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Description
FIELD OF THE INVENTION
5

[0001] This invention relates generally to a method and system for detecting a subject, in particular a person. More
particularly, but not exclusively, it relates to a child monitoring system for discriminating between children and adults
entering areas that may pose dangers to children.
BACKGROUND OF THE INVENTION
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[0002] Parents are caught in a dilemma between protecting and caring for their children versus providing them with
the freedom and opportunities that will aid in their personal development. It is known that many accidents and unintentional
injuries happen to children as a result of them wandering into potentially risky areas at home in the absence of a
supervising adult.
[0003] Barriers are therefore commonly installed by parents seeking to prevent the occurrence of such child accidents.
In many situations however, it is sufficient to merely alert parents that their children are entering a potentially dangerous
area rather than erecting barriers to prevent entry, as the barriers might cause inconvenience to other family members.
[0004] US2005/0122224 discloses an electronic fence system in which a perimeter is set up with sensors and the
child wears an electronic transmitter that interacts with the sensors. Such a system relies on the child or other individual
being monitored always wearing or carrying the transmitter.
SUMMARY OF THE INVENTION
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[0005] According to a first aspect of the present invention, there is provided a method of detecting a subject using a
sensor mounted above a surface, the method comprising determining a first distance from the sensor to the surface,
determining a second distance from the sensor to a subject and determining whether to provide an alert in dependence
on the first and second distances.
[0006] The method may further comprise determining a reference distance based on the first distance and a height
threshold, comparing the second distance to the reference distance, and determining whether to provide the alert in
dependence on the result of the comparison.
[0007] By determining a reference distance based on the first distance and a height threshold, the sensor can operate
independently of its mounting position, so that there is no need to adjust the height of the sensor itself relative to the
desired height threshold. This makes for simple installation.
[0008] Determining the reference distance may comprise subtracting the height threshold from the first distance.
[0009] The method may comprise providing an alert if the second distance exceeds the reference distance. This
reflects the case where an individual, typically a child smaller than the selected height threshold, is detected.
[0010] The method may further comprise subtracting the second distance from the first distance to determine a height
of the subject, and comparing the height of the subject to a height threshold to determine whether to provide the alert.
[0011] Alternatively, the method may comprising measuring the second distance based on a known angle of the sensor
with respect to the subject; and calculating the height of the subject based on the measured second distance, the first
distance and the angle.
[0012] The sensor may therefore be mounted at an angle to a door frame and other support structure, and still be able
to calculate the height of an approaching subject.
[0013] The method may comprise providing an alert by using a result of the comparison in combination with one or
more rules governing the provision of alerts to a user. Any number of rules can be specified depending on the circumstances. For example, in a simple case, an alert may be provided when a child passes under the sensor, but not when
an adult passes under the sensor. As another example, an alert raised as a result of a child passing under the sensor
may be suppressed when an adult passes through the sensor within a predetermined time frame. Alternatively, an alert
may be suppressed when an adult is already in an area that is entered by a child.
[0014] Providing the alert may comprise at least one of operating an audio or visual warning device and sending an
electronic message. Alternatively, the alert may comprise haptic feedback using a vibrating device.
[0015] The determining of the first distance may be performed during a calibration phase or may be performed during
operation of the device, for example at predetermined intervals when the device is otherwise idle.
[0016] The method may further comprise recording the detection of the subject as an event entry on a processorbased system coupled to the sensor. This enables functionality such as determining that an adult is already present in
an area subsequently entered by a child.
[0017] According to a second aspect of the invention, there is provided a system for detecting a subject positioned on
a surface, the system comprising a sensor mountable to a support for detecting the subject, means for determining a
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first distance from the sensor to the surface under the sensor, means for determining a second distance from the sensor
to a subject and means for determining whether to provide an alert in dependence on the first and second distances.
[0018] The claimed means may all be implemented within a single processor that receives signals from the sensor.
[0019] The sensor may be mountable at an angle with respect to the support, which allows flexibility in mounting that
depends on the desired area to be monitored.
[0020] The system may comprise first and second sensors, wherein the first sensor is arranged with a narrow beam
to detect a child under the sensor, and the second sensor is arranged with a wider beam to detect an adult further away
from the sensor. As a result, alerts that might otherwise result can be suppressed. The two sensors can be used to
determine whether the child or adult has entered or left the potentially dangerous area.
[0021] These and other aspects of the invention will be apparent from and elucidated with reference to the embodiments
described hereinafter.
BRIEF DESCRIPTION OF THE DRAWINGS
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[0022]

Embodiments of the invention will now be described with reference to the accompanying drawings, in which:

Figure 1 illustrates a schematic block diagram of a child monitoring system in accordance with an embodiment of
the invention;
Figure 2 is an exemplary scenario in which the child monitoring system of Figure 1 is used;
Figure 3 illustrates a first embodiment of the operating phases of the child monitoring system of Figure 1;
Figure 4 illustrates a second embodiment of the operating phases of the child monitoring system of Figure 1;
Figure 5 illustrates a mounting arrangement of a sensor of the child monitoring system of Figure 1 to a support;
Figure 6 illustrates a third embodiment of an operating phase of the child monitoring system of Figure 1 when the
sensor is configured according to Figure 5;
Figure 7 illustrates a graph of the measured heights of subjects detected by the child monitoring system of Figure
1 as a function of time;
Figure 8 is a flow diagram illustrating a first scheme under which the child monitoring system of Figure 1 is operated
to in accordance with the embodiment of Figure 3;
Figure 9 is a flow diagram illustrating a second scheme under which the child monitoring system of Figure 1 is
operated to in accordance with the embodiment of Figure 4;
Figure 10 is a flow diagram illustrating a third scheme under which the child monitoring system of Figure 1 is operated
to in accordance with the embodiment of Figure 6; and
Figure 11 illustrates a schematic block diagram in which multiple child monitoring systems are communicatively
linked to and controlled via a master control unit for supporting usage of advanced applications.
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[0023] Figure 1 illustrates a schematic block diagram of a child monitoring system 100 in accordance with an embodiment of the invention. The system 100 comprises a sensor 102 mounted onto a support 104, such as a door frame.
The support 104 is secured to a base 106, also referred to as a surface 106, such as a floor. The sensor 102 is, for
example, an ultrasonic transducer that emits sound waves in pulses for enabling the timing of the echoes from the pulses
to determine the distance from the sensor 102 to a target. Alternatively, a photoelectric sensor, laser sensor or an infrared
sensor or other types of sensors having equivalent functionality may also be employed for use as the sensor 102.
[0024] The use of an ultrasonic transducer as the sensor 102 may substantially reduce the frequency of false alarms
since ultrasonic signals are incapable of penetrating walls or other similar structures. The use of ultrasonic signals instead
of radio frequency (RF) signals, such as used in RFID systems, may also be perceived by parents as safer. In addition,
the subjects are not required to carry or wear RF identification tags. As an example, the ultrasonic transducer has a
specification comprising a transmitting frequency of between 21-170 kHz with a beam angle of less than 21°. Different
beam angles and beam shapes permit use in different situations. For example, a wider beam allows the system 100 to
be deployed at a door passage while a cone shaped beam may be suitable for deploying the system 100 to guard a hot
stove in the kitchen.
[0025] The system 100 also comprises a processor-based system 108 that is coupled to the sensor 102. The processorbased system 108 is in turn coupled to an RF transceiver 110, an audio warning device 112, a visual warning device
114 and a vibrating warning device 115. The RF transceiver 110 may be equipped for transmitting emails, short-messageservice (SMS) messages or voicemail messages. In one embodiment, the processor-based system 108 is an embedded
computer equipped with a microprocessor 116 and a storage device 118. The storage device 118 may be a solid-state
drive (SSD) which may use either static-RAM (SRAM) or dynamic-RAM (DRAM) as storage memory modules. Optionally,
the storage device 118 may also be a regular hard-drive, a magnetic tape storage device or the like. In addition, the
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processor-based system 108 is preferably installed with an embedded real-time operating system (e.g. RT-LINUX,
MicroC/OS-II, QNX or VxWorks) which includes various software components and/or drivers for controlling and managing
real-time system tasks (e.g. memory management, storage device control, power management and the like) and facilitating intercommunications between various hardware and software components of the processor-based system 108.
In one embodiment, the system 100 is realized and implemented as an independent standalone device, with a small
form factor, that can easily and conveniently be deployed anywhere.
[0026] The audio warning device 112 may enable a plurality of pre-programmed audio warning messages to be stored
and also allows the volume level when broadcasting the warning messages to be adjusted. On the other hand, the visual
warning device 114 may include flashing lights or other similar mechanisms to capture the attention of adults by providing
alerts when activated. The processor-based system 108 is further coupled to the sensor 102 via a communication link
120 which is preferably established wirelessly, using a communication protocol such as Bluetooth, wireless universalserial-bus (WUSB), Wireless Fidelity (Wi-Fi) or any equivalents known to persons skilled in the art. Alternatively, the
communication link 120 may also be established via conventional wired means.
[0027] Figure 2 shows an exemplary scenario in which the system 100 is deployed for detecting and differentiating
between an adult 202 and a child 204 passing through the support 104 at different times. As illustrated, the system 100
alerts supervising adults nearby when a child 204 passes through the support 104 into an area being monitored in
accordance with a first detection condition 206. The occurrence of the first detection condition 206 raises an exception
to the system 100 as an event that is not permitted, as indicated by the cross 208. However, the system 100 is silent
and does not provide any alerts when the detection of adults entering the same area in accordance with a second
detection condition 208. This is classified by the system 100 as a permitted event, indicated by a tick 212.
[0028] Figure 3 illustrates the operating phases of the system 100 in which they can accordingly be classified as: a
calibration phase 302, an adult detection phase 304 and a child detection phase 306 respectively. The adult and child
detection phases 304, 306 are also collectively known as a subject detection phase. In the calibration phase 302, the
system 100 measures a first distance 308, defined to be the distance between the sensor 102 and the base 106. The
first distance 308 may be termed Do. Specifically, the first distance 308 may vary depending on where the sensor 102
is mounted. Hence, a recalibration is required whenever the system 100 is deployed in a new location or shifted to a
new position. The calibration phase 302 may be initiated through a variety of means, including pressing an associated
button provided by the system 100, recalibrating after replacing the batteries for powering the sensor 102, performing
analysis of the first distance 308 when no subject is detected for a period of time or the like. Optionally, the system 100
may be configured to perform the calibration phase 302 automatically at predetermined intervals to ensure that accuracy
of subject detection is maintained.
[0029] Next, depending on the discrimination in height a supervising adult (not shown) operating the system 100
wishes to make against a subject passing through the support 104, a threshold distance 310 is then defined, which is
also referred to herein as a height threshold. This will, for example, be above the maximum height of a child that the
supervising adult wishes to prevent passing through, but below the height of other children or adults that should be
allowed to pass through without raising an alarm. The threshold distance 310 may be termed D TH.
[0030] When the height of a subject detected by the system 100 is below the threshold distance 310, an alert is raised,
whereas if the subject is taller than the threshold distance 310, no alert is required. Consequently, it is to be appreciated
that the threshold distance 310 defines the sensitivity of the system 100 and also the frequency of false alarms. For
ease and convenience, the system 100 may optionally include predefined "threshold profiles" to enable the supervising
adult operating the system 100 to select an appropriate threshold distance 310 for an environment the system 100 is
deployed in. Conversely, the system 100 may also allow the supervising adult to manually enter a suitable threshold
distance 310 instead.
[0031] During the subject detection phase 304, 306, the system 100 measures a second distance 312, defined as the
distance between the sensor 102 and a top portion of the subject (for example, the head of the adult 202 or child 204).
The subject is preferably momentarily positioned vertically underneath the sensor 102 at the moment of detection. The
second distance 312 may be termed DP. The system then calculates a third distance 314, referred to herein as a reference
distance, that is determined by subtracting the threshold distance 310 from the first distance 308. The reference distance
314 may be termed DD and is expressed as:

[0032] Subsequently, the reference distance 314 is then compared with the second distance 312 to obtain a decision
value. In one embodiment, alerts are provided by the system 100 on the basis of the decision value, taken together with
the rules below:
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IF DP IS LESS THAN DD,
NO ALERT REQUIRED;
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IF DP IS GREATER THAN OR EQUAL TO D D,
RAISE ALERT;
[0033] Specifically, rule (A2) relates to detection of the child 204 and is classified under the child detection phase 306.
Rule (A1) relates to detection of the adult 202 and is classified under the adult detection phase 304. This set of rules
could be extended with a rule that states no alert is required if DP is sufficiently close but not equal to D0, since this may
indicate that (1) something else rather than a child is detected (e.g. a pet or a toy) or (2) to ensure some robustness
against potential measurement noise.
[0034] In an alternative embodiment as shown in Figure 4, in place of the reference distance 314, the height of the
subject (referred to as subject height) 402 is instead used for detecting whether an adult 202 or a child 204 has passed
through the support 104. The subject height 402 may be termed DH and is calculated by subtracting the second distance
312 from the first distance 308. It is expressed as:

20

[0035] Thereafter, the subject height 402 is then compared with the threshold distance 310 (DTH) to obtain a decision
value. In one embodiment, on the basis of the decision value, determination of provision of alerts by the system 100 is
made according to the rules below:
25

IF DH IS GREATER THAN DTH,
NO ALERT REQUIRED;
IF DH IS LESSER THAN OR EQUAL TO DTH,
RAISE ALERT;
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[0036] Similar to the embodiment of Figure 3, rule (B2) relates to detection of the child 204 and is classified under the
child detection phase 306. Rule (B1) hence relates to detection of the adult 202 and is classified under the adult detection
phase 304. Likewise, this set of rules could also include the rule which states that no alert is required if DP is sufficiently
close but not equal to D0, since this may indicate that (1) something else rather than a child is detected (e.g. a pet or a
toy) or (2) to ensure some robustness against potential measurement noise.
[0037] Figure 5 illustrates a mounting arrangement of the sensor 102 of the system 100 to the support 104. In addition
to mounting the sensor 102 directly onto the top portion of the support 104 such as the horizontal frame of a door, the
sensor 102 may alternatively be secured at a mounting angle 502 with respect to the horizontal or vertical axes of the
support 104 as shown in Figure 5 in another embodiment. In particular, under such an arrangement, the calibration
phase 302 involves the determination of the first distance 308 as well as the mounting angle 502. Yet further, the sensor
102 may also be pivotably mounted to the support 104 such that the mounting angle 502 is flexibly adjustable for enabling
subject detection under various different situations. One advantage of this mounting arrangement is that the data received
by the sensor may depend on the direction that a person is moving. Specifically, when a subject is moving away from
the sensor, the frequency of the signals received by the sensor will decrease due to Doppler shifts, and will increase if
the subject is moving towards the sensor. Such frequency shifts can additionally be used to detect the direction of
movement.
[0038] According to the arrangement shown in Figure 5, there is yet another embodiment shown in Figure 6 which
enables the subject height 402 to be computed for use during the subject detection phase 304, 306. In this embodiment,
it is presumed that the sensor 102 is already mounted onto the support 104 at the desired mounting angle 502 and at
a known first distance 308 with respect to the base 106. Further, the sensor 102 is also preconfigured to perform
measurements in multiple directions (i.e. for a range of beam angles 602a, 602b) to a subject 604 positioned under the
support 104. The beam angles 602a, 602b are defined with respect to an axis perpendicular to the base 106 and may
be represented using α. Corresponding to the beam angles 602a, 602b, a resulting range of diagonal distances 606a,
606b is then measurable by the sensor 102. The diagonal distance is defined to be the length being spatially measured
from the sensor 102 to the head of the subject 604 and it may be termed DDIA. Subsequently, for a specific data-tuple
comprising the first distance 308, the measured diagonal distance 606a, and a beam angle 602a (i.e. [DO, DDIA, α]), the
subject height 402 can then be easily calculated using the trigonometry cosine function. The subject height 402 is
expressed as:
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[0039] Accordingly from the above, a range of values of the subject height 402 is consequently obtained, from which
they are then statistically averaged to arrive at an approximated height profile (DH’) of the subject 604. Thereafter, the
height profile is compared with the threshold distance 310 (DTH) to obtain a decision value. In one embodiment, the
system 100 assesses whether to provide alerts depending on the decision value and in conjunction with the rules below:
IF DH’ IS GREATER THAN DTH,
NO ALERT REQUIRED;
IF DH’ IS LESSER THAN OR EQUAL TO DTH,
RAISE ALERT;
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[0040] Rule (C2) relates to detection of the child 204 and is classified under the child detection phase 306. Rule (C1)
relates to detection of the adult 202 and is classified under the adult detection phase 304. Likewise, this set of rules
could also include the rule which states that no alert is required if the height profile (DH’) is sufficiently close but not equal
to zero, since this may indicate that (1) something else rather than a child is detected (e.g. a pet or a toy) or (2) to ensure
some robustness against potential measurement noise. It is also to be further appreciated that under the special situation
where α is equal to zero (i.e. Cos(α) therefore carries a value of one), equation (c) can be simplified to the following form:
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[0041] Additionally, according to another embodiment, a set of rule extensions may also be predefined in the system
100 to complement the afore-described sets of basic rules listed for the embodiments shown in Figures 3 to 6. The set
of rule extensions provides contextual child detection under different scenarios and may include the following:
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(D1) If a child is detected and an adult is detected within a specified time before or after, no alert is required. Multiple
sensors may alternatively be used in this scenario- one to detect the child and another with a wider detection angle
to detect the presence of an adult.
(D2) If a child is detected, the direction of movement is also detected. An alarm may be raised in one direction but
not in the other. For example, an alarm may be raised on an external door when the child is moving from inside to
outside, but not when the child is moving from outside to inside. This can be done by using two sensors, one on
each side of the door and determining the order in which the sensors are activated.
(D3) No alarm is raised when the door is closed.
(D4) No alarm is raised when a child passes and an adult has already been logged as already present in the room
or area being monitored.
(D5) The alarm may depend on the time of day or on light conditions, for example the alarm may only work at night
or when a particular area being monitored is dark.
(D6) No alarm is raised if the child enters a potential dangerous area and returns within a specified time.
[0042] Additionally, the set of rules extensions is stored in the storage device 118 of the processor-based system 108.
Further, a rule-template may also optionally be provided together with the system 100 to enable the supervising adult
to define any rule extension when a need arises. A corresponding rules management program may also be provided
with the system 100 to facilitate the management (e.g. addition or deletion) of all the rules defined therein. Whenever
detection of a subject is made by the system 100, details of the detection are electronically recorded by the system 100
as an event entry into a log file stored on the processor-based system 108. The details recorded preferably include the
height of the detected subject, time of the detection made, the respective rules used and the like. Further, selective
recording of such event entries may also be provided as an optional feature of the system 100 wherein specific types
of detection for example those related to detection of adults are not recorded for privacy preservation purposes.
[0043] Figure 7 shows a graph 700 of the measured heights of subjects detected by the system 100 as a function of
time. The grey band 702 indicates a zone in which the threshold distance 310 may be defined and a dashed-line 704
as indicated therein is an example. Thus correspondingly, each of the spikes 706 as depicted on the graph 700 is a
measured reference distance 314 of the respective subjects detected by the system 100 with the progress of time. Those
spikes 706 that exceed the threshold distance 310 are each indicative of a child detection instance and signals that an
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alert needs to be raised by the system 100.
[0044] Figure 8 is a flow diagram outlining steps of a first scheme 800 under which the system 100 is operated in
accordance to the embodiment shown in Figure 3. In a step 802, the system 100 determines the first distance 308 as
measured from the sensor 102 to the base 106. The support 104, on which the sensor 102 is mounted to, is secured to
the base 106. Next, the second distance 312 is then determined, as measured from the sensor 102 to a detected subject
in a step 804. Thereafter, in a step 806, the threshold distance 310 is subtracted from the first distance 308 to obtain
the reference distance 314.
[0045] Subsequently, the second distance 312 is compared to the reference distance 314 to obtain a decision value
in a step 808. In a step 810, the decision value is used in combination with a set of predefined rules to determine the
provision of alerts corresponding to a detected characteristic of the subject. In one embodiment, the determination of
provision of alerts may result in one of providing no alert and at least one of providing an alert and transmitting an
electronic message. The electronic message includes at least one of the following: emails, short-message-service (SMS)
messages and voicemail messages. Finally, in a step 812, the system 100 records the detection of the subject as a
corresponding event entry into a log file that is stored on the processor-based system 108.
[0046] Figure 9 is a flow diagram outlining steps of the scheme 900 under which the system 100 is operated in
accordance to the embodiment shown in Figure 4. In a step 902, the system 100 determines the first distance 308 as
measured from the sensor 102 to the base 106. The support 104, on which the sensor 102 is mounted, is secured to
the base 106. Next, the second distance 312 is then determined, as measured from the sensor 102 to a detected subject
in a step 904. In a further step 906, the second distance 312 is subtracted from the first distance 308 to obtain the subject
height 402.
[0047] Thereafter, the subject height 402 is compared to the threshold distance 310 to obtain a decision value in a
step 908. In a step 910, the decision value is used in combination with a set of predefined rules to determine the provision
of alerts corresponding to a detected characteristic of the subject. In one embodiment, the determination of provision of
alerts may result in one of providing no alert and at least one of providing an alert and transmitting an electronic message.
The electronic message includes at least one of the following: emails, short-message-service (SMS) messages and
voicemail messages. Lastly, in a step 912, the system 100 records the detection of the subject as a corresponding event
entry into a log file that is stored on the processor-based system 108.
[0048] Figure 10 is a flow diagram outlining steps of the scheme 1000 under which the system 100 is operated in
accordance to the embodiment shown in Figure 6. In a step 1002, the system 100 determines the first distance 308 as
measured from the sensor 102 to the base 106. Alternatively, the first distance 308 may be pre-provided. The support
104, on which the sensor 102 is mounted to, is secured to the base 106. Next, a range of beam angles 602a, 602b at
which measurement readings are to be taken by the sensor 102 with respect to, is selected and configured in the system
100 in a step 1004. In a further step 1006, the diagonal distances 606a, 606b are then measured by the sensor 102.
The diagonal distance is defined to be the length spatially measured from the sensor 102 to the head of the subject 604.
[0049] Subsequently in a step 1008, all the measured diagonal distances 606a, 606b are statistically averaged to
obtain a height profile (DH’) that is representative of the subject 604. The height profile (D H’) is then compared to the
threshold distance 310 to obtain a decision value in a step 1010. In a step 1012, the decision value is used in combination
with a set of predefined rules to assess whether alerts are to be provided or not based on a detected characteristic of
the subject 604. In one embodiment, the determination of provision of alerts may result in one of providing no alert and
at least one of providing an alert and transmitting an electronic message. The electronic message includes at least one
of the following: emails, short-message-service (SMS) messages and voicemail messages. Lastly, in a step 1014, the
system 100 records the detection of the subject as a corresponding event entry into a log file that is stored on the
processor-based system 108.
[0050] In a further embodiment, the system 100 is networkable with a plurality of other similar systems 100 as shown
in Figure 11 to support usage of advanced applications. Specifically, the plurality of systems 100 are communicatively
linked to and controlled via a master control unit 1102. The communication links 1104 between the master control unit
1102 and the plurality of systems 100 are established using conventional wired or wireless means as known to persons
skilled in the art. Optionally, a mixture of wired and wireless means may also be used for establishment of the communication links 1104. Alternatively, wireless communication may take place between the systems 100 without a master
control unit 1102.
[0051] Yet further, in another embodiment of the invention, the respective schemes 800, 900, 1000 of Figures 8 to 10
may be realized as computer readable code (i.e. programming instructions) on a computer readable storage medium.
The computer readable storage medium is any data storage device that can store data which can thereafter be read by
a computer system, including both transfer and non-transfer devices. Examples of the computer readable storage medium
include read-only memory (ROM), random-access memory (RAM), CD-ROMs, Flash memory cards, DVDs, Blu-ray
Discs, magnetic tape, optical data storage devices, and carrier waves. The computer readable storage medium can also
be distributed over network-coupled computer systems so that the computer readable code is stored and executed in
a distributed fashion.
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[0052] Examples of the invention describe a child monitoring system and method for detecting and discriminating
between children and adults passing under a sensor that is independent of the position of the sensor in relation to the
subject. The system determines a distance to a surface on which a person can stand, and calculates a reference distance
from this distance and a desired threshold. When a person enters the sensor range, the distance to the top of the person’s
head is compared with the reference distance to determine whether the person is an adult or a child. An alert can be
provided when a child is detected as opposed to an adult, and alerts can be suppressed if an adult is in the vicinity.
[0053] While the invention has been illustrated and described in detail in the drawings and foregoing description, such
illustration and description are to be considered illustrative or exemplary, and not restrictive; the invention is not limited
to the disclosed embodiments.
[0054] Other variations to the disclosed embodiments can be understood and effected by those skilled in the art in
practising the claimed invention. In the claims, the term ’comprising’ does not exclude other elements or steps and the
indefinite article ’a’ or ’an’ does not exclude a plurality. A single processor or other unit may fulfill the functions of several
items recited in the claims. The mere fact that certain measures are recited in different dependent claims does not mean
that a combination of these measures cannot be used to advantage.
[0055] Any reference signs in the claims should not be construed as limiting their scope.

Claims
20

1.

A method of detecting a subject passing a sensor (102) of a system (100), the method using the sensor (102)
mounted above a surface (106) and comprising:
determining a first distance (308) from said sensor (102) to the surface (106) by the system (100);
determining a second distance (312) from said sensor (102) to a subject (202, 204) by the system (100); and
determining whether to provide an alert in dependence on the first and second distances.

25

2.

A method according to claim 1, further comprising:
determining a reference distance (314) based on the first distance and a height threshold (310);
comparing the second distance (312) to the reference distance (314); and determining whether to provide the
alert in dependence on the result of the comparison.

30

3.

A method according to claim 2, wherein determining the reference distance (314) comprises subtracting the height
threshold (310) from the first distance (308).

4.

A method according to claim 2 or 3, comprising providing an alert if the second distance exceeds the reference
distance.

5.

A method according to claim 1, further comprising:

35
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subtracting the second distance (312) from the first distance (308) to determine a height of the subject; and
comparing the height of the subject to a height threshold (310) to determine whether to provide the alert.
6.

A method according to claim 1, comprising:
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measuring the second distance based on a known angle of the sensor with respect to the subject; and
calculating the height of the subject based on the measured second distance, the first distance and the angle.
7.

A method according to any one of claims 1 to 6, comprising providing an alert by using a result of the comparison
in combination with one or more rules governing the provision of alerts to a user.

8.

A method according to claim 7, comprising providing an alert when a child passes under the sensor and not providing
an alert when an adult passes under the sensor.

9.

A method according to claim 7, comprising suppressing an alert raised as a result of a child passing under the
sensor in accordance with conditions set in the one or more rules.
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10. A method according to any one of the preceding claims, wherein determining the first distance (308) is performed

8

EP 2 441 060 B1
during a calibration phase (302).
11. A method according to any one of claims 1 to 9, wherein determining the first distance (308) is performed at
predetermined intervals during operation of the sensor.
5

12. A method according to any one of the preceding claims, further comprising:
recording the detection of the subject as an event entry on a processor-based system (108) coupled to the
sensor (102).
10

13. A computer program, which when executed on a processor, is arranged to perform a method according to any one
of the preceding claims.
14. A system for detecting a subject positioned on a surface and passing a sensor (102), the system comprising:
15

said sensor (102) mountable to a support (104) for detecting the subject;
means for determining a first distance (308) from said sensor (102) to the surface (106) under the sensor by
the system;
means for determining a second distance (312) from said sensor (102) to a subject by the system; and
means for determining whether to provide an alert in dependence on the first and second distances.
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15. A system according to claim 14, wherein the sensor comprises a first sensor, further comprising a second sensor,
wherein the first sensor is arranged with a narrow beam to detect a child under the sensor, and the second sensor
is arranged with a wider beam to detect an adult further away from the sensor.
25

Patentansprüche
1.
30

Verfahren zum Detektieren eines Subjektes, das an einem Sensor (102) eines Systems (100) vorbeigeht, wobei
das Verfahren den Sensor (102) verwendet, der über einer Fläche (106) angeordnet ist, und wobei dieses Verfahren
Folgendes umfasst:

35

das Bestimmen eines ersten Abstandes (308) zwischen dem genannten Sensor (102) und der Fläche (106),
mit Hilfe des Systems (100);
das Bestimmen eines zweiten Abstandes (312) zwischen dem genannten Sensor (102) und einem Subjekt
(202, 204), mit Hilfe des Systems (100); und
das Ermitteln, ob in Abhängigkeit von dem ersten und dem zweiten Abstand ein Alarm gegeben werden muss.
2.

Verfahren nach Anspruch 1, das weiterhin Folgendes umfasst:

40

das Bestimmen eines Bezugsabstandes (314) auf Basis des ersten Abstandes und einer Höhenschwelle (310);
das Vergleichen des zweiten Abstandes (312) mit dem Bezugsabstand (314); und
das Ermitteln, ob in Abhängigkeit von dem Ergebnis des Vergleichs ein alarm gegeben werden muss.
45

3.

Verfahren nach Anspruch 2, wobei das Bestimmen des Bezugsabstandes (314) das Subtrahieren der Höhenschwelle
(310) von dem ersten Abstand (308) umfasst.

4.

Verfahren nach Anspruch 2 oder 3, das eine Alarmgebung umfasst, wenn der zweite Abstand den Bezugsabstand
übersteigt.

5.

Verfahren nach Anspruch 1, das weiterhin Folgendes umfasst:

50

das Subtrahieren des zweiten Abstandes (312) von dem ersten Abstand (308) zum Ermitteln einer Höhe des
Subjektes; und
das Vergleichen der Höhe des Subjektes mit einer Höhenschwelle (310) zum Ermitteln, ob der Alarm gegeben
werden muss.

55

6.

Verfahren nach Anspruch 1, das Folgendes umfasst:

9
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das Messen des zweiten Abstandes auf Basis eines bekannten Winkels des Sensors in Bezug auf das Subjekt;
und
das Berechnen der Höhe des Subjektes, und zwar auf Basis des gemessenen zweiten Abstandes, des ersten
Abstandes und des Winkels.
5

10

7.

Verfahren nach einem der Ansprüche 1 bis 6, wobei das Verfahren Folgendes umfasst: das Geben eines Alarms
durch Verwendung eines Ergebnisses des Vergleichs in Kombination mit einer oder mehreren Regeln, welche die
Alarmgebung an einen Benutzer bestimmen.

8.

Verfahren nach Anspruch 7, das die Alarmgebung umfasst, wenn ein Kind unter dem Sensor vorübergeht und kein
Alarm gibt, wenn ein Erwachsener unter dem Sensor vorübergeht.

9.

Verfahren nach Anspruch 7, das ein Alarm unterdrückt, entstanden als Ergebnis eines unter dem Sensor vorübergehenden Kindes entsprechend Bedingungen in einer oder mehreren Regeln.
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10. Verfahren nach einem der vorstehenden Ansprüche, wobei das Bestimmen des ersten Abstandes (308) während
einer Eichungsphase (302) durchgeführt wird.
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11. Verfahren nach einem der Ansprüche 1 bis 9, wobei das Bestimmen des ersten Abstandes (308) zu vorbestimmten
Intervallen im Betrieb des Sensors durchgeführt wird.
12. Verfahren nach einem der vorstehenden Ansprüche, das weiterhin Folgendes umfasst: das Aufzeichnen der Detektion des Subjektes als Ereigniseingabe in einem prozessorbasierten System (108), das mit dem Sensor (102)
gekoppelt ist.
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13. Computerprogramm, das, wenn in einem Prozessor durchgeführt, vorgesehen ist zum Durchführten eines Verfahrens nach einem der vorstehenden Ansprüche.

30

14. System zum Detektieren eines Subjektes auf einer Fläche stehend und an einem Sensor (102) vorübergehend,
wobei das System Folgendes umfasst:
den genannten Sensor (102), an einem Träger (104) befestigbar, und zwar zum Detektieren des Subjektes;
Mittel zum Bestimmen eines ersten Abstandes (308) zwischen dem genannten Sensor (102) und der Fläche
(106) unter dem Sensor, und zwar mit Hilfe des Systems;
Mittel zum Bestimmen eines zweiten Abstandes (312) zwischen dem genannten Sensor (102) und einem Subjekts, und zwar mit Hilfe des Systems; und
Mittel zum Bestimmen, ob in Abhängigkeit von dem ersten und dem zweiten abstand ein Alarm gegeben werden
muss.
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15. System nach Anspruch 14, wobei der Sensor einen ersten Sensor und weiterhin einen zweiten Sensor aufweist,
wobei der erste Sensor mit einem schmalen Strahl zum Detektieren eines Kindes unter dem Sensor ausgerüstet
ist, und wobei der zweite Sensor mit einem breiteren Strahl zum Detektieren eines Erwachsenen weiter weg von
dem Sensor ausgerüstet ist.
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Revendications
1.

Procédé de détection d’un sujet qui passe par un capteur (102) d’un système (100), le procédé utilisant le capteur
(102) qui est monté au-dessus d’une surface (106) et comprenant les étapes suivantes consistant à :

50

déterminer, par le système (100), une première distance (308) s’étendant à partir dudit capteur (102) vers la
surface (106) ;
déterminer, par le système (100), une seconde distance (312) s’étendant à partir dudit capteur (102) vers un
sujet (202, 204) ; et
déterminer s’il est nécessaire de fournir une alerte en fonction des première et seconde distances.
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2.

Procédé selon la revendication 1, comprenant en outre les étapes suivantes consistant à :

10
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déterminer une distance de référence (314) sur la base de la première distance et d’un seuil de hauteur (310) ;
comparer la seconde distance (312) à la distance de référence (314) ; et
déterminer s’il est nécessaire de fournir l’alerte en fonction du résultat de la comparaison.
5

3.

Procédé selon la revendication 2, dans lequel la détermination de la distance de référence (314) comprend la
soustraction du seuil de hauteur (310) à la première distance (308).

4.

Procédé selon la revendication 2 ou selon la revendication 3, comprenant la fourniture d’une alerte si la seconde
distance dépasse la distance de référence.

5.

Procédé selon la revendication 1, comprenant en outre les étapes suivantes consistant à :
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soustraire la seconde distance (312) à la première distance (308) afin de déterminer une hauteur du suj et ; et
comparer la hauteur du sujet à un seuil de hauteur (310) afin de déterminer s’il est nécessaire de fournir une alerte.
15

6.

Procédé selon la revendication 1, comprenant les étapes suivantes consistant à :
mesurer la seconde distance sur la base d’un angle connu du capteur par rapport au sujet ; et
calculer la hauteur du sujet sur la base de la seconde distance mesurée, de la première distance et de l’angle.
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7.

Procédé selon l’une quelconque des revendications précédentes 1 à 6, comprenant la fourniture d’une alerte par
l’utilisation d’un résultat de la comparaison en combinaison avec une ou plusieurs règles qui maîtrisent la fourniture
d’alertes à un utilisateur.

8.

Procédé selon la revendication 7, comprenant la fourniture d’une alerte lorsqu’un enfant passe sous le capteur et
la non-fourniture d’une alerte lorsqu’un adulte passe sous le capteur.

9.

Procédé selon la revendication 7, comprenant la suppression d’une alerte qui s’est produite en conséquence d’un
enfant qui passe sous le capteur selon des conditions étant fixées dans l’une ou les plusieurs règles.
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10. Procédé selon l’une quelconque des revendications précédentes 1 à 9, dans lequel la détermination de la première
distance (308) est effectuée lors d’une phase d’étalonnage (302).
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11. Procédé selon l’une quelconque des revendications précédentes 1 à 9, dans lequel la détermination de la première
distance (308) est effectuée à des intervalles prédéterminées lors du fonctionnement du capteur.
12. Procédé selon l’une quelconque des revendications précédentes 1 à 11, comprenant en outre l’étape suivante
consistant à :
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enregistrer la détection du sujet en tant qu’une entrée d’événement sur un système basé sur processeur (108)
qui est couplé au capteur (102).
13. Programme informatique qui est agencé, lorsqu’il est exécuté sur un processeur, de manière à mettre en oeuvre
un procédé selon l’une quelconque des revendications précédentes 1 à 12.
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14. Système de détection d’un sujet qui est positionné sur une surface et qui passe par un capteur (102), le système
comprenant :

50
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ledit capteur (102) qui est susceptible d’être monté sur un support (104) pour détecter le suj et ;
des moyens pour déterminer, par le système, une première distance (308) s’étendant à partir dudit capteur
(102) vers la surface (106) sous le capteur ;
des moyens pour déterminer, par le système, une seconde distance (312) s’étendant à partir dudit capteur
(102) vers un sujet ; et
des moyens pour déterminer s’il est nécessaire de fournir une alerte en fonction des première et seconde
distances.
15. Système selon la revendication 14, dans lequel le capteur comprend un premier capteur, comprenant en outre un
second capteur, dans lequel le premier capteur est agencé avec un faisceau étroit de manière à détecter un enfant
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EP 2 441 060 B1
sous le capteur et dans lequel le second capteur est agencé avec un faisceau plus large de manière à détecter un
adulte qui se trouve plus loin du capteur.
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