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toll collection obligation for vehicles Iiable to pay
tolls on toll roads of a road network by a
vehi cl e-nounted position determ ning unit and,
£d to the latter for purposes of data

co nication, a vehicl e-external managenent unit,
wherein the toll. roads of the road network are
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by detection zones, and the vehicle-nounted position
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provi ded for commuters or vehicle drivers who

frequently use a particular stretch of road, the

Sevé&.%hl C‘elcﬁhhﬁdlrgs f{cﬁﬁ{ﬂmﬁleﬁﬁexlﬂilzﬁleﬂ E?I‘Z%t@cﬁlf[@c@ht@é'%stem
ectronic | cense at e ecogni ti
havea#oe%rﬁéomﬁ iR PRy a this, | %o%a fe,
systems wearse presesded rwisensai aalatcabhsmrdaea:m b@lﬂ:@m}daé@d at
mon:L r% sata}tolén§alroca Edjeg e toal.tl,e,Charege due IS elther

unp sum or I n sev ?nl nst%l??rrents
boundarles gaid card entitling the purchaser to use the

Des

desired road section. The toll card is usually taken from a
machine at an entry station of a particular tolled road
section, and the toll fee, which is calculated by way of a
respective calculation key, is paid at an exit station by the

vehicle driver either in cash or by means of a credit card.

Similarly, a separate monitoring station with its own entry
lane can be provided for commuters or vehicle drivers who
frequently use a particular stretch of road, the vehicle being
identified at said monitoring gtation by way of cptoelectronic
license plate recognition, and the vehicle driver, assuming a
corresponding entry is present in a user database, being
allowed to pass at a toll barrier. The toll charge due is
either paid as a lump sum or debited in several installments

over a year from the toll user’s account.



over a year fromthe toll user's account.
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portals or nonitoring units which are based on

m crowave conmuni cation. An 2l ectronic toll system of

this type has been realized in Austria, for exanpl e,
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units of this type in order to register toll charges.

In systems of this kind an electronic mobile detection unit is
assigned to a specific vehicle. A detection unit of this kind
is about the size of a car radio and can usually be installed
in the standardized receiving glot for car radios or mounted
on the dashboard of the driver compartment. The sections of
tolled roads that have actually been used by the toll user and
attract a charge can be ascertained by means of different
navigation systems which operate in cooperation with the
detection unit. The use of satellite positioning systems, for
example, is common, the GPS (“Global Pcsitioning System”)
system operated by the United States Department of Defense



attract a charge can be ascertai ned by neans of
ifferent navigation systens which operate in
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satellite positioning systens, for exanple, is
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In reality, this can be effected for example by overlaying the
electronic image of roads that are subject to tolls within a
road network with detection zones. In this case said zones are
geometric figures such as, say, c¢ircles, tubular areas or
closed polylines (n corners) which are defined by means of
geographical position data and supplementary data such as,
say, the diameter in the case of a circular detection zone.
During the journey of a tollable vehicle, the position
determining unit disposed in said vehicle constantly
determines the position data of the vehicle. Said position
data is transferred into the electronic image of the road
network and compared with the detection zones. If the vehicle
enters a detection zone during its journey, the position data
lying within the detection zone is stored until the vehicle

leaves the detection zone again. The position data within the



say, the diameter in the case of a circular detection

one. During the our£§{ a tollable vehicle, the
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constantly detern1nes the position data of the
vehicle. Said position datais transferred into the
el ectronic inmage of the road network and conpared
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trargffer of the vehicle position into the electronic image of
the road network is also subject to limits due to other
factors which cften can only be recognized as a result of
practical experience. In gpite of careful specification of a
detection zone it can therefore happen during practical
operation of the toll system that a vehicle travels on a
tollable road without being detected by the toll system, since
the corresponding detection zone is not optimally specified.
However, whether a detection zone is optimally specified can
again often only be ascertained during practical operation,
and moreover by those journeys which have actually passed
through a detection zone, but have not been detected due to
suboptimal choice of the detection zone. However, it is
precisely these journeys which are not detected by a toll
system according to the prior art. Owing to the large volumes

of data, however, it is not feasible to carry out a



practical experience. In spite of careful
specification of a detection zone it can therefore
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bei ng detected by the toll system since the
correspondi ng detection zone is not optimally
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a detection zone, but have not been detected due to
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electronic image of the road network, which monitoring zones
are assigned to detection zones and in their sgpatial extension
in each case extend beyond the detection zone assigned to
them, the position determining unit, upon determining wvehicle
pegitions within the monitoring zone and cutside the detection
zone, sending the vehicle position data lying within the

monitoring zone to the management unit.

The golution according to the invention thus represents a
compromise between enlarging the detection zones, which would
lead to an increased imprecigsion of the toll system, and a
checking of all journeys, which would lead to enormous volumes
of data. The additional monitoring zones initially cause no
noticeable increase in data volumes, since journeys which have

been detected anyway by the particular specification of a



managenent unit. According to the invention it is now
rovided that nonitoring zones are additionally
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whi ch nonitoring zones are assigned to detection
zones and in their spatial ektension in each case
extend beyond the detection zone assigned to them
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immediately necessary for calculating the toll charge to the

management unit.

In order to reduce the data further it can be provided
according to claim 3 that the position determining unit, upon
determining vehicle positions within the monitoring zone as
well as within the detection zone, deletes the wvehicle
position data lying within the monitoring zone and outside the
detection zone. That position data which lies within the
detection zone and therefore also within the monitoring zone
is used in the known manner for determining the toll charge.
In these cases there ig therefore no additional data

processing overhead.



nmoni toring zone and outside the detection zone are
etermned b he position determning unit with the
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is stored in the position determning unit. The
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over the task of evaluating the determ ned position
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FIG 1 shows in schematic form a detection zone E as specified
in the electronic image of a road network. In the example
shown, the detection zone E is defined by means of a circle,
though other geometric shapes such as, say, tubular figures or
closed polylines can be used. The object of the detection
zones is to simulate the course of tollable road sections of

the road network as accurately as possible.

Also depicted in FIG 1 in addition is position data P, as
determined by the position determining units disposed in
vehicles. In this case FIG 1 shows a first road section A
which leads through the detection zone E. For said road
gsection A it is determined in a known manner that with
reference to the position data Pp the vehicle is situated
within a tollable zone. The position data Py is buffered by the



entered position data of a vehicle for two road

sections A and B, and FIG 2 shows the detection zone
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according to the invention. FIG 1 shows in schematic

forma detection zone E as specified in the

el ectronic image of a road network. In the exanple
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therefore not detected by the mobile position determining unit
of the vehicle, and consequently no toll-related data is

transmitted to the management unit either.

It is therefore provided according to the invention to provide
the detection zone E with an additional monitoring zone K
which in its spatial extension extends beyond the detection
zone E, as is illustrated in FIG 2. FIG 2 shows a monitoring
zone K which is implemented more or less as a concentric
circle around the circular detection zone E, but it could also
have other shapes. The position determining unit now checks

not only whether the determined position data P fallg within
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electronic¢ image of the road network, said adjustment being

transmitted to the mobile posgiticon determining units in the

form, say, of a corresponding software update.

By this means the detecting of tollable vehicles can be
optimized, in particular a test method being provided by means
of which non-detected journeys can also be subjected to a
retrospective check, but without substantially increasing the
volume of data in the process.
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2. The test method as claimed in claim 1,

characterized in that the vehicle positions within the
monitoring zone (K) and outside the detection zone (E) are
determined by the position determining unit with the aid of an
electronic image of the road network which is stored in the

position determining unit.

3. The test method as claimed in claim 2,

characterized in that the position determining unit, upon
determining vehicle positions within the monitoring zone (K)
as well as within the detection zone (E), deletes the vehicle
position data (Px) lying within the monitoring zone (K) and

outside the detection zone (E).
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detection zone (E) are determned by the position

determining unit with the aid of an electronic inage
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detection zone (E), deletes the vehicle position data

(PK) lying within the nonitoring zone (K) and outside

the detection zone (E). PCT/EP2006/ 064901 /

2005P11160WOUS 11 4. The test nethod as clainmed in

one of clains 1 to 3, <characterized in that if

vehicle positions are determned repeatedly within

the nonitoring zone (K) and outside the detection

zone (E), an adjustnment of the detection zone (E) is

carried out in the electronic inmage of the road

network. 5. The test nethod as clained in one of

claims 1 to 4, <characterized in that the position

determ ning unit makes use of the signals of a

satellite navigation system



