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PERSONAL PROPERTY ALARM SYSTEM

The present invention relates to a personal property alarm system and more particularly, but not
exclusively, to such a system for monitoring the security of personal property using coded radio

signalling.

Over the twenty-year period from 1977 to 1997 the number of crimes recorded by the UK Home
Office increased by over 75%, with crimes against property accogming for 91% of all recorded
crimes in 1997. Personal property is therefore increasingly at risk of being stolen or interfered
with 2t any time, particularly when left upattended or out of view. Effective methods of

monitoring the security of personal property are therefore greatly in need.

An examplé of such a personal property alarm system is disclosed in GB-A-2228814 (Magrill).
The Magrill system comprises & radio transmitter unit, retained by the property owner, and 2
radio receiver unit, fixed to the property to be secured. When in use, the transmitter unit emits 2
constant signal that is received by the receiver unit. Both the transmitter and receiver units
incorporate motion detectors. This system is designed to alert the property owner, by way of a
loud andible tone emitted from the receiver wnit, if their property is moved and the signal
received by the receiver from the transmitter fails below a predefined strength or is absent. While
the strength of the signal received by the receiver remains constant no alarm sounds. If the
transmitter Gnit remains stationary for a certain period of time, the transmitted signal is curtailed
to conserve power. If the transmitter unit is subsequently moved, its motion detector re-activates
the transmitter and signal transmission is resumed. While the receiver unit remains stationary no
alarm sounds, even if the trarismitter unit moves away from the property. If the receiver unit is
subsequently moved, its motion detector re-activates the receiver and it awaits a signal from the
transmitter, 1f no signal is received or its strength diminishes, the alarm sounnds. The Magrill
system allows marmal adjustment of the motion detector sensitivity, duration and/or loudness of

the alarm and operational range.

A further example of a personal property alarm sysiem is disclosed in FR-2608868 (Estienne)..

The Estienne system comprises a transmitter unit in radio communicetion with a receiver unit.
The transmitter emits a constant series of pulses to be received by the receiver. While the
frequency of pulses remains at a predefined value, no alarm sounds. If the frequency of pulses

received by the receiver changes, the alarm is triggered. The frequency rate cxpecte.d‘ by the
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receiver, and transmitted by the transmitter, can be manually adjusted. The operational range of

the system is also adjustable.

Both the Magrill and Estienne’ systems both use a simple one-way transmitter/receiver radio
communication monitoring system. The use of such a simple system restriots its operational
flexibility and allows the security of only one item of personal property to be monitored per

transmitter unit.
It is an object of the present invention to obviate or mitigate the aforesaid disadvantages.

According to the present invention there is provided a personal property alarm system
comprising an alarm unit to be fixed to an item of property to be protected and a personal unit to
be carried by a property owner, the alarm unit and the personal unit each comprising a
transceiver to transmit and receive signals between each other, the alarm unit comprising a
motion sensor that fs activated by predetermined movement of the property; the alarm unit being
operable in an emergency mode and 2 standby mode; in the emergency mode the transceiver of
the alarm unit sends an emergency signal to the transceiver of the personal unit; in the standby
mode the transceiver of the alarm unit sends a standby signal to the transceiver of the personal
unit; the personal unit is operable in an alarm mod¢ in which an alarm is activated to alert the
property owner; wherein the alarm unit is normally operable.in said standby mode and is
switched from standby mode to the emergency mode when the motion sensor is activated; and
wherein the personal unit alarm mode is activated when its transceiver receives an emergency
signal from the alarm unit or when no standby signal has been received from the alarm unit for a
predetermined period.

The provision of an alarm unit that is able to send signals to the personal unit enables an alarm in

the personal unit (and therefore on or about the property owner) to be activated.

Preferably the persomal unit has 2 control device which is operable to send a signal, via the
transceiver, fo reset the alarm unit from emergency mode to standby mode. The use of two-way
signalling greafly increases the operational flexibility of the system and allows the property
owner to customise the system to meet his or her personal requirements. -

The control device is preferably operzble to send a signal to adjust the sensitivity of the motion

sensor. Additionally, the control device may be operable to send a signal to request that a
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standby signal is transmitted from the alarm unit. Alternatively‘or additionally, the standby
signal may be sent at pre-selected time intervals, The emetgency‘ signal is thus generated in the
event that a standby signal is demanded by the control device on the personal unit and the signal
is not sent within a predetermined time period or a standby signal is not received‘ at the pre-

selected time interval

The alarm mode preferably has two states, one for when it receives an emergency signal and one

for when it has not received a standby signal.

Preferably the personal unit has a control device which is operable to transmit an off signal to the
alarm unit instructing the alerm unit to enter a quiescent mode, wherein the alarm unit does not
send a standby signal but is switched from the quiescent mode to the emergency mode when the

motion sensor is activated.

The control device may comprise a switch, a microphone or a combination thereof to enter

operating instructions.

Preferably the alarm unit is tuned to communicate with a specific personal unit. Additionally, a

plurality of alarm units may be provided, each tuned to one personal unit,

The alarm may comprise an audible tone, a light-emitting display; a means for vibrating the
personal unit, or a combination of these features. The personal unit may comprise a received
signal strength indicator and/or a directional antenna for detecting the direction from which

signals are received from the alarm unit.

A specific embodiment of the present invention will now be described, by way of example only,

with reference to the accompanying drawings in which:

Figure 1 is a schematic representation of the personal propéﬁy alarm system of the present

invention;
Figure 2 is a block circuit diagram representing the alarm vnit of the present invention; and

Figure 3 is a block circuit diagram representing the personal unit of the present invention,
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Referring now to figure 1, the system comprises an alarm unit 1 fixed to the property 2 to be
protected and a personal unit 3 which is worn (e.g. as a watch) or carried (e.g. as a key fob) by

the property owner 4.

With reference to figure 2, the alarm unit is powered by a battery 5 and is switched on and off
via a manual switch 6. An LED indicator 7 indicates the status of the unit. The power is
supplied via a power controller 8 to 2 radio transceiver 9 and associated antenna 10, 2
microcontroller 11 and signal conditioning/discrimination cireuitry 12. A motion sensor in the
form of, for example, a piezo-accelerometer 13 is connected to the signal conditioning circuitry
12. The unit may optionally be provided with a solar powered Battery 14 (shown in dotted line).

With reference to figure 3, the personal unit is powered by a battery 15 and is operated by the
user via the manual switches 16. The LED indicators 17 indicate the status of the unit. The
power is supplied to a radio transceiver 18 and associated antenna 19, and a micro-controller 20.
The microcontroller 20 is connected to an audible alarm 21. The unit may optionally be
provided with a vibrating alerter 22, microphone 23 and/or visual displaf/ 24 (for example a

liquid crystal display).

A method of operation of the system will now be described, by way of example only, with

reference to the accompanying drawings.

When switched on for the first time the alarm wnit 1 awaits a set-up transmission from the
fransceiver 18 of a personal unit 3. The set-up transmission includes a unique security number
(hereinafter referred to as the “call sign”) identifying the personal unit 3 in question. Upon
recsipt of the call sign the alarm unit 1 stores it and transmits its own specific call sign for
storage by the personal unit 3. The alarm and personal units 1, 3 are thus tuned to communicate
with one another. The alarm unit is thus set so that it will only respond to and transmit to that
personal unit. The set-up transmission is such that it is not necessary for the user to remember the

unique security numbers of the alarm or the personal unit.

This initial two-way signal communication enables a specific link to be established between any
number of alarm and personal units. For security reasons, each call sign will comprise, for

example, a 24 bit binary siring allowing the use of over lbétmillion different numbers.
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If the alatm unit 1 has previously been tuned to recognise a call sign from a specific personal unit
3 then the alarm unit 1 will only respond to a signal from that personal unit 1. Should such a
signal be received, the alarm unit 1 transmits its own call sign to indicate to the personal unit 3

that it is ready for operation.

In operation the alarm unit 1 operates in a quiescent (off) state where it conserves power until the
switch 6 is operated by the user fo furn on the alarm unit 1. The switch 6 is, for example, a
capacitive touch switch, but other types may be used. Once the alarm unit is turned on, the LED
indicator 7 is illuminated for a predefined length of time to indicate the uni“c is ready for
operation. If no signal is received from 2 personal unit 3 within that predefined time limit, the

alarm unit 1 reverts to the quiescent (off) state to conserve power.

Once the link has been established, the nser can adjust aspects of the operation of the system e.g.
the sensitivity of the motion detector 13 or other parameters (discussed brelow)‘ The user may
perform this operation by entering instructions from the personal unit either manually using the
data input switches 16 and/or vocally via the microphone 23 (the micro-controller is loaded with
appropriate voice recognition software). The instructions are transmitted by the personal unit

transceiver 18 and when received by the alarm unit ¢

ransceiver 9, a retuw:

is transnitied by
the alarm unit fransceiver 9 back to the personal unit transceiver 18 to confirm that the

instructions have been successfully received and processed.

Following any adjustments made to the system, the alarm unit transceiver 9 then proceeds to
transmit a standby signal at regular intervals to the personal unit transceiver 18 to indicate it is
operational and the property is secure. The interval between standby signals may be set to a
predetermined period by the user via the personal unit. Receipt of a standby signal is relayed to
the user by the personal unit 3 by means of the display 24, audible alarm 21, or LED indicators
17, or any combination of these features. In the event that no signal is received in an expected
time window the personal unit alerts the user by generating an audible, visible and/or vibrating

alarm.

Transmission of the standby signals continues for a predefined length of time, after which, if no
movement is detected by the motion detector 13, the alarm unit 1 automatically tumns off and

reverts to the quiescent (off) state. Prior to turning off, the alarm unit transceiver 9 sends a
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warning signal to the personal unit transceiver 18 informing the user that the standby signals

"from the alarm unit transceiver will soon cease. If the user wishes the standby signals to

continue, instructions to that effect can be issued to the alarm unit transceiver using the data

input switches 16 or the microphone 23 on the personal unit.

In the event that movement is detected by the motion detector 13 the output signal of the detector
is compared with a predefined threshold (set by the user via, for example, the control switches 16
on the personal unit) and if it exceeds the threshold, the alarm unit transceiver 9 transmits an
alarm signal fo the personal anit transceiver 18. Upon reception of the alarm signal, the personal
unit alerts the user by generating a visual, audible or other alarm. Examples of the alarm include
generation of a suitable representation on the display 24, activation of the audible alarm 21, LED
indicators 17, vibrating alerter 22, or any combination of these features. This alarm may be the
same as or distinguishable from that generated in the event that a standby signal is not received
when expected. The predefined threshold for the motion sensor is ideally selected by the
manufacturer or user to discriminate between the movement caused by, for example, the property
falling over or being buffeted by the wind and movement that is caused by, theft or tampering

with the property.

The alarm uvnit transceiver 9 will continus to transmit the alarm signal until a Teset signal is
received from the personal unit transceiver 18 instructing it to stop or until the alarm unit power
supply falls below the level at which signal transmission is possible. The instruction to transmit
a stop signel to the alarm wnit transceiver is generated by the user using the data input switches
16 or the microphone 23 on the personal unit 3. The alarm unit then reverts to transmitting
standby signals.

The user may check the security status of the zlarm uonit at any time during operation by entering
instructions from the personal unit 3 using the data input switches 16 or the microphone 23. The
security status will then be assessed by the alarm unit and transmitted back to the personal unit
transceiver. The information is relayed to the user by means of the display 24, audible alarm 21,
LED indicators 17, vibrating alerter 22, or any combination of these features. Failure to receive
a signal back from the alarm unit transceiver following a security status check will cause the
personal unit to alert the user (by means of the display 24, audible alart 21, LED indicators 17,

vibrating alerter 22, or any combination of these features) that no such signal has been received.

JP 2004-527838 A 2004.9.9
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The personal unit may be used in combination with a plurality of alarm units in which case it is
provided with sufficient memory storage capacity so that the call sign for each of a plurality of
alarm and/or personal units can be stored in a’ discrete memory location. This would allow a

single personal unit to be used to monitor the security of a plurality of items of personal property

. andJor communicate with a plurality of other personal units, “Untuned” alanm units could be sold

and then tuned by the user, in the manner described above, to operate with histher unique
personal unit, Once tuned, it prevents an unauthorised person in possession of another personal

unit from switching on the alarm unit.

The personal unit may also be provided with sufficient memory storage capacity in the micro-
controller 20 to store a plurality of messages, each in a discrete memory location, to be
transmitted to the alarm units. The messages may be pre-set (by the manufacturer of the
personal unit) within the memory of the personal unit and/or entered by the property owner using
the data input switches 16 or the microphone 23 on the personal unit. This enables a single
personal unit to monitor the several items of property. The personal unit may also be configured
in fhe same manner to communicate with other personal units using, for example, text messages.
The personal unit data switches 16 would in such an instance be configured in the form of a

keypad of the kind that is well-knows from mobile telephone technology.

In a further embodiment it is envisaged that the personal unit may have a received radio strength
indicator (RSSI) of known configuration, thereby allowing the strength of the received signal to
be relayed to the user. If a directional antenna (for detecting the direction from which signals are
received from the alarm unit) were used in combination with an RSSI, this would allow the
system to perform location/tracking operations where each party has a personal unit and one
party is tracking or attempting to locate another. This version of the system would be particularly
advantageous for a situation where, for example, a parent and child have become separated ina
crowd. An estimate of the distance between the two parties can be derived from the strength of

the received signal indicator.

It is to be appreciated that numerous modifications to the above described design may be made
without departing from the scope of the present invention as defined in the appended claims. For
example, the manual switch on the alarm unit may be replaced with a remote control switch

operated by thevpersonal unit,
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CLAIMS

A personal property alarm system comprising an alarm unit to be fixed to an item of property
to be protected and a personal unit to be carried by a property owner, the alarm unit and the
personal unit each comprising a transceiver to transmit and receive signals between each
other, the alarm unit comprising a motion sensor that is activated by predetermined
movement of the property; the alarm unit being operable in an emergency mode and a
standby mode; in the emergency mode the transceiver of the alarm unit sends an emergency
signal to the transceiver of the personal unit; in the standby mode the transceiver of the alarm
unit sends a standby signal to the transceiver of the personal unit; the personal unit is
operable in an alarm mode in which an alarm is activated to alert the property owner;
wherein the alarm unit is normally operable in said standby mode and is switched from
standby mode to the emergency mode when the motion sensor is activated; and wherein the
personal unit alarm mode is activated when its transceiver receives an emergency signal from
the alarm unit or when no standby signal has been received from the alarm unit within a

predetermined time period.

. A personal property alarm system according to claim I, wherein the personal unit has a

control device which is operable to send a signal to reset the alamm unit from emergency

mode to standby mode.

. A personal property alarm system according to claim 1 or 2, wherein the personal unit has a

control device which is operable to send a signal to adjust the sensitivity of the motion sensor

by setting the predetermined movement required to activate the motion sensor.

. A perscnal property alarm system according to claim 1, 2 or 3, wherein the personal unit has
p P g P

a control device which is operable to send a signal to request a standby signal from the alarm

unit.

. A personal property alarm system according to any preceding claim, wherein the personal

unit alarm has two states, one for when it receives an emergency signal and one for when it

has not received a standby signal.
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6. A personal property alarm system according to any preceding claim, wherein the standby

signal is sent at predetermined time intervals.

7. A personal property alarm system according to any preceding claim, wherein the personal

unit has a control device which is operable to transmit an off signal to the alarm unit
instructing the alarm unit to enter a quiescent mode, wherein the alarm u‘.n_it does not send a
standby signal in the standby mode but is switched from the quiescent mode to the

emergency mode when the motion sensor is activated.

8. A personal property alarm system according to any one of claims 2 to 7, wherein the control

device comprises a switch, a microphone or a combination of these features to enter

operating instructions.

9. A personal property alarm system according to any preceding claim, wherein the alarm unit

is tuned to communicate with a specific personal unit.

10. A personal property alarm system according to any preceding claim, wherein a plurality of

alarm units are tuned to one personal unit.

11. A personal property alarm system according to any preceding claim, wherein the alarm

comprises an. audible tone, a light-emitting display or a means for vibrating the personal unit,

or a combination of these features.

12. A personal property alarm sysﬁm according to any preceding claim wherein the personal

unit comprises a received signal strength indicator.

13. A personal-property alarm system according to any preceding claim wherein the personal

unjt comprises a directional antenna for detecting the direction from which signals are

received from the alarm unit and/or from another personal unit,

14, A personal property alarm system according to any preceding claim, wherein the personal

unit is tuned to send and receive signals to/from another personal unit.
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15. A personal alarm system according to any preceding claim, where the alarm unit is tuned to a

plurality of personal units.

16, A personal property alarm system substantially as hereinbefore described with reference to

the accompanying figures.
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