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(54) MONITORING SYSTEM AND METHOD

(67)  The present invention provides a monitoring
system (1, 100, 200) for monitoring a first person’s posi-
tion. The monitoring system (1, 100, 200) comprises a
first position sensor (6, 105, 203) configured to monitor
the first person’s position and provide a respective first
position signal (7, 204). Further, the monitoring system
(1, 100, 200) comprises a position monitor (8, 205) con-
figured to monitor based on the first position signal (7,
204) if the first person (2, 101, 201) enters a spatially
defined warning zone (4, 103) or a spatially defined ex-
clusion zone (5, 104), which is a sub-zone of the warning
zone (4, 103). The position monitor (8, 205) is configured

to provide a warning signal (9, 206) if the first person (2,
101, 201) enters the warning zone (4, 103) and provide
a disobey signal (10, 207) if the first person (2, 101, 201)
enters the exclusion zone (5, 104). Finally, the monitoring
system (1, 100, 200) comprises a modification unit (12),
which is configured to spatially modify the warning zone
(4, 103) and/or the exclusion zone (5, 104) based on the
distance (13) of at least one mobile support unit (11, 112,
113, 210, 211) from the warning zone (4, 103) and/or the
exclusion zone (5, 104). The present invention further
provides a corresponding method.
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Description
TECHNICAL FIELD
[0001] Theinventionrelatesto a monitoring system for monitoring afirst person’s position and a corresponding method.
BACKGROUND

[0002] Although applicable to any system that needs to track a person’s position the present invention will mainly be
described in conjunction with so called ankle monitors, also known as tether or ankle bracelet. Such ankle monitors are
homing devices, which can e.g. be used to monitor a position of a person, when the ankle monitor is worn by the person,
e.g. on the ankle.

[0003] Ankle monitors usually comprise a position sensor, like e.g. a GPS-sensor, to determine the person’s position.
As such, ankle monitors can be used at least in two configurations. In a first configuration, a zone is defined, which the
person may not leave. As soon as the person leaves the defined zone an alarm is sent e.g. to the next police patrol.
[0004] In a second configuration, the ankle monitor can be used to monitor that the person does not enter a predefined
spatial zone. This configuration can e.g. be used to protect stalker victims from the stalker, e.g. after a court has issued
a restraining order or protective order.

[0005] In order to use an ankle monitor in the second configuration the areas have to be defined which the monitored
person may and must not enter.

[0006] Document US 8,493,219 B2 discloses a method for initially defining such areas by monitoring the person’s
movement paths during a learning period and then set the respective areas based on the monitored paths. However,
this scheme provides little flexibility.

[0007] Accordingly, there is a need for an improved position monitoring for offenders.

SUMMARY

[0008] The presentinvention provides a monitoring system with the features of claim 1 and a monitoring method with
the features of claim 7.

[0009] The monitoring system for monitoring a first person’s position comprises a first position sensor configured to
monitor the first person’s position and provide a respective first position signal. The monitoring system further comprises
a position monitor configured to monitor based on the first position signal if the first person enters a spatially defined
warning zone or a spatially defined exclusion zone, which is a sub-zone of the warning zone. The position monitor is
configured to provide a warning signal if the first person enters the warning zone and provide a disobey signal if the first
person enters the exclusion zone. Finally, the monitoring system further comprises a modification unit, which is configured
to spatially modify the warning zone and/or the exclusion zone based on the distance of at least one mobile support
unit, like e.g. a police officer, a police patrol, other security personnel, or e.g. an ambulance, from the warning zone
and/or the exclusion zone.

[0010] The monitoring method for monitoring afirst person’s position comprises the steps of monitoring the first person’s
position and provide a respective first position signal, and monitoring based on the first position signal if the first person
enters a spatially defined warning zone or a spatially defined exclusion zone, which is a sub-zone of the warning zone.
The method further comprises providing a warning signal if the first person enters the warning zone and provide a disobey
signal if the first person enters the exclusion zone, and spatially modifying the warning zone and/or the exclusion zone
based on the distance of at least one mobile support unit from the warning zone and/or the exclusion zone.

[0011] The monitoring system can be used e.g. to monitor a person that for certain reasons may not enter a specific
area or zone. Such a person can e.g. be an offender who may not approach his former victim up to more than a certain
distance. It is understood that the term zone refers to a geographic or spatial area or zone. Such zones can be defined
e.g. in a component of the monitoring system, e.g. the position monitor. For example, geographic coordinates can be
stored in the position monitor, which define the zones. A further possibility is to store a center of a zone as a geographic
coordinate and a corresponding radius.

[0012] The first position sensor and/or the position monitor can e.g. be provided in an ankle monitor, tether or ankle
bracelet. It is also possible to integrate the modification unit in the ankle monitor, tether or ankle bracelet. Alternatively,
some or all of these components can also be implemented in other devices, like e.g. a mobile phone or another unit,
which can be carried by the first person or fixed to the first person’s body. Alternatively only the first position sensor can
be provided in the ankle monitor and the position monitor and the modification unit can e.g. be provided in a server or
a control room.

[0013] A violation of the exclusion zone by the first person is signaled by the position monitor via the disobey signal.
The disobey signal, when received e.g. by security personnel, requires immediate action e.g. by the police, because the
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disobey signal indicates that the first person violated the imposed stipulations.

[0014] Itis beneficial to provide the first person and eventually security units, like e.g. police officers, ambulances or
the like, or a person or object, which is protected by the exclusion zone, with a warning prior to the disobey signal.
Therefore, the present invention provides another zone, the so-called warning zone. The warning zone will usually be
spatially larger than the exclusion zone and comprise the exclusion zone, i.e. the exclusion zone is a subset of the
warning zone. If the first person enters the warning zone, the position monitor generates the warning signal. The warning
signal indicates to the first person that he/she is progressing towards the exclusion zone. The warning signal can e.g.
be provided to the mobile support units as well as the first person and gives the first person the chance to turn away
from the exclusion zone.

[0015] The presentinvention uses the finding that it is difficult to define fixed areas or zones as the warning zone and
the exclusion zone, which may excessively limit the first person’s freedom of movement, especially e.g. in small cities
or villages. On the other hand, defining a very small warning zone and a very small exclusion zone may put the person
or object to be protected in risk.

[0016] The present invention therefore provides adaptive zones, i.e. the size of the warning zone and the exclusion
zone are adaptively varied according to a position of a mobile support unit to the warning zone and/or the exclusion
zone, i.e. the person or object to be protected.

[0017] Itis understood, that at least some of the components of the monitoring system can be provided in a computer
or processor, e.g. as functions or computer programs.

[0018] Further, any type of position sensor, e.g. a GPS sensor, can determine the position of the first person and the
mobile support units. In addition, position sensors can be used, which are already present in the mobile support units.
For example, police cars, ambulances and single police officers may already carry GPS sensors and their positions may
therefore be known.

[0019] The size of the warning zone and the exclusion zone may therefore vary such that the mobile support unit will
reach the exclusion zone in time before the first person can deal any damage. The present invention therefore allows
providing the first person with the maximum freedom, while increasing the safety of the protectee.

[0020] Further embodiments of the present invention are subject of the further subclaims and of the following descrip-
tion, referring to the drawings.

[0021] In one embodiment, the modification unit can be configured to spatially increase the warning zone and/or the
exclusion zone if the mobile support units are located at a distance from the exclusion zone, which is higher than a
predetermined threshold value. The predetermined threshold value can e.g. define a distance, where it is safe to suppose
that the support unit will reach the exclusion zone in time to apprehend the first person for violating the exclusion zone,
before the first person reaches the center of the exclusion zone, i.e. the person or object to be protected. The amount
of increase of the sizes of the warning zone and/or the exclusion zone can be linearly related to the distance of the
support unit. If e.g. the predetermined threshold value is 1 km and the mobile support unitis 2km away from the exclusion
zone, the size of the warning zone can e.g. be calculated as 2km/1km * (minimum size). An analogous scheme can be
applied for the exclusion zone. Further, maximum sizes can be provided for the warning zone and/or the exclusion zone.
As an alternative a table may be provided, which provides specific sizes of the warning zone and/or the exclusion zone
for specific distances of the mobile support units.

[0022] In one embodiment, the modification unit can be configured to retrieve traffic information and calculate a travel
time for the mobile support units to the exclusion zone. Further, the modification unit can be configured to modify the
size of the warning zone and/or the exclusion zone based on the calculated travel time. In one example, a mean speed
of movement can be assumed for the first person. The sizes of the warning zone and/or the exclusion zone can be
adapted such that the mobile support units will reach the exclusion zone or it's center in the travel time and at the same
time as the first person if he/she approaches the exclusion zone. If for example the modification unit calculates that a
police patrol is 5 minutes away from the center of the exclusion zone. The speed of movement of the first person may
be assumed to be 5km/h (1,39m/s). The first person will therefore cover a distance of about 1,39m/s*300s=417m in five
minutes. This means that the radius of the warning zone may be set to about 417m. Further, in general an additional
security margin of e.g. +5% - +10%, may be added to the determined size. In this case, the mobile support unit must
move towards the center of the exclusion zone as soon as the warning signal is provided. As an alternative, the radius
of the exclusion zone can be set to the calculated value and the size of the warning zone may be the size of the exclusion
zone multiplied by a given fixed or variable factor. The factor may e.g. increase with increasing size of the exclusion
zone. This will always provide the mobile support unit with enough time to arrive at the center of the exclusion zone
before the first person. The necessary traffic information can e.g. be retrieved from publically available data sources via
the internet. For example, certain navigation system publishers also provide real time traffic information via their services,
which can be retrieved via public APIs, such as via a google maps API. Such information can also be retrieved from
official databases, as e.g. police operated databases or databases of traffic institutes. Calculating the travel time can e.
g. simply comprise a route calculation, online or offline.

[0023] In one embodiment, the first position sensor can be configured to determine the direction of movement and
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speed of movement of the first person. Further, the modification unit can be configured to calculate the time of travel of
the first person to the center of the exclusion zone based on the determined direction of movement and speed of
movement. Finally, the modification unit can be configured to adapt the size of the warning zone and/or exclusion zone
based on the travel time of the mobile support units to the exclusion zone and the time of travel of the first person to the
center of the exclusion zone. The size of the exclusion zone can e.g. be set such that a mobile support unit will reach
the center of the exclusion zone before the first person, if the mobile support unit initiates movement as soon as the
disobey signal is received. If for example a police patrol is 5 minutes away from the center of the exclusion zone, the
size of the exclusion zone will be set such that the first person will need 5 minutes to arrive at the center of the exclusion
zone with the determined speed.

[0024] In one embodiment, the monitoring system can comprise a second position sensor configured to monitor the
position of a protectee, e.g. a person or an object, wherein the modification unit is configured to set the center of the
exclusion zone to the position of the protectee. Monitoring the position of a protectee allows automatically following the
protectee with the warning zone and the exclusion zone. This provides full freedom of movement to the protectee and
at the same time maximum security.

[0025] In one embodiment, the first position sensor and/or the second position sensor can comprise wireless position
sensors, as e.g. GPS sensors, Cell Phone based position sensors, Bluetooth based position sensor, like iBeacons.
Further, the first position sensor and/or the second position sensor can each comprise a communication interface, e.g.
a GSM interface, UMTS interface, LTE interface, WIFI interface or the like, and can be configured provide the position
information to a data server. The data server may e.g. be accessible via the internet and may comprise the modification
unit. This allows centrally fusing the data of the position sensors as well as the position information of the support units
and centrally performing all necessary calculations. The data server may e.g. be a police operated server, which may
also be coupled with a police control room. In another embodiment, the position sensors may use e.g. a smartphone as
data gateway. The position sensors can e.g. be coupled to the smartphone via Bluetooth and use a so-called tethering
function of the smartphone.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] For a more complete understanding of the present invention and advantages thereof, reference is now made
to the following description taken in conjunction with the accompanying drawings. The invention is explained in more
detail below using exemplary embodiments, which are specified in the schematic figures of the drawings, in which:

Fig. 1  shows a block diagram of an embodiment of a monitoring system according to the present patent application;

Fig. 2  shows a block diagram of another embodiment of a monitoring system according to the present patent appli-
cation;

Fig. 3  shows a block diagram of another embodiment of a monitoring system according to the present patent appli-
cation; and

Fig. 4 shows a flow diagram of an embodiment of a method according to the present patent application.
[0027] In the figures like reference signs denote like elements unless stated otherwise.
DETAILED DESCRIPTION OF THE DRAWINGS

[0028] Fig. 1 shows a schematic block diagram of the monitoring system 1. The monitoring system 1 monitors a first
person 2 in order to protect a protectee 3. The first person 1 might e.g. be an offender under a restraining order or
protective order, while the protectee 3 might be his former victim.

[0029] An exclusion zone 5 defines a circle-shaped area, which the first person 2 may not enter. Further, warning
zone 4 defines a circle-shaped area, which includes the exclusion zone 5. In Fig. 1 the exclusion zone 5 and the warning
zone 4 have the same center point and the radius of the warning zone 4 is larger than the radius of the exclusion zone 5.
[0030] The warning zone 4 serves to generate an advance warning, if the first person 2 advances the protectee 3. On
the one hand, this serves to give the first person 2 the chance to turn away from the protectee 3, e.g. if the first person
2 advanced the protectee 3 accidentally. On the other hand, such an advance warning can also alert the protectee 3
and any mobile support units 11, like e.g. police officers.

[0031] A first position sensor 6 monitors the position of the first person 2. The first position sensor 6 is a GPS-based
position sensor 6. The first position sensor 6 may also use other information to identify the current position of the first
person 2. The first position sensor 6 may e.g. also use cell phone signals, iBeacons or the like.
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[0032] The first position sensor 6 then wirelessly transmits the position of the first person 2 in a first position signal 7
to the position monitor 8. The position monitor 8 may e.g. be located in a police control room and comprise detailed
information about the warning zone 4 and the exclusion zone 5. In Fig. 1 the protectee 3 doesn’t have a position monitor
and the warning zone 4 and the exclusion zone 5 may e.g. be located at a fixed position, like e.g. the protectee’s house
or the protectee 3 may be an immobile object. As a matter of course, the protectee 3 may also ware a position sensor
(see Figs. 2 and 3). In such a case the position monitor 8 will move the warning zone 4 and the exclusion zone 5 with
the protectee 3 such that the protectee 3 is the center point of the warning zone 4 and the exclusion zone 5.

[0033] The position monitor 8 will not only keep track of the warning zone 4 and the exclusion zone 5. In Addition, the
position monitor 8 will also monitor if the first person 2 enters the warning zone 4 or the exclusion zone 5. If the position
monitor 8 detects that the first person 2 enters the warning zone 4, the position monitor 8 generates a warning signal 9,
which it transmits to mobile support units 11, like police officers or ambulances, near the protectee 3. Even if it is not
displayed in Fig. 1 the position monitor 8 can provide the warning signal 9 to the first person 2, e.g. wirelessly via a cell
phone network or the like. This will allow the first person 2 to turn around and leave the warning zone 4. In addition, the
position monitor 8 can also provide the warning signal 9 to the protectee. If the first person 2 will not turn around and
enter the exclusion zone 5, the position monitor 8 will issue the disobey command 10, which signals the violation of the
exclusion zone 5, to the mobile support units 11. As with the warning signal 9 the disobey signal 10 can also be provided
to the first person 2 and/or the protectee 3.

[0034] The position monitor 8 not only monitors the position of the second person 2 and the protectee 3. In addition
the position monitor 8 also retrieves information about the positions of the mobile support units 11 (although only one
is shown, more are hinted at by three dots) and calculates the distance 13 of the mobile support units 11 to the protectee
3. This information can either be directly provided by dedicated position sensors on the mobile support units 11, e.g. via
a cell phone network, or via a central database, like e.g. a police server.

[0035] If the first person 2 should actually try to reach the protectee 3, it is crucial to provide the mobile support units
11 with enough time to reach the protectee 3 before the first person 2 does. Therefore, the position monitor 8 can provide
the information about the distance 13 to the modification unit 12. The modification unit 12 will use this information to
adapt the sizes of the warning zone 4 and the exclusion zone 5, the modifications 14 indicated in Fig. 1 by dashed lines.
Adapting the size of the warning zone 4 and/or the exclusion zone 5 refers e.g. to adapting respective geographic
coordinates or a center point coordinate and a radius in a memory of the position monitor 8. Any other form of storing
and managing the warning zone 4 and/or the exclusion zone 5 can be used.

[0036] In one embodiment, the modification unit 12 comprises minimum sizes for the warning zone 4 and the exclusion
zone 5. The modification unit 12 will not modify the warning zone 4 and the exclusion zone 5 to be smaller than these
minimum sizes in any case. However, if the distance 13 is larger than a predefined threshold value, the modification unit
12 will increase the size, e.g. the radius of the warning zone 4 and the exclusion zone 5. The increase factor can e.g.
be linearly calculated based on the distance 13 and the threshold value. The threshold value can e.g. be 1 km. The
increase factor can e.g. be the distance 13 divided by the threshold value. If for example the mobile support unit 11 were
3km away from the protectee 3, the increase factor would be 3. In this case, the modification unit 12 would modify the
warning zone 4 and the exclusion zone 5 to be three times the minimum size. Another possible formula would be e.g.
(increase factor) = (distance 13)/(threshold) * factor, wherein the factor can e.g. be any value between 0,01 and 10. A
maximum limit can also be defined for the sizes of the warning zone 4 and the exclusion zone 5.

[0037] The position monitor 8 and/or the modification unit 12 can also adapt the sizes of the warning zone 4 and the
exclusion zone 5 according to a time of arrival of the mobile support units 11 at the protectee 3. The position monitor 8
and/or the modification unit 12 may e.g. assume a certain speed of movement for the mobile support units 11, e.g. based
on the type of mobile support unit 11, e.g. "walking officer", "police vehicle", ambulance". This information about the type
of mobile support unit 11 or a value of the mean speed of movement can be provided by the mobile support unit 11 or
via the data server already mentioned above. The position monitor 8 and/or the modification unit 12 will then set the
size of the warning zone 4 and the exclusion zone 5 such that at least one of the mobile support units 11 will arrive at
the protectee 3 before the first person 2 does. A mean speed of the first person 2 can also be assumed. As an alternative,
the speed of the first person 2 can be determined based on the position signal 7.

[0038] Fig. 2 shows another embodiment of a monitoring system 100, where a first person 101 is monitored by a first
position sensor 105. A second person, the protectee 102, wears a second position sensor 107, which helps the position
monitor determine the position of the protectee 102 and setting the warning zone 103 and the exclusion zone 104.
[0039] InFig. 2 two streets 108 and 109 are shown, which are schematically directed to the protectee 102. This means
that the streets 108, 109 either directly or indirectly can bring the police patrol 112 and the ambulance 113 to the protectee
102. On the street 109 before the police patrol 112 there are two cars 110, 111, which in this case represent a traffic jam.
[0040] Today a plurality of traffic data services exist, which provide real time traffic data or information e.g. via data
servers (see Fig. 3). Such services can be public services, e.g. provided by the authorities or private services provided
e.g. by navigation system manufacturers.

[0041] Because the position monitor and/or the modification unit (not explicitly shown in Fig. 2) know the position of
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the mobile support units 113, 112 and the position of the protectee 102, they can retrieve the relevant traffic information
either from a public or private service and calculate a travel time for the mobile support units 113, 112 to the protectee 102.
[0042] Further, the position monitor and/or the modification unit determine the movement 106 of the first person 101
based on the signals of the first position sensor 105. The movement 106 can e.g. comprise a direction of movement
and a speed of movement. Based on this information the position monitor and/or the modification unit can calculate a
time of arrival for the first person 101 at the protectee 102.

[0043] The position monitor and/or the modification unit can now set the size of the warning zone 103 and the size of
the exclusion zone 104 such that the mobile support units 112, 113 will always arrive at the protectee 101 before the
first person 101. For example, if the position monitor and/or the modification unit determine that the next police officer
is 10 minutes away from the protectee 102, they will set the size of the exclusion zone such that the first person 101 will
need a minimum of 10 minutes to arrive at the protectee 102. A certain safety margin can be added to the so determined
size. With this configuration a disobey message will be dispatched to the police officer when the first person 101 enters
the exclusion zone 104 and will give the police officer enough time to arrive at the protectee 102 before the first person 101.
[0044] In Fig. 3 another monitoring system 200 is shown. In Fig. 3 only the ankle of the first person 201 is shown
wearing the first position sensor 203. The first position sensor 203 is GPS based and receives respective signals from
satellite 212. Other types of position determination are also possible. The first position sensor 203 uses a cellular network
215, like a GSM network, to transmit data to position monitor 205. In Fig. 3 the position monitor 205 is a control room
of the police, which can e.g. host a server running an application, which implements the position monitor 205 and/or the
modification unit (not separately shown). Further, the second person 202 or protectee 202 wears a second position
sensor 208, which also uses the cellular network 215 to transmit its position to the position monitor 205 and/or modification
unit.

[0045] The position monitor 205 and/or the modification unit will use this information to observe if the first person 201
enters the warning zone or the exclusion zone (not explicitly shown in Fig. 3) and issue respective warning signals 206
or disobey signals 207.

[0046] Two mobile support units 210, 211 use the cellular network 215 to receive the warning signals 206 or disobey
signals 207. Itis understood, that although not shown, the positions of the mobile support units 210, 211 can be transmitted
to the control room 205 via the same cellular network or any other wireless data transmission.

[0047] As already explained above, the position monitor 205 can e.g. retrieve traffic information 214 from a traffic
server 213 and use this information to calculate the travel time for each of the mobile support units 210, 211 to the
protectee 202. The position monitor 205 and/or the modification unit will then use this information to adequately set the
size of the warning zone and/or the restriction zone.

[0048] Fig. 4 shows a flow diagram of an embodiment of a method for monitoring a first person’s position. The method
starts with monitoring S1 the first person’s position and provide a respective first position signal 7, 204. A second step
S2 comprises monitoring S2 based on the first position signal 7, 204 if the first person 2, 101, 201 enters a spatially
defined warning zone 4, 103 or a spatially defined exclusion zone 5, 104, which is a sub-zone of the warning zone 4,
103. A warning signal 9, 206 is provided S3 if the first person 2, 101, 201 enters the warning zone 4, 103 and a disobey
signal 10, 207 is provided if the first person 2, 101, 201 enters the exclusion zone 5, 104. Finally, in step S4 the warning
zone 4, 103 and/or the exclusion zone 5, 104 are spatially modified S4 based on the distance 13 of at least one mobile
support unit 11, 112, 113, 210, 211 from the warning zone 4, 103 and/or the exclusion zone 5, 104.

[0049] Spatially modifying can e.g. comprises spatially increasing the warning zone 4, 103 and/or the exclusion zone
5, 104 if the mobile support units 11, 112, 113, 210, 211 are located at a distance 13 from the exclusion zone 5, 104,
which is higher than a predetermined threshold value. Further, spatially modifying may comprise retrieving traffic infor-
mation 214 and calculating a travel time for the mobile support units 11, 112, 113, 210, 211 to the exclusion zone 5,
104. The size of the warning zone 4, 103 and/or the exclusion zone 5, 104 can then be modified based on the calculated
travel time.

[0050] Monitoring the first person’s position can comprise determining the direction of movement and speed of move-
ment of the first person 2, 101, 201. If this information is known spatially, modifying can comprise calculating the time
of travel of the first person 2, 101, 201 to the center of the exclusion zone 5, 104 based on the determined direction of
movement and speed of movement. The size of the warning zone 4, 103 and/or exclusion zone 5, 104 can then be
adapted based on the travel time of the mobile support units 11, 112, 113, 210, 211 to the exclusion zone 5, 104 and
the time of travel of the first person 2, 101, 201 to the center of the exclusion zone 5, 104.

[0051] The center of the exclusion zone 5, 104 may be variable. The method can therefore comprise monitoring the
position of the protectee 3, 102, 202 and setting the center of the exclusion zone 5, 104 to the position of the protectee
3, 102, 202. The first position and/or the second position can be determined wirelessly. Further, the first position and/or
the second position can each be transmitted to a data server, especially on which monitoring, providing a warning signal
9, 206 and spatially modifying are performed.

[0052] Although specific embodiments have been illustrated and described herein, it will be appreciated by those of
ordinary skill in the art that a variety of alternate and/or equivalent implementations exist. It should be appreciated that
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the exemplary embodiment or exemplary embodiments are only examples, and are not intended to limit the scope,
applicability, or configuration in any way. Rather, the foregoing summary and detailed description will provide those
skilled in the art with a convenient road map for implementing at least one exemplary embodiment, it being understood
that various changes may be made in the function and arrangement of elements described in an exemplary embodiment
without departing from the scope as set forth in the appended claims and their legal equivalents. Generally, this application
is intended to cover any adaptations or variations of the specific embodiments discussed herein.

[0053] The present invention provides a monitoring system 1, 100, 200 for monitoring a first person’s position. The
monitoring system 1, 100, 200 comprises a first position sensor 6, 105, 203 configured to monitor the first person’s
position and provide a respective first position signal 7, 204. Further, the monitoring system 1, 100, 200 comprises a
position monitor 8, 205 configured to monitor based on the first position signal 7, 204 if the first person 2, 101, 201 enters
a spatially defined warning zone 4, 103 or a spatially defined exclusion zone 5, 104, which is a sub-zone of the warning
zone 4, 103. The position monitor 8, 205 is configured to provide a warning signal 9, 206 if the first person 2, 101, 201
enters the warning zone 4, 103 and provide a disobey signal 10, 207 if the first person 2, 101, 201 enters the exclusion
zone 5, 104. Finally, the monitoring system 1, 100, 200 comprises a modification unit 12, which is configured to spatially
modify the warning zone 4, 103 and/or the exclusion zone 5, 104 based on the distance 13 of at least one mobile support
unit 11, 112, 113, 210, 211 from the warning zone 4, 103 and/or the exclusion zone 5, 104. The present invention further
provides a corresponding method.

List of reference signs

[0054]

1, 100, 200 monitoring system
2,101, 201 first person

3,102, 202 protectee

4,103 warning zone
5,104 exclusion zone

6, 105, 203 first position sensor
7,204 first position signal
8, 205 position monitor

9, 206 warning signal

10, 207 disobey signal

11, 112, 113, 210, 211 mobile support unit
12 modification unit

13 distance

14 modification

106 movement

107, 208 second position sensor
209 second position signal
108, 109 streets

110, 111 vehicles

114,115 size variation

212 satellite

213 traffic server

214 traffic information
215 cellular network

S1-S4 method steps

Claims
1. Monitoring system (1, 100, 200) for monitoring a first person’s position, the system comprising:

a first position sensor (6, 105, 203) configured to monitor the first person’s position and provide a respective
first position signal (7, 204),

a position monitor (8, 205) configured to monitor based on the first position signal (7, 204) if the first person (2,
101, 201) enters a spatially defined warning zone (4, 103) or a spatially defined exclusion zone (5, 104), which
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is a sub-zone of the warning zone (4, 103), wherein the position monitor (8, 205) is configured to provide a
warning signal (9, 206) if the first person (2, 101, 201) enters the warning zone (4, 103) and provide a disobey
signal (10, 207) if the first person (2, 101, 201) enters the exclusion zone (5, 104), and

a modification unit (12), which is configured to spatially modify the warning zone (4, 103) and/or the exclusion
zone (5, 104) based on the distance (13) of at least one mobile support unit (11, 112, 113, 210, 211) from the
warning zone (4, 103) and/or the exclusion zone (5, 104).

Monitoring system (1, 100, 200) according to claim 1, wherein the modification unit (12) is configured to spatially
increase the warning zone (4, 103) and/or the exclusion zone (5, 104) if the mobile support units (11, 112, 113, 210,
211) are located at a distance (13) from the exclusion zone (5, 104), which is higher than a predetermined threshold
value.

Monitoring system (1, 100, 200) according to any one of the preceding claims, wherein the modification unit (12) is
configured to retrieve traffic information (214) and calculate a travel time for the mobile support units (11, 112, 113,
210, 211) to the exclusion zone (5, 104), and

wherein the modification unit (12) is configured to modify the size of the warning zone (4, 103) and/or the exclusion
zone (5, 104) based on the calculated travel time.

Monitoring system (1, 100, 200) according to claim 3, wherein the first position sensor (6, 105, 203) is configured
to determine the direction of movement and speed of movement of the first person (2, 101, 201), and

wherein the modification unit (12) is configured to calculate the time of travel of the first person (2, 101, 201) to the
center of the exclusion zone (5, 104) based on the determined direction of movement and speed of movement, and
wherein the modification unit (12) is configured to adapt the size of the warning zone (4, 103) and/or exclusion zone
(5, 104) based on the travel time of the mobile support units (11, 112, 113, 210, 211) to the exclusion zone (5, 104)
and the time of travel of the first person (2, 101, 201) to the center of the exclusion zone (5, 104).

Monitoring system (1, 100, 200) according to any one of the preceding claims, comprising a second position sensor
(107, 208) configured to monitor the position of a protectee (3, 102, 202), wherein the modification unit (12) is
configured to set the center of the exclusion zone (5, 104) to the position of the protectee (3, 102, 202).

Monitoring system (1, 100, 200) according any one of the preceding claims, wherein the first position sensor (6,
105, 203) and/or the second position sensor (107, 208) comprise wireless position sensors, and/or

wherein the first position sensor (6, 105, 203) and/or the second position sensor (107, 208) each comprise a com-
munication interface, and are configured provide the position information to a data server.

Monitoring method for monitoring a first person’s position, the method comprising the steps of:

monitoring (S1) the first person’s position and provide a respective first position signal (7, 204),

monitoring (S2) based on the first position signal (7, 204) if the first person (2, 101, 201) enters a spatially
defined warning zone (4, 103) or a spatially defined exclusion zone (5, 104), which is a sub-zone of the warning
zone (4, 103),

providing (S3) a warning signal (9, 206) if the first person (2, 101, 201) enters the warning zone (4, 103) and
provide a disobey signal (10, 207) if the first person (2, 101, 201) enters the exclusion zone (5, 104), and
spatially (S4) modifying the warning zone (4, 103) and/or the exclusion zone (5, 104) based on the distance
(13) of at least one mobile support unit (11, 112, 113, 210, 211) from the warning zone (4, 103) and/or the
exclusion zone (5, 104).

Monitoring method according to claim 7, wherein spatially modify comprises spatially increasing the warning zone
(4, 103) and/or the exclusion zone (5, 104) if the mobile support units (11, 112, 113, 210, 211) are located at a
distance (13) from the exclusion zone (5, 104), which is higher than a predetermined threshold value.

Monitoring method according to any one of the preceding claims 7 and 8, wherein spatially modifying comprises
retrieving traffic information (214) and calculating a travel time for the mobile support units (11, 112, 113, 210, 211)
to the exclusion zone (5, 104), and modifying the size of the warning zone (4, 103) and/or the exclusion zone (5,
104) based on the calculated travel time.

Monitoring method according to claim 9, wherein monitoring the first person’s position comprises determining the
direction of movement and speed of movement of the first person (2, 101, 201), and
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wherein spatially modifying comprises calculating the time of travel of the first person (2, 101, 201) to the center of
the exclusion zone (5, 104) based on the determined direction of movement and speed of movement, and
adapting the size of the warning zone (4, 103) and/or exclusion zone (5, 104) based on the travel time of the mobile
support units (11, 112, 113, 210, 211) to the exclusion zone (5, 104) and the time of travel of the first person (2,
101, 201) to the center of the exclusion zone (5, 104).

Monitoring method according to any one of the preceding claims 7 to 10, comprising monitoring the position of a
protectee (3, 102, 202) and setting the center of the exclusion zone (5, 104) to the position of the protectee (3, 102,
202).

Monitoring method according any one of the preceding claims 7 to 11, wherein the first position and/or the second
position are determined wirelessly, and/or wherein the first position and/or the second position each are transmitted
to a data server, especially wherein monitoring, providing a warning signal (9, 206) and spatially modifying are
performed on the data server.

Amended claims in accordance with Rule 137(2) EPC.

1.

Monitoring system (1, 100, 200) for monitoring a first person’s position and at least one mobile support unit’s (11,
112, 113, 210, 211) position, the system comprising:

a first position sensor (6, 105, 203) configured to monitor the first person’s position and provide a respective
first position signal (7, 204),

a position monitor (8, 205) configured to monitor based on the first position signal (7, 204) if the first person (2,
101, 201) enters a spatially defined warning zone (4, 103) or a spatially defined exclusion zone (5, 104), which
is a sub-zone of the warning zone (4, 103),

wherein the position monitor (8, 205) is configured to provide a warning signal (9, 206) to the first person (2,
101, 201) and the at least one mobile support unit (11, 112, 113, 210, 211) if the first person (2, 101, 201) enters
the warning zone (4, 103) and provide a disobey signal (10, 207) to the first person (2, 101, 201) and the at
least one mobile support unit (11, 112, 113, 210, 211) if the first person (2, 101, 201) enters the exclusion zone
(5, 104), and

a modification unit (12), which is configured to spatially modify the warning zone (4, 103) and/or the exclusion
zone (5, 104) based on the distance (13, 13’) of at least one mobile support unit (11, 112, 113, 210, 211) from
the warning zone (4, 103) and/or the exclusion zone (5, 104).

Monitoring system (1, 100, 200) according to claim 1, wherein the modification unit (12) is configured to spatially
increase the warning zone (4, 103) and/or the exclusion zone (5, 104) if the mobile support units (11, 112, 113, 210,
211) are located at a distance (13) from the exclusion zone (5, 104), which is higher than a predetermined threshold
value.

Monitoring system (1, 100, 200) according to any one of the preceding claims, wherein the modification unit (12) is
configured to retrieve traffic information (214) and calculate a travel time for the mobile support units (11, 112, 113,
210, 211) to the exclusion zone (5, 104), and

wherein the modification unit (12) is configured to modify the size of the warning zone (4, 103) and/or the exclusion
zone (5, 104) based on the calculated travel time.

Monitoring system (1, 100, 200) according to claim 3, wherein the first position sensor (6, 105, 203) is configured
to determine the direction of movement and speed of movement of the first person (2, 101, 201), and

wherein the modification unit (12) is configured to calculate the time of travel of the first person (2, 101, 201) to the
center of the exclusion zone (5, 104) based on the determined direction of movement and speed of movement, and
wherein the modification unit (12) is configured to adapt the size of the warning zone (4, 103) and/or exclusion zone
(5, 104) based on the travel time of the mobile support units (11, 112, 113, 210, 211) to the exclusion zone (5, 104)
and the time of travel of the first person (2, 101, 201) to the center of the exclusion zone (5, 104).

Monitoring system (1, 100, 200) according to any one of the preceding claims, comprising a second position sensor
(107, 208) configured to monitor the position of a protectee (3, 102, 202), wherein the modification unit (12) is
configured to set the center of the exclusion zone (5, 104) to the position of the protectee (3, 102, 202).
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Monitoring system (1, 100, 200) according any one of the preceding claims, wherein the first position sensor (6,
105, 203) and/or the second position sensor (107, 208) comprise wireless position sensors, and/or

wherein the first position sensor (6, 105, 203) and/or the second position sensor (107, 208) each comprise a com-
munication interface, and are configured provide the position information to a data server.

Monitoring method for monitoring a first person’s position and at least one mobile support unit’s (11, 112, 113, 210,
211) position, the method comprising the steps of:

monitoring (S1) the first person’s position and provide a respective first position signal (7, 204),

monitoring (S2) based on the first position signal (7, 204) if the first person (2, 101, 201) enters a spatially
defined warning zone (4, 103) or a spatially defined exclusion zone (5, 104), which is a sub-zone of the warning
zone (4, 103),

providing (S3) a warning signal (9, 206) to the first person (2, 101, 201) and the at least one mobile support unit
(11, 112, 113, 210, 211) if the first person (2, 101, 201) enters the warning zone (4, 103) and provide a disobey
signal (10, 207) to the first person (2, 101, 201) and the at least one mobile support unit (11, 112, 113, 210,
211) if the first person (2, 101, 201) enters the exclusion zone (5, 104), and

spatially (S4) modifying the warning zone (4, 103) and/or the exclusion zone (5, 104) based on the distance
(13, 13’) of at least one mobile support unit (11, 112, 113, 210, 211) from the warning zone (4, 103) and/or the
exclusion zone (5, 104).

Monitoring method according to claim 7, wherein spatially modify comprises spatially increasing the warning zone
(4, 103) and/or the exclusion zone (5, 104) if the mobile support units (11, 112, 113, 210, 211) are located at a
distance (13) from the exclusion zone (5, 104), which is higher than a predetermined threshold value.

Monitoring method according to any one of the preceding claims 7 and 8, wherein spatially modifying comprises
retrieving traffic information (214) and calculating a travel time for the mobile support units (11, 112, 113, 210, 211)
to the exclusion zone (5, 104), and modifying the size of the warning zone (4, 103) and/or the exclusion zone (5,
104) based on the calculated travel time.

Monitoring method according to claim 9, wherein monitoring the first person’s position comprises determining the
direction of movement and speed of movement of the first person (2, 101, 201), and

wherein spatially modifying comprises calculating the time of travel of the first person (2, 101, 201) to the center of
the exclusion zone (5, 104) based on the determined direction of movement and speed of movement, and
adapting the size of the warning zone (4, 103) and/or exclusion zone (5, 104) based on the travel time of the mobile
support units (11, 112, 113, 210, 211) to the exclusion zone (5, 104) and the time of travel of the first person (2,
101, 201) to the center of the exclusion zone (5, 104).

Monitoring method according to any one of the preceding claims 7 to 10, comprising monitoring the position of a
protectee (3, 102, 202) and setting the center of the exclusion zone (5, 104) to the position of the protectee (3, 102,
202).

Monitoring method according any one of the preceding claims 7 to 11, wherein the first position and/or the second
position are determined wirelessly, and/or wherein the first position and/or the second position each are transmitted
to a data server, especially wherein monitoring, providing a warning signal (9, 206) and spatially modifying are
performed on the data server.

10



EP 3 242 279 A1

7 120N

/Lo

Fig. 1

1"



EP 3 242 279 A1

/101

‘E\/\/ 105

100

Fig. 2

12



EP 3 242 279 A1

215

( g
P 206/207
206/207 e

JARERY ™
AR A

206/207” J\K
" 206/207

s ¥§214
\ 206/207
200

| | 213
2027V |
Fig. 3

13



Fig. 4

EP 3 242 279 A1

]/\/Sl

V\_s2

/\/53

/\/54

14



10

15

20

25

30

35

40

45

50

55

9

Européisches
Patentamt

European
Patent Office

Office européen
des brevets

N

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

EP 3 242 279 A1

Application Number

EP 16 16 8550

DOCUMENTS CONSIDERED TO BE RELEVANT

Category

Citation of document with indication, where appropriate,

Relevant CLASSIFICATION OF THE

of relevant passages

to claim

APPLICATION (IPC)

A

WO 2013/103782 Al (3M INNOVATIVE
PROPERTIES CO [US]; LAYSON HOYT M [US])
11 July 2013 (2013-07-11)

* abstract *

* figures 1,5 *

* paragraphs [0064], [0069],

[0074] *

US 2015/061864 Al (BUCK JR JAMES J [US] ET
AL) 5 March 2015 (2015-03-05)

* figures 1,2 *

* paragraphs [0007] - [0009] *

W0 2013/103776 Al (3M INNOVATIVE
PROPERTIES CO [US]; LAYSON HOYT M [US])

11 July 2013 (2013-07-11)

* figures 1,2 *

* abstract *

* paragraph [0006] *

US 20117133937 Al (BUCK JAMES J [US] ET
AL) 9 June 2011 (2011-06-09)

* figure 2 *

* paragraphs [0032], [0033] *

US 2016/110987 Al (HUGHES LINDA [US] ET
AL) 21 April 2016 (2016-04-21)
* paragraphs [0024], [0025],

[0028] *

US 5 461 390 A (HOSHEN JOSEPH [US])
24 October 1995 (1995-10-24)

* figure 5 *

* abstract *

The present search report has been drawn up for all claims

1-12

1-12

1-12

1-12

1-12

1-12

INV.
GO8B21/22

TECHNICAL FIELDS
SEARCHED (IPC)

GO8B

Place of search

Munich

Date of completion of the search

14 October 2016

Examiner

Coffa, Andrew

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document

15




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 3 242 279 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 16 16 8550

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

14-10-2016
Patent document Publication Patent family Publication

cited in search report date member(s) date

WO 2013103782 Al 11-07-2013 AU 2013207540 Al 24-07-2014
CA 2860411 Al 11-07-2013
EP 2801083 Al 12-11-2014
KR 20140114006 A 25-09-2014
US 2014361899 Al 11-12-2014
WO 2013103782 Al 11-07-2013

US 2015061864 Al 05-03-2015  NONE

WO 2013103776 Al 11-07-2013 AU 2013207534 Al 24-07-2014
AU 2015205906 Al 20-08-2015
CA 2860439 Al 11-07-2013
EP 2801084 Al 12-11-2014
KR 20140111331 A 18-09-2014
US 2014344277 Al 20-11-2014
WO 2013103776 Al 11-07-2013

US 2011133937 Al 09-06-2011  NONE

US 2016110987 Al 21-04-2016 US 2016110987 Al 21-04-2016
WO 2016064588 Al 28-04-2016

US 5461390 A 24-10-1995  NONE

16

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82




EP 3 242 279 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

* US 8493219 B2 [0006]

17



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

