an object of the present invention is to provide an
access control device that makes it possible to accurately determine the angle
of arrival of the signal emitted by a device held by the person for whom to
control access.

Another object of the present invention is to provide an access control
device in which the discrimination of the signal originating from a mobile
Bluetooth device i1s performed using the least possible number of receiving
antennae.

Another object of the present invention is to provide an access control
device that 1s highly reliable, easily and practically implemented and of low
cost.

This aim and these and other objects which will become better apparent

hereinafter are achieved by an access control device, comprising a barrier,
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characterized in that it comprises a single receiver which 1s adapted to detect
the angle of arrival of a Bluetooth signal emitted by a mobile Bluetooth
device carried by a person who has to pass through the barrier, said single
receiver being arranged downstream of said barrier.

Further characteristics and advantages of the invention will become
better apparent from the description of a preferred, but not limiting,
embodiment of the device according to the invention, illustrated by way of
non-limiting example in the accompanying drawings, in which the single
figure i1s a schematic a perspective view of the access control device
according to the present invention.

With reference to the figure, the access control device according to the
invention, generally designated by the reference numeral 1, comprises a
barrier 2, such as for example a turnstile, and a receiver 3 which is arranged
immediately after the barrier 2, 1.e. downstream of the barrier, and is capable
of detecting the angle of arrival of a signal emitted by a mobile Bluetooth
device which must be located, so as to enable the control of access to the
barrier 2 by the person who holds such mobile device.

Conveniently, the receiver 3 comprises an antenna capable of detecting
the angle of arrival of the signal, which 1s substantially directed upward,
substantially in the direction of the person for whom to control access.

The positioning of the receiver 3 (antenna) makes it possible to reliably
determine the position of the person, without resorting to triangulation of the
signal using supplementary antennae.

The position after the barrier 2 in fact makes it possible to ensure that
there are no impediments to the propagation of the signal caused by the
presence of other persons in the queue. The antenna 3 is in fact exposed only
to the person who is passing through the barrier 2, who normally holds the
mobile device either in a pocket or in the hand.

The position after the barrier (downstream of the barrier) further

ensures that the signal is not tangential to the body of the person, causing
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further problems of absorption and disturbance in the propagation of the
signal in a straight line, which needs to pass through a significant portion of
body.

The position in a lower region, after the barrier, under a movable part 4
of the barrier ensures that, with its determination of the angle of arrival of the
signal, it can be determined substantially uniquely that the mobile device 1s in
the lane being monitored and that it is being held by the person closest to the
barrier 2.

In fact, determining the angle of arrival does not mean determining the
distance of a person from a certain point, but rather means determining the
angle of the straight line that runs from the receiving antenna 3 to the portable
terminal that the person carries with him or her.

The position of the receiving antenna 3 in a lower region, below the
movable part 4 of the barrier, makes it possible to obtain the desirable effect
that the straight line that runs from the portable terminal to the receiving
antenna 3 always falls in the lane where the terminal is present.

The only ambiguity relating to being in the correct lane can arise if the
coordinate on the Z axis shifts to heights that are not physically compatible
with the dimensions of persons who have to pass through the barrier, and this
makes it possible to have the desired accuracy.

Being in the correct lane 1s determined by the presence of the signal
within a boundary area expressed in polar coordinates.

Therefore the positioning of the receiving antenna 3 after the barrier 2,
in a position directed upward, i.e. toward the person who is passing through
the barrier, makes it possible to effectively and precisely discriminate the
person who is effectively right in front of the barrier, without running the risk
of detecting the signal from other persons beside him or her.

In practice it has been found that the device according to the invention
fully achieves the set aim and objects, in that it makes it possible to

accurately determine the angle of arrival of a Bluetooth signal emitted by a
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mobile Bluetooth device, carried by a person who is about to pass through a
barrier and whose transit needs to be authorized by an access control.

The device, thus conceived, is susceptible of numerous modifications
and variations, all of which are within the scope of the appended claims.

Moreover, all the details may be substituted by other, technically
equivalent elements.

In practice, the materials used, as well as the contingent shapes and
dimensions, may be any according to the requirements and to the state of the
art.

The disclosures in Italian Patent Application No. 102019000006024
from which this application claims priority are incorporated herein by
reference.

Where the technical features mentioned in any claim are followed by
reference numerals and/or signs, those reference numerals and/or signs have
been included for the sole purpose of increasing the intelligibility of the
claims and accordingly, such reference numerals and/or signs do not have any
limiting effect on the interpretation of each element identified by way of

example by such reference numerals and/or signs.



10

15

20

WO 2020/212884 PCT/1IB2020/053581

CLAIMS

1. An access control device (1), comprising a barrier (2), characterized
in that it comprises a single receiver (3) which is adapted to detect the angle
of arrival of a Bluetooth signal emitted by a mobile Bluetooth device carried
by a person who has to pass through the barrier, said single receiver being
arranged downstream of said barrier.

2. The device according to claim 1, characterized in that said single
receiver (3) is arranged in a lower position with respect to a movable part (4)
of said barrier (2).

3. The device according to claim 1, characterized in that said single
receiver (3) is oriented upward, in the direction of the person who is in front
of the barrier (2) that he or she has to pass through.

4. The device according to one or more of the preceding claims,
characterized in that said receiver (3) is arranged downstream of the barrier
(2), in a lower region, so that the straight line that runs from the portable
terminal that the person carries with him or her to the receiver (3) always falls
in the lane where the person who has to pass through the barrier is present.

5. The device according to one or more of the preceding claims,
characterized in that said single receiver (3) is an antenna.

6. The device according to one or more of the preceding claims,
characterized in that the presence of the person in a lane is determined by the

presence of the signal within a boundary area expressed in polar coordinates.
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