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Description

�[0001] The present invention relates to a system for
monitoring vehicle transit along a highway section.
�[0002] Vehicle transit along a highway section, e.g.
preferential city or motorway lanes, is monitored by sys-
tems based, for example, on video cameras, which trans-
mit the acquired images to a remote operating centre; or
on transmitting-�receiving stations, which continuously
transmit a directional signal, with given spectral charac-
teristics, onto the monitored highway section, and detect
vehicle passage on the basis of the characteristics of the
signals reflected by the vehicles in transit which, in pass-
ing, alter the signal transmitted by the transmitting- �re-
ceiving stations; or on coils laid under the road surface.
�[0003] The efficiency of these systems depends close-
ly on factors, such as the quality of the acquired images
and incoming signals. As is known, image quality de-
pends, among other things, on external visibility and light-
ing, and is therefore seriously impaired by external fac-
tors, such as darkness, fog, snow, or dirt on the video
camera optical system; while incoming signal quality is
seriously affected, for example, by interference, weather
conditions, etc.
�[0004] Moreover, currently used traffic monitoring sys-
tems are expensive and take a long time to install, involve
complicated wiring, create traffic hold-�ups for mainte-
nance, etc.
�[0005] It is an object of the present invention to provide
a system for monitoring vehicle transit along a highway
section, designed to eliminate the drawbacks of known
systems.
�[0006] More specifically, the present invention propos-
es a monitoring system comprising small, low-�energy
electronic devices installed along the road.
�[0007] According to the present invention, there is pro-
vided a system for monitoring vehicle transit along a high-
way section, as claimed in the accompanying Claims.
�[0008] A preferred, non-�limiting embodiment of the
present invention will be described by way of example
with reference to the attached drawing, which shows a
schematic of the architecture of the monitoring system
according to the invention.
�[0009] Number 1 in the attached drawing indicates as
a whole a system for monitoring vehicle transit along a
highway section 2, in accordance with the present inven-
tion.
�[0010] By way of a non-�limiting example, the highway
section 2 shown schematically in the drawing is a lane
of a one-�way highway, e.g. motorway or main road, trav-
elled by vehicles, e.g. vehicle 3.
�[0011] More specifically, monitoring system 1 accord-
ing to the invention comprises: �

- a known self- �configuring wireless sensor network
comprising a number of transmitting-�receiving sta-
tions 4a, 4b, 4c, which are installed on both sides of
highway section 2, and are configured to communi-

cate with one other by known communication proto-
cols specific to this type of network, and to perform
specific functions as described below;

- a transmitting-�receiving Gateway station 5 located
close to the monitored highway section 2 to collect
information from transmitting-�receiving stations 4a,
4b, 4c; and

- a remote control centre 6 communicating with Gate-
way station 5.

�[0012] More specifically, each pair of transmitting-�re-
ceiving stations 4a, 4b of the wireless sensor network
installed on opposite sides of highway section 2 is con-
figured to detect passage of vehicle 3 along highway sec-
tion 2, and to type-�classify the vehicles in transit on the
basis of a wireless signal transmitted by transmitting-�re-
ceiving station 4a.
�[0013] Transmitting-�receiving stations 4c, on the other
hand, are configured to transmit the vehicle transit and
vehicle type information, processed by transmitting-�re-
ceiving station 4b, to Gateway station 5, which transmits
the information to remote control centre 6. As shown in
the enlarged detail in the drawing, transmitting-�receiving
stations 4a, 4b, 4c all have the same hardware configu-
ration, and each comprise:�

- a control and processing unit 7 configured to control
operation of transmitting-�receiving stations 4a, 4b,
4c;

- a transmitting-�receiving unit 8; and
- an independent power source 9.

�[0014] The specific functions of transmitting-�receiving
stations 4a, 4b, 4c are therefore performed by specific
software stored in control and processing unit 7 of each
station 4a, 4b, 4c.
�[0015] Control and processing unit 7 of transmitting-
receiving station 4a is configured to control transmitting-
receiving unit 8 of station 4a to enable station 4a to :�

- transmit and receive wireless signals, containing
network configuration information, to and from the
other transmitting- �receiving stations 4a, 4b, 4c to op-
timize routing performance; and

- transmit a directional wireless signal St, of given
spectral characteristics and power, to transmitting-
receiving station 4b.

�[0016] Transmitting-�receiving station 4a comprises a
sensor or device (not shown), e.g. a microphone or tel-
evision camera, for detecting arrival of vehicle 3.
�[0017] Control and processing unit 7 of transmitting-
receiving station 4b is configured to control transmitting-
receiving unit 8 of station 4b to enable station 4b to :�

- transmit and receive wireless signals, containing
network configuration information, to and from the
other transmitting- �receiving stations 4a, 4b, 4c to op-
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timize routing performance;
- receive the directional wireless signal St, of given

spectral characteristics and power, transmitted by
transmitting-�receiving station 4a; and

- transmit vehicle transit and vehicle type information
to Gateway station 5;

and to detect transit of vehicle 3 along highway section
2, and type-�classify the vehicle 3 in transit on the basis
of the wireless signal St received by station 4b.
�[0018] Control and processing unit 7 of transmitting-
receiving station 4c is configured to control transmitting-
receiving unit 8 of station 4c to enable station 4c to :�

- transmit and receive wireless signals, containing
network configuration information, to and from the
other transmitting- �receiving stations 4a,� 4b, 4c to op-
timize routing performance;

- receive the vehicle transit and vehicle type informa-
tion processed and transmitted by transmitting-�re-
ceiving station 4b; and

- transmit the vehicle transit and vehicle type informa-
tion, received from transmitting-�receiving station 4b,
to Gateway station 5.

�[0019] More specifically, as shown in the enlarged de-
tail of the drawing, transmitting-�receiving Gateway sta-
tion 5 comprises:�

- a control and processing unit 7 configured to control
operation of Gateway station 5;

- a transmitting-�receiving unit 8;
- an independent power source 9; and
- a long- �range transmitting- �receiving unit 10.

�[0020] At least one software is stored in control and
processing unit 7 of Gateway station 5 to control trans-
mitting- �receiving unit 8 of Gateway station 5 to enable
Gateway station 5 to: �

- receive the wireless signals containing the vehicle
transit and vehicle type information transmitted by
transmitting-�receiving stations 4c; and

- control long-�range transmitting- �receiving unit 10,
e.g. a GSM or WI/FI unit, to enable unit 10 to transmit
the vehicle transit and vehicle type information, re-
ceived by transmitting-�receiving station 8 of Gate-
way station 5, to remote control centre 6, where the
information is stored and analysed.

�[0021] More specifically, vehicles travelling along the
monitored highway section are detected and type-�clas-
sified as follows: on detecting an on-�coming vehicle by
means of the sensor, e.g. a microphone, a transmitting-
receiving station 4a begins transmitting wireless signal
St - e.g. a 433 MHz, 868 MHz, or 2.4 GHz signal - to
transmitting-�receiving station 4b, which measures the
power level of the incoming signal, compares it with the

power level of the transmitted signal, and detects pas-
sage of the vehicle on the basis of the comparison.
�[0022] The vehicle driving past transmitting-�receiving
stations 4a and 4b, in fact, noticeably distorts and atten-
uates the wireless signal St transmitted by transmitting-
receiving unit 8 of transmitting-�receiving station 4a, and
control and processing unit 7 of transmitting-�receiving
station 4b detects passage of the vehicle on the basis of
attenuation of the power level of the incoming signal. To
type- �classify the vehicles in transit, control and process-
ing unit 7 of transmitting-�receiving station 4b compares
the power level of the incoming signal with predetermined
threshold values of specific categories of vehicles, e.g.
cars, buses, trucks, etc., and classifies the vehicles in
transit on the basis of the comparison.
�[0023] As stated, to minimize the infrastructures and
energy consumption required to operate monitoring sys-
tem 1, transmitting-�receiving stations 4a, 4b, 4c and
Gateway station 5 each have an independent power
source 9, e.g. a battery (not shown) connected to a charg-
ing device, e.g. a photovoltaic, wind-�driven, or vibration
module (not shown); and monitoring system 1 is config-
ured so that each pair of transmitting-�receiving stations
4a, 4b (the drawing shows four pairs of stations 4a, 4b,
indicated by arrows A1, A2, A3, A4) and transmitting- �re-
ceiving stations 4c can operate in two modes.
�[0024] More specifically, in a first SLEEP charge op-
erating mode, control and processing units 7 of transmit-
ting-�receiving stations 4a, 4b, 4c totally disable the re-
spective stations, and enable the respective charging de-
vices of independent power sources 9.
�[0025] In SLEEP mode, transmitting-�receiving station
4a obviously detects no on- �coming vehicles by means
of the sensor, and transmits no wireless signal to trans-
mitting- �receiving station 4b, which, likewise, detects no
passing vehicles.
�[0026] In a second ACTIVE operating mode, transmit-
ting-�receiving station 4a detects on-�coming vehicles by
means of the sensor, and transmits the wireless signal
to respective transmitting- �receiving station 4b, which de-
tects transit of, and type- �classifies, � the vehicles; and sta-
tions 4c transmit the vehicle transit and vehicle type in-
formation, received from transmitting-�receiving station
4b, to Gateway station 5.
�[0027] Each pair of transmitting-�receiving stations 4a,
4b switches automatically from charge SLEEP mode to
ACTIVE mode on the basis of switching logic designed
by the Applicant to ensure reliable vehicle transit moni-
toring and minimum energy consumption. More specifi-
cally, system 1 is configured so that the pairs of trans-
mitting- �receiving stations 4a, 4b forming part of the wire-
less sensor network are never all in the same operating
mode (ACTIVE or SLEEP) at the same time.
�[0028] More specifically, pairs A1, A2, A3, A4 of trans-
mitting-�receiving stations 4a, 4b are activated singly or
in groups for a predetermined time and/or as a function
of the charge level of the respective batteries.
�[0029] For example, in a first embodiment, monitoring
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system 1 may be configured so that pairs A1 and A2 op-
erate in ACTIVE mode, and, simultaneously, pairs A3
and A4 operate in SLEEP mode. In this embodiment,
pairs A1 and A2 are activated simultaneously for redun-
dant vehicle monitoring, and remain in ACTIVE mode for
a predetermined time ∆t, or for as long as the charge
level of the respective batteries remains above a mini-
mum threshold value guaranteeing operation of each sta-
tion 4a, 4b.
�[0030] In this embodiment, system 1 is configured so
that, at the end of time ∆t, or when the charge level of at
least one of the batteries of stations 4a, 4b in pairs A1
and A2 falls below the minimum threshold level, trans-
mitting- �receiving stations 4a, 4b in pairs A1 and A2 switch
from ACTIVE mode to charge SLEEP mode, and the ve-
hicle transit monitoring function is taken over by the next
two pairs A3, A4 switching from SLEEP mode to ACTIVE
mode.
�[0031] The above switching procedure is performed,
on the basis of the above time or charge level conditions,
between the two currently active pairs and the next ad-
jacent two pairs in SLEEP mode, until all the pairs of
stations 4a, 4b in monitoring system 1 are used up.
�[0032] In a second, alternative, embodiment, the sys-
tem is configured to activate two successive, but not nec-
essarily adjacent, pairs of transmitting-�receiving stations
4a, 4b, e.g. pair A1 and pair A3, which, as in the first
embodiment, remain active for a predetermined time ∆t,
or for as long as the charge level of the respective bat-
teries remains above a minimum threshold value guar-
anteeing operation of each station.
�[0033] In a third, alternative, embodiment, the system
may be configured to only activate one pair of transmit-
ting-�receiving stations 4a, 4b at a time, and so that the
pair remains active for a predetermined time ∆t, or for as
long as the charge level of the respective batteries re-
mains above a minimum threshold value guaranteeing
operation of each station, and otherwise switches from
ACTIVE mode to charge SLEEP mode; and the vehicle
transit monitoring function is taken over by the adjacent
pair or by the currently available pair switching from
SLEEP mode to ACTIVE mode.
�[0034] In all three embodiments described, to correctly
determine ACTIVE operating mode of the pairs of trans-
mitting-�receiving stations 4a, 4b, transmitting- �receiving
stations 4a, 4b of the wireless sensor network periodically
exchange current operating mode information.
�[0035] The energy consumption of each transmitting-
receiving station 4a, 4b and 4c in ACTIVE operating
mode depends on the connection time tconn stations 4a,
4b and 4c operates in ACTIVE mode; and the energy
consumption of each transmitting-�receiving station 4 in
SLEEP mode depends on the time tSLEEP stations 4a,
4b and 4c operates in SLEEP operating mode.
�[0036] Given that time tconn is much shorter than time
tSLEEP, that the energy consumption of each station 4 in
SLEEP mode is negligible compared to energy consump-
tion in ACTIVE mode, that the number of connection cy-

cles Ncycles of each transmitting-�receiving station 4
equals tconn/ �∆t, and that the wireless sensor network
comprises n pairs of wireless transmitting-�receiving sta-
tions 4, then the actual working life of the charge of the
wireless network, for a given energy charge of each sta-
tion 4, equals: 

where Ncharge is the number of cycles ∆t recovered by
each transmitting-�receiving station 4 being charged dur-
ing time tSLEEP.
�[0037] The system according to the invention has the
following advantages: minimum infrastructure; high de-
gree of reliability; and low energy consumption.
�[0038] Clearly, changes may be made to the system
as described and illustrated herein without, however, de-
parting from the scope of the present invention, as de-
fined in the accompanying Claims.

Claims

1. A system (1) for monitoring transit of vehicles along
a highway section (2), comprising a first number of
transmitting-�receiving stations (4a, 4b, 4c) installed
along said highway section and forming part of a
wireless sensor network; each of said transmitting-
receiving stations (4a, 4b, 4c) being configured to
communicate with the other transmitting- �receiving
stations (4a, 4b, 4c), and having an independent
power source, and a charging device for charging
said independent power source; �
characterized in that a number of pairs (A1, A2, A3,
A4) of said first number of transmitting-�receiving sta-
tions (4a, 4b) are configured to operate:�

- in a first operating mode (ACTIVE), in which
transit of said vehicles along said highway sec-
tion (2) is detected, and the type of said vehicles
in transit along said highway section (2) is de-
termined; and
- in a second charge operating mode (SLEEP),
in which said charging device for charging said
independent power source is activated;

and in that at least one pair of transmitting- �receiving
stations (4a, 4b) operates in one of said first and
second operating modes (ACTIVE, SLEEP), which
differs from the operating mode of the other pairs.

2. A system as claimed in Claim 1, and also comprising:�

- a second number of transmitting-�receiving sta-
tions (4c) configured to receive and transmit ve-
hicle transit and vehicle type information trans-
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mitted by said pairs (A1, A2, A3, A4) of transmit-
ting-�receiving stations (4a, 4b) when operating
in said first operating mode (ACTIVE);
- a first transmitting-�receiving station (5) config-
ured to receive and transmit said vehicle transit
and vehicle type information transmitted by said
second number of transmitting-�receiving sta-
tions (4c) and by said pairs (A1, A2, A3, A4) of
transmitting- �receiving stations (4a, 4b); and
- a remote data processing centre (6) configured
to communicate with said first transmitting-�re-
ceiving station (5).

3. A system as claimed in Claim 2, wherein said first
transmitting-�receiving station (5) is a GSM or WI-�FI
station.

4. A system as claimed in Claim 2, wherein said second
number of transmitting-�receiving stations (4c) are
configured to operate:�

- in a third operating mode (ACTIVE), in which
they receive said information transmitted by said
pairs (A1, A2, A3, A4) of transmitting- �receiving
stations, and transmit said information to said
first transmitting-�receiving station (5); and
- in said second charge operating mode
(SLEEP), in which said charging device for
charging said independent power source is ac-
tivated.

5. A system as claimed in Claims 1 to 4, wherein an
adjacent first and second pair (A1, A2) of transmitting-
receiving stations (4a, 4b) switch from said first (AC-
TIVE) to said second (SLEEP) operating mode and
from said second (SLEEP) to said first (ACTIVE) op-
erating mode respectively.

6. A system as claimed in Claims 1 to 5, wherein said
pairs (A1, A2, A3, A4) of transmitting- �receiving sta-
tions (4a, 4b) and said second number of transmit-
ting-�receiving stations (4c) are configured to switch,
respectively, from said first (ACTIVE) to said second
(SLEEP) and from said third (ACTIVE) to said sec-
ond (SLEEP) operating mode, or vice versa, on the
basis of a threshold value of a charge level of the
respective said independent power sources and/or
on the basis of a predetermined time period.

7. A system as claimed in any one of the foregoing
Claims, wherein each pair (A1, A2, A3, A4) of trans-
mitting-�receiving stations (4a, 4b) comprises:�

- a second transmitting- �receiving station (4a) in-
stalled along a first edge of said highway section
(2), and comprising sensor means configured to
detect an on- �coming said vehicle, and first elec-
tronic transmitting means (8) configured to con-

tinuously transmit a radio signal onto said high-
way section (2); and
- a third transmitting- �receiving station (4b) in-
stalled along a second edge, opposite said first
edge, of said highway section (2), and compris-
ing first electronic receiving means for receiving
said radio signal transmitted by said first elec-
tronic transmitting means (8), and first process-
ing means (7) configured to detect transit of said
vehicle along said highway section (2) on the
basis of analysis of the incoming said radio sig-
nal.

8. A system as claimed in any one of the foregoing
Claims, wherein each said second and third trans-
mitting-�receiving station (4a, 4b) and each of said
second number of transmitting-�receiving stations
(4c) also comprise: �

- interconnecting and data- �exchange means (8)
for exchanging information with each of said
transmitting-�receiving stations (4a, 4b, 4c) form-
ing part of said wireless sensor network; and
- second processing means (7) configured to
process information from said number of trans-
mitting- �receiving stations (4a, 4b, 4c), and to
control switching of said transmitting-�receiving
stations (4a, 4b) from said first (ACTIVE) to said
second (SLEEP) operating mode, and vice ver-
sa.

9. A system as claimed in any one of the foregoing
Claims, wherein said first electronic transmitting
means (8) of said second transmitting-�receiving sta-
tion (4a) transmit a radio signal of predetermined
power, frequency, and modulation mode.

10. A system as claimed in any one of the foregoing
Claims, wherein said first processing means (7) of
said third transmitting-�receiving station (4b) are con-
figured to : �

- receive said radio signal of predetermined pow-
er, frequency, and modulation mode; and
- detect transit of said vehicle along said highway
section (2), and
- determine the type of said vehicle in transit,

on the basis of the power of the incoming said radio
signal.

Patentansprüche

1. System (1) zur Überwachung des Fahrzeugaufkom-
mens in einem Autobahnabschnitt (2), mit einer er-
sten Anzahl von Sende-/�Empfangs-�Stationen (4a,
4b, �4c), die entlang des Autobahnabschnitts instal-
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liert sind und Teil eines Netzes drahtloser Sensoren
sind; wobei jede der Sende-/�Empfangs-�Stationen
(4a,�4b, �4c) zum Kommunizieren mit den anderen
Sende-/ �Empfangs-�Stationen (4a, �4b, �4c) konfiguriert
ist und mit einer unabhängigen Energiequelle ver-
sehen ist, und mit einer Ladevorrichtung zum Laden
der unabhängigen Energiequelle;�
dadurch gekennzeichnet, dass eine Anzahl von
Paaren (A1, �A2, �A3, �A4) der ersten Anzahl von Sende-/
Empfangs- �Stationen (4a, �4b) konfiguriert ist für einen
Betrieb: �

- in einer ersten Betriebsart (ACTIVE), in der das
Aufkommen der Fahrzeuge entlang des Auto-
bahnabschnitts (2) detektiert wird und der Typ
der entlang des Autobahnabschnitts (2) passie-
renden Fahrzeuge detektiert wird; und
- in einer zweiten, zum Laden vorgesehenen Be-
triebsart (SLEEP), in der die Ladevorrichtung
zum Laden der unabhängigen Energiequelle ak-
tiviert ist;

und dass mindestens ein Paar von Sende-/ �Emp-
fangs-�Stationen (4a,�4b) in einer der ersten und zwei-
ten Betriebsarten (ACTIVE, SLEEP) arbeitet, die
sich von der Betriebsart der anderen Paare unter-
scheidet.

2. System nach Anspruch 1, ferner mit:�

- einer zweiten Anzahl von Sende-/�Empfangs-
Stationen (4c), die konfiguriert sind zum Emp-
fangen und Senden von durch die Paare (A1, �A2,
A3, �A4) der Sende-/�Empfangs- �Stationen (4a,�4b)
gesendeter Fahrzeugaufkommen- und Fahr-
zeugtypinformation bei Betrieb in der ersten Be-
triebsart (ACTIVE);
- einer ersten Sende-/ �Empfangs- �Station (5), die
konfiguriert sind zum Empfangen und Senden
der von der zweiten Anzahl von Sende-/ �Emp-
fangs- �Stationen (4c) und von den Paaren (A1,
A2, �A3, �A4) der Sende-/�Empfangs-�Stationen (4a,
4b) gesendeten Fahrzeugaufkommen- und
Fahrzeugtypinformation; und
- einem Fern- �Datenverarbeitungszentrum (6),
das zum Kommunizieren mit der ersten Sende-/
Empfangs-�Station (5) konfiguriert ist.

3. System nach Anspruch 2, bei dem die erste Sende-/
Empfangs-�Station (5) eine GSM- oder WI-�FI-�Station
ist.

4. System nach Anspruch 2, bei dem die zweiten An-
zahl von Sende-/�Empfangs-�Stationen (4c) konfigu-
riert ist für den Betrieb:�

- in einer dritten Betriebsart (ACTIVE), in der sie
die von den Paaren (A1, �A2, �A3, �A4) der Sende-/

Empfangs- �Stationen gesendete Information
empfangen und die Information an die erste
Sende-/ �Empfangs- �Station (5) senden; und
- in der zweiten, zum Laden vorgesehenen Be-
triebsart (SLEEP), in der die Ladevorrichtung
zum Laden der unabhängigen Energiequelle ak-
tiviert ist.

5. System nach einem der Ansprüche 1 bis 4, bei dem
einander benachbarte erste und zweite Paare (A1,
A2) von Sende-/ �Empfangs-�Stationen (4a,�4b) von der
ersten (ACTIVE) in die zweite (SLEEP) Betriebsart
bzw. � von der zweiten (SLEEP) Betriebsart in die er-
ste (ACTIVE) Betriebsart schalten.

6. System nach einem der Ansprüche 1 bis 5, bei dem
die Paare (A1, �A2, A3, �A4) der Sende-/�Empfangs-�Sta-
tionen (4a,�4b) und die zweite Anzahl von Sende-/
Empfangs-�Stationen (4c) derart konfiguriert sind,
dass sie auf der Basis eines Schwellwerts eines La-
depegels der jeweiligen unabhängigen Energiequel-
len und/�oder auf der Basis einer vorbestimmten Zeit-
periode von der ersten (ACTIVE) in die zweite
(SLEEP) und von der dritten (ACTIVE) in die zweite
(SLEEP) Betriebsart oder umgekehrt schalten.

7. System nach einem der vorhergehenden Ansprü-
che, bei dem jedes Paar (A1, �A2,�A3, �A4) der Sende-/
Empfangs-�Stationen (4a, �4b) aufweist: �

- eine zweite Sende-/ �Empfangs-�Station (4a), die
entlang eines ersten Rands des Autobahnab-
schnitts (2) angeordnet ist und eine Sensorvor-
richtung, die zum Detektieren eines sich nähern-
den Fahrzeugs konfiguriert ist, und eine erste
elektronische Sendevorrichtung (8) aufweist,
die zum kontinuierlichen Senden eines Funksi-
gnals auf den Autobahnabschnitt (2) konfiguriert
ist; und
- eine dritte Sende-/�Empfangs-�Station (4b), die
entlang eines dem ersten Rand gegenüberlie-
genden zweiten Rands des Autobahnabschnitts
(2) angeordnet ist und eine erste elektronische
Empfangsvorrichtung zum Empfangen des von
der ersten elektronischen Sendevorrichtung (8)
gesendeten Funksignals und eine erste Verar-
beitungsvorrichtung (7) aufweist, die derart kon-
figuriert ist, dass sie das Passieren des Fahr-
zeugs entlang des Autobahnabschnitts (2) auf
der Basis der Analyse des eintreffenden Funk-
signals detektiert.

8. System nach einem der vorhergehenden Ansprü-
che, bei dem jede der zweiten und dritten Sende-/
Empfangs-�Stationen (4a,�4b) und jede der zweiten
Anzahl von Sende-/�Empfangs-�Stationen (4c) ferner
aufweist:�
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- eine Verbindungs- und Datenaustauschvor-
richtung (8) zum Austauschen von Information
mit jeder der Sende-/�Empfangs- �Stationen (4a,
4b, �4c), die einen Teil des Netzwerks drahtloser
Sensoren bilden; und
- eine zweite Verarbeitungsvorrichtung (7), die
konfiguriert ist zum Verarbeiten von Information
aus der Anzahl der Sende-/�Empfangs-�Statio-
nen (4a,�4b, �4c) und zum Steuern des Schaltens
der Sende-/ �Empfangs-�Stationen (4a,�4b) aus
der ersten (ACTIVE) in die zweite (SLEEP) Be-
triebsart, und umgekehrt.

9. System nach einem der vorhergehenden Ansprü-
che, bei dem die erste elektronische Sendevorrich-
tung (8) der zweiten Sende-/ �Empfangs-�Station (4a)
ein Funksignal mit vorbestimmter Energie, vorbe-
stimmter Frequenz und vorbestimmtem Modulati-
onsmodus ausgibt.

10. System nach einem der vorhergehenden Ansprü-
che, bei dem die erste Verarbeitungsvorrichtung (7)
der dritten Sende-/�Empfangs- �Station (4b) konfigu-
riert ist zum: �

- Empfangen des Funksignals mit vorbestimm-
ter Energie, vorbestimmter Frequenz und vor-
bestimmtem Modulationsmodus; und
- Detektieren des Passierens des Fahrzeugs
entlang des Autobahnabschnitts (2), und
- Bestimmen des Typs des passierenden Fahr-
zeugs auf der Basis der Energie des eintreffen-
den Funksignals.

Revendications

1. Système (1) pour contrôler un transit de véhicules
le long d’une section d’autoroute (2), comprenant un
premier nombre de stations d’émission-�réception
(4a, 4b, 4c) installées le long de ladite section d’auto-
route et faisant partie d’un réseau de capteur sans
fil ; chacune desdites stations d’émission-�réception
(4a, 4b, 4c) étant configurée pour communiquer avec
les autres stations d’émission-�réception (4a, 4b, 4c),
et ayant une source d’alimentation indépendante, et
un dispositif de charge pour charger lesdites sources
d’alimentation indépendantes ;�
caractérisé en ce qu’ un nombre de paires (A1, A2,
A3, A4) dudit premier nombre de stations d’émission-
réception (4a, 4ab) sont configurées pour
fonctionner :�

- dans un premier mode de fonctionnement (AC-
TIF), dans lequel un transit desdits véhicules le
long de ladite section d’autoroute (2) est détecté,
et le type desdits véhicules en transit le long de
ladite section d’autoroute (2) est déterminé ; et

- dans un second mode de fonctionnement de
charge (VEILLE), dans lequel ledit dispositif de
charge pour charger ladite source d’alimenta-
tion indépendante est activé ;

et en ce qu’ au moins une paire de stations d’émis-
sion-�réception (4a, 4b) fonctionnent dans un desdits
premier et second modes de fonctionnement (AC-
TIF, VEILLE), qui diffère du mode de fonctionnement
des autres paires.

2. Système selon la revendication 1, et comprenant
aussi :�

- un second nombre de stations d’émission-�ré-
ception (4c) configurées pour recevoir et émet-
tre des informations de transit de véhicule et de
type de véhicule transmises par lesdites paires
(A1, A2, A3, A4) de stations d’émission-�réception
(4a, 4b) lors du fonctionnement dans ledit pre-
mier mode de fonctionnement (ACTIF) ;
- une première station d’émission- �réception (5)
configurée pour recevoir et émettre lesdites in-
formations de transit de véhicule et de type de
véhicule transmises par ledit second nombre de
stations d’émission-�réception (4c) et par lesdi-
tes paires (A1, A2, A3, A4) de stations d’émis-
sion-�réception (4a, 4b) ; et
- un centre de traitement de données distant (6)
configuré pour communiquer avec lesdites pre-
mières stations d’émission-�réception (5).

3. Système selon la revendication 2, dans lequel ladite
première station d’émission-�réception (5) est une
station GSM ou WI-�FI.

4. Système selon la revendication 2, dans lequel ledit
second nombre de stations d’émission- �réception
(4c) sont configurées pour fonctionner : �

- dans un troisième mode de fonctionnement
(ACTIF), dans lequel elles reçoivent lesdites in-
formations transmises par lesdites paires (A1,
A2, A3, A4) de stations d’émission-�réception, et
transmettent lesdites informations à ladite pre-
mière station d’émission-�réception (5) ; et
- dans lequel ledit second mode de fonctionne-
ment de charge (VEILLE), dans lequel ledit dis-
positif de charge pour charger ladite source d’ali-
mentation indépendante est activé.

5. Système selon les revendications 1 à 4, dans lequel
des première et seconde paires adjacentes (A1, A2)
de stations d’émission-�réception (4a, 4b) commutent
à partir dudit premier (ACTIF) audit second (VEILLE)
mode de fonctionnement et à partir dudit second
(VEILLE) audit premier (ACTIF) mode de fonction-
nement respectivement.
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6. Système selon les revendications 1 à 5, dans lequel
lesdites paires (A1, A2, A3, A4) de stations d’émis-
sion-�réception (4a, 4b) et ledit second nombre de
stations d’émission-�réception (4c) sont configurés
pour commuter, respectivement, à partir dudit pre-
mier (ACTIF) audit second (VEILLE) et à partir dudit
troisième (ACTIF) audit second (VEILLE) mode de
fonctionnement, ou vice versa, sur la base d’une va-
leur de seuil d’un niveau de charge desdites sources
d’alimentation indépendantes respectives et/ou sur
la base d’une période de temps prédéterminée.

7. Système selon l’une quelconque des revendications
précédentes, dans lequel chaque paire (A1, A2, A3,
A4) de stations d’émission-�réception (4a, 4b)
comprend : �

- une seconde station d’émission-�réception (4a)
installée le long d’un premier bord de ladite sec-
tion d’autoroute (2), et comprenant un moyen
de capteur configuré pour détecter une arrivée
dudit véhicule, et des premiers moyens d’émis-
sion électroniques (8) configurés pour transmet-
tre continuellement un signal radio sur ladite
section d’autoroute (2) ; et
- une troisième station d’émission-�réception (4b)
installée le long d’un second bord, opposé audit
premier bord, de ladite section d’autoroute (2),
et comprenant des premiers moyens de récep-
tion électronique pour recevoir ledit signal radio
transmis par ledit premier moyen de transmis-
sion électronique (8), et un premier moyen de
traitement (7) configuré pour détecter un transit
dudit véhicule le long de ladite section d’auto-
route (2) sur la base de l’analyse dudit signal
radio entrant.

8. Système selon l’une quelconque des revendications
précédentes, dans lequel chacune desdites secon-
de et troisième stations d’émission-�réception (4a,
4b) et chacune dudit second nombre de stations
d’émission- �réception (4c) comprennent aussi : �

- des moyens d’interconnexion et d’échange de
données (8) pour échanger des informations
avec chacune desdites stations d’émission-�ré-
ception (4a, 4b, 4c) formant une partie dudit ré-
seau de capteur sans fil ; et
- un second moyen de traitement (7) configuré
pour traiter des informations à partir dudit nom-
bre de stations d’émission-�réception (4a, 4b, 4c)
et pour commander la commutation desdites
stations d’émission-�réception (4a, 4b) à partir
dudit premier (ACTIF) audit second (VEILLE)
mode de fonctionnement, et vice versa.

9. Système selon l’une quelconque des revendications
précédentes, dans lequel lesdits premiers moyens

de transmission électronique (8) de ladite seconde
station d’émission-�réception (4) transmettent un si-
gnal radio de puissance, fréquence et mode de mo-
dulation prédéterminés.

10. Système selon l’une quelconque des revendications
précédentes, dans lequel lesdits premiers moyen de
traitement (7) de ladite troisième station d’émission-
réception (4b) sont configurés pour :�

- recevoir un signal radio de puissance, fréquen-
ce et mode de modulation prédéterminés ; et
- détecter un transit dudit véhicule le long de
ladite section d’autoroute (2), et
- déterminer le type dudit véhicule en transit, sur
la base de la puissance dudit signal radio en-
trant.
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