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Description

[0001] This invention is a system for detecting the av-
erage speed of vehicles for traffic control purposes, spe-
cifically for the detection of vehicles responsible of an
infraction of the speed limit.

[0002] The system comprises couple of peripheral
units able to detect the transit of vehicles and a central
unit, in communication with the peripheral units, which
acquires the data relative to the vehicle transit and com-
putes the average speed of the vehicle in the monitored
road.

[0003] The central unit acquires the pictures of the ve-
hicles and ascertains eventual infractions. The pictures
of the vehicles are later delivered to the inspecting per-
sonnelthat ultimately decide the presence of an infraction
and start the sanctioning procedure.

DESCRIPTION
Background

[0004] Theinventionrelatesto asystemfortraffic mon-
itering that aims at discouraging drivers to break the
speed limits. The system identifies as speeding vehicles
the vehicles that have had an average speed over the
limit fixed for the monitered road. On the contrary, vehi-
cles that have only temporarily passed the speed-limit,
for example because of a quick and limited acceleration
associated to an overtaking manoeuvre are not consid-
ered as speeding vehicles.

[0005] The system is therefore much more fare for the
drivers, since it avoids the detested concept of speed-
trap, and also for the authorities that with this system will
be able to identify drivers that have kept a speed over
the limit for at least a good fraction of the menitored road.
[0006] Otheradvantage of the system is that it is also
much more secure for what concerns the traffic condi-
tions. In fact, by checking the average speed of vehicles,
itis possible to avoid typical sudden changes of the driv-
ing conduct, like for example abrupt breakings of drivers
when they suddenly identify the location of & speed cam-
era and also the consequent re-acceleration once
passed the checkpoint.

[0007] Withthis system instead, the driver is forced to
keep a prudent behaviour for the whole road distance
monitored, which is ultimately the aim of speed-checking.
The system works automatically 24/hours a day and it
guarantees the protection of privacy data since only the
images relevant to speeding cars are sent to the central
unit and the relevant authority officers.

[0008] The closest prior art to this invention is the av-
erage speed monitoring system disclosed in EP1276086.
The system disclosed in EP1276086 is based on a sta-
tistical analysis of the characteristics of the vehicles in
transit, and it is based on the low probability of vehicle
mismatching, given the fact that the transit of vehicles
usually happens in a limited amount of time between the
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two peripheral units.

[0008] The system proposed in EP1276086 goes be-
yond traditional vehicle identification systems, like the
one in WQ02082400 or WO2004/042673, mainly based
on vehicle identification via an unequivocal identification
of the plate of the vehicle. It is known and it is also ex-
plained in EP1276086 that an accurate identification of
the car plate is very difficult for a number of reasons:
change of illumination during the day and sometimes
even between the remote locations A and B (see Fig. 2)
because of sudden weather changes or because of dif-
ferent lighting conditions, or lack of reliable plate recog-
nition system since plates, and characters, are different
for the different countries.

[0010] For example German plates have the "o" that
resembles a zero, the difference being a small cut onthe
zero; this small cut is though very difficult to be detected
when there is a bit of noise on the images. Moreover
German plates have two small circles between the part
that identifies the city and the vehicle identification string.
British plates have bigger numbers and different colours,
aswell asthe Danish plates and so on. In orderto identify
correctly all these plates a specific algorithm should be
used for each of the plate typology and this would be too
onergus from the computational point of view.

[0011] The system and method of EP1276086 solves
the failure of the previous systems by not uneguivocally
identifying the vehicles. It exploits some infermation rel-
evant to the vehicle, such as dimension, colour, location
of spots on the car and in this way it identifies the char-
acteristics of the vehicle at the first and second remote
unit, where the vehicles pictures are taken only with a
rear view as in Fig. 2. a.

[0012] In EP1276086 itisthough not clearly explained
how these vehicle characteristics are compared and
used for the vehicle identification.

[0013] The method and system of the present inven-
tion overcomes the limitations of EP1276086 by exploit-
ing a technology that in the following we will name as
Plate Matching (PM). The technology of plate matching
allows the establishing of correspondences between the
plates detected by the peripheral units A and B without
any limitation to the letter fonts used in a specific country.

Brief description of the drawings:
[0014]

Fig. 1 is a schematic diagram of the system

Fig. 2 represents the possible displacements of pe-
ripheral units for road menitering

Fig. 3 is an example of the mapping of characters
Fig. 4 comprises examples of Mapping of characters
typical of the Halian, French and German plates in
the PM character set

Fig. 5 comprises examples of camera shots taken
by the peripheral units of transiting vehicles

Fig. 8 comprises examples of camera shots of tran-



3 EP 1 870 868 A1 4

siting vehicles, taken in the darkness or with only a
partial plate

Fig. 7 is an example of how different characters can
be mismatched bacause of noise in tha picture

Fig. 8 represents the block diagram of the plate
matching algorithm

Detailed description of the invention

[0015] The system {see Fig.1) comprises couples of
peripheral units (2) able to detect the transit of vehicles
and a central unit {1}, in communication with the periph-
eral units (2), which acquires the data relative to the ve-
hicle transit and computes the average speed of the ve-
hicle in the monitored road.

[0018] The central unit (1) acquires also the vehicles
pictures via the telecommunication network (4) that later
will be delivered to the inspecting personnel. It is the in-
specting personnel that checks the vehicles pictures (3)
and ultimately decides the presence of an infraction and
starts the sanctioning procedure.

[0017] The said peripheral units comprise:

- acamera (21) {black/white or colour, digital or ana-
logue) to acquire images relevant to the vehicles in
transit,

- a computing system (24) able to apply on the ac-
quired images signal processing algorithms typical
of the technology necessary for Plate Matching.

- storing means (28) fortemporarily storing the results
of the image processing before said results being
sent to the central unit and storing means for storing
the images until they are sent to the central unit

- Atleastadevice able to detect the transit of vehicles
{26) comprising for example induction coils {(and rel-
evant signal processing interface) or photoelectric
cells (and relevant signal processing interface) or
magnetic microloops {and relevant signal process-
ing interface), or lasers or infrared sensors {and rel-
evant signal processing interface), or camera
equipped with motion detection technique directly
onkoard or camera with signal processing equip-
ment able to apply & motion detection technique.

- Anillumination system (22} or an infrared system for
operability in absence of natural lighting or artificial
lighting of the road

- A synchronization system (23), typically based on
satellite services such as GPS or GALILEO, needed
to synchrenize the clocks of the various peripheral
elaboration units

- Acommunication system {25} to enable the commu-
nication of data between the peripheral and the cen-
tral unit

[0018] The peripheral unit may alsc comprise at least
one elaboration unit {(27) enable to classify vehicles so
that it is possible to associate different speed limits te
different class of vehicles {cars or trucks for example)
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according to the traffic laws valid on that specific road.
[0019] The monitoring system basad on the Plate
Matching works as follows.

[0020] The road to be monftored is delimited by two
peripheral units {see Fig. 2). These peripheral units de-
tect the transit of vehicles and acquire the images of the
vehicles. The pictures of the vehicles can ke the front of
the vehicle ar the back of the vehicles and can be different
for the two peripheral units {one takes the front, the other
the back). The peripheral units elaborate the information
necessary to the automatic evaluation of the vehicle cor-
respondence and transmit the information to the central
unit.

[0021] Once the central unit has established that the
average speed is over the speed limit, it requires the
images of the vehicle to the peripheral units; the perigh-
eral units will transmit the required images. The other
images, relative to the vehicles below the speed limit,
are erased at the peripheral units.

[0022] Summarizing: the central unit receives live, or
with a certain delay, info on the transit of vehicles. It cal-
culates the average speed of vehicles on the monitored
road by exploiting:

a) the information on the time taken by the vehicle
to move between the two remote peripheral units
and b) the distance between the two remote perigh-
eral units.

[0023] Therefore the central unit is able to detect
whether the average speed of the vehicle has been over
the speed limit. Once the delinguent vehicle has been
identified, the central unit connectsto the perigheral units
asking the transmission of the images of the relevant
vehicle, andthe erasing of the info relevantto the vehicles
below the speed limit.

[0024] Theimages of the delinquent vehicles are then
stored on the server at the central unit. They will be used
by an authorized officer that will verify their correctness
and will start the procedure for the fining process. Onthe
central unit are also stored the data of the distance be-
tween the two peripheral remote units. During the instal-
lation phase, officers calculate the shortesttrajectory that
the drivers can take between the two peripheral units and
this value is inserted in the central unit. This value can
be altered only in case of moving of the peripheral sta-
tions cr in case of modification of the road.

[0025] The method and system of the present inven-
tion overcomes the limitations of EP1276086 by exploit-
ing a technology called Plate Matching (FM). This tech-
nology establishes correspondences between the plates
detected by the peripheral units A and B without any lim-
itation and it works as follows.

[0026] Once the plate is identified, the various ele-
ments of the plate (characters and other symbols) are
associated to the elements of another alphabet. Formal-
ly, it is like applying & non bijective function to the char-
acters of the plate, mapping in this way the characters
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of the plate into another space, which is therefore notan
isomorphism. In this way characters are mapped inte
similar classes with an extremely low probability of being
mismatched {sea Fig.3).

[0027] The next example of the ltalian plates and Fig.
4 clarify the concept. ltalian plates comprise a total of 38
symbols, specifically 37 types of different characters plus
a blue indicator that acts as a plate delimiter. The PM
alphabet comprises 18 possible symbols plus 1 non-sym-
bol, namely a segmented object that cannot be classified
as an alphanumeric element. Therefore, still forthe sake
of the example, the character of the PM alphabet ©, cor-
responds to the plate characters 0 (zero), D, O, Q (see
Fig. 4.a); the character of the PM alphabet &, comprises
the plate characters 1,1,J,T and the plate separator con-
ventionally indicated as | (see Fig. 4.aj; the character of
the set ©, corresponds to the plate characters 2,7.Z (see
Fig. 4.a); the PM alphabet symbol &; corresponds to the
plate characters 8,B,E,F {see Fig. 4.a); the PM alphabet
0,5 corresponds the plate characters KV,Y X (see Fig.
4.a) and so on. The new alphabet, created on the base
of empirical observations, summarizes and synthesizes
the alphanumeric characters of the plate.

[0028] As previously said and as also recognized by
the EP1278086 the main problem in the process of plate
racognition isthe noise present in real-world images. The
source of this noise can be due to illumination changes,
dust on the plates, rain, sudden movements, noise of the
camera acquisition means and so on. Experimental re-
sults have shown that this noise causes miss-classifica-
tion of the original symbols: for example O (letter o), O
{zerc), D and Q can be easily miss-classified among
them. Another case of ambiguity is represented by the
B letter and the number 8 {see Fig. 7). This miss-classi-
fication due to unavoidable ncise presence obviously
renders a plate recognition system not reliable. The so-
lution to this problem, and the central essence of this
invention, is that it is not important to correctly identify
the elements of the plate, but to correctly categorize
them.

[0029] Therefore the elements O, 0, D, Q are grouped
together inthe same category: the PM alphabet element
& In fact, for what the apolication is concerned, it is not
important to unequivocally identify the plate of the vehi-
cle, but just to understand that the same vehicle has
passed {in a certain amount of time) from the two sur-
veillance points A and B where the peripheral units are
located (see Fig. 2). Therefore the vehicle is not identified
anymore in the traditional space as 12XYG, but in the
PM alphaket space 6 8, € G0,

[0030] Inimage processing terms the PM symbol 6,
= {0{zero) D, O, O} identifies a round object that is quite
different from the ©5={2,7,Z} that identifies a zigzag ob-
ject.

[0031] Moreover, this PM alphabet is structured in
such a way that the symbols 8, have enough "distance"
among them when considered in the framework of the
metric used to categorize the vehicles, as it will be ex-
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plained later.

[0032] As previously specified the system works also
with characters of other languages ({, for example is cat-
egorized as u) and also with plate characters of other
nations {see Fig 4.b). Namely, the A that appears on &
German plateis notvery different fromthe Athat sppears
on a French, Italian, Dutch or Swiss plate. They are all
characters identified as objects with a pointed shape on
the top and all the characters are mapped in the 18+1
symbols of the PM alphabet.

[0033] Another problem that the system solves is rep-
resented, for example, by the number 4 in the French
plates.

[0034] This 4, can be an "open" 4 or a "closed" 4, de-
pending on the way it is written, obviously. Well, the
"closed" 4 is put in the same category of the elements
{A,4}, while the "open" 4 is put in a separate category {4}.
[0035] Morecver, allthe comparisons of the plates are
done considering vehicles that transit from point A to
peint B corresponding to the two peripheral units. As-
suming that the road is 2 Km long and that the speed
limit is fixed to 120 Km/h (what is typical on motorways)
there is only a temporal window that makes sense for
comparisons. Namely, if the vehicle needs more than 60
s to go from point A to point B, then it is clear that it has
net broken the speed limit. Moreover, there is alsc a
speed that can be considered as maximal speed, for ex-
ample 240Km/h (since there are not many Ferraris
around). Inthe latter case it means that the vehicle needs
30 s to go from point A to point B. All this implies that the
temperal window that makes sense for the comparison
of data is only 30 s, namely only the data gathered ata
surveillance station within 30s and 60s are used.
[0036] In a quite busy road with 1800 vehicles/hour
{corresponding to 30 vehicles/minute), the comparison,
foreachcar at point B is done with only 15 cars previously
registered at point A, minimizing substantially the possi-
bility of a mismatch of the vehicles represented inthe PM
alphabet.

[0037] Morecver, even in the remote case of mis-
match, that according to our experiments is less than
1/108, the final control is done by the authorized officer
that checks the images of the vehicle before starting the
procedure for the final fining process.

The plate matching is applied as follows:

[0038] The central unit analyzes the PM strings ob-
tained by the images taken, within a certain timeframe,
atthe peripheral unit Aand unit B. Hereafter it is explained
the plate matching process for a case with a lot of noise.
[0039] This is an exemplary case where all the tradi-
tional algorithms, like the ones disclosed in the men-
tioned prior ar, fail because of the presence of a lot of
necise due to an important illumination change.

[0040] The pictures are the ones in Fig. 5.

[0041] The picture in Fig. 5.3, relative to the transit of
the vehicle in correspondence with the peripheral unit B
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ig identified as follows:

20201101101 B 752600 1262002

[0042] These PM alphabet symbols represent the fol-
lowing information:

O, tiny part of the image preceding the plate limiter
and identified by the system as an |

6, plate limiter
6., G character
0, G character
0, space

B number 5

@, number 6

6, number 1
6,4 P character
0,5 M character
0, plate limiter

0, tiny image pottion preceding the plate limiter and
identified as |

[0043] Applying the same procedure o the image on

the left hand side (see Fig. 5.b) the following sequence
will be obtained :

@2@ll@l'l@'l%i@ﬁ@?@E@lﬁ@l%l@E

[0044] These PM alphabet symbols represent the fol-
lowing information:

0, plate limiter
@4 G character
©,, G character

8,4 space (space o other symbol not classified are
categerized in the last element of the PM alphabet)

@ number 5

65 number 8
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6, number 1
0, P character
0,4 non symbeol
@, plate limiter

[0045] Inthis second case the character O, is missing
because of the tiny portion of the plate that follows the
plate separator.

[00468] As it is evident from this example, it is not un-
comman to compare strings that have different dimen-
siens: inthe case of the previous example the first string
is formed by 12 elements while the second string is
formed by 10 elements.

[0047] Thisis mainly caused by noise that can be orig-
inated by the presence of reflections, rain, and darkness
and so on. The picture of the example represents an
exemplary limit case. The plate matching at this stage
compares the two strings by employing a score obtained
by making one string to scroll on the other, like a corre-
lation operation.

[0048] The matchingis calculated via the following for-
mula:

Ca
rank = Zaiaibl. X &

i=l

where C_, represents the dimension of the shortest string
{10 for the previous example), o; represents the prize/
penalty of matching/miss-matching so that it is a positive
value if the elements of the two strings are the same and
a negative value if they are different.

[0049] Only the two PM alphabet elements ©,={1,1 ],
J, T} and @,4={ space, non character} represent an ex-
ception: they comprise some elements of the original
characters of the plates that are not real characters (I,
space and non-character) and therefore the weight as-
sociated is lower when compared to other matching as-
sociations.

[0050] & and b, indicate the confidence levels in the
association of a real character of the plate with an ele-
ment of the PM slphabet. These confidence levels de-
pend on the image quality and therefore on how clean is
the value. Obviously, the cleaner the value the higherthe
degree of confidence by which a certain character is
mapped inthe PM alphabet space. The confidgencelevels
are only three, corresponding to high, medium or low
confidence. Once again the PM element ©,4={ space,
nen character} takes always a certain confidence value
thatisa value only slightly overthe "low confidence value"
ofallthe otherelements of the PM alphabet. Therationale
behind this is to be explained on the fact that the PM
element 8,5 does not really identify an original character
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of the plate, but only an "exira-character’, therefore its
weight in terms of information for the identification of the
plate is lower when compared 1o all the other elements
of the PM alphabet.

[0051] eisanormalizationfactorthatframesthevalues
in a predetermined scale interval [0,1] for example.
[0052] Of all the positions it is selected the one that
provides the highest score, namely the position that cor-
rasponds to the best string superposition. If the score is
over a prefixed threshold then the two vehicles are con-
sidered to be matchable.

[0053] The scoring procedure is performed at the cen-
tral server. Atthe central server are available also all the
strings in the PM alphabet of the cars that passed the
peint A in a reascnable timeframe, as previously ex-
plained. It is worth noticing that the system is compatible
also with the restrictions of privacy data that are present
in some countries. Indeed the plate data are not stored
anywhere but only their PM strings.

[0054] Ameng all the images whose plate correlation
is overthe threshold, the image of vehicle with the highest
score is identified as being the image of the vehicle that
has broken the speed limit.

[0055] Moreover, if none of the confronted images has
given a score over the thresheld, then the procedure is
repeated without considering the @, & @44 elements,
which ultimately add only marginal information of the ve-
hicle plate.

[0056] Oncethe 8, ¢ @4 clements are eliminated the
matching would be computed between:

11O

and

OuBnB:s

and in this case the new threshold of significance has a
higher value than the case comprising also the G5 e 8,4
elements. Inthis case only characters ofthe criginal plate
are compared. This second case isfaced onlyin the pres-
ence of a lot of noise in the original image.

[0057] The Plate Matching algorithm is summarized in
the block diagrams of Fig. 8a-8c.

[0058] Indeed &, e &,4 elements may introduce some
noise since they might be misinterpreted also because
of acertaininclination ofthe plate ofthe vehicle in relation
o the camera shooting the picture.

[0058] The system works also in other extreme condi-
tions, as the one of the examples in Fig. 6.

[0060] The plate of the cars of Figs. Ba-6d, are taken
in the complete obscurity. The Plate Matching recogni-
tion system just disclosed works also in such limit situa-
tions since no information on car colour or shape are
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needed. Indeed in the complete obscurity only the plate
can be distinguish and exploited and no information can
be extracted on other features of the vehicle like colours
or shape, like for example in Figures 6e-6d. Moreover,
since the system is conceived for plate matching in noisy
environment (like the pictures taken in the example in
Figures 6c-6d), it works also with low definition cameara
and not necessarily with high definition cameras where
the image needs to be as neat as possible. The system
works also in other limit circumstances like the pictures
of Fig. 6e-8d where the plate shot in the first picture is
only partial. Indeed thanks to the partial string compari-
son mechanism, even these cases are correctly identi-
fied.

Claims

1. A methed for identifying moving objects by employ-
ing a tag, said tag comprising at least alphanumeric
characters and said tag being extracted from pic-
tures taken by cameras located in at least two dif-
farent points within a certain distance, character-
ized in that it comprises:

- extracting alphanumeric characters of said tag
from the pictures taken by at least two cameras;
- converting said alphanumeric characters into
other new characters of ancther representation
space;

- creating a string of said new characters for
each of the tags extracted from the pictures tak-
en by the cameras at different locations, said
cameras being synchronized and said pictures
taken by the cameras within a predetermined
time interval;

- confronting the strings by associating a corre-
lation score;

- inputting a threshold score;

- identifying the moving object if the correlation
score is over the predeterminedthreshold score.

2. The method of claim 1 wherein the other represen-
tation space has anumberofelements whichis lower
than the number of elements of the representation
space of the original characters.

3. The method of claim 1 wherein the function thatcen-
verts said at least alphanumeric characters into new
characters of another representation space is non
bijective.

4. The method of claims 2, 3 wherein said predeter-
mined time interval is lower than a predetermined
threshold Time_h and higher than & predetermined
threshold Time_|, said threshold Time_h being the
time needed for the moving object to cover said cer-
tain distance at a predefined speed limit and said
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threshold Time_I being the time needed for the mov-
ing object to cover said certain distance at a speed
at least two times higher than said predefined speed
limnit.

The methed of claim 4 wherein the identified moving
object is considered as a speeding object and the
pictures are sent to the law enforcement authorities.

The methed of claim 5 wherein different moving ob-
jects are classified so that it is possible to associate
different speed limits to different class of moving cb-
jects, preferably cars or trucks.

The method of claims 2, 3 wherein the pictures taken
from the said cameras comprise only a partial tag.

A system for identifying moving objects comprising
at least a couple cf peripheral units (2) able to detect
the transit of the moving objects, a central unit {1},
a screen (3}, communication means with the periph-
eral units {2), acquiring means of data tags relative
to the moving objects transit, characterized in that
said peripheral units at least comprise:

a.computing means (24) able to converting said
alphanumeric characters into new characters of
another representation space and to creating a
string of said new characters for each of the tags
extracted fromthe pictures taken by said periph-
eral units;

b. synchronization means (23) able to synchro-
nize saidpictures takenby the cameras with said
corresponding new character string; and

¢. storing means fer temporarily storing a string
comprising the results of the image processing,
the image and the synchronization string before
said results being sent to the central unit;

and in that the central unit {1) comprises:

d. computing means able to associate the re-
sults of the image of each peripheral unit having
the same new representation, with the string of
the new representation andthe synchronization
strings, andto scering an algorithmfrom the syn-
chronization strings;

e. data input means;

f. archiving means of the string result of the step
{d.} is the correlation score is over a predeter-
mined threshold.

9. The system for identifying moving objects of claim 8

further comprising:

« induction coils with relevant signal processing
interface,

* photoelectric cells  with
processing interface,

* magnetic micro locps with relevant signal

relevant signal
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10.

11.

12.

13.

14,

processing interface,

* lasers with relevant signal processing inter-
face,

= infrared sensors with relevant signal process-
ing interface,

* camera equipped with motion detection tech-
nique directly onbeard, or

* camera with signal precessing equipmentable
to apply a motion detection technique.

The system for identifying moving objects of claims
8 to 9 further comprising an illumination system {22)
or an infrared system for operatively use in absence
of natural lighting or artificial lighting of the road.

The system for identifying moving objects of claims
810 10whereinthe synchronization system (23), typ-
ically based on satellite services needed te synchro-
nize the clocks of the various peripheral elaboration
units.

The system for identifying moving objects of claims
810 11 whereinthe peripheral unit comprises at least
one elaboration unit {273 enable to classify vehicles
so that it is possible to associate different speed lim-
its to different class of vehicles.

The system for identifying moving objects of claims
8 to 12 wherein means are provided for displaying
on the screen (3] the string result of the step (d.)

A computer readable medium having computer ex-
ecutable instructions therein, which, when executed
by a computer performs the method of claims 1-7.

Amended claims in accordance with Rule 137(2)
EPC.

1. A methed for identifying moving objects by em-
ploying a tag, said tag comprising at least alphanu-
meric characters and said tag being extracted from
pictures taken by cameras lecated in at least two
different points within a certain distance, said cam-
eras being synchronized and said pictures taken by
the cameras within a predetermined time interval;
said method comprises extracting alphanumeric
characters of said tag from the pictures taken by at
leasttwo cameras; the method being characterized
in that it further comprises:

» converting said alphanumeric characters into
other new characters of ancther representation
space;

» creating a string of said new characters for
each of the tags extracted from the pictures tak-
en by the cameras at different locations,

* comparing the strings by assecciating a corre-
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lation score;

* inputting a threshold score;

* identifying the moving object if the correlation
score s overthe predeterminaedthreshold score.

2. The method of claim 1 wherein the other repre-
sentation space has a number of elements which is
lower than the number of elements of the represen-
tation space of the original characters.

3. The methed of claim 1 wherein the function that
converts said at least alphanumeric characters into
new characters of another representation space is
non bijective.

4. The method of claims 2, 3 wherein said predeter-
mined time interval is lower than a predetermined
threshold Time_h and higher than a predetermined
threshold Time-1, said threshold Time_h being the
time needed for the moving object to cover said cer-
tain distance at a predefined spead limit and said
threshold Time being the time needed forthe moving
object to cover said certain distance at a speed at
least two times higher than said predefined speed
limit.

5. The method of claim 4 wherein the identified mov-
ing cbject is considered as a speeding object and
the pictures are sentto the law enforcement author-
ities.

6. The method of claim & wherein different moving
objects are classified so that it is possible to associ-
ate different speed limits to different class of moving
objects, preferably cars or trucks.

7. The methed of claims 2, 3 wherein the pictures
taken from the said cameras comptrise only a partial
tag.

8. The method of claims 2, 3 wherein said picture
taken by each camera can be a picture of the front
or of the back of the moving object.

9. A system for identifying moving objects compris-
ing at least a couple of peripheral units (2} able to
detectthe transit of the moving objects, a central unit
(1) comprising computing means, a screen (3}, com-
munication means with the peripheral units {2}, ac-
quiring means of data tags related to the moving ob-
jects transit, said data tags comprising at least al-
phanumeric characters, wherein the peripheral units
comprise synchronization means {23) able to syn-
chronize pictures taken by the cameras with a cor-
responding string of new characters; storing means
for temporarily storing said string of new characters
andthepicture, before these being senttothe central
unit and computing means; characterized in that:
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= said computing means of said peripheral units
convert said alphanumeric characters into new
characters of another representation space and
create a string of saig new characters for each
of the tags extracted from the pictures taken by
said peripheral units; and

* said computing means of said central unit (1)
associate the picture of each peripheral unitwith
the string said anotherrepresentation space and
carry out a scoring algorithm from said created
strings of new characters to identify the meving
object.

10. The system for identifying moving objects of
claim 8 further comprising:

s induction coils with signal processing interface,
* phetoelectric cells with signal processing inter-
face,

* magnetic micro loops with signal processing
interface,

* lasers with signal processing interface,

» infrared sensors with signal processing inter-
face,

* camera equipped with motion detection tech-
nique directly onbeard, or

* camera with signal precessing equipmentable
to apply a motion detection technique.

11. The system for identifying moving objects of
claims 9to 10 further comprising an illumination sys-
tem {22} or an infrared system for operatively use in
absence of natural lighting or artificial lighting of the
road.

12. The system for identifying moving objects of
claims 9 to 11 wherein the synchronization system
{23), employes satellite services to synchronize the
clocks of the various peripheral elaboration units.

13. The system for identifying moving objects of
claims 9 to 12 wherein the peripheral unit comprises
at least one elaboration unit {27) enabled to classify
vehicles so that it is possible to associate different
speed limits to different class of vehicles.

14. The system for identifying moving objects of
claims 9 to 13 wherein means are provided for dis-
playing on the screen the string associated to said
tag of said moving object.

15. The system for identifying moving objects of
claim 9 wherein said cameras can be set to take
pictures of the front or of the back of the maoving
objects.

16. A computer readable medium having computer
executable instructions therein, which, when execut-
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ed by a computer performs the method of claims 1-7.
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Monitoring system

Fig. 1

10
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Fig. 2.arear views

Fig. 2.b tront views

Fig. 2.¢ rear and front views

Fig. 2.d tront and rcar views

[fig. 2 The camera of the peripheral units can gather a front view as well as a rear

view of the vehicles.
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Plate characters set (n)

EM Bymbols set {(m<n)

Fig. 3 Mapping of plate characters in the PM character set
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Example of Itaiian plate characters set {n=38)

e e e = = PN 2y 1R =y . - =y any
B EELD B DD e D & 0D
6l6l0%, |
4 b Y i
y A NN N

M Syabols set {m=18)

Fig. 4.a Mapping of charactcrs typical of the Italian plates in the PM character set

Sample for Italian German and French plate characters set (n=117)

L@ AT AN AN TR D I eNE T U U
CHEDE) DO D &) & &) E&D
CHEDED ) GIEDEIEDEDEDED 6D €D €DED 6D 6D .

@.. . .@@.@@@ @ @ . . . character

PM Symbols seb {(n=19)

Fig. 4.b Mapping of characters typical of the Ttalian, French and German plates in the PM
character set

13



EP 1 870 868 A1

Fig 5.a Picture taken at the peripheral unit B Fig 5.b Picture taken at the peripheral unit A

Fig 5 Pictures of a vchicle transiting in the monitored road
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Fig 6.c Picture taken at the peripheral it B 15 6 ¢ picture taken at the peripheral unit B

Fig 6 Pictures of a vehicle transiting in the monitored road
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Fig. 7 Example of how diffcrent characters can be mismatched because of noise in the picture: 0 and Q;
Band 8
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Fig 8.a Block Diagram describing speed violation routine
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Fig 8.b Block Diagram describing Plate Matching algorithm routine between two PM strings
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Fig 8.c Block Diagram describing Plate Matching algorithm analyzing results routine

Fig 8 Block Diagram describing Plate Matching algorithm
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