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(57)  The present invention relates to a control and
assistance system (1) for managing vehicle traffic, par-
ticularly road traffic, comprising a signal transmission
communication network (6), connected with a data con-
trol and processing unit (7), said system (1) being char-
acterised in that it comprises a plurality of multifunctional
units (2), installed in series along at least a course stretch
(3) of said vehicles, said multifunctional units (2) com-
prising detection means (8, 9) for vehicle traffic and data
transceiving means (4), each multifunctional unit (2) re-
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Control and assistance system for managing vehicle traffic, particularly road traffic

ceiving, by said transceiving means (4), said data from
the precedent multifunctional unit (2) and transmitting
said data detected by said detection means to the next
multifunctional unit (2) and vice versa; said system (1)
further comprising atleast an inlet unit (5) connected with
said fixed communication network (6) and with at least
one of said multifunctional units (2) by further transceiv-
ing means, by said further transceiving means collecting
said data and sending them to said data control and
processing unit (7).
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Description

[0001] The present invention relates to a control and
assistance system for managing vehicle traffic, particu-
larly road traffic.

[0002] More specifically, the invention concerns a sys-
tem permitting detecting and processing extra-urban and
highway traffic data suitable to be installed along articu-
lated paths and also able supporting wireless data com-
munications.

[0003] Specification will be addressed in the following
to application to highway networks, but it is well evident
that the same must not be limited to this specific use.
[0004] As it is well known, different kind of systems
exist for detecting traffic along highway network.

[0005] Said systems are for example based on posi-
tioning of cameras in correspondence of various detec-
tion points, such as fly-over and like or on suitable support
beams. Information detected is transmitted to data
processing units.

[0006] Spire for detection of motor vehicles can be pro-
vided on highways. This system has the drawback of very
high maintenance costs.

[0007] These systems have the main technical prob-
lem of detecting traffic jams very late. Just to overcome
this limitation, during days when a very heavy traffic is
expected, e.g. in summer or for national holidays, heli-
copters monitor road network.

[0008] A further problem of the road network is that
often SOS systems are inadequate. Particularly, they are
too far each other or they can be difficulty obtained.
[0009] Therefore, it is the object of the present inven-
tion that of suggesting a system for supervising and sur-
veying traffic, particularly road traffic, suitable permitting
efficient data detection and processing, avoiding any de-
lay.

[0010] A second object of the present invention is that
of permitting managing traffic data by systems provided
along the road network.

[0011] Athirdobjectoftheinventionisthatof permitting
control and integration of safety systems.

[0012] A further object of the present invention is that
of permitting interfacing with known detection systems.
[0013] It is therefore specific object of the present in-
vention a control and assistance system for managing
vehicle traffic, particularly road traffic, comprising a signal
transmission communication network, connected with a
data control and processing unit, said system being char-
acterised in that it comprises a plurality of multifunctional
units, installed in series along at least a course stretch
of said vehicles, said multifunctional units comprising de-
tection means for vehicle traffic and data transceiving
means, each multifunctional unit receiving, by said trans-
ceiving means, said data from the precedent multifunc-
tional unit and transmitting said data detected by said
detection means to the next multifunctional unit and vice
versa; said system further comprising at least an inlet
unit connected with said fixed communication network
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and with at least one of said multifunctional units by fur-
ther transceiving means, by said further transceiving
means collecting said data and sending them to said data
control and processing unit.

[0014] Always according to the invention, said multi-
functional units can be installed in a plurality of stretches.
[0015] Still according to the invention, said system can
comprise two access units placed at the ends of each
stretch.

[0016] Furthermore according to the invention, said
data control and processing unit can comprise one or
more units for controlling said multifunctional units.
[0017] Still according to the invention, said data can
include vehicle average speed and/or vehicle density.
[0018] Further, according to the invention said trans-
ceiving means comprise radio or cable transceiving
means.

[0019] Preferably, according to the invention, said mul-
tifunctional units can be interfaced with data movable ter-
minals or with voice terminal.

[0020] Always according to the invention, said multi-
functional units can comprise a data pre-processing unit.
[0021] Preferably, according to the invention, said mul-
tifunctional units can comprise a pole provided in a base-
ment plinth.

[0022] Still according to the invention, said multifunc-
tional units can comprise electric supply means, said
electric supply means comprising at least a solar panel,
energy accumulators and/or a wind system.

[0023] Furthermore, according to the invention, said
data detection means can comprise at least a camera
and/or a traffic sensor.

[0024] Advantageously, according to the invention,
said data transceiving means of said multifunctional units
could comprise at least a radio module connected with
a directional antenna.

[0025] Always according to the invention, said system
can comprise radio repeater for connecting said multi-
functional units.

[0026] Preferably according to the invention, each one
of said multifunctional units can be connected by con-
nection means toa SOS peripheral unitand to asignalling
unit.

[0027] Still according to the invention, said connection
means can include cables and/or further transceiving
means.

[0028] Always according to the invention, said signal-
ling unit can be activated/deactivated by said multifunc-
tional unit following a control signal from said data control
and processing centre.

[0029] The present invention will be now described,
forillustrative but not limitative purposes, according to its
preferred embodiments, with particular reference to the
figures of the enclosed drawings, wherein:

figure 1 shows a scheme of control and assistance
system for managing road traffic according to the
present invention;
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figure 2 shows an operation scheme of control sys-
tem for managing road ftraffic according to the
present invention;

figure 3 schematically shows an installation of the
system of figure 2;

figure 4 shows the scheme of an embodiment of a
multifunctional unit of system according to the
present invention;

figure 5 schematically shows realisation of multifunc-
tional unit according to figure 4; and

figure 6 shows a second embodiment of control and
assistance system for managing road traffic accord-
ing to the present invention.

[0030] Making reference to figure 1, it is possible ob-
serving the system for surveying traffic according to the
invention, generically indicated by reference number 1.
[0031] Said system provides a plurality of multifunc-
tional units 2, installed in series along a road network 3.
Said multifunctional units 2 can communicate each other,
sending detected data by transceiving means 4.

[0032] Each multifunctional unit 2 is connected with
the adjacent one, thus creating a chain. Therefore, each
unit 2 can be terminal for the following one and inlet point
for the previous one.

[0033] Said plurality of multifunctional units 2 provides
inlet units 5 or concentrators at their ends, said units 5
being connected with fixed communication network 6 of
Highway Authority, said network 6 being connected with
a data control and processing unit 7.

[0034] Said inlet units 5 are connected with the first
multifunctional unit 2 of the chain. They further provide
a protected supply main.

[0035] In case distance between said inlet unit 5 and
said transceiving means 4 is bigger than the one accept-
able for Ethernet connections, additional active/passive
apparatuses are added to those indicated in the above
(e.g. inlet switch/hub, HDSL modem, ecc.).

[0036] Each multifunctional unit 2 comprises traffic da-
ta detection means, said data being transmitted along
the chain and by said inlet units 5 and said fixed network
to said data control and processing unit 5.

[0037] Itis also provided connection with movable ter-
minals M, with voice terminals V or with fixed terminals
F, placed in the monitored stretch.

[0038] It is noted that the same knot can be reached
either following the rightward path and the leftward path.
[0039] Routing algorithm is of the dynamic and self-
adaptive type. Therefore, changing of the connection
state (e.g. failures) and of network topology (addition or
removal of whole network parts) is automatically learnt
by software without requiring manual configuration inter-
vention.

[0040] Obviously, increasing the length of chain be-
tween the ends of a single stretch, italso increases failure
probability and time required for data transmission.
[0041] Observing now figure 2, it is possible following
data flows D through system 1 elements.
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[0042] Particularly, each multifunctional unit 2 pro-
vides cameras 8 and traffic sensors 9, connected to an
interface data pre-processing and control unit 10. Said
unit 10 is connected with said transceiving means 4, al-
ways on. Said multifunctional units 2 are supplied by sup-
ply means 11.

[0043] Multifunctional units 2 are preferably installed
along a highway stretch (aside the roadway and, for safe-
ty reasons, at about 1.4 m from protection (guard rail))
at a distance each other of 2 Km, in the most suitable
position (left or right) for ensuring wireless connection
(when making inspection, installation sites are chosen
so that antennas of each multifunctional unit 2 are in an
electromagnetic visibility condition).

[0044] Data control and processing unit 7 is connected
with control units 14 of said multifunctional units 2, placed
in one or more stretches.

[0045] Each multifunctional units 2 is provided, in each
running direction, with signalling and SOS peripheral
units, respectively indicated by reference numbers 12
and 13, placed in the most suitable positions for ensuring
visibility if signalling devices and/or safe access to SOS
peripheral unit 11. Said peripheral units 12 and 13 are
connected with multifunctional unit 2 communicating by
a wireless or by a wire communication subsystem.
[0046] Figure 3 shows in greater detail system 1 ac-
cording to the invention.

[0047] Inletunits 5 are placed at the two ends of stretch
(e.g. placed close to highway control - houses), commu-
nicating with Highway Authority network. Data control
and processing unit 7 is reached by said network 6, said
unit 7 comprising one or more control units 14.

[0048] Incasethe systemisinstalled along roads with-
out control - houses, such as state roads, network inlet
points must be individuated on public network or realised
by optical fibre connection or by radio link. Typical dis-
tance between access points is 20 Km, in order to ensure
operation and sufficient quality of all the cameras 8 on
the stretch at the same time.

[0049] Multifunctional units 2 are placed at a sufficient
distance for ensuring electromagnetic visibility. They pro-
vide a cabinet 15 for housing pre-processing circuits.
cameras 8 and supply means for their power autonomy
are provided on the top of said units 2.

[0050] Ifthe systemisinstalled along paths with a com-
plicated configuration, it is necessary providing repeater
2'. Said repeater 2’ permits communication of two multi-
functional units 2 that, due to territory orography and to
road path, are not in an electromagnetic visibility condi-
tion.

[0051] Substantially, repeater 2’ is not provided with
cameras 8, sensors 9 and peripheral units 12 and 13.
[0052] Control units 14 are comprised of a suitably
sized server for supporting, among others, the following
specific applications:

» '"Traffic Data" applicative software, for collection and
concentration of data arriving from multifunctional
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units 2;

¢ "Video Dispatcher" applicative software for concen-
tration and distribution of video flows arriving from
surveillance cameras 8;

* "Diagnostic" applicative software for collection and
presentation of diagnostic and status data arriving
from multifunctional units 2;

e "Control" applicative software for centralised man-
aging of elements comprising the system (sensors,
cameras, peripheral 2’ and signalling 13 and SOS
12 units, processing units, continuous/discontinuous
operation).

[0053] Unit 14 is interface with data control and
processing unit actuating all upper level functions and
that, particularly, manages and supervises video infor-
mation, signalling units 13 and SOS units 12, processing
traffic data.

[0054] System 1 according to the invention mainly per-
mits:

* detecting vehicle traffic data and flow by a suitable
sensor network;

* having a collection peripheral system of information
detected by sensors integrated with a central man-
aging system. The latter has supervising, concen-
tration, processing and presentation functions;

* signalling to the users anomalous traffic events by a
signalling device network (lamps, variable messag-
es panels);

e having a self-sufficient supply system in order to en-
sure wide system availability.

[0055] It is further possible observing from the figure
that data transmitted from multifunctional units 2, besides
from cameras 8 and sensors 9, can be deduced from
data mobile terminal M or from a voice terminal V.
[0056] Figure 4 shows block diagram of an embodi-
ment of a multifunctional unit 2, which is power self-suf-
ficient.

[0057] Particularly, said supply means 11 comprise a
stabilisation and control module 11’, a photovoltaic panel
11" provided with batteries 11’”. In a further embodiment
(not shown in the figures) supply could be obtained from
electric main, with a buffer battery system.

[0058] The following elements are connected to the
pre-processing unit 10:

e one ormore transceiving radio modules 4’, each one
respecting and fulfilling limits of the existing Radio-
LAN rules;

e one or more data communication modules toward
fixed network. 16.

[0059] Each transceiving radio module 4’ is then con-
nected to a suitably oriented directive antenna 4" for
reaching, by radio, at least one of other communication
network sites.
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[0060] When installing and configuring the system,
each radio module can be set for being an end element
or an inlet point. Inlet point configuration, known in the
radio transceiving technique, permits collecting data ar-
riving from a plurality of terminals managing the dispute
on radio means by standard protocols.

[0061] Figure 5 specifically shows multifunctional unit
2 of figure 4, providing a pole 2a as support element for
all the components.

[0062] Main features of said unit 2 are:

* solar panel supply subassembly 11" provided with
buffer battery 11" installed in reinforced concrete
basement - plinth 17 with a watertight sump:

* video surveillance by 2 cameras 8 or as alternative
pivotable, with MPEG-4 codified video flow, remote
controlled activation/deactivation and timed auto-
matic switching off;

e one or more sensors 9 for traffic data detection (in
function of the kind of sensor used, one or more of
the following information can be detected: number
of vehicles, kind and density of traffic per time unit,
average speed);

* wireless communication subsystem;

*  pre-processing unit 10, besides the above local pre-
processing functions of data arriving from sensors
and cameras provides: remote control self-diagnosis
and fw/sw upgrade functions; WiFi communication
managing functions; peripheral unit managing func-
tions (PMV, SOS, sensors).

[0063] SOS units 12 provide means for emergency/aid
calls (with synthetic message managing and operator
talking) housed within a watertight housing. Furthermore,
it is comprised a wireless communication sub-system.
[0064] As to the signalling unit 13, main features are
the following:

e variable message/variable road sign panel and sig-
nalling lamp;
* wireless communication sub-system.

[0065] Said signalling unit 13 too can be obtained by
an existing device integrating or replacing communica-
tion subsystem with the wireless one. Said unit 13 further
permits introducing a further traffic data detection sensor
18.

[0066] Figure 6 represents a general view of structure
shown in figure 1 scheme.

[0067] Itis particularly possible observing that suitably
combining multifunctional unit 2 chains with parts of fixed
networks 6 by connections 19, itis possible creating data
networks particularly suitable for highways, road and rail-
ways structures.

[0068] Furthermore, it is possible providing a connec-
tion of network 6 with Internet 20.

[0069] Onthe basis of the previous specification, it can
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be noted that basic feature of the present invention is the
fact of providing a system permitting monitoring and con-
trolling highway network and that can be installed in var-
ious ways on the basis of the specific needing.

[0070] An advantage of the present invention is that
said multifunctional units are self-adaptive.

[0071] A further advantage of the present invention is
that of permitting integration of traditional data transmis-
sion systems.

[0072] The present invention has been described for
illustrative but not limitative purposes, according to its
preferred embodiments, but it is to be understood that
modifications and/or changes can be introduced by those
skilled in the art without departing from the relevant scope
as defined in the enclosed claims.

Claims

1. Control and assistance system for managing vehicle
traffic, particularly road traffic, comprising a signal
transmission communication network, connected
with a data control and processing unit, said system
being characterised in that it comprises a plurality
of multifunctional units, installed in series along at
least a course stretch of said vehicles, said multi-
functional units comprising detection means for ve-
hicle traffic and data transceiving means, each mul-
tifunctional unit receiving, by said transceiving
means, said data from the precedent multifunctional
unit and transmitting said data detected by said de-
tection means to the next multifunctional unit and
vice versa; said system further comprising at least
an inlet unit connected with said fixed communica-
tion network and with at least one of said multifunc-
tional units by further transceiving means, by said
further transceiving means collecting said data and
sending them to said data control and processing
unit.

2. System according to claim 1, characterised in that
said multifunctional units are installed in a plurality
of stretches.

3. System according to one of the preceding claims,
characterised in that said system comprises two
access units placed at the ends of each stretch.

4. System according to one of the preceding claims,
characterised in that said data control and
processing unit comprises one or more units for con-
trolling said multifunctional units.

5. System according to one of the preceding claims,
characterised in that said data include vehicle av-

erage speed and/or vehicle density.

6. System according to one of the preceding claims,
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

characterised in that said transceiving means com-
prise radio transceiving means.

System according to one of the preceding claims,
characterised in that said transceiving means com-
prise cable transceiving means.

System according to one of the preceding claims,
characterised in that said multifunctional units are
interfaced with data movable terminals or with voice
terminal.

System according to one of the preceding claims,
characterised in that said multifunctional units
comprise a data pre-processing unit.

System according to one of the preceding claims,
characterised in that said multifunctional units
comprise a pole provided in a basement plinth.

System according to one of the preceding claims,
characterised in that said multifunctional units
comprise electric supply means.

Systemaccordingto claim 11, characterised in that
said electric supply means comprise at least a solar
panel.

System according to claim 11 or 12, characterised
in that said electric supply means comprise energy
accumulators.

System according to one of preceding claims 11 -
13, characterised in that said electric supply
means comprise a wind system.

System according to one of the preceding claims,
characterised in that said data detection means
comprise at least a camera.

System according to one of the preceding claims,
characterised in that said data detection means
comprise a traffic sensor.

System according to one of the preceding claims,
characterised in that said data transceiving means
of said multifunctional units comprise at least a radio
module connected with a directional antenna.

System according to one of the preceding claims,
characterised in that said system comprises radio
repeater for connecting said multifunctional units.

System according to one of the preceding claims,
characterised in that each one of said multifunc-
tional units is connected by connection means to a
SOS peripheral unit and to a signalling unit.
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21.
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System accordingto claim 19, characterised in that
said connection means include cables and/or further
transceiving means.

System according to one of the preceding claims,
characterised in that said signalling unit is activat-
ed/deactivated by said multifunctional unit following
a control signal from said data control and process-
ing centre.

System according to each one of the preceding
claims, substantially as illustrated and described.
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