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Description

TECHNICAL FIELD

[0001] The present invention relates in general to de-
vices and methods for traffic surveillance and in particular
to devices and methods for sensing motion of vehicles
by means of magnetic detection.

BACKGROUND

[0002] A large part of the communications today in-
volves the use of autonomously driven vehicles at a com-
mon system of roadways. Traffic surveillance has be-
come very important indeed in order to provide for effi-
cient planning of refurnishing or re-construction of road-
ways as well as to provide for improved safety. There are
today many types of control systems for supervision of
different types of traffic streams and for many different
purposes.
[0003] There are systems based on visual surveil-
lance. However, such systems are very expensive and
sensitive to wear or damage. Moreover, such systems
also require advanced image interpretation in order to
enable automatic surveillance. Another system, often
used for traffic counting, is to provide flexible tubes over
the roadway and monitoring a pressure change in the
tubes when a vehicle passes. One disadvantage with
such solutions is e.g. their susceptibility for damage and
wear, which means that they are unlikely to be used for
permanent solutions. Furthermore, the mounting of the
equipment may be dangerous, at least at highly busy
roads and requires extensive manual operations.
[0004] Magnetic sensors are also used for vehicle de-
tection. One simple solution is to provide a loop of elec-
trically conducting material within the roadway surface
coating. When a vehicle passes, the vehicle causes dis-
turbances in the earth magnetic field, which in turn caus-
es an induction in the buried loop. A disadvantage of the
magnetic loop approach is that it requires relative exten-
sive impact on the roadway surface coating upon instal-
lation. Also, if the loop is provided at a relatively shallow
depth, it may be destroyed upon wear of the general road-
way surface coating. Also in cases where roadway re-
conditioning is performed, such loops may indeed dam-
age the reconditioning equipment, and have therefore to
be removed beforehand.
[0005] There are also some prior art traffic sensor sys-
tem based on different kinds of magnetometers. In the
published US patent applications 2005/0190077 and
2006/0132298, methods and apparatuses for vehicular
sensors are disclosed. A magnetic sensor using the mag-
netic resistive effect is provided close to a roadway for
sensing a change in magnetic flux when a vehicle passes.
The magnetic sensor is comprised in a vehicular sensor
node provided at the top of the pavement. A magnetic
sensor state is recorded upon the passage of a vehicle
and the results are approximated and encoded to be sent

to a means for wirelessly receiving. A disadvantage with
such a system is that the vehicular sensor node typically
is provided on top of the pavement at the side of the
roadway, which provides for a relatively weak change in
magnetic field. Furthermore, traffic in parallel traffic lanes
is difficult to distinguish. Moreover, the vehicular sensor
nodes may be susceptible for damage.
[0006] In the US patent 5,877,705, a method and ap-
paratus for analyzing traffic is disclosed. A magnetic sen-
sor is provided buried beneath the road surface and is
connected to a data collection computer either via phys-
ical conductors or via an RF link to an intermediate road-
side receiver. To have physical connections causes prob-
lems upon installation, since significant impact has to be
provided on the road surface coating causing heavy dis-
turbances in the traffic. This is overcome by using the
radio interface. However, in order to reduce the power
consumption to allow for battery powering of the sensor,
the roadside receiver has to be provided within e.g. 30
meters. This results in that many roadside receivers have
to be provided, which increases the cost and the likeli-
hood for damages.
[0007] Also the US patent 5,880,682 discloses a traffic
control system based on magnetic sensors buried below
the roadway surface asphalt. The sensor is battery pow-
ered and communicates with a receiver positioned at the
side of the road. This system is intended to be used to-
gether with e.g. a traffic control signalling light, where the
need for the roadside receiver is not too cumbersome.
However, for temporary solutions or for the provision of
a multitude of traffic counting locations, the need for the
roadside receiver becomes expensive and requires typ-
ically the provision of electrical power to the roadside
receiver.
[0008] US2002/0177942 A discloses a vehicle detec-
tor, comprising: a vehicle sensor arranged for sensing
disturbances caused by a vehicle; a digitizer connected
to said vehicle sensor and arranged for encoding a signal
from said vehicle sensor into a digital representation; a
memory connected to said digitizer and arranged for stor-
ing said digital representation; an antenna; a transmitter
connected to said memory and said antenna for trans-
mitting signals, comprising sensed information and iden-
tification information, to a traffic surveillance node by use
of radio signals; a receiver connected to said antenna for
receiving signals, comprising remote diagnostics, remote
repair and update information, from said traffic surveil-
lance node; a controller arranged for controlling operation
of said vehicle sensor, said digitizer, said memory, said
receiver and said transmitter; a battery powering said
vehicle sensor, said transmitter and said receiver; and a
housing enclosing said vehicle sensor, said digitizer, said
memory, said transmitter, said receiver and said control-
ler; said housing providing protection against mechanical
damage and moisture for said vehicle sensor, said digi-
tizer, said memory, said transmitter, said receiver and
said controller, thereby enabling said housing to be
placed under ground; said antenna is placed within a
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roadway surface coating; and said controller is arranged
for turning off said transmitter said receiver and said ve-
hicle sensor, during a predetermined inactivity period and
for activating said transmitter and said receiver and trans-
mitting sensed information and identification information
when said inactivity period is ended; and
a method for providing traffic information, comprising the
steps of: sensing disturbances caused by a vehicle; digi-
talizing signals of said disturbances into a digital repre-
sentation; storing said digital representation; transmitting
signals, comprising sensed information and identification
information, to a traffic surveillance node by use of radio
signals; and receiving signals, comprising remote diag-
nostics, remote repair and update information, from said
traffic surveillance node; said steps of sensing, digitaliz-
ing and storing are performed in a device placed under
ground; said step of transmitting comprises the step of
providing said signals to be transmitted over a distance
to an antenna placed within a roadway surface coating,
disabling performing of said step of transmitting signals
and receiving signals during a predetermined inactivity
period; and performing said steps of transmitting signals
and receiving signals and transmitting sensed informa-
tion and identification information when said inactivity pe-
riod is ended.
[0009] The US patent 5,757,288 discloses a vehicle
detector system and method. The detector includes a
coil antenna for detecting electromagnetic radiation emit-
ted by traversing vehicles and producing a signal. The
signal is amplified and filtered and converted into a digital
signal.
[0010] A general problem with prior art traffic surveil-
lance detectors is that they are not very well suited for
flexible and/or intermittent usage.

SUMMARY

[0011] An object of the present invention is to provide
vehicle detectors and methods for providing traffic infor-
mation that are more suitable for flexible and/or intermit-
tent usage. The object is achieved by a vehicle detector
and a method for providing traffic information according
to the enclosed claims 1 and 9. In general words, accord-
ing to a first aspect, a vehicle detector, comprises a ve-
hicle sensor arranged for sensing disturbances caused
by a vehicle, a digitizer connected to the vehicle sensor.
The digitizer is arranged for encoding a signal from the
vehicle sensor into a digital representation. The vehicle
detector further comprises a memory connected to the
digitizer and arranged for storing the digital representa-
tion, an antenna, a receiver and a transmitter connected
to the memory and the antenna. The vehicle detector
also comprises a controller arranged for controlling op-
eration of the vehicle sensor, the digitizer, the memory
and the transmitter. The vehicle detector has a housing
enclosing the vehicle sensor, the digitizer, the memory,
the transmitter and the controller. The vehicle detector
also comprises a battery powering the vehicle sensor,

the transmitter and the receiver. The housing provides
protection against mechanical damage and moisture for
the vehicle sensor, the digitizer, the memory, the trans-
mitter and the controller, thereby enabling the housing
to be placed under ground. The antenna is, however,
provided outside the housing and at a distance from the
housing for enabling placement of the antenna within a
roadway surface coating. The controller is arranged for
turning off the transmitter, the receiver, and/or the vehicle
sensor during a predetermined inactivity period and for
activating the transmitter and the receiver and transmit-
ting a request for further instructions when the inactivity
period is ended.
[0012] According to a second aspect, a method for pro-
viding traffic information comprises sensing of distur-
bances caused by a vehicle, digitalizing of signals of the
disturbances into a digital representation, storing the dig-
ital representation, receiving signals and transmitting sig-
nals to a traffic surveillance node by use of radio signals.
The sensing, digitalizing and storing are performed in a
device placed under ground, while the transmitting com-
prises providing of the signals to be transmitted over a
distance to an antenna placed within a roadway surface
coating. The performing of the steps of sensing distur-
bances, transmitting signals and receiving signals is dis-
abled during a predetermined inactivity period and the
step of transmitting signals and transmitting a request for
further instructions are performed when the inactivity pe-
riod is ended.
[0013] One advantage with the present invention is that
it enables an improved flexibility in the usage of vehicle
detectors, since the vehicle detectors can make use of
already existing public mobile telecommunication net-
works as communication resources directly from the ve-
hicle detectors. Other advantages are described in con-
nection with different features in the detailed description
further below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The invention, together with further objects and
advantages thereof, may best be understood by making
reference to the following description taken together with
the accompanying drawings, in which:

FIG. 1A is a block scheme of embodiments of prior
art vehicle detector systems;
FIG. 1B is a block diagram of an embodiment of a
part of a vehicle detector system according to the
present invention;
FIG. 2 is a schematic illustration of information flow
in an embodiment of a vehicle detector system ac-
cording to the present invention;
FIG. 3 is a flow diagram of steps of an embodiment
of a method according to the present invention;
FIG. 4 is a flow diagram of steps in an embodiment
of a traffic surveillance method according to the
present invention;
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FIG. 5 is a block diagram of an embodiment of a
vehicle detector system according to the present in-
vention;
FIG. 6 is a block diagram of an embodiment of a
microprocessor used in Fig. 5;
FIG. 7 is a block diagram of an embodiment of a
radio unit used in Fig. 5; and
FIGS 8A-E are schematic illustrations of a few ex-
amples of possible embodiments of antenna and re-
charging arrangements in connections with vehicle
detectors according to the present invention.

DETAILED DESCRIPTION

[0015] Throughout the drawings, the same reference
numbers are used for similar or corresponding elements.
[0016] When detecting changes in the earth magnetic
field caused by a passing vehicle, it is of importance how
the detectors are positioned relative to the path of the
vehicle. If a detector is positioned at the sides of a road,
it might be difficult to discriminate between traffic in dif-
ferent lanes or in different directions. The most beneficial
positions for detectors for vehicle detection purposes are
above or below the vehicle path. To mount the vehicle
detectors above the traffic is expensive and complex and
is only a realistic alternative when e.g. sophisticated op-
tical detection is utilized. For most systems, the detectors
are preferably positioned below the traffic.
[0017] One alternative to place the detectors is to put
them on top of or within the surface of the roadway sur-
face coating. However, such a position is extremely ex-
posed for wear and damage. Unless the wheel tracks are
defined to be situated besides the detector positions,
there is always a risk that the vehicles will run straight
over the detectors, causing extensive mechanical stress
as well as wear. In climates where snow is likely to occur,
the road surfaces are often scraped, which further in-
creases the risk of damage to the detectors.
[0018] If the detectors are covered with some kind of
protection coverage, further disadvantages remain. The
wear of roadways is typically relatively high, and the pro-
tection coverage has to be relatively thick to withstand
such normal wear. Furthermore, due to the wear, road-
ways are repaved occasionally. In connection therewith,
it is common to remove the uppermost part of the still
existing roadway surface coating to even out the roadway
surface and to produce a surface that is suitable to
repave. If vehicle detectors are present within the surface
coating, both the detectors and the road-making machine
may be damaged.
[0019] The solution to this problem is to bury the de-
tectors deep enough for avoid to interact with the road-
making machines. Such a situation is illustrated in Fig.
1A. A vehicle detector 10 is placed under ground below
a roadway surface coating 60 or buried deep in a roadway
surface coating 60. The detector 10 is placed close
enough to the surface to still being able to detect when
a vehicle passes on top of the roadway surface coating

60.
[0020] Communication between the vehicle detector
10 and any external control system can be arranged in
different ways, e.g. by cables or by radio communica-
tions. In most cases, radio communication is the most
attractive solution in order to provide a flexible system.
In prior art systems of this kind, the vehicle detector 10
is provided with an internal antenna or an antenna pro-
vided at the outer surface of the vehicle detector 10. The
vehicle detector 10 communicates 3 via the antenna with
an access point 51 provided relatively close to the road-
way. In order to reduce the required power for the radio
transmissions and to provide an as short transmission
distance 6 within the soil as possible, the distance to the
access point 51 is typically limited. Maximum distances
of 30 meters have been mentioned. Since the access
points 51 have to be provided close to the vehicle detec-
tors 10, they can typically serve only one or a few of them
located in a limited geographical area, typically less than
hundred meters or a few hundred meters from the access
point, which causes expensive systems. Furthermore,
the access points 51 typically require power installations
at the road side.
[0021] An alternative would be to communicate 2 with
a more distant access point, e.g. a base station 50. How-
ever, the transmission distance 5 within the soil increases
as well as the total distance, which requires higher trans-
mitted power. This is often not compatible with battery
powered vehicle detectors 10.
[0022] An increased flexibility and suitability for inter-
mittent usage of a vehicle detector is provided by ena-
bling a long-range radio connection for a vehicle detector
placed in a suitable detection position by means of low
power solutions. The limitation of power requirements
can be obtained by different approaches. It is by the
present invention realised that the power requirements
of the radio connection play an important role in the total
power requirement. One approach to reduce the power
requirements for the radio connection is to provide a radio
connection that requires a low transmitting power. This
can be achieved by providing an antenna with good radio
conditions relative to a base station or other access point
of the communication system with which the vehicle de-
tector is intended to communicate. Another approach is
to provide an operation scheme that reduces the periods
during which the radio connection, and thereby the trans-
mitter and receiver, is active. Most preferably, both ap-
proaches are combined.
[0023] Fig. 1B illustrates a vehicle detector 10 accord-
ing to the present invention provided in a similar situation.
The vehicle detector 10 encloses most of its components
within a housing 49. However, an antenna 12 is provided
at a distance from the housing 49, connected to the hous-
ing via a cable 11. The distance is long enough to enable
the antenna 12 to be positioned within the roadway sur-
face coating 60, typically close to the surface of the road-
way surface coating 60. The distance between the sur-
face of the roadway surface coating 60 and the antenna
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12 is less than the distance between the antenna 12 and
the housing 49, preferably significantly less. In other
words, a ratio between the distance between the surface
of the roadway surface coating 60 and the antenna 12
and the distance between the antenna 12 and the hous-
ing 49 is smaller than 1, preferably smaller than 1/3 and
most preferably smaller than 1/10. Via the antenna 12,
the vehicle detector 10 can communicate 1 with a rela-
tively distant base station 50, and since the transmission
path through the soil is short, the required transmission
power is relatively moderate. Furthermore, the antenna
12 and cable 11 are possible to manufacture as mechan-
ically weak structures, which do not cause any damage
to e.g. road-making machines, when mechanically inter-
acting therewith.
[0024] Fig. 2 illustrates a system of vehicle detectors
10. A multitude of vehicle detectors 10 communicates 1
with a base station 50 (or a number of base stations).
The base station 52 is a part of a cellular communication
system 59 and is connected to a core network 52. The
core network 52 is further connected to other stationary
or mobile communication systems or networks, e.g. using
different Internet 58 connections. A traffic surveillance
node 70 is connected to the core network 52, possibly
via e.g. an Internet connection. Each vehicle detector 10
has thereby the possibility to connect to the traffic sur-
veillance node 70.
[0025] The use of base stations of a cellular commu-
nication network for communication directly with the ve-
hicle detectors has several advantages. The installation
of vehicle detectors is simple. In one embodiment, the
vehicle detectors are just placed under ground, e.g. by
drilling a hole in the roadway surface coating, placing the
vehicle detector in place and then repair the hole, while
holding the antenna within the roadway surface coating.
Since the vehicle detector is battery driven and no addi-
tional access point has to be provided close to the vehicle
detector, no installation of power facilities is necessary.
Moreover, there no visible parts that could be exposed
for damages. If the vehicle detector is requested to be
inactive during a certain period, there is no need for re-
moving it or protect it from wear. Since all communication
takes place through the cellular communication network,
no hardware configuring is necessary. Any configuration
that might be necessary for surveillance purposes can
be arranged for directly in the traffic surveillance node.
[0026] In applications directed e.g. to pure traffic count-
ing, a common scenario is that the vehicle detectors are
requested to operate for a certain period, and then be
idle for a long period before the next measurement peri-
od. In such cases, approaches to reduce the active time
of the radio connection are beneficial. The vehicle detec-
tors can during inactivity periods be instructed to shut off
all functionalities except for the re-activation. Function-
alities that are not necessary to operate are e.g. commu-
nication functionalities, and the vehicle detectors can be
completely disconnected from the cellular communica-
tion network. When the vehicle detectors are to be active

again, the cellular communication network provides ran-
dom access channels, which the vehicle detectors can
use for re-establishing the contact again. In such a man-
ner, functionalities of the cellular communication net-
work, which originally were intended for mobility purpos-
es are here instead used for allowing an easy disconnect
and connect procedure. Furthermore, today there is a
relatively good area coverage by the commercial cellular
communication networks, which means that vehicle de-
tectors can be placed almost anywhere without bothering
about radio conditions.
[0027] Also, in cases where the vehicle detectors in
fact are moved to new positions, the roaming facilities of
the cellular communication system takes care of any
reconfiguration of the actual radio contacts. This makes
the setup extremely flexible.
[0028] Fig. 3 illustrates a flow diagram of steps of an
embodiment of a method according to the present inven-
tion. The method for providing traffic information starts
in step 200. In step 210, disturbances caused by a vehicle
are sensed. The signals of the disturbances are digital-
ized in step 212 into a digital representation. The digital
representation is stored in step 214. The steps of sensing
210, digitalizing 212 and storing 214 are performed in a
device placed under ground. In step 216, signals are
transmitted to a traffic surveillance node by use of radio
signals. The step of transmitting in turn comprises the
step of providing the signals to be transmitted over a dis-
tance to an antenna placed within a roadway surface
coating. The procedure ends in step 219.
[0029] In applications, where the vehicle detectors are
used intermittently, e.g. for traffic counting purposes, the
duration of the battery can be prolonged if sections of the
vehicle detector are shut off during inactivity periods. Ac-
cording to preferred embodiments, at least the commu-
nication functionalities are allowed to be completely shut
off during inactivity periods. This reduces the power re-
quirements further compared to solutions where the com-
munication functionalities only are put into an idle mode.
In embodiments where the communication is totally shut
off, one has to assign the vehicle detector to be respon-
sible for at least the initiation of the re-activation of the
communication. Since the vehicle detector is not contin-
uously connected to the communication network during
the inactivity periods, external re-activation instructions
cannot be received.
[0030] One embodiment of how such a communication
approach can be constructed is illustrated in Fig. 4. The
procedure starts in step 220. In step 221, a vehicle de-
tector is initiated. A battery, preferably freshly charged,
is installed and all internal processes are started. In step
222, the communication parts of the vehicle detector, i.e.
the transmitter and receiver, are activated in order to con-
nect to the cellular communication system. This is pref-
erably initiated by searching for a random access channel
of the cellular communication system for establishing a
first contact, according to a standard for the cellular com-
munication system. An initiation message is sent in step
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223 via the cellular communication system to a traffic
surveillance node, reporting that the vehicle detector,
with a certain identity number, is in operation. Here, ad-
ditional information regarding approximate position,
available sensor hardware etc. can also be reported. The
initiation message can be provided as a data packet, e.g.
utilizing GPRS functionalities. The traffic surveillance
node utilizes the received information for configuring the
vehicle detector into the surveillance system, and replies
with an acknowledgement message. This acknowledge-
ment message is received in step 224. The vehicle de-
tector is now ready for operating. The steps 221 to 224
can be performed before or after the actual positioning
of the vehicle detector under ground.
[0031] When the vehicle detector is placed in its in-
tended position below the roadway and is ready for op-
eration, an order requesting message is sent to the traffic
surveillance node in step 225. The traffic surveillance
node replies in step 226 with instructions for the intended
future operation of the vehicle detector. These instruc-
tions that the vehicle detector receives may comprise
measurement orders, e.g. specifying a measurement
time period and types of measurements, or may comprise
a simple order of being inactive until a predetermined
instant. In an alternative embodiment, such instructions
could also be included e.g. already in the initiation ac-
knowledgement message. In step 227, it is checked
whether or not the received instructions comprises an
order of immediate inactivity. If no such inactivity order
is received, the procedure continues to step 231.
[0032] If the vehicle detector has received an inactivity
order until a predetermined instant, the process contin-
ues to step 228, in which most of the processes in the
vehicle detector are inactivated and corresponding com-
ponents preferably disconnected from the power supply.
In other words, activities of performing of the sensing of
disturbances, the digitalizing of signals, the storing of the
digital representation, the transmitting of signals and the
receiving of signals are disabled during a predetermined
inactivity period. Preferably, only functionalities for initial-
izing the future re-activation processes and the system
clock are maintained powered and active. This inactivity
state of the vehicle detector continues as long as the
inactivity order has determined, i.e. until the pre-deter-
mined instant. This removes the need for any external
interaction. The power consumption during this phase
can thus be extremely small. The inactivity period can be
very different in length, depending on the specific appli-
cation, from some minutes to several years. During this
period, no external unit can communicate with the vehicle
detector.
[0033] When the predetermined time instant has been
reached, the re-activation is initialized in step 229. In this
embodiment, only the transmitter and receiver units are
re-activated initially, while the components only involved
in measurements and reporting of such still can continue
being de-activated. In step 230, the communication parts
of the vehicle detector, i.e. the transmitter and receiver

are connecting to the cellular communication system.
This is in analogy with the initial process preferably initi-
ated by searching for a random access channel of the
cellular communication system for establishing a first
contact. The vehicle detector is now ready for receiving
new instructions and the process returns to step 225. A
transmitting of a request for further instructions when the
inactivity period is ended is thus performed.
[0034] If, in step 227, it is determined that no immediate
de-activation is to be performed and some sort of meas-
urement order instead is to be performed, the process
continues to step 231, where the components concerning
measurements and processing thereof, e.g. sensor, dig-
itizer, memory etc., are powered and activated. Perform-
ance of sensing disturbances, digitalizing signals and
storing the digital representation are thus enabled in re-
sponse to received measurement instructions. In a par-
ticular embodiment, the vehicle detector will disconnect
from the cellular communication system during such
measurement periods, in order to save battery power and
the transmitter and receiver can even be shut off. In other
embodiments, the connection to the cellular communi-
cation system may be maintained. In step 232, measure-
ments are performed and in step 233 the results thereof
are reported to the traffic surveillance node. If the vehicle
detector was disconnected from the cellular communica-
tion system during the measurement period, the vehicle
detector has to activate the transmitter and receiver and
reconnect to the cellular communication system again
before the reporting can be performed. The type of meas-
urements as well as the format and timing of the reports
are preferably defined already by the measurement or-
der. If the measurement time is so large that the memory
becomes filled, additional reporting occasions are pref-
erably arranged for. In step 234, it is checked whether or
not the measurements are to continue. If more measure-
ments are ordered, the process returns to step 232 and
the transmitter and receiver may again be disconnected
and shut off.
[0035] In a particular embodiment, if the measurement
activity is very low, which for instant may be the case
during nights, the components concerning the measure-
ments can be set into an idle state when not being used.
This idle state reduces the needed power, but the com-
ponents concerning the measurements can very quickly
be brought into an active state again. By having an ad-
ditional alert sensor, e.g. a vibration sensor, which is very
low-energy consuming, such a sensor can initiate a pro-
cedure to bring back the components concerning the
measurements from the idle state when a vehicle is ap-
proaching.
[0036] If, in step 234, it is concluded that no more
measurements are ordered in the latest received infor-
mation, the process instead continues to step 235, where
the components concerning measurements and
processing thereof are deactivated and un-powered. The
process continues to step 236, where it is checked wheth-
er or not the latest information comprised any order of
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inactivity in connection with the end of the measure-
ments. If such an inactivity order specifying a predeter-
mined ending time instant was included, the process con-
tinues to step 228 for another inactivity period. If no in-
activity order has been received, the process instead re-
turns to step 225 for requesting further instructions.
[0037] The fact that the vehicle detector itself is respon-
sible for the reactivation enables an extremely low-power
deactivated state of the vehicle detector. The drawback
is that the deactivated state cannot be interrupted from
exterior. However, since the deactivated state is so pow-
er efficient, one can instead allow the vehicle detector to
become activated relatively frequently for investigating if
any measurements are to be performed, even if most of
the requests then are answered by a new inactivity order.
[0038] The above described flow diagram is only one
example of how an operating principle of a vehicle de-
tector could be implemented. As anyone skilled in the art
understands, there are virtually unlimited other possible
variations. The type of messages can be different. For
instant, it could be decided beforehand that the received
order only contains one single order, either a measure-
ment order or an inactivity order. The procedure flow can
then be somewhat simplified, but may be slower and may
require more signalling. How the measurements should
be performed and reported could also be defined e.g. in
connection with the initiation, and only the time for the
measurements are determined by the received informa-
tion. In further alternatives, more than one measurement
session with inactivity period inbetween could be defined,
which further reduces the need for communication of re-
quests and orders. In an extreme case, all the future op-
eration could be instructed upon initiation and no other
communication than the reporting of the measurement
results is necessary. Such initial instruction could also
be performed either via the cellular communication sys-
tem or by e.g. providing a memory of the vehicle detector
with such information before the vehicle detector is put
into position.
[0039] In alternative embodiments, though not pres-
ently considered as preferred ones, the vehicle detector
could also be configured to be activated by external
means. One possibility is to let the vehicle detector not
be completely disconnected from the cellular communi-
cation system during the inactivity periods and thereby
still be reachable by e.g. different kinds of paging signal-
ling. However, most such solutions require higher power
consumption which then reduces the life time of the bat-
tery.
[0040] A traffic surveillance system according to an
embodiment of the present invention is illustrated as a
block diagram in Fig. 5. The vehicle detector 10 has, as
described further above, a housing 49, inside which most
of the functionalities are comprised. The housing 49 pro-
vides protection against mechanical damage and mois-
ture for the components inside the housing 49. The an-
tenna 12 is at the contrary provided at a distance from
the housing 49 connected by a cable 11 for enabling

placement of the antenna 12 within a roadway surface
coating.
[0041] The core of the vehicle detector 10 of the
present embodiment is a microprocessor 20. The micro-
processor 20 is connected 15 to two vehicle sensors 14,
in this embodiment magnetometers 13, via a respective
amplifier 16. The magnetometers 13 in this embodiment
are 2-axis magnetometers, but other types of magnetom-
eters or magnetometer arrangements can also be used
depending on the type of information that is requested.
The vehicle sensors 14 are arranged for sensing distur-
bances caused by a vehicle, e.g. disturbances in the
earth magnetic field. The vehicle sensors can in other
embodiments be of other types, e.g. vibration sensors,
sound sensors or RFID readers. In this embodiment, the
vehicle detector 10 comprises two vehicle sensors 14.
However, in other embodiments, the number of vehicle
sensors 14 is different depending e.g. on the particular
application. At least one vehicle sensor 14 is, however,
necessary. The additional vehicle sensor 14 could be
utilized either as redundant equipment or for measuring
different aspects of vehicle induced indications. If sen-
sors 14 are positioned at different positions in the direc-
tion of the intended vehicle motion, speed information
can more easily be achieved. The different vehicle sen-
sors 14 could be of the same or different kinds. For in-
stance, a magnetometer 13 could be combined with an
RFID reader.
[0042] The measurement signal is provided from the
vehicle sensors 14 to the processor 20, which comprises
a digitizer. The digitizer is arranged for encoding the sig-
nal from the vehicle sensor into a digital representation.
The digital representation of the signal is then stored in
a memory 18 connected to the digitizer. The microproc-
essor 20 is further connected to a system clock 122 and
an alert sensor 25. These components are the main re-
sponsible components for keeping a reliable system time
and the recalling the vehicle sensors from an idle state.
The microprocessor 20 is also connected to a radio unit
40, comprising a transmitter and a receiver. The radio
unit 40 is preferably adapted for communication using a
GSM and/or GPRS standard. The radio unit 40 is further
connected to the antenna. The microprocessor 20 further
comprises a controller arranged for controlling operation
of the vehicle sensors, the digitizer, the memory and the
transmitter. The microprocessor 20 is further connected
to a temperature sensor 26. The microprocessor 20 can
thereby compensate the measurements for temperature
variations.
[0043] A power source 30, typically a battery, provides
power to all components of the vehicle detector 10. A
voltage adaptor 28 is responsible for providing a well con-
trolled voltage to the different components of the vehicle
detector 10. A number of controllable switches 29 are
provided in the power lines of the temperature sensor
26, the vehicle sensors 14, the memory 18, the alert sen-
sor 25 and the radio unit 40. These controllable switches
29 are individually controlled by the controller of the mi-
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croprocessor 20, for disconnecting components during
the inactivity periods. Only parts of the microprocessor
20 itself, the system clock 122 and the alert sensor 25
are left powered.
[0044] The vehicle detector 10 communicates via a
base station 50, e.g. a GSM base station, and in this
embodiment also via the Internet 58, with a traffic sur-
veillance node 70. The traffic surveillance node 70 com-
prises in this embodiment a data collection server 72,
which is responsible for the communication with the ve-
hicle detectors. Typically, the data collection server 72
issues measurement instructions as well as receives
measurement reports. The data collection server 72 is
connected to a data storage 74, in which reported meas-
urements are stored. A classifier 75 is connected to the
data storage 74 and processes the data therefrom for
providing information about e.g. the number of passing
vehicles, or, if more sophisticated analysis methods are
utilized, e.g. the type of vehicle etc. The results from such
evaluations are presented at a presentation monitor 78
or can be exported to other computer systems by a data
exporter 76. The data collection server 72 may in alter-
native embodiments have other configurations. The data
collection server could e.g. be configured as a distributed
system of a number of communicating servers, where
e.g. one server is responsible for the actual data collec-
tion and another server is responsible for classification
and other data evaluation. The communication between
such servers may also be performed via Internet or other
types of general communication systems. In other em-
bodiments of the traffic surveillance node 70 some com-
ponents may be omitted, e.g. the monitor and/or data
exporter 76.
[0045] Fig. 6 illustrates an embodiment of a microproc-
essor 20 according to Fig. 5. The microprocessor 20 com-
prises a digitizer 22 connected 15 to the different vehicle
sensors 14. An internal memory 24 is provided for storing
smaller amounts of data, while larger data amounts are
provided to the memory 18 (Fig. 5). A controller 26 is
provided for turning off the vehicle sensors, the digitizer,
the memory, the alert sensor and the radio unit (the trans-
mitter and the receiver) during a predetermined inactivity
period and for activating the radio unit (the transmitter
and the receiver) in order to transmit a request for further
instructions when the inactivity period is ended. The con-
troller 26 is further arranged for powering the vehicle sen-
sor, the digitizer, the memory and the alert sensor if
measurement instructions are received. The controller
26 is in this embodiment also responsible for controlling
the transmitting of digital representations from the mem-
ory to traffic surveillance node. As will be discussed fur-
ther below, the digital representations are preferably dig-
ital representations of entire signal shapes of the signals
provided by the vehicle sensors. The microprocessor 20
also comprises a reactivation unit 23, responsible for in-
itiating the reactivation of the vehicle detector or parts
thereof when the inactivity period is over. The reactivation
unit 23 is therefore connected to the system clock for

having access to a reliable time. Preferably, the reacti-
vation unit 23 is at least to a part separated from the other
functionalities in the microprocessor 20 so that parts re-
sponsible for the functionalities not being used for the
reactivation unit may be turned off or at least be put in a
low-power consumption state during the inactivity peri-
ods. In other embodiments, where the inactive micro-
processor 20 has a very low overall power consumption,
the entire microprocessor 20 can be kept functionable
also during inactivity periods.
[0046] The different components illustrated in Fig. 6
are typically integrated into one physical unit, whereby
the blocks merely indicate differences in functionality.
[0047] Fig. 7 illustrates a block diagram of an embod-
iment of a radio unit 40 according to the Fig. 5. The radio
unit 40 comprises a transmitter 42 and a receiver 44,
both utilizing the same antenna. The operation of these
parts is in this embodiment controlled by the controller
of the microprocessor.
[0048] When a vehicle detector according to the
present invention is to be placed in measurement posi-
tion, it is typically done after the completing of the road-
way surface coating. A typical procedure is then to drill
a hole in the surface coating, and if necessary a distance
below the surface coating. The hole diameter is prefer-
ably made just large enough to admit the housing to pass.
The depth of the hole determines the position of the hous-
ing below the surface coating, and can be carefully adapt-
ed to give a good compromise between measurement
sensitivity and damage protection. The preferable hole
depth is presently believed to be in the range of 200-300
mm. The hole is then filled with material, preferably the
same kind of material as is present laterally. In other
words, in the area below the surface coating, a material
being the same or similar as the road support layer is
filled. Within the surface coating, the hole is filled with a
material resembling the surface coating as good as pos-
sible. Preferably, the hole is filled with a material having
mechanical properties similar to a roadway surface coat-
ing. The antenna is provided at the intended position with-
in this filling material. An embodiment of a vehicle detec-
tor 10 is illustrated in Fig. 8A. A housing 49, preferably
in a cylindrical shape contains most of the components,
as described further above. An antenna 12, in this em-
bodiment a loop antenna 31 is connected by a cable 11.
The antenna is preferably designed to be a half wave-
length antenna. The housing 49 is placed at the bottom
of the drilled hole and the antenna 12 is kept within the
surface coating when filling the hole.
[0049] The vehicle detector unit can also be provided
to facilitate the positioning. Such an embodiment is illus-
trated in Fig. 8B. The antenna 12 can already before the
placement be provided within a volume 39 filled with a
material having mechanical properties similar to a road-
way surface coating into which the antenna 12 is intended
to be placed. Examples of possible material are asphalt,
bitumen or epoxy. The volume 12 is mechanically at-
tached to the housing 49. A hole is drilled, which has the
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same depth as the height of the entire unit in Fig. 8B.
The entire unit is placed at the bottom of the hole, ensur-
ing that the top of the vehicle detector 10 does not pro-
trude above the roadway surface coating. The cylindrical
slit between the vehicle detector and the wall of the hole
is filled, e.g. with materials that are used for repairing
minor damages at the roads. This volume to be filled is
typically much less than the volume of the hole and more
expensive materials can typically be used. The volume
39 thus constitutes a part of the roadway surface coating
when the slit has been sealed.
[0050] In an alternative embodiment, another volume
of material could be added between the volume 39 and
the housing 49. This additional volume could be filled
with a material having vibration damping properties in
order to reduce vibrations induced in the surface coating
directly down to the housing 49.
[0051] The antenna can be of different kinds. A loop
antenna 31 was used in the embodiments of Figs. 8A
and 8B. Fig 8C instead illustrates an embodiment of a
vehicle detector 10, having an antenna 12 provided at a
meandering antenna on a flexible plastic substrate 32.
Since the technical effect of the present invention typi-
cally is not determined by the actual choice of antenna,
also other types of antennas are possible to use in the
present invention.
[0052] As mentioned further above, the antenna of the
vehicle detector is provided within the roadway surface
coating. However, the surface coating is not completely
permanent. It is typically affected by wear and erosion.
If the detector is positioned at such a place where the
vehicle wheels pass, the roadway surface coating will
gradually be worn off, and eventually, the antenna may
appear at the very surface of the road. This process can
also be enhanced e.g. by use of road scrapers for re-
moving ice and snow during the winter season. The an-
tenna may therefore be damaged and may eventually
cease to operate properly. In Fig. 8D, an embodiment of
a vehicle detector 10 comprises a plurality of antennas
12, in this particular embodiment exemplified by loop an-
tennas 31. The plurality of antennas 12 are all provided
outside the housing 49. The distance of each antenna
from the housing 49 is designed for enabling placement
of the plurality of antennas 12 at different depths within
a roadway surface coating. Possibly, for facilitating the
positioning of the antennas, they may be provided in a
pre-moulded volume in analogy with Fig. 8B. With such
a structure, when the wear of the roadway surface coating
has reached the level of the highest antenna, this antenna
may be destroyed. It is then, however, possible to switch
to the next antenna and continue the operation.
[0053] In order to have a relatively well determined dis-
functionalising of the antenna, the cable to each antenna
preferably is provided with a cutting bow 33 which has
its most upper part above the level of the main antenna.
This means that the cutting bow 33 will be worn off before
the actual antenna is affected. The antenna can thereby
be trustfully operated all the time until the cutting bow 33

is removed.
[0054] When having a multitude of antennas, the ve-
hicle detector should preferably autonomously be able
to select which one of the antennas to use. Therefore, it
is preferred if the vehicle detector is arranged for deter-
mining which is the antenna having the best radio con-
ditions relative the base station. This is typically the high-
est positioned operable antenna out of the plurality of
antennas having possible connections to be used for the
transmission. The transmission from the vehicle detector
should then be controlled to utilise that antenna having
the best radio conditions. In the vehicle detector, this is
preferably performed by the controller, which accordingly
is arranged to determine an antenna of the plurality of
antennas having a best radio conditions relative the base
station and to control that antenna for transmissions.
[0055] The above embodiment is also suitable for
roads being recoated. When the uppermost part of the
still existing roadway surface coating is cut away to even
out the roadway surface and to produce a surface that
is suitable to repave, one of several of the antennas may
be destroyed. However, a functional antenna may still
exist in the remaining layer. The weak construction of the
antenna also ensures that the road-making machine
does not become damaged. When a new surface coating
is provided, the functional antenna can be used for con-
tinue the communication. The small disadvantage is now
that the antenna will be buried under the newly provided
top surface coating and the transmitting power may have
to be increased somewhat. However, the situation is an-
yway better than for an antenna being situated within the
hosing of the vehicle detector.
[0056] The power consumption of the vehicle detector
is one of the limiting factors when designing the unit. With
the latest development of battery technology and in ap-
plications where only intermittent measurements are to
be performed, a life time of over 10 years would be pos-
sible to reach. However, the more frequent the use is and
the more data that is to be transmitted, the shorter the
battery will last. In Fig. 8E, an embodiment of a vehicle
detector 10 comprises a recharging arrangement. A pos-
itive conductor 35 and a negative conductor 36 are pro-
vided from the housing 49 to the intended top of the road-
way surface coating. The end of the positive conductor
35 constitutes a positive connection point 37 at the top
of the roadway surface coating and the end of the neg-
ative conductor 36 constitutes a negative connection
point 38 at the top of the roadway surface coating. The
positive conductor 35 and the negative conductor 36 are
preferably provided within a volume 34 of an erodable
material with similar mechanical properties as the road-
way surface coating. This volume could with advantage
be integrated within a volume comprising the antennas,
if such a volume is provided. When the surface coating
is worn, the volume 34 and the conductors 35, 36 are
worn in a corresponding fashion, always providing a pos-
itive connection point 37 and a negative connection point
at the top of the roadway surface.
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[0057] If a recharging of the batteries of the vehicle
detector is necessary, a power supply could be attached
to the positive connection point 37 and the negative con-
nection point 38. If e.g. a solar cell is used as power
supply, the connection could even be permanent. The
controller within the housing 49 may then detect that a
voltage is present between the conductors and initiate a
recharging procedure. This could in certain embodiments
be performed dependent on the status of the vehicle de-
tector. However, in other embodiment, the recharging
control could be totally separated from the other func-
tionalities of the unit.
[0058] In a further embodiment, a temperature gauge
could be included close to the position of the antenna, or
at least in contact with the roadway surface coating. The
temperature gauge could e.g. be included in the same
volume 34 as the recharging conductors and/or in the
same volume as moulded-in antennas. The temperature
gauge can then be connected to the temperature sensor
of the vehicle detector in order to give an even more
reliable temperature of the roadway.
[0059] In applications for traffic counting, there are also
often requests of being able to distinguish between dif-
ferent kinds of vehicles. In provisional experiments uti-
lizing magnetometer based sensors, it has been found
that the magnetic profiles measured as a function of time
comprises a lot of detailed information. In most prior art
systems utilizing magnetometer based measurements,
the amount of data is heavily compressed in order to
reduce the amount of data to be transmitted. However,
by doing such data compressions, a lot of information is
lost. In order to be able to sense as much details as pos-
sible regarding the magnetic signature of the vehicles
passing the detectors, it is preferred to place the vehicle
detector straight beneath the path of the vehicles. In a
typical road, the sensors should therefore be placed be-
tween the intended tracks for the respective wheels.
[0060] The depth of the sensor is also of importance.
According to the present invention, the sensor should be
placed below the surface coating of the road, manly for
reasons of wear and damage. However, if the vehicle
detector is placed too deep, the road material will damp
the measured magnetic profile. It is therefore presently
considered preferable to place the vehicle detector at a
maximum depth of 20 cm below the surface of the road.
It is for the same reasons of benefit to have the actual
sensor components placed in the top part of the housing,
while e.g. batteries and controller can be placed in the
bottom of the housing.
[0061] By positioning of the sensor according to the
above principles, measurements of very accurate mag-
netic profiles are possible. Not only the number of vehi-
cles passing the detector and perhaps the associated
vehicle length, but also information regarding number of
wheel axes, the vehicle "magnetic mass", which typically
is related to the vehicle weight, the speed of the vehicle,
the length of the vehicle and the travel direction is pos-
sible to detect.

[0062] In a preferred embodiment of the present inven-
tion, detailed data from the vehicle sensors are therefore
stored in a data storage in the vehicle detector as digital
representations of entire signal shapes of signals of the
sensed disturbances. When the measurements are fin-
ished, these digital representations of entire signal
shapes are transmitted to the traffic surveillance node.
In the traffic surveillance node, a database with original
signal shapes from the individual sensors is collected.
An advanced analysis of the signal shapes can thereby
be provided, since large computational power can be pro-
vided without having to comply with battery saving con-
siderations. Raw data can also be exported from the da-
tabase for external analysis. It is believed that the power
needed for transmitting the increased amount of data to
a certain degree is compensated by better possibilities
for an energy efficient handling of the signals themselves.
Furthermore, the access to the entire signal shapes
opens up completely new applications for automated traf-
fic surveillance.
[0063] Pattern recognition routines are presently being
developed very fast, to a part as a result of the higher
processing power now available for a relatively low cost.
By also utilizing neural network approaches, self learning
systems can be built, improving e.g. classification of ve-
hicle classes etc. It is believed that already today, it would
be possible to distinguish between a private car, a private
car with a trailer, a 2-axle truck, a 2-axle truck with a
trailer, a 3-axle truck and a 3-axle truck with a trailer.
Furthermore, velocity determinations with an accuracy
of better than 2.5 km/h are also believed to be possible
already today.
[0064] The embodiments described above are to be
understood as a few illustrative examples of the present
invention. It will be understood by those skilled in the art
that various modifications, combinations and changes
may be made to the embodiments without departing from
the scope of the present invention. In particular, different
part solutions in the different embodiments can be com-
bined in other configurations, where technically possible.
The scope of the present invention is, however, defined
by the appended claims.

Claims

1. Vehicle detector (10), comprising:

a vehicle sensor (14) arranged for sensing dis-
turbances caused by a vehicle;
a digitizer (22) connected to said vehicle sensor
(14) and arranged for encoding a signal from
said vehicle sensor (14) into a digital represen-
tation;
a memory (18, 24) connected to said digitizer
(22) and arranged for storing said digital repre-
sentation;
an antenna (12);
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a transmitter (42) connected to said memory (18,
24) and said antenna (12) for transmitting sig-
nals, comprising requests for operation instruc-
tions, to a traffic surveillance node (70) by use
of radio signals (1);
a receiver (44) connected to said antenna (12)
for receiving signals, comprising operation in-
structions, from said traffic surveillance node
(70);
a controller (26) arranged for controlling opera-
tion of said vehicle sensor (14), said digitizer
(22), said memory (18, 24), said receiver (44)
and said transmitter (42);
a battery (30) powering said vehicle sensor (14),
said transmitter (42) and said receiver (44); and
a housing (49) enclosing said vehicle sensor
(14), said digitizer (22), said memory (18, 24),
said transmitter (42), said receiver (44) and said
controller (26);
said housing (49) providing protection against
mechanical damage and moisture for said vehi-
cle sensor (14), said digitizer (22), said memory
(18, 24), said transmitter (42), said receiver (44)
and said controller (26), thereby enabling said
housing (49) to be placed under ground;
said antenna (12) is provided outside said hous-
ing (49) and at a distance from said housing (49)
for enabling placement of said antenna (12)
within a roadway surface coating (60); and
said controller (26) is arranged for turning off
said transmitter (42), said receiver (44), and said
vehicle sensor (14) during a predetermined in-
activity period and for activating said transmitter
(42) and said receiver (44) and transmitting a
request for further operation instructions when
said inactivity period is ended.

2. Vehicle detector according to claim 1, character-
ised in that said receiver (44), together with said
transmitter (42), is arranged for communication with
a cellular communication system (59).

3. Vehicle detector according to claim 2, character-
ised in that said cellular communication system (59)
provides a random access channel.

4. Vehicle detector according to claim 2 or 3, charac-
terised in that said controller (26) is arranged for
controlling communication with a traffic surveillance
node (70) via said cellular communication system
(59).

5. Vehicle detector according to any of the claims 1 to
4, characterised in that said controller (26) is ar-
ranged for powering said vehicle sensor (14) if meas-
urement instructions are received.

6. Vehicle detector according to any of the claims 1 to

5, characterised by comprising a plurality of anten-
nas (12) provided outside said housing (49) and at
a distance from said housing (49) for enabling place-
ment of said plurality of antenna (12) at different
depths within a roadway surface coating (60).

7. Vehicle detector according to claim 6, character-
ised in that said controller (26) is arranged to deter-
mine an antenna of said plurality of antennas (12)
having best radio conditions relative to a base station
of said cellular communication system and to control
said transmitter (42) to utilise said highest positioned
operable antenna for transmissions.

8. Vehicle detector according to any of the claims 1 to
7, characterised in that at least one antenna (12)
is provided within a volume (39) filled with a material
having mechanical properties similar to a roadway
surface coating into which said antenna (12) is in-
tended to be placed, said volume (39) being mechan-
ically attached to said housing (49).

9. Method for providing traffic information, comprising
the steps of:

sensing (210) disturbances caused by a vehicle;
digitalizing (212) signals of said disturbances in-
to a digital representation;
storing (214) said digital representation;
transmitting (216, 233) signals, comprising re-
quests for operation instructions, to a traffic sur-
veillance node (70) by use of radio signals (1);
and
receiving (226) signals, comprising operation in-
structions, from said traffic surveillance node
(70);
said steps of sensing (210), digitalizing (212)
and storing (214) are performed in a device
placed under ground;
said step of transmitting (216, 233) comprises
the step of providing said signals to be transmit-
ted over a distance to an antenna (12) placed
within a roadway surface coating (60),
disabling (228) performing of said steps of sens-
ing disturbances, transmitting signals and re-
ceiving signals during a predetermined inactivity
period; and
performing said steps of transmitting signals
(233) and receiving signals and transmitting
(225) a request for further operation instructions
when said inactivity period is ended.

10. Method according to claim 9, characterised in that
said step of transmitting (216) and said step of re-
ceiving (226) are performed according to a cellular
communication system standard.

11. Method according to claim 9 or 10, characterised
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by the step of initiating said step of transmitting (225)
a request for further instructions by sending a re-
quest on a random access channel of said cellular
communication system.

12. Method according to any of the claims 9 to 11, char-
acterised by the step of re-enabling said steps of
sensing (232) disturbances in response to received
measurement instructions.

13. Method according to any of the claims 9 to 12, char-
acterised in that said step of transmitting signals
(233) comprises transmitting of retrieved said digital
representations to said traffic surveillance node (70),
said digital representations being digital representa-
tions of entire signal shapes of signals of said sensed
disturbances.

Patentansprüche

1. Fahrzeugdetektor (10), der Folgendes umfasst:

einen Fahrzeugsensor (14), der zum Erkennen
von Störungen eingerichtet ist, die von einem
Fahrzeug verursacht werden;
einen Digitalisierer (22), der mit dem Fahr-
zeugsensor (14) verbunden und
zum Codieren eines Signals von dem Fahr-
zeugsensor (14) in eine Digitaldarstellung ein-
gerichtet ist;
einen Speicher (18, 24), der mit dem Digitalisie-
rer (22) verbunden und
zum Speichern der Digitaldarstellung eingerich-
tet ist;
eine Antenne (12);
einen Sender (42), der mit dem Speicher (18,
24) und der Antenne (12) verbunden ist, um Si-
gnale, die Anforderungen für Betriebsanweisun-
gen umfassen, unter Verwendung von Funksi-
gnalen (1) an einen Verkehrsüberwachungs-
knoten (70) zu senden;
einen Empfänger (44), der mit der Antenne (12)
verbunden ist, um Signale, die Betriebsanwei-
sungen umfassen, von dem Verkehrsüberwa-
chungsknoten (70) zu empfangen;
eine Steuerung (26), die zum Steuern des Be-
triebs des Fahrzeugsensors (14), des Digitali-
sierers (22), des Speichers (18, 24), des Emp-
fängers (44) und des Senders (42) eingerichtet
ist;
eine Batterie (30), die den Fahrzeugsensor (14),
den Sender (42) und den Empfänger (44) mit
Strom versorgt; und
ein Gehäuse (49), das den Fahrzeugsensor
(14), den Digitalisierer (22),
den Speicher (18, 24), den Sender (42), den
Empfänger (44) und die Steuerung (26) um-

schließt;
wobei das Gehäuse (49) Schutz gegen mecha-
nische Beschädigung und
Feuchtigkeit für den Fahrzeugsensor (14), den
Digitalisierer (22), den Speicher (18, 24), den
Sender (42), den Empfänger (44) und die Steu-
erung (26) bietet, wodurch ermöglicht wird, dass
das Gehäuse (49) unter Grund angeordnet wird;
wobei die Antenne (12) außerhalb des Gehäu-
ses (49) und in einem Abstand von dem Gehäu-
se bereitgestellt wird, so dass die Antenne (12)
in einer Fahrbahndeckschicht (60) angeordnet
werden kann; und
wobei die Steuerung (26) zum Ausschalten des
Senders (42), des Empfängers (44) und des
Fahrzeugsensors (14) während einer festgeleg-
ten Inaktivitätsperiode und zum Aktivieren des
Senders (42) und des Empfängers (44) und zum
Senden einer Anforderung für weitere Betrieb-
sanweisungen, wenn die Inaktivitätsperiode be-
endet ist, eingerichtet ist.

2. Fahrzeugsensor nach Anspruch 1, dadurch ge-
kennzeichnet, dass der Empfänger (44) zusam-
men mit dem Sender (42) zur Kommunikation mit
einem zellulären Kommunikationssystem (59) ein-
gerichtet ist.

3. Fahrzeugdetektor nach Anspruch 2, dadurch ge-
kennzeichnet, dass das zelluläre Kommunikations-
system (59) einen Random Access Channel bereit-
stellt.

4. Fahrzeugdetektor nach Anspruch 2 oder 3, dadurch
gekennzeichnet, dass die Steuerung (26) zur Steu-
erung der Kommunikation mit einem Verkehrsüber-
wachungsknoten (70) über das zelluläre Kommuni-
kationssystem (59) eingerichtet ist.

5. Fahrzeugdetektor nach einem der Ansprüche 1 bis
4, dadurch gekennzeichnet, dass die Steuerung
(26) zur Stromversorgung des Fahrzeugsensors
(14) eingerichtet ist, wenn Messanweisungen emp-
fangen werden.

6. Fahrzeugdetektor nach einem der Ansprüche 1 bis
5, dadurch gekennzeichnet, dass er mehrere An-
tennen (12) umfasst, die außerhalb des Gehäuses
(49) und in einem Abstand von dem Gehäuse (49)
bereitgestellt sind, um eine Anordnung der mehreren
Antennen (12) in verschiedenen Tiefen in einer Fahr-
bahndeckschicht (60) zu ermöglichen.

7. Fahrzeugdetektor nach Anspruch 6, dadurch ge-
kennzeichnet, dass die Steuerung (26) so einge-
richtet ist, dass sie eine Antenne der mehreren An-
tennen (12) bestimmt, die die besten Funkbedingun-
gen zu einer Basisstation des zellulären Kommuni-
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kationssystems aufweist und den Sender (42) steu-
ert, um die am höchsten gelegene, betriebsfähige
Antenne für Übertragungen zu nutzen.

8. Fahrzeugdetektor nach einem der Ansprüche 1 bis
7, dadurch gekennzeichnet, dass mindestens eine
Antenne (12) in einem Volumen (39) bereitgestellt
wird, das mit einem Material gefüllt ist, das ähnliche
mechanische Eigenschaften wie eine Fahrbahn-
deckschicht aufweist, in der die Antenne (12) ange-
ordnet werden soll, wobei das Volumen (39) mecha-
nisch mit dem Gehäuse (49) verbunden ist.

9. Verfahren zum Bereitstellen von Verkehrsinformati-
onen, umfassend die Schritte:

Erkennen (210) von Störungen, die durch ein
Fahrzeug verursacht werden;
Digitalisieren (212) von Signalen der Störungen
in eine Digitaldarstellung; Speichern (214) der
digitalen Darstellung;
Senden (216, 233) von Signalen, die Anforde-
rungen für Betriebsanweisungen umfassen, an
einen Verkehrsüberwachungsknoten (70) unter
Verwendung von Funksignalen (1); und
Empfangen (226) von Signalen, die Betriebsan-
weisungen umfassen, von dem Verkehrsüber-
wachungsknoten (70);
wobei die Schritte des Erkennens (210), Digita-
lisierens (212) und Speicherns (214) in einer
Vorrichtung ausgeführt werden, die unter Grund
angeordnet ist;
wobei der Sendeschritt (216, 233) den Schritt
umfasst, die über einen Abstand zu sendenden
Signale einer Antenne (12) bereitzustellen, die
in einer Fahrbahndeckschicht (60) angeordnet
ist;
Deaktivieren (228) der Ausführung der Schritte
des Erkennens von Störungen, des Sendens
von Signalen und des Empfangens von Signa-
len während einer festgelegten Inaktivitätsperi-
ode; und
Ausführen der Schritte des Sendens von Signa-
len (233) und des Empfangens von Signalen
und des Übertragens (225) einer Anforderung
für weitere Betriebsanweisungen, wenn die In-
aktivitätsperiode beendet ist.

10. Verfahren nach Anspruch 9, dadurch gekenn-
zeichnet, dass der Schritt des Sendens (216) und
der Schritt des Empfangens (226) gemäß einem
Zellkommunikationssystem-Standard ausgeführt
werden.

11. Verfahren nach Anspruch 9 oder 10, gekennzeich-
net durch den Schritt des Initiierens des Schritts des
Sendens (225) einer Anforderung für weitere Anwei-
sungen durch Senden einer Anforderung auf einem

Random Access Channel des zellulären
Kommunikationssystms .

12. Verfahren nach einem der Ansprüche 9 bis 11, ge-
kennzeichnet durch den Schritt des Wieder-Akti-
vierens der Schritte des Erkennens (232) von Stö-
rungen in Reaktion auf empfangene Messanweisun-
gen.

13. Verfahren nach einem der Ansprüche 9 bis 12, da-
durch gekennzeichnet, dass der Schritt des Sen-
dens von Signalen (233) das Senden der abgerufe-
nen Digitaldarstellungen an den Verkehrsüberwa-
chungsknoten (70) umfasst, wobei die Digitaldarstel-
lungen Digitaldarstellungen von gesamten Signal-
formen von Signalen der erkannten Störungen sind.

Revendications

1. Détecteur de véhicule (10), comprenant :

un capteur de véhicule (14) conçu pour capter
des perturbations causées par un véhicule ;
un numériseur (22) connecté audit capteur de
véhicule (14) et conçu pour coder un signal issu
dudit capteur de véhicule (14) en une représen-
tation numérique ;
une mémoire (18, 24) connectée audit numé-
riseur (22) et conçue pour stocker ladite repré-
sentation numérique ;
une antenne (12) ;
un émetteur (42) connecté à ladite mémoire (18,
24) et ladite antenne (12) destiné à émettre des
signaux, parmi lesquels des demandes d’ins-
tructions d’opération, auprès d’un noeud de sur-
veillance du trafic (70) en utilisant des signaux
radio (1) ;
un récepteur (44) connecté à ladite antenne
(12), destiné à recevoir des signaux, parmi les-
quels des demandes d’instructions d’opération,
en provenance dudit noeud de surveillance du
trafic (70) ;
un dispositif de commande (26) conçu pour
commander le fonctionnement dudit capteur de
véhicule (14), dudit numériseur (22), de ladite
mémoire (18, 24), dudit récepteur (44) et dudit
émetteur (42) ;
une batterie (30) alimentant ledit capteur de vé-
hicule (14), ledit émetteur (42) et ledit récepteur
(44) ; et
un boîtier (49) abritant ledit capteur de véhicule
(14), ledit numériseur (22), ladite mémoire (18,
24), ledit émetteur (42), ledit récepteur (44) et
ledit dispositif de commande (26) ;
ledit boîtier (49) fournissant une protection con-
tre les dégâts mécaniques et l’humidité pour le-
dit capteur de véhicule (14), ledit numériseur
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(22), ladite mémoire (18, 24), ledit émetteur (42),
ledit récepteur (44) et ledit dispositif de comman-
de (26), et permettant ainsi audit boîtier (49)
d’être placé sous le sol ;
ladite antenne (12) étant disposée à l’extérieur
dudit boîtier (49) et à une distance dudit boîtier
(49) permettant la disposition de ladite antenne
(12) dans un revêtement de surface routière
(60) ; et
ledit dispositif de commande (26) étant conçu
pour éteindre ledit émetteur (42), ledit récepteur
(44) et ledit capteur de véhicule (14) pendant
une période d’inactivité prédéterminée et pour
activer ledit émetteur (42) et ledit récepteur (44)
et émettre une demande d’instructions d’opéra-
tion supplémentaires lorsque ladite période
d’inactivité est terminée.

2. Détecteur de véhicule selon la revendication 1, ca-
ractérisé en ce que ledit récepteur (44), conjointe-
ment audit émetteur (42), est conçu pour communi-
quer avec un système de communication cellulaire
(59).

3. Détecteur de véhicule selon la revendication 2, ca-
ractérisé en ce que ledit système de communica-
tion cellulaire (59) fournit un canal d’accès aléatoire.

4. Détecteur de véhicule selon la revendication 2 ou 3,
caractérisé en ce que ledit dispositif de commande
(26) est conçu pour commander la communication
avec un noeud de surveillance du trafic (70) par le
biais dudit système de communication cellulaire
(59).

5. Détecteur de véhicule selon l’une quelconque des
revendications 1 à 4, caractérisé en ce que ledit
dispositif de commande (26) est conçu pour alimen-
ter ledit capteur de véhicule (14) si des instructions
de mesure sont reçues.

6. Détecteur de véhicule selon l’une quelconque des
revendications 1 à 5, caractérisé en ce qu’il com-
prend une pluralité d’antennes (12) disposées à l’ex-
térieur dudit boîtier (49) et à une distance dudit boîtier
(49) permettant la disposition de ladite pluralité d’an-
tennes (12) à différentes profondeurs dans un revê-
tement de surface routière (60).

7. Détecteur de véhicule selon la revendication 6, ca-
ractérisé en ce que ledit dispositif de commande
(26) est conçu pour déterminer une antenne parmi
ladite pluralité d’antennes (12) comme présentant
les meilleures conditions radio par rapport à une sta-
tion de base dudit système de communication cel-
lulaire et pour commander audit émetteur (42) d’uti-
liser ladite antenne utilisable positionnée le plus haut
pour les émissions.

8. Détecteur de véhicule selon l’une quelconque des
revendications 1 à 7, caractérisé en ce qu’au moins
une antenne (12) est disposée dans un volume (39)
rempli d’un matériau ayant des propriétés mécani-
ques semblables à celles d’un revêtement de surfa-
ce routière dans lequel ladite antenne (12) est pré-
vue pour être disposée, ledit volume (39) étant rat-
taché mécaniquement audit boîtier (49).

9. Procédé de mise à disposition d’informations de tra-
fic, comprenant les étapes suivantes :

le captage (210) de perturbations causées par
un véhicule ;
la numérisation (212) de signaux desdites per-
turbations en une représentation numérique ;
le stockage (214) de ladite représentation
numérique ;
l’émission (216, 233) de signaux, parmi lesquels
des demandes d’instructions d’opération,
auprès d’un noeud de surveillance du trafic (70)
en utilisant des signaux radio (1) ; et
la réception (226) de signaux, parmi lesquels
des instructions d’opération, en provenance du-
dit noeud de surveillance du trafic (70) ;
lesdites étapes de captage (210), numérisation
(212) et stockage (214) étant réalisées dans un
dispositif placé sous le sol ;
ladite étape d’émission (216, 233) comprenant
l’étape de mise à disposition desdits signaux à
émettre sur une distance à une antenne (12)
disposée dans un revêtement de surface routiè-
re (60) ;
la désactivation (228) de la réalisation desdites
étapes de captage de perturbations, d’émission
de signaux et de réception de signaux pendant
une période d’inactivité prédéterminée ; et
la réalisation desdites étapes d’émission de si-
gnaux (233) et de réception de signaux et
d’émission (225) d’une demande d’instructions
d’opération supplémentaires lorsque ladite pé-
riode d’inactivité est terminée.

10. Procédé selon la revendication 9, caractérisé en ce
que ladite étape d’émission (216) et ladite étape de
réception (226) sont réalisées selon une norme d’un
système de communication cellulaire.

11. Procédé selon la revendication 9 ou 10, caractérisé
par l’étape d’amorce de ladite étape d’émission
(225) d’une demande d’instructions supplémentaire
par envoi d’une demande sur un canal d’accès aléa-
toire dudit système de communication cellulaire.

12. Procédé selon l’une quelconque des revendications
9 à 11, caractérisé par l’étape de réactivation des-
dites étapes de captage (232) de perturbations en
réponse aux instructions de mesure reçues.

25 26 



EP 2 435 997 B9

15

5

10

15

20

25

30

35

40

45

50

55

13. Procédé selon l’une quelconque des revendications
9 à 12, caractérisé en ce que ladite étape d’émis-
sion de signaux (233) comprend l’émission desdites
représentations numériques, récupérées, auprès
dudit noeud de surveillance du trafic (70), lesdites
représentations numériques étant des représenta-
tions numériques de formes entières de signaux des-
dites perturbations captées.
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