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Description

[0001] The invention relates to a motion detector system. Such systems are able to detect the motion of moving
objects, such as pedestrians, bicycles and cars. It is known in the artto connect a motion detector system to an electrical
device, such as a lamp, such that the device is automatically activated upon detecting motion.

[0002] In many situations it is desired to detect the speed of an object, such as the speed of a pedestrian, bicycle or
car. Conventional motion detector systems, such as radar or a system employing a camera, are able to detect the speed
of an object by processing signals received from their detector, e.g. the radar receiver or the camera. Therefore, con-
ventional systems require a processor of some sort, which has to be programmed for the desired application. In general,
these algorithms are complex and require programming of the system by an expert. This makes conventional systems
complicated and expensive.

[0003] An object of the invention is to overcome the above disadvantage and to provide a motion detector system
which can distinguish between objects in different speed ranges in an effective and cost efficient manner.

[0004] This objectis achieved by the motion detector system according to claim 1. For example, the vehicles comprise
cars, bicycles and motorcycles.

[0005] The first and second speed range are different, to be able to distinguish between objects having a speed in a
different speed range.

[0006] On the basis of detection of motion by the first detector and/or second detector, the system can distinguish
between vehicles and/or pedestrians in a first speed range - when the first detector detects motion - and vehicles and/or
pedestrians in a second speed range - when the second detector detects motion.

[0007] A further advantage of the system according to the invention is that no complex signal processing is required
to determine in which speed range a detected object falls. As each detector inherently is configured for detection in a
given speed range, the fact that a given detector detects an object immediately gives the speed range of the detected
object. Furthermore, the system can be provided with a sensor type which typically does not allow determination of the
speed of motion, such as infrared sensors. Although a single such sensor cannot be used to distinguish between objects
moving at different speeds, by combining at least two of such sensors in the system according to the invention, the
object can be associated with a certain speed range. Therefore, no complex and expensive sensor types, such as radar
or camera, are required.

[0008] Although no signal processing is required, a system according to the invention may use signal processing to
process the signals from the motion sensor.

[0009] Moreover, the energy consumption of the system according to the invention is less than conventional systems.
No complicated processing is required, so that the energy consumption due to processing components is reduced with
respect to conventional systems, such as ultrasonic systems or camera systems. In particular, the invention allows the
use of passive sensors, such as infrared sensors, which consume less energy than active sensors, such as ultrasonic
sensors. This further reduces the energy consumption.

[0010] The size of each of the zones is selected to correspond to the desired speed range. For example, the size of
the zones is defined by controlling the field of view, orientation or location of the respective detectors. For example, the
detector is placed higher to obtain a detection zone with a larger projected area on the ground.

[0011] The size of the zones is preferably measured by the length and/or width of the projection of the zone on the
ground.

[0012] More than two motion detectors may be provided. In a currently preferred embodiment of the invention, the
system comprises three motion detectors, each arranged to detect motion in a respective detection zone corresponding
to three different speed ranges.

[0013] Preferably, a first speed range corresponds to the speed typical of pedestrians, for example 0-10 km/h, 3-7
km/h or 4-6 km/h. Preferably, a second speed range corresponds to the speed typical of bicycles, for example 10 - 35
km/h, 15-30 km/h or 15-25 km/h. Preferably, a third speed range corresponds to the speed typical of cars, for example
at least 30 km/h, at least 40 km/h or at least 50 km/h, such as a speed range of 30-180 km/h, 30-160 km/h, 30-140 km/h,
30-120 km/h, 30-80 km/h, 30-60 km/h or 30-50 km/h.

[0014] It is noted that in such a configuration a fast pedestrian may be detected as "an object having a speed typical
for bicycles" or a fast bicycle may be detected as "an object having a speed typical for cars". For many applications this
suffices, such that an identification of whether the detected object is a car, bicycle or pedestrian is not required.
[0015] The speed ranges may comprise only a lower or an upper limit, or both a lower and an upper limit.

[0016] There may be overlap in the speed ranges, but preferably the selected speed ranges are distinct, i.e. they do
not overlap. Both the first and second detectors comprise an infrared motion sensor. In the case of a system with more
than two motion detectors, preferably all detectors comprise an infrared motion sensor.

[0017] Infrared motion sensors are also known as PIR (passive infrared) motion sensors or simply PIR sensors. PIR
sensors have the advantage that they are passive devices, i.e. they do not emit radiation. Therefore, PIR sensors are
energy efficient. A further advantage is that they are relatively low in price as compared to for example radar, image
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processing or ultrasonic motion sensors. One type of conventional detector system is equipped with a camera for
detecting motion. However, cameras can have the drawback of a negative public opinion due to privacy concerns related
to surveillance cameras. Furthermore, cameras are relatively expensive and require additional processing.

[0018] The output V of a typical analog PIR sensor is given by:

2
Vx gobject Tatmosphere Tlens Aobject Adetector AW R(V) /D s

wherein

- Eobject the emissivity of the object, typically 0.95;

* Tatmosphere: @tMospheric transmittance, typically 0.95;

- Tens lens transmittance, typically 0.6;

= Agpject: the area of the object;

= Agetector- the projection area on detector;

- AW: the radiance of the object in the range of wavelengths ). detectable by the PIR;
- R(v): frequency response of the sensor, with v denoting frequency; and

- D: distance to object.

[0019] The temperature of objects to be detected (humans, cars) is typically 300K - 330K. For this temperature range
Planck’s law gives a maximum for the radiance W(X) around a wavelength & of about 8-13 pum. Therefore, mast PIR
sensors are sensitive in this wavelength range.

[0020] OnthebasisofPlanck’slawthe radiance of the object inthe range 8-13 wm can be calculated to be approximately
AW =~ 74 AT, wherein AT is the difference in temperature between the object and the environment (note that most PIR
sensors are differential sensors, i.e. sensitive to changes in temperature).

[0021] The quantities eqpject; Tatmospherer Tlens: Aabject @Nd Adetector €@N be considered constant for a given setup. This
gives:

V& AT R(v) / D*.

[0022] Therefore, a larger temperature difference will give rise to a larger voltage of the output signal. Furthermore,
as the distance between object and sensor increases, the output voltage of the PIR sensor decreases according to a
square law. For example, a car has a higher temperature than pedestrians or cyclists due to its engine. Therefore, as
the distance D is increased, at some point the output of the sensor will be too low to detect pedestrians or cyclists, but
cars will be detected due to their higher temperature with respect to the environment.

[0023] Additionally, digital PIRs can be applied where the aforementioned signal processing is performed internally
resulting in a digital information output.

[0024] Preferably, at least one of the motion detectors is arranged for detecting vehicles comprising an engine, such
as a car or a motorcycle, by arranging said at least one detector such that detection zone has a size corresponding to
a speed range typical for said vehicles. Examples of such speed ranges include: at least 30 km/h, at least 40 km/h, at
least 50 km/h, at least 60 km/h, 30-180 km/h, 30-150 km/h, 30-140 km/h, 30-130 km/h, 30-120 km/h, 30-100 km/h and
30 - 80 km/h, 30-60 km/h and 30-50 km/h. Preferably, the motion detector for detecting vehicles is arranged such that
the distance from the detector to the detection zone is such that the output voltage of the PIR is above a predefined first
threshold when a vehicle comprising an engine crosses the detection zone and the output voltage of the PIR is below
a predefined second threshold when a pedestrian or bicycle crosses the detection zone. The first threshold and second
threshold may be different or equal.

Therefore, the size of the detection zone and the distance to the motion detector can be selected on the basis of the
difference in typical temperature and speed of vehicles with an engine versus objects without an engine, such as
pedestrians and bicycles.

[0025] Preferably, the infrared motion sensor is of the type that operates in a differential manner. Such PIR sensors
comprise at least two sensing elements in a reversed polarity configuration: a negative and a positive sensing element.
This divides the field of view of the motion sensor into a number of zones corresponding to the number of sensing
elements. For example, a common type of PIR sensor comprises two adjoining sensing elements, thereby defining a
positive zone A and a negative zone B (see figures 10A and 10C). The output of the sensor depends on the relative
change in the infrared radiation from these two zones. An increase of IR radiation in the positive zone A will lead to an
increase of the sensor output, whereas an increase of the IR radiation in the negative zone B will lead to a decrease of
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the sensor output. When an object passes the IR motion sensor, it passes both zones, leading to a bipolar signal. This
will be illustrated further with reference to figure 10. If the object passes from the positive zone A to the negative zone
B, as in figure 10A, the sensor output will be a signal starting from the baseline to a positive value, then returning to the
baseline as the object moves towards the boundary between the positive and negative zone, then taking a negative
value as the object is in the negative zone and returning to baseline again when the object moves out of the negative
zone and out of the field of view of the sensor, as in figure 10B. If an object passes from zone B to A, as in figure 10C,
the signal appears similar to figure 10D.

[0026] Preferably the infrared motion sensors are provided with a lens, such as a Fresnel lens, or a mirror, such as a
focussing mirror. This enables adjusting the field of view of the sensor. Preferably, a lens is provided, as lenses are less
prone to getting dirty, e.g. due to dust, and are easier to clean than mirrors.

[0027] In a preferred embodiment, at least one of the detectors comprises a lens or mirror arranged such that the
respective detection zone is divided into at least two subzones.

[0028] For example, a lens or mirror having multiple optical axes is provided. Such a lens / mirror is also known as a
multi-zone lens / mirror. In another example, multiple lenses or mirrors are provided.

[0029] A conventional lens or mirror has a single optical axis. Therefore, such a lens or mirror will project a single
image on the infrared sensor. The image is divided by the PIR sensor into a positive zone and a negative zone. On the
other hand, when using multiple lenses or mirrors, or a lens or mirror having multiple optical axes, multiple images are
projected on the infrared sensor. In other words, the detection zone is effectively divided into a number of subzones,
and each of the subzones is projected by the lens or mirror on the PIR sensor. The images of these subzones are
overlapping each other on the sensor. Therefore, the sensor divides each of these subzones into a positive and negative
zone. So effectively, instead of having a single positive and a single negative zone, the detection zone is divided into a
number of positive and negative zones. This can increase the detection efficiency.

[0030] Preferably, the lens or mirror is arranged to divide the respective detection zone into four subzones.

[0031] Increasing the number of subzones will increase the detection efficiency, but only up to a certain point. If too
many subzones are created, the subzones will become too small to effectively detect moving objects. In practice, the
inventors found four to be an advantageous number of subzones for street lighting applications, e.g. for detection zones
having awidth and length of about 2-10 m, for example 3 or 4 m. Preferably, the subzones are arranged in two rows of two.
[0032] A lens or mirror which divides the detection zone into four subzones is particularly advantageous in the case
of an infrared motion sensor having two sensing elements in a reversed polarity configuration as described above.
Alternatively, an infrared motion sensor comprising more than two sensing elements, i.e. having a field of view divided
into multiple negative and positive regions, can be used. For example, the infrared motion sensor comprises four sensing
elements with two negative and two positive regions, e.g. arranged in a chessboard configuration. Preferably, the number
of subzones n,,, into which the lens or mirror divides the detection zone is chosen taking into account the number of
sensing elements Ngyg,q,,~ Preferably, nig,s ™ Neensor IS selected to be equal to 4, 6, 8 or 12.

[0033] In a preferred embodiment, the first and second motion detector each comprise an infrared motion sensor
having at least two sensing elements in a reversed polarity configuration thereby dividing the respective detection zone
into at least one negative part and at least one positive part, the second motion detector being rotated with respect to
the first motion detector

- aboutasubstantially vertical axis to obtain a different location for the second detection zone than for the first detection
zone; and

- about a second axis to at least partially compensate for rotation of the at least one negative part with respect to the
at least one positive part of the second detection zone as compared to the first detection zone due to said rotation
about the substantially vertical axis.

[0034] For example, the first motion detector is arranged in a first orientation in which the boundary between the at
least one negative part and the at least one positive part of the first detection zone is directed in a first direction. The
second motion detector is rotated about the second axis - being different from the substantially vertical axis - such that
the boundary between the at least one negative part and the least one positive part of the second detection zone is
directed in substantially the same direction as the first direction.

[0035] The location of the detection zones can be adjusted by rotating and/or tilting the respective motion detector.
However, when using a differential PIR sensor, rotation of the sensor about a vertical axis will also rotate the respective
negative and positive parts of the corresponding detection zone with respect to each other. Although the effect of this
rotation on detection is relatively small at small angles, i.e. 1-5 degrees, rotation may negatively influence the detection
efficiency at larger angles, i.e. angles equal or greater than 30 degrees, preferably equal or greater than 40 degrees,
most preferably equal or greater than 45 degrees. For example, when monitoring a road, the negative and positive parts
of the detection zone have to be orientated such that a vehicle or pedestrian travelling along the road first passes one
of the negative or positive parts and subsequently the other. Rotation of the detector to adjust the location of the detection
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zone results in a change in the orientation of the negative and positive parts of the detection zone, which can result in
incorrect alignment with respect to the road. This reduces the detector efficiency. The described embodiment of the
invention solves this problem by compensating for the rotation about the vertical axis by rotation about a second axis,
being different from the vertical axis. For example, the second axis is substantially perpendicular to the vertical axis.
Preferably, the second axis is an axis substantially perpendicular to the sensing area of the sensor, i.e. an axis normal
to the sensing area of the sensor, and/or substantially perpendicular to any lens / mirror, i.e. an axis normal to the lens
/ mirror. For example, the sensor and/or lens / mirror are rotated by 90 degrees about this axis.

[0036] In an application of the detector system along a road, the above has the advantage that the second motion
detector can be configured to effectively detect objects along the road as far as 10-50 m away from the detector.
Furthermore, the same sensor and/or lens can be used for the second motion detector as for the first motion detector.
Using the same sensor and/or lens, different detection zones can be defined, wherein the locations of the negative and
positive parts of the detection zone with respect to each other are controlled by rotation of the sensorabout the second axis.
[0037] It is noted that the above embodiment is in particular advantageous when the system is placed to the side of
the detection zone, such as when the system is attached to the vertical section of the pole of a street light and monitors
the road next to the pole. This in contrast to a situation where the system is placed directly above the detection zone,
such as when the system is attached to the horizontal section of the pole of a street light.

[0038] In a preferred embodiment, the system comprises at least two motion detectors for detecting vehicles and/or
pedestrians having a speed in substantially the same speed range, being arranged to detect moving objects, such as
vehicles and/or pedestrians, in respective detection zones having substantially the same size, said same size determining
said same speed range, wherein the detection zones of said at least two motion detectors are provided at a distance
from each other.

[0039] In other words, the system according to this embodiment comprises at least two motion detectors which each
define a detection zone for detecting objects within the same speed range A and at least one further motion detector
defining a detection zone for detecting object within a different speed range B. Preferably, two detectors are provided
for each speed range, i.e. two detectors for speed range A and two detectors for speed range B.

[0040] By providing two detectors for each speed range, the detection efficiency is increased. For example, the detector
system can be adapted to only output a signal indicating the speed range of a detected object if all detectors arranged
for that speed range have detected an object within a predefined time interval. The time interval should be related to the
distance between the respective zones and the common speed range.

[0041] Preferably, the at least two motion detectors configured to detect objects within the same speed range define
detection zones which are non-overlapping or partly overlapping. For example, the detection zone of the first detector
covers a part of the road to the left of the part of the road covered by the detection zone of the second detector.
[0042] In a currently preferred embodiment according to the invention, the system comprises two sets of motion
detectors: two motion detectors for detection in a first speed range and two motion detectors for detection in a second
speed range.

[0043] In a further preferred embodiment, the system further comprises a processing component connected to said
at least two motion detectors adapted to determine the direction of a detected object on the basis of the order of detection
by said at least two motion detectors.

[0044] For example, two detectors (A and B) are provided to detect objects in the speed range 5-15 km/h. Detector
A has a detection zone to the left of the detection zone of detector B. If within a predefined interval first detector A and
then detector B detects motion, the system outputs that motion was detected in a speed range of 5-15 km/h from left to
right. If within a predefined interval first detector B and subsequently detector A detects motion, the system outputs that
motion was detected in a speed range of 5-15 km/h from right to left.

[0045] Therefore, even if the motion detectors used in the system are not capable of detecting the direction of motion
per se, the system is able to detect the direction of motion.

[0046] Preferably, the system comprises an output component for outputting a signal indicating the first and/or the
second speed range.

[0047] In a preferred embodiment, the output component is configured to output a signal indicating one of:

- the speed range comprising the lowest speed; and
- the speed range comprising the highest speed,

when the first motion detector and the second motion detector both detect an object.

[0048] In cases where the speed ranges of the first and second detection zones overlap, both the first and second
detector can detect the same object at the same time. In this embodiment, the output of the system in such a case is
either the speed range comprising the lowest speed or the speed range comprising the highest speed. The speed range
comprising the lowest / highest speed can be defined as the speed range having the lowest lower limit / highest upper
limit. In one example, the speed range comprising the lowest speed is selected as output. For example, if the first speed
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range is 2 - 8 km/h and the second speed range is 5 - 18 km/h, if both detectors detect an object within a predefined
time interval, the system outputs a signal corresponding to the first speed range, i.e. the interval 2 - 8 km/h. Effectively,
the output of the system then corresponds to the speed ranges 2 - 8 km/h and 8 - 18 km/h, i.e. the lower limit of the
second speed range is redefined by the operation of the output component. In a currently preferred embodiment, the
speed range comprising the highest speed is selected as output. In many situations, selecting the highest speed is
preferable due to safety considerations. For example, using the same speed ranges as before, if within a predefined
interval both detectors have detected an object, the output corresponds to the second speed range, i.e. the interval 5 -
18 km/h, as this speed range includes the highest upper limit.

[0049] In a preferred embodiment, the system comprises an accelerometer, wherein the system is arranged to com-
pensate output of the first and second detector for movement of the system detected by the accelerometer.

[0050] One of the envisaged applications of the system of the invention is to provide it on a lamppost of a streetlight,
for controlling the streetlight on the basis of the detected motion. However, streetlight lampposts are known to move in
the wind. This motion can be detected by the motion detectors in the system, which will lead to false triggers. For example,
a hot car is parked in the field of view of a PIR sensor. The parked car is running stationary or has just been used such
that it is still warm. Due to the movement of the detector system, the hot car may pass through the field of view of the
PIR sensor, resulting in a false motion detection.

[0051] By providing an accelerometer, the system is able to compensate for this own maotion, adjusting its output based
on the detected acceleration.

[0052] For example, when using PIR motion sensors, the frequency of detection is registered. The accelerometer
registers the frequency of motion of the detector system itself. If the frequency of detection is substantially equal to the
frequency registered by the accelerometer, the detection of motion at that frequency is ignored.

[0053] The detector system according to the invention is preferably applied in an application for controlling lights, such
as street lighting, indoor lighting and lighting in parking lots / garages.

[0054] The invention further relates to a lighting system, the lighting system comprising

- the motion detector system as described above;

- atleast one light source; and

- acontrollerwhichis actively connected to the motion detector system and to the atleast one light source for controlling
the at least one light source on the basis of the detection of a moving object, such as a vehicle and/or pedestrian,
by the motion detector system.

[0055] The same advantages and effects as described above for the motion detector system according to the invention
apply tothe lighting system according to the invention. Furthermore, features of both systems can be combined as desired.
[0056] For example, the lighting system defines "occupancy = no" and "occupancy = yes" levels for the light source,
e.g. 40% and 90% respectively. When "occupancy = no" the lights will be at the low level, and when a presence is
detected ("occupancy= yes") the light level will increase to the high level.

[0057] Preferably, the controller is arranged to control the light source based on the speed range in which the detected
object is classified.

[0058] As the motion detector system can determine in which one of at least two speed ranges the speed of the
detected vehicles and/or pedestrians falls, the controller can adjust the illumination level of the light source depending
on this determination.

[0059] Forexample, the detection system is provided with three motion detectors, such that the system can distinguish
between three speed ranges. The three speed ranges correspond to the typical speed of pedestrians, bicycles and cars,
as described earlier.

[0060] Preferably, the lighting system comprises a number of lighting nodes forming a multi-node network, wherein
each lighting node comprises:

- alight source;
- acontroller connected to the light source; and

communication means connected to the controller for communication between the lighting nodes, wherein at least one
of the lighting nodes comprises a motion detector system. Lighting nodes comprising a motion detector system will, in
the following text, be referred to as detector nodes.

[0061] In such alighting node network, lighting nodes can communicate with each other to establish a lighting pattern
upon the detection of a moving object by one or more of the detector nodes. Preferably, the controller of the detector
node is adapted to send a control signal to at least one other lighting node in the network upon detection of an object.
Thereby, multiple light sources can be controlled on the basis of the detection by the detection node. Preferably, the
controller of the detector node is adapted to send a control signal to at least one of the other lighting nodes on the basis
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of the detected speed range.

[0062] The lighting system according to the invention enables creating a lighting pattern with the lighting nodes de-
pending on the speed and/or direction of motion.

[0063] For example, when a detector node detects motion, it controls its light source to illuminate with an intensity of
100%. Subsequently, it sends a control signal to other lightning nodes according to a predefined relationship, for example
according to its direct neighbors on a predefined path.

[0064] In the context of the application, a direct or first order neighbor of a first node is a second node which is next
to the first node on a predefined path. The second order neighbor of a first node is a second node on a predefined path
which is separated from the first node by exactly one other node. Generally, an n-th order neighbor of a first node is a
second node which is separated from the first node by exactly (n-1) other nodes along a predefined path.

[0065] Returningtothe example: uponreceiptofthe control signal generated by the detector nodes, the direct neighbors
control their light sources to burn at a light level of 90%. The light level is preferably defined in the control signal sent by
the detector node. Preferably, the detector node also sends a message to second order neighbors, such that their lights
will burn at for example 70%. In this way, a person passing the light sources along a predefined path will be surrounded
by an "envelope" of lighting.

[0066] The controller may directly control neighboring light sources, e.g. via an electrical connection, or may indirectly
control neighboring light sources by communicating with a neighboring lighting system as described above, e.g. via
wireless communication, ethernet, modbus, PLC.

[0067] The number of light sources activated in response to the detection of an object can be made dependent on the
speed of the moving object. A faster moving object will require a larger light envelope than a slower moving object. The
controller of the lighting system of the invention is preferably adapted to control the light sources such that a predefined
envelope corresponding to the speed range determined by the motion detector system is applied.

[0068] It is noted that an overlap in speed ranges is possible. For example, a first speed range is 5-15 km/h and a
second speed range is 10-30 km/h. In that case, preferably the system determines the object to be in the speed range
comprising the highest speed. Alternatively, the speed range comprising the lowest speed can be selected by the system.
[0069] Inapreferred embodiment, the lighting system further comprises a second motion detector system as described
above, being connected to the first motion detector system, wherein the first motion detector system comprises the
controller, the controller being arranged to control the light source based on the detection by both detector systems.
[0070] The first motion detector system acts as a master device, whereas the second system acts as a slave device.
The master device comprises the controller which controls the at least one light source. The slave device is used for
detection purposes only and sends its output to the master device. The master device can then control the light source
taking into account the output of both detector systems. This enables a larger detection area to be covered by the lighting
system, as objects in the field of view of both motion detection systems are taken into account. Typically, the field of
view of the motion detection systems can be about 180 degrees or less. By providing two motion detection systems,
360 degree coverage can be obtained.

[0071] In another embodiment, the master and slave are integrated into a single casing which is mountable around a
pole.

[0072] In a preferred embodiment, the lighting system comprises a casing, the casing comprising a mounting part for
mounting the casing to a lamppost and a detachable part which is detachably connected to the mounting part, the
mounting part comprising an electronic circuit for connection to the light source and electrical connection means for
disconnectably connecting to further electronics, wherein the electronic circuit is configured such that the voltage over
the connection means is below 30 V, preferably below 20 V, more preferably below 15 V.

[0073] In certain applications the lighting system according to the invention has to control a light source by using
relatively high voltage levels, e.g. at least 50V, at least 100V or at least 120V. This poses a safety risk for personnel
performing maintenance to the lighting system. The invention provides an electronic circuit in the mounting part which
is configured to operate at these high voltage levels. Further electronics of the system, such as the motion detector
system or part of the controller, can connect with this electronic circuit and operate atrelatively low voltages. For example,
the additional electronics, such as the motion detector system, is housed in the detachable part of the casing.

[0074] The invention further relates to a method for detecting moving vehicles and/or pedestrians and determining in
which one of at least two speed ranges the speed of the detected vehicles and/or pedestrians falls according to claim
13. The same advantages and effects as described above for the motion detector system and lighting system apply to
the method according to the invention. Furthermore, features of the method and the two systems can be combined as
desired.

[0075] Further details, advantages and effects will be elucidated on the basis of preferred embodiment, wherein
reference is made to the accompanying figures.

Figure 1 shows a front view of an embodiment of the motion detector system according to the invention;
Figures 2A-B show a perspective view (2A) and a top view (2B) of the motion detector system of figure 1 attached
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to a pole;

Figures 3A-B show a perspective view (3A) and a top view (3B) of an embodiment of a lighting system according
to the invention with a master/slave configuration;

Figure 4 shows a dissembled motion detector system according to figure 1;

Figure 5 shows a front view of one of the lenses of the motion detector system of figure 1;

Figure 6-9 show schematic top views of the detection zones and detection subzones of the mation detector system
of figure 1; and

Figures 10A-D illustrate the working of a PIR sensor having two sensing elements with reversed polarities.

[0076] Motion detector system 2 (figure 1) comprises a casing 4 in which lenses 6a, 6b, 8a, 8b and 10a, 10b are
provided. Each lens is provided in front of a PIR motion sensor (not shown). Lenses 6a, 6b are oriented with an angle
of 10-30 degrees with respect to the vertical plane, i.e. the optical axes of lenses 6a, 6b show an angle of 10-30 degrees
with respect to the horizontal plane. For lenses 8a, 8b this angle is 20-45 degrees, and for lenses 10a, 10b this angle
is 30-60 degrees.

[0077] Motion detector system 2 (figure 2A-B) is attached by straps 12 to a pole 14 of a street lighting. The pole 14 is
located near to street 16 to light up the street. The field of view 18 of detector system 2 is schematically illustrated in
this figure. The detection zones will be illustrated in more details below with reference to figures 6-9.

[0078] Inanalternative embodiment according to the invention, the motion detector system is configured to be attached
to a horizontal section of a street light, e.g. an upper horizontal part of the pole or the armature. In such a case, the
motion detectors can be said to "look down". This has the advantage that no or at least almost no tilting of the sensors
about a horizontal axis parallel to the road is required. The sensor may be tilted about a horizontal axis substantially
perpendicular to the road, to define the position of the detection zone along the road. In other words, substantially only
tilting about a single horizontal axis is required for defining the detection zones.

[0079] In an embodiment of a lighting system (figure 3A-B) according to the invention, motion detector system 2 acts
a master. On the other side of pole 14 a second motion detector system 2’ is attached. This second motion detector
system detects motion on the second street 16’ on the other side of pole 14. The field of view 18’ of system 2’ has been
schematically illustrated. In this embodiment, system 2 comprises a controller for controlling the street light attached to
pole 14. System 2’ does not comprise a controller, but communicates the output of its detection to system 2, for example
via an electrical connection. System 2 controls the lighting on the basis of the detection signals of both systems 2, 2'.
[0080] The casing 4 comprises two parts (figure 4). A base part (left part in figure 4) is attached to the pole and
comprises power circuit board 20. Controlling the light source is performed by circuit board 20. The removable part (right
partin figure 4) houses the integrated electronics for operating the detectors. Via an electrical connection, the electronics
of the removable part can communicate with the base part to control the lighting. With this configuration, the removable
part only deals with relatively low voltages (in the order of 12V), whereas the higher voltages for the lighting are limited
to PCB 20. This allows for safe maintenance of the system, as the removable part can be removed and serviced, without
exposure to the higher voltage levels.

[0081] Each lens 6a, 6b, 8a, 8b, 10a, 10b is a Fresnel lens as shown in figure 5. The Fresnel lens comprises a flange
24 for fixing of the lens in casing 4. The lenses show the annular segments 26 typical of Fresnel lenses. The lenses
have four optical centres 28, 30, 32, 34, each defining a different optical axis. The focal length is the same for all lenses.
[0082] The effect of the lens having four optical centres will be described next with reference to figures 6-9.

[0083] The projection of the detection zone of lenses 10a, 10b and the corresponding PIR sensors is depicted in figure
6. The detection zone is divided into eight subzones, wherein each subzone comprises both a positive part (quadrilaterals
with thin contours) and a negative part (quadrilaterals with thick contours). Four subzones 36a are due to lens 10a and
four subzones 36b due to lens 10b. The upper two subzones A of subzones 36a are due to optical centres 28, 30 of
lens 10a. The lower two subzones B of subzones 36a are due to optical centres 32, 34.Each subzone includes a negative
and positive part. It is noted that the positive and negative part of the subzones are drawn spaced apart. In practice, the
positive and negative parts usually adjoin each other.

[0084] Thelengthd1 ofthe projection ofthe total detection zone is approximately 4 m, while the width d2 is approximately
3m. Therefore, the length of each subzone, comprising one positive part and one negative part, is approximately 1 m.
The PIR sensor has a typical bandwidth of 0.2 - 2 Hz. Therefore, this detection zone will be able to detect within a speed
range of 0.2 - 2 m/s or 0.72 - 7.2 km/h. This is the speed range typical for pedestrians.

[0085] Figure 7 shows the detection zone of lenses 8a, 8b and their corresponding PIR sensors. The layout is very
similar to the layout shown in figure 6, due to the use of the same lens for all three sensor pairs. However, the size of
the detection zone of figure 7 is larger due to the different tilting angle of the lens and sensor: the length d3 is 10m and
the width d4 is 7.5 m. The length of each pair of negative and positive parts is 2.5 m. Therefore, the speed range
detectable by the sensors corresponding to lenses 8a, 8bis 0.5-5 m/s or 1.8 km /h - 18 km /h. This is the typical speed
range for bicycles.

[0086] Figure 8 shows the detection zone of lenses 6a, 6b. These lenses are orientated with their optical axes in meore



10

15

20

25

30

35

40

45

50

55

EP 2 957 149 B1

or less opposite directions. With respect to the detection zones of lenses 8a, 8b, 10a, 10b the lenses have been rotated
about a vertical axis by an angle a of approximately 50 degrees. Furthermore the tilt of the sensor and lens have been
adjusted. Thisresults in two clusters of subzones 40a, 40b which are provided at a distance from each other. Furthermore,
the lens and PIR sensor have been rotated 90 degrees about a horizontal axis perpendicular to the detection surface
of the sensor, with respect to the configuration described in figures 6 and 7. This ensures that the alternating positive
and negative zones are still orientated in the desired direction with respect to the road, i.e. a vehicle passing subzones
40a and/or 40b will pass a sequence of alternating positive and negative parts.

[0087] The width d5 of each of the detection zones is about 50 meters. Therefore, each pair of negative and positive
part has awidth of approximately 25 m. The detection zones of figure 8 are therefore arranged for the detection of objects
having a speed in the range of 5 m/s - 50 m/s or 18 km/h - 180 km/h.

[0088] Note that due to the increased field of view of detectors 6a, 6b, the minimal temperature for an object to be
detectable is higher than in the smaller detection zones of figures 6 and 7. This increases the ability of the system to
distinguish between cars and pedestrians / cyclists.

[0089] Figure 9 shows an overview of all detection zones combined in one figure. Note that the pedestrian detection
zone overlaps in space with the bicycle detection zone. The pedestrian detection zone is defined close to the pole 14,
as this will be the usual place pedestrians are walking, e.g. on a sidewalk. Further note that the speed ranges of the
pedestrian detection zone and bicycle detection zone overlap. In case both detectors detect an object, the system will
output a signal corresponding to "bicycle", for safety reasons.

[0090] The detection by the system according to the invention of a car, bicycle and pedestrian will be described next
with reference to figures 6-8.

[0091] Imagine that a pedestrian travels along the street at 5 km/h. The pedestrian will pass the detection zones 36a-
b (figure 6). As the speed of the pedestrian falls within the speed range of these detection zones, the PIR sensor belonging
to lens 10a, 10b will trigger. Furthermore, as the speed of the pedestrian also falls within the speed range of the bicycle
detector (detection zones 38a-b), the PIR sensor belonging to lens 8a, 8b will also trigger. On the basis of both detectors
triggering, the system indicates that an object in the speed range 1.8 - 18 km/h has been detected. Alternatively, the
system is configured to output a signal indicating the speed range 0.72 - 7.2 km/h when both detectors are triggered.
Such an alternative configuration effectively redefines the speed ranges to 0.72 - 7.2 km/h and 7.2 - 18 km/h.

[0092] Next, a cyclist travels along the road at a speed of 16 km/h. The cyclist will be detected in the detection zones
38a-b of figure 7, as his speed falls within the speed range of 1.8 km/h - 18 km/h. The PIR sensor of detection zone 36
will not detect the cyclist, as it is too fast for the speed range of this detection zone. Neither will the detectors of detection
zones 40a-b detect the cyclist, as the cyclist is too slow to be detected by these detectors.

[0093] A car passing at a speed of 40 km/h will not be detected by the PIR sensors of either of the detection zones
36 and 38, as its speed is above the upper limits of the speed ranges of the corresponding motion detectors. As its
speed falls within the speed range of the motion detector comprising lenses 6a, 6b, it will be detected by this motion
detector.

[0094] The presentinventionis by no means limited to the above described preferred embodiments thereof. The rights
sought are defined by the following claims, within the scope of which many modifications can be envisaged.

Claims

1. Motion detector system (2) for detecting moving vehicles and/or pedestrians and determining in which one of at
least two speed ranges the speed of the detected vehicles and/or pedestrians falls, comprising:

- a first motion detector (10a, 10b; 8a, 8b) for detecting vehicles and/or pedestrians having a speed in a first
speed range, the first detector being arranged to detect moving objects in a first detection zone (36a, 36b; 38a,
38b) having a first size (d1, d2; d3, d4), the first size (d1, d2; d3, d4) determining the first speed range in that
the first size of the first zone is selected to correspond with the desired first speed range to be detected; and

- a second motion detector (6a, 6b) for detecting vehicles and/or pedestrians having a speed in a second speed
range, the second detector being arranged to detect moving objects in a second detection zone (40a, 40b)
having a second size (d4, d5), the second size (d4, d5) determining the second speed range in that the second
size of the second zone is selected to correspond with the desired second speed range to be detected; and

wherein both detectors comprise an infrared motion sensor, wherein each detector is inherently configured for
detection in a given speed range; and

wherein the motion detector system is attached to a street lighting.

2. Motion detector system (2) according to claim 1, wherein at least one of the detectors (6a, €b; 8a, 8b; 10a, 10b)
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comprises a lens (6a, 6b; 8a, 8b; 10a, 10b) or mirror arranged such that the respective detection zone (40a, 40b;
38a, 38b; 36a, 36b) is divided into at least two subzones.

Maotion detector system (2) according to claim 2, the lens (6a, 6b; 8a, 8b; 10a, 10b) or mirror being arranged to
divide the respective detection zone into four subzones.

Mation detector system (2) according to any of the claims 1-3, the first (10a, 10b; 8a, 8b) and second (6a, 6b) motion
detector each comprising an infrared motion sensor having at least two sensing elements in a reversed polarity
configuration thereby dividing the respective detection zone into at least one negative part (Fig 10A: B) and at least
one positive part (Fig 10A: A), wherein the second mation detector (6a, 6b) is rotated with respect to the first motion
detector (8a, 8b; 10a, 10b)

- about a substantially vertical axis to obtain a different location for the second detection zone (40a, 40b) than
for the first detection zone (36a, 36b; 38a, 38b); and

- about a second axis to at least partially compensate for rotation of the at least one negative part with respect
to the at least one positive part of the second detection zone (40a, 40b) as compared to the first detection zone
(362, 36b; 38a, 38b) due to said rotation about the substantially vertical axis.

Maotion detector system (2) according to any of the claims 1-4, comprising at least two motion detectors (6a, 6b; 8a,
8b; 10a, 10b) for detecting vehicles and/or pedestrians having a speed in substantially the same speed range, being
arranged to detect moving objects in respective detection zones (40a, 40b; 38a, 38b; 36a, 36b) having substantially
the same size, said same size determining said same speed range, wherein the detection zones of said at least
two motion detectors are provided at a distance from each other.

Mation detector system (2) according to claim 5, further comprising a processing compaonent (20) connected to said
at least two motion detectors (6a, 6b; 8a, 8b; 10a, 10b) adapted to determine the direction of a detected object on
the basis of the order of detection by said at least two motion detectors (6a, 6b; 8a, 8b; 10a, 10b).

Mation detector system (2) according to any of the claims 1-6, further comprising an output component for outputting
a signal indicating either the first or the second speed range, the output component being configured to output a
signal indicating one of the speed range comprising the lowest speed or the speed range comprising the highest
speed when the first motion detector and the second motion detector both detect an object, preferably the speed
range comprising the highest speed.

Motion detector system (2) according to any of the claims 1-7, further comprising an accelerometer, wherein the
system is arranged to compensate output of the first and second detector for movement of the system (2) detected
by the accelerometer.

Lighting system (2, 2, 14) comprising:

- the motion detector system (2) of any of the claims 1-8;

- at least one light source (14); and

- a controller (20) which is actively connected to the motion detector system (2) and to the at least one light
source (14) for controlling the at least one light source on the basis of the detection of a moving object by the
motion detector system.

Lighting system (2, 2°, 14) according to claim 9, wherein the controller is arranged to control the at least one light
source (14) based on the speed range in which the detected object is classified.

Lighting system (2, 2', 14) according to claim 9 or 10, further comprising a second motion detector system (2’)
according to any of the claims 1-9, being connected to the first motion detector system (2), wherein the first motion
detector system (2) comprises the controller (20), the controller (20) being arranged to control the at least one light
source (14) based on the detection by both motion detector systems (2, 2°).

Lighting system (2, 2’, 14) according to any of the claims 9-11, comprising a casing (4) comprising a mounting part
for mounting the casing to a lamppost (14) and a detachable part which is detachably connected to the mounting
part, the mounting part comprising an electronic circuit for connection to the light source and electrical connection
means for disconnectably connecting to additional electronics, wherein the electronic circuit is configured such that
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the voltage over the connection means is below 50 V, preferably below 40 V, more preferably below 30 V.

13. Method for detecting moving vehicles and/or pedestrians and determining in which one of at least two speed ranges
the speed of the detected vehicles and/or pedestrians falls, comprising:

- detecting vehicles and/or pedestrians having a speed in afirst speed range, using a first motion detector (10a,
10b; 8a, 8b) being arranged to detect moving objects in a first detection zone (36a, 36b; 38a, 38b) having a first
size (d1, d2; d3, d4), the first size (d1, d2; d3, d4) determining the first speed range; and

- detecting vehicles and/or pedestrians having a speed in a second speed range, using a second motion detector
(6a, 6b) being arranged to detect moving objects in a second detection zone (40a, 40b) having a second size
(d4, d5), the second size (d4, d5) determining the second speed range; and

wherein both detectors comprise an infrared motion sensor, wherein each detector is inherently configured for
detection in a given speed range; and
wherein both detectors are attached to a street lighting.

Patentanspriiche

1. Bewegungsmeldersystem (2) zur Erkennung von Fahrzeugen und/oder FuRgéangern in Bewegung und Bestimmen,
inwelchen von wenigstens zwei Geschwindigkeitsbereichen die Geschwindigkeit der erkannten Fahrzeuge und/oder
FuRganger fallt, das aufweist:

- einen ersten Bewegungsmelder (10a, 10b; 8a, 8b) zum Erkennen von Fahrzeugen und/oder Fugangern mit
einer Geschwindigkeit in einem ersten Geschwindigkeitsbereich, wobei der erste Melder eingerichtet ist, um
sich bewegende Objekte in einer ersten Erkennungszone (36a, 36b; 38a, 38b) mit einer ersten Grolke (d1, d2;
d3, d4) zu erkennen, wobei die erste GréRe (d1, d2; d3, d4) den ersten Geschwindigkeitsbereich bestimmt, in
dem die erste GroRe der ersten Zone ausgewahlt wird, um dem gewlinschten Geschwindigkeitsbereich, der
erkannt werden soll, zu entsprechen; und

- einen zweiten Bewegungsmelder (6a, 6b) zum Erkennen von Fahrzeugen und/oder FuRgangern mit einer
Geschwindigkeit in einem zweiten Geschwindigkeitsbereich, wobei der zweite Melder eingerichtet ist, um sich
bewegende Objekte in einer zweiten Erkennungszone (40a, 40b) mit einer zweiten GroRe (d4, d5) zu erkennen,
wobei die zweite Grolke (d4, d5) den zweiten Geschwindigkeitsbereich bestimmt, in dem die zweite GroRe der
zweiten Zone ausgewahlt wird, um dem gewiinschten Geschwindigkeitsbereich, der erkannt werden soll, zu
entsprechen; und

wobei beide Melder einen Infrarotbewegungssensor aufweisen, wobei jeder Melder inharent fir die Erkennung
in einem gegebenen Geschwindigkeitsbereich konfiguriert ist; und

wobei das Bewegungsmeldersystem an einer StralRenbeleuchtung befestigt ist.

2. Bewegungsmeldersystem (2) nach Anspruch 1, wobei wenigstens einer der Melder (6a, 6b; 8a, 8b; 10a, 10b) eine
Linse (6a, 6b; 8a, 8b; 10a, 10b) oder einen Spiegel aufweist, die/der derart eingerichtet ist, dass die jeweilige
Erkennungszone (40a, 40b; 38a, 38b; 36a, 36b) in wenigstens zwei Teilzonen unterteilt wird.

3. Bewegungsmeldersystem (2) nach Anspruch 2, wobei die Linse (6a, 6b; 8a, 8b; 10a, 10b) oder der Spiegel einge-
richtet ist, um die jeweilige Erkennungszone in vier Teilzonen zu unterteilen.

4. Bewegungsmeldersystem (2) nach einem der Anspriiche 1 - 3, wobei der erste (8a, 8b; 10a, 10b) und zweite (643,
6b) Bewegungsmelder jeweils einen Infrarotbewegungssensor mit wenigstens zwei Abtastelementen in einem Auf-
bau mit umgekehrter Polaritat haben, wodurch die jeweilige Erkennungszone in wenigstens einen negativen Teil
(Fig. 10A: B) und wenigstens einen positiven Teil (Fig. 10A: A) unterteilt wird, wobei der zweite Bewegungsmelder
(6a, 6b) in Bezug auf den ersten Bewegungsmelder (8a, 8b; 10a, 10b) gedreht wird

- um eine im Wesentlichen vertikale Achse, um fur die zweite Erkennungszone (40a, 40b) einen anderen Ort
als fUr die erste Erkennungszone (36a, 36b; 38a, 38b) zu erhalten; und

- um eine zweite Achse, um die Drehung des wenigstens einen negativen Teils in Bezug auf den wenigstens
einen positiven Teil der zweiten Erkennungszone (40a, 40b) im Vergleich zu der ersten Erkennungszone (36a,
36b; 38a, 38b) aufgrund der Drehung um die im Wesentlichen vertikale Achse zumindest teilweise zu kompen-
sieren.
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Bewegungsmeldersystem (2) nach einem der Ansprliche 1 - 4, das wenigstens zwei Bewegungsmelder (6a, 6b;
8a, 8b; 10a, 10b) zur Erkennung von Fahrzeugen und/oder FuRgangern mit einer Geschwindigkeit im Wesentlichen
in dem gleichen Geschwindigkeitsbereich aufweist, die eingerichtet sind, um sich bewegende Objekte in jeweiligen
Erkennungszonen (40a, 40b; 38a, 38b; 36a, 36b) mitim Wesentlichen dergleichen Grélke zu erkennen, wobei diese
gleiche GréRe den gleichen Geschwindigkeitsbereich bestimmt, wobei die Erkennungszonen der wenigstens zwei
Bewegungsmelder in einem Abstand voneinander bereitgestellt sind.

Bewegungsmeldersystem (2) nach Anspruch 5, das ferner eine Verarbeitungskomponente (20) aufweist, die mit
wenigstens zwei Bewegungsmeldern (6a, 6b; 8a, 8b; 10a, 10b) verbunden ist, die geeignet ist, die Richtung eines
erkannten Objekts auf der Basis der Erkennungsreihenfolge durch die wenigstens zwei Bewegungsmelder (6a, 6b;
8a, 8b; 10a, 10b) zu bestimmen.

Bewegungsmeldersystem (2) nach einem der Anspriiche 1- 6, das ferner eine Ausgangskomponente zum Ausgeben
eines Signals, das entweder den ersten oder zweiten Geschwindigkeitsbereich aufweist, wobei die Ausgangskom-
ponente konfiguriert ist, um ein Signal auszugeben, das den Geschwindigkeitsbereich, der die niedrigste Geschwin-
digkeit aufweist, oder den Geschwindigkeitsbereich, der die hdchste Geschwindigkeit aufweist, angibt, wenn der
erste Bewegungsmelder und der zweite Bewegungsmelder beide ein Objekt erkennen, wobei der Geschwindig-
keitsbereich bevorzugt die héchste Geschwindigkeit aufweist.

Bewegungsmeldersystem (2) nach einem der Anspriiche 1 - 7, das ferner einen Beschleunigungsmesser aufweist,
wobei das System eingerichtet ist, um den Ausgang des ersten und zweiten Melders fiir die Bewegung des Systems
(2), die von dem Beschleunigungsmesser erkannt wird, zu kompensieren.

Beleuchtungssystem (2, 2°, 14), das aufweist:

- das Bewegungsmeldersystem (2) nach einem der Anspriiche 1 - 8;

- wenigstens eine Lichtquelle (14); und

- eine Steuerung (20), die aktiv mit dem Bewegungsmeldersystem (2) und mit der wenigstens einen Lichtquelle
(14) verbunden ist, um die wenigstens eine Lichtquelle auf der Basis der Erkennung eines sich bewegenden
Objekts durch das Bewegungsmeldersystem zu steuern.

Beleuchtungssystem (2, 2, 14) nach Anspruch 9, wobei die Steuerung eingerichtet ist, um die wenigstens eine
Lichtquelle (14) basierend auf dem Geschwindigkeitsbereich, in den das erkannte Objekt eingeteilt wird, zu steuern.

Beleuchtungssystem (2, 2°, 14) nach Anspruch @ oder 10, das ferner ein zweites Bewegungsmeldersystem (2') nach
einem der Anspriiche 1 - 9 aufweist, das mit dem ersten Bewegungsmeldersystem (2) verbunden ist, wobei das
erste Bewegungsmeldersystem (2) die Steuerung (20) aufweist, wobei die Steuerung (20) eingerichtet ist, um die
wenigstens eine Lichtquelle (14) basierend auf der Erkennung durch beide Bewegungsmeldersysteme (2, 2°) zu
steuern.

Beleuchtungssystem (2, 2°, 14) nach einem der Anspriiche 9 - 11, das ein Gehause (4) aufweist, das einen Mon-
tageteil zum Montieren des Geh&uses an einem Lampenmast (14) und einen abnehmbaren Teil, der abnehmbar
mit dem Montageteil verbunden ist, umfasst, wobei der Montageteil eine elektronische Schaltung flr die Verbindung
mit der Lichtquelle und elektrische Anschlusseinrichtungen zumtrennbaren Verbinden mit zusatzlichen Elektroniken
aufweist, wobei die elektronische Schaltung derart konfiguriert ist, dass die Spannung an der Anschlusseinrichtung
unter 50 V, bevorzugt unter 40V, noch bevorzugter unter 30 V ist.

Verfahren zur Erkennung von Fahrzeugen und/oder FuRgangern in Bewegung und Bestimmen, in welchem von
wenigstens zwei Geschwindigkeitsbereichen die Geschwindigkeit der erkannten Fahrzeuge und/oder Fugénger
fallt, das aufweist:

- Erkennen von Fahrzeugen und/oder FuRgéngern mit einer Geschwindigkeit in einem ersten Geschwindig-
keitsbereich unter Verwendung eines ersten Bewegungsmelders (10a, 10b; 8a, 8b) der eingerichtet ist, um sich
bewegende Objekte in einer ersten Erkennungszone (36a, 36b; 38a, 38b) mit einer ersten Grolke (d1, d2; d3,
d4) zu erkennen, wobei die erste GroRRe (d1, d2; d3, d4) den ersten Geschwindigkeitsbereich bestimmt; und

- Erkennen von Fahrzeugen und/oder Fulgangern mit einer Geschwindigkeit in einem zweiten Geschwindig-
keitsbereich unter Verwendung eines zweiten Bewegungsmelders (6a, 6b) der eingerichtet ist, um sich bewe-
gende Objekte in einer zweiten Erkennungszone (40a, 40b) mit einer zweiten Grolke (d4, d5) zu erkennen,
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wobei die zweite GréRe (d4, d5) den zweiten Geschwindigkeitsbereich bestimmt; und

wobei beide Melder einen Infrarotbewegungssensor aufweisen, wobei jeder Melder inharent fir die Erkennung
in einem gegebenen Geschwindigkeitsbereich konfiguriert ist; und

wobei beide Melder an einer StralRenbeleuchtung befestigt sind.

Revendications

Systéme de détection de mouvements (2) pour détecter des véhicules et/ou des piétons en mouvement et déterminer
dans laquelle d’au moins deux plages de vitesses tombe la vitesse des véhicules et/ou des piétons détectés,
comprenant :

- un premier détecteur de mouvements (10a, 10b ; 8a, 8b) pour détecter des véhicules et/ou des piétons ayant
une vitesse dans une premiere plage de vitesses, le premier détecteur étant agencé pour détecter des objets
en mouvement dans une premiére zone de détection (36a, 36b ; 38a, 38b) ayant une premiére taille (d1, d2 ;
d3, d4), la premiére taille (d1, d2 ; d3, d4) déterminant la premiére plage de vitesses en ce que la premiére
taille de la premiére zone est choisie de fagon a correspondre a la premiére plage de vitesses souhaitée a
détecter ; et

- un second détecteur de mouvements (6a, 6b) pour détecter des véhicules et/ou des piétons ayant une vitesse
dans une seconde plage de vitesses, le second détecteur étant agencé pour détecter des objets en mouvement
dans une seconde zone de détection (40a, 40b) ayant une seconde taille (d4, d5), la seconde taille (d4, d5)
déterminant la seconde plage de vitesses en ce que |la seconde taille de la seconde zone est choisie de fagon
a correspondre a la seconde plage de vitesses souhaitée a détecter ; et

dans lequel les deux détecteurs comprennent un capteur de mouvement infrarouge, dans lequel chaque dé-
tecteur est intrinseéquement configuré pour la détection dans une plage de vitesses donnée ; et

dans lequel le systéme de détection de mouvements est fixé a un éclairage urbain.

2. Systéme de détection de mouvements (2) selon la revendication 1, dans lequel au moins un des détecteurs (6a,

6b ; 8a, 8b ; 10a, 10b) comprend une lentille (6a, 6b ; 8a, 8b ; 10a, 10b) ou un miroir agencé de telle sorte que la
zone de détection respective (40a, 40b ; 38a, 38b ; 36a, 36b) est divisée en au moins deux zones secondaires.

Systéme de détection de mouvements (2) selon la revendication 2, dans lequel la lentille (6a, 6b ; 8a, 8b ; 10a, 10b)
ou le miroir est agencé(e) de fagon a diviser la zone de détection respective en quatre zones secondaires.

Systéme de détection de mouvements (2) selon 'une quelconque des revendications 1 a 3, dans lequel le premier
(10a, 10b ; 8a, 8b) et le second détecteur de mouvements (6a, 6b) comprennent chacun un capteur de mouvement
infrarouge ayant au moins deux éléments de détection selon une configuration a polarité inversée, divisant ainsi la
zone de détection respective en au moins une partie négative (figure 10A : B) et au maoins une partie positive (figure
10A: A), dans lequel le second détecteur de mouvements (6a, 6b) est mis en rotation par rapport au premier
détecteur de mouvements (8a, 8b ; 10a, 10b) :

- autourd’unaxe sensiblement vertical afind’obtenir un emplacement différent pour la seconde zone de détection
(404, 40b) et pour la premiére zone de détection (36a, 36b ; 38a, 38b) ; et

- autour d'un second axe pour compenser au moins partiellement la rotation de I'au moins une partie négative
par rapport a 'au moins une partie positive de la seconde zone de détection (40a, 40b) comparativement a la
premiére zone de détection (363, 36b ; 38a, 38b) enraison de ladite rotation autour de 'axe sensiblement vertical.

Systéme de détection de mouvements (2) selon 'une quelconque des revendications 1 a 4, comprenant au moins
deux détecteurs de mouvements (6a, 6b ; 8a, 8b ; 10a, 10b) pour détecter des véhicules et/ou des piétons ayant
une vitesse sensiblement dans la méme plage de vitesses, agencé pour détecter des objets en mouvement dans
les zones de détection respectives (40a, 40b ; 38a, 38b ; 36a, 36b) ayant sensiblement la méme taille, ladite méme
taille déterminantladite méme plage de vitesses, dans lequel les zones de détection desdits au moins deux détecteurs
de mouvements sont prévues a distance 'une de 'autre.

Systéme de détection de mouvements (2) selon la revendication 5, comprenant en outre un composant de traitement
(20) relié auxdits au moins deux détecteurs de mouvements (6a, 6b ; 8a, 8b ; 10a, 10b), adapté pour déterminer la
direction d’un objet détecté sur la base de 'ordre de détection par lesdits au moins deux détecteurs de mouvements
(6a, 6b ; 8a, 8b; 10a, 10b).
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Systéme de détection de mouvements (2) selon I'une quelconque des revendications 1 a 6, comprenant en outre
un composant de sortie pour délivrer un signal indiquant la premiére ou la seconde plage de vitesses, le composant
de sortie étant configuré pour émettre un signal indiquant une parmi la plage de vitesses comprenant la vitesse la
plus basse ou la plage de vitesses comprenant la vitesse la plus élevée lorsque le premier détecteur de mouvements
et le second détecteur de mouvements détectent tous les deux un objet, de préférence la plage de vitesses com-
prenant la vitesse la plus élevée.

Systéme de détection de mouvements (2) selon 'une quelconque des revendications 1 a 7, comprenant en outre
un accélérométre, dans lequel le systéeme est agencé de fagon a compenser la sortie du premier et du second
détecteur en cas de mouvement du systéme (2) détecté par I'accélérométre.

Systéme d’éclairage (2, 2, 14) comprenant :

- le systéme de détection de mouvements (2) selon 'une quelconque des revendications 1 a 8;

- au moins une source de lumiere (14) ; et

- un dispositif de commande (20) qui est activement relié au systéme de détection de mouvements (2) et a I'au
maoins une source de lumiére (14) pour commander I'au moins une source de lumiére sur la base de la détection
d'un objet en mouvement par le systéme de détection de mouvements.

Systéme d’éclairage (2, 2°, 14) selon la revendication 9, dans lequel le dispositif de commande est agencé de fagon
a commander 'au moins une source de lumiére (14) sur la base de la plage de vitesses dans laquelle est classé
I'objet détecté.

Systéme d’éclairage (2, 2', 14) selon |la revendication 9 ou 10, comprenant en outre un second systéme de détection
de mouvements (2’) selon I'une quelconque des revendications 1 a 9, reli€ au premier systéme de détection de
mouvements (2), dans lequel le premier systéme de détection de mouvements (2) comprend le dispositif de com-
mande (20), le dispositif de commande (20) étant agencé pour commander 'au moins une source de lumiére (14)
sur la base de la détection par les deux systémes de détection de mouvements (2, 2°).

Systéme d’éclairage (2, 2’, 14) selon I'une quelconque des revendications 9 a 11, comprenant un boftier (4) com-
prenant une piece de fixation pour fixer le boitier a un réverbére (14) et une piéce amovible qui est reliée de maniére
amovible a la piéce de fixation, la piéce de fixation comprenant un circuit électronique pour le raccordement a la
source de lumiére etdes moyens deraccordement électrique pour le raccordement déconnectable a une électronique
supplémentaire, dans lequel le circuit électronique est configuré de maniére a ce que la tension aux bornes des
moyens de raccordement soit inférieure a 50 V, de préférence inférieure a 40 V, mieux encore, inférieure 2 30 V.

Procédé pour détecter des véhicules et/ou des piétons en mouvement et déterminer dans laquelle d’au moins deux
plages de vitesses tombe la vitesse des véhicules et/ou des piétons détectés, comprenant :

- la détection de véhicules et/ou de piétons ayant une vitesse dans une premiére plage de vitesses, en utilisant
un premier détecteur de mouvements (10a, 10b ; 8a, 8b) agencé de fagon a détecter des objets en mouvement
dans une premiére zone de détection (36a, 36b ; 38a, 38b) ayant une premiére taille (d1,d2 ; d3, d4), lapremiére
taille (d1, d2 ; d3, d4) déterminant la premiére plage de vitesses ; et

- la détection de véhicules et/ou de piétons ayant une vitesse dans une seconde plage de vitesses, en utilisant
un second détecteur de mouvements (6a, 6b) agencé de fagon a détecter des objets en mouvement dans une
seconde zone de détection (40a, 40b) ayant une seconde taille (d4, d5), la seconde taille (d4, d5) déterminant
la seconde plage de vitesses ; et

dans lequel les deux détecteurs comprennent un capteur de mouvement infrarouge, dans lequel chaque dé-
tecteur est intrinseéquement configuré pour la détection dans une plage de vitesses donnée ; et

dans lequel les deux détecteurs sont fixés a un éclairage urbain.
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