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Abstract

A method for reading license plate numbers, comprising:
recording an image of a license plate number at a first location,
OCR-reading a license plate character string 1in the 1mage
recordiling, and storing an OCR data; recording an 1mage of a
license plate number at a second location, OCR-reading a license
prlate number character string in the 1mage recording, and

generating a current OCR data set; and, 1f at least one

confidence measure of the current OCR data set falls below a

first minimum confidence wvalue, selecting at least one stored
OCR data set, the license plate number image recording of which
OCR data set has a similarity that exceeds a minimum similarity
value and/or has the greatest respective similarity to the
license plate number image recording of the current OCR data set,
and using the at least one selected OCR data set for improving

the 1license plate number character string of the current OCR

data set.
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Method for Reading Vehicle Identifications

The 1invention relates to a method for reading license plate

—

numbers by means of optical character recognition (OCR) 1in a

road network.

Such methods are used, e.g., for video-based road toll

systems or parking fee systems in order to 1identify vehicles

based on their license plate number (LPN), and thereby to levy

fees for vehicles using a location, to track them, or to 1impose

fines for using a location. In 1image recordings of the license
plates of passing vehicles, the license plate numbers are
localized and converted by an OCR reading process 1nto a
character string of individual characters.

However, due to changing lighting conditions and changing
visibility, e.g. due to snow, rain, shadowing effects or glares,

and also due to soiling or disadvantageous mounting of the

license plate, the error rate of OCR methods 1in practical

operation 1is very high, in most cases 10 - 15%. This problem

becomes even more serious due to the fact that the installation

locations of the OCR reading stations are often predetermined Dby
legal or technical framework conditions, e.g., at Dborder

stations or places where power and data connections are

available, and therefore cannot be selected with regard to

advantageous visibility, which further complicates capturing

proper images of license plate numbers and thus makes the OCR

process more difficult.
It is an object of the invention to overcome these

disadvantages and to create an improved method for OCR reading
license plate numbers.
This object is achieved with a method of the aforementioned

kind, comprising:
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recording an image of a license plate number at a first
location 1in the road network, OCR reading a license plate
character string in the image recording, and storing an OCR data
set including this license plate number image recording, this
license plate number character string and at least one
confidence measure of said OCR reading process in a database;

recording an image of a license plate number at a second
location in the road network, OCR reading a license plate number
character string in the image recording, and generating a
current OCR data set including this license plate number 1mage
recording, this license plate number character string and at

least one confidence measure of this OCR reading process;

and, 1f at least one confidence measure of the current OCR
data set falls below a first minimum confidence value, selecting
at least one stored OCR data set from the database, the license
plate number 1image recording of which OCR data set has a
similarity that exceeds a minimum similarity value and/or has
the greatest respective similarity to the license plate number
image recording of the current OCR data set, and using the at
least one selected OCR data set for improving the license plate
number character string of the current OCR data set.

In this manner, one or more earlier OCR-reading results of

a license plate number are utilized for supporting or improving

the current OCR reading result. By combined consideration or
evaluation, the error rate thus can be significantly reduced.
The invention is based here on the finding that in a temporally
and/or spatially limited region of the road network with a
plurality of geographically distributed OCR reading stations,
there 1is a significant probability of OCR-readling the same
license plate number twice or multiple times. Through this, the
error potential in an OCR process can be reduced 1n that the

current license plate number reading result 1is improved Dy
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selecting from earlier 1license plate number reading results or

by superimposing earlier license plate reading results. Thus,
additional OCR reading processes can also be performed at
particularly “advantageous” locations, e.g., where vehicles move
slowly or at a large distance between them, where all wvehicles
of a region have to pass, e.g., at border stations where good

visibility prevails, e.g., on well-illuminated road sections, or

where weather has no influence, e.g., 1in tunnels or the 1like.
With all these measures, error potentials and therefore error
rates of OCR reading processes at “disadvantageous” locations,
which are required, e.g., due to legal and/or technical
specifications, can be supported and improved.

Accordingly, a particularly preferred embodiment of the

method is characterized in that based on a plurality of

different first 1locations, a plurality of different OCR data
sets are stored in the database. The more and better first OCR

reading processes and therefore OCR data sets are generated at

first locations, the better can be carried out the second OCR

reading processes at the second locations.

—

A preferred use of the method according to the invention 1s

that the license plate number character string of the current

OCR data set is used for tolling a location usage of the vehicle

in the road network, for example, calculating and levying a road
toll for a toll road or a highway section, a regional toll for

entering or staying in a region, e.g., a city toll, a parking or

sojourn fee for the time of use of a location, e.g., a parking

lot, or a fine for unauthorized use of a location, e.g., driving

in a restricted area or the like. Generally speaking, location

usage can be tolled (charged) time-related or location-related,

or both. The use of the method according to the invention 1s
possible in “open” as well as in “closed” toll road systems: In

open toll road systems, a toll booth is arranged within a road
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section to be tolled, and in closed toll system, toll booths are

arranged at the entrances and exits of a road section to be

tolled.

In a first particularly advantageous embodiment of the
method, the mentioned improvement can take place by superposing
the license plate number image recording(s) of the at least one
selected OCR data set and the license plate number 1mage
recording of the current OCR data set, and by OCR-reading agailn
the license plate number character string of the current OCR

data set 1n the superposition. Thus, a plurality of “blurry”

image recordings can be superposed so as to form a “sharper”
image (the superposition) in which OCR-reading can be carried
out with a lower error rate.

According to an alternative embodiment of the method, the
mentioned improvement can take place by taking over the license
plate number character string of the selected OCR data set into
the current OCR data set if at least one confidence measure of
the selected OCR data set exceeds a second minimum confidence

value and/or 1is greater than the corresponding confidence

measure of the current data set. In this way, a “better” OCR

reading result from one of the stored earlier OCR data sets can

replace a “worse” reading result in the current OCR data set 1f

it 1is similar and 1if its confidence measures are sufficient

and/or better.

According to another preferred variant of the method, an

OCR data set is stored in the database only 1f 1ts at least one

confidence measure exceeds a third minimum confidence value. As

a result, the database receives only data sets with “good”
character reading results, which makes the subsequent selection
steps and/or similarity comparison steps easier.

The mentioned confidence measure of the OCR reading process

represents the quality or hit rate of the OCR conversion of the
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image recording into a character string and 1s a byproduct of
the OCR reading processes known 1in the art: It 1i1indicates the

reliability (confidence) of the reading process, i.e., with

which probability the “correct” characters 1in the 1mage
recording have been identified and recognized. For example, the
confidence measure can indicate a degree of similarity and/or
match of the graphic characters illustrated 1n the 1mage
recording to previously known letter and numeral forms. The OCR
reading process can deliver an overall “global” confidence
measure, or, preferably, a separate (character) confidence
measure for each individual character of the generated character

string. Any confidence measure, a plurality of confidence

measures or all of these confidence measures can be included 1n
the mentioned comparisons. Moreover, from the 1ndividual
character confidence measures of all characters of the character
string, the *“global” confidence measure can also be averaged as

o d

another confidence measure, which can Dbe used for the

aforementioned comparisons.

Another advantageous embodiment of the method 18
characterized in that the stored OCR data set and/or each stored
OCR data set and the current OCR data set also contaln in each
case the location of the license plate number image recording,
and that during said selecting only those stored OCR data sets
are considered, the 1locations of which lie in a predetermined
region around the location of the current OCR data set.
Alternatively or additionally, the stored OCR data set or each

stored OCR data set and the current OCR data set can 1n each

case also contain the time of their license plate number 1image
recording, and during the mentioned selection, only those stored
OCR data sets are considered, the times of which lie within a

predetermined period around the time of the current OCR data set.

Instead of such a “time stamp”, it can also be provided that the
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OCR data sets 1in the database are stored 1n each case only for a
predetermined period, which allows a particularly simple way of
1ignoring OCR data sets that are “too o0ld”. All these measures
have the advantage that the selection among the stored OCR data
sets Dbecomes faster and more accurate, and the subsequent

improvement of the current OCR data set 1s also simplified.

It 1s particularly favorable 1f the first locations

comprise at least some, preferably all intersections of the road

network with a c¢losed geographical region. The geographical
region can 1n particular be a city or a country. In this way,
the database, as it were, contains a “pool” of all license plate
numbers which are read until now in the geographical reglon -
optionally within a predetermined period, e.g., the current day
— and which are used for improving the respective current OCR
data set.

The method of the invention 1s suitable for both stationary

and mobile OCR reading stations. For example, 1image recording at

the first locations can be carried out from a control vehicle

which travels in front of or behind the vehicle to be 1inspected
and which, in particular at the same driving speed and a short
distance between the wvehicles, has excellent wvisibility of the

—

license plate of the vehicle in front or behind, and therefore

can generate a high-guality license plate number reading result
with a high confidence measure in order to make this result

avallable, e.g., to OCR reading stations located at

disadvantageous second locations for improving their OCR data
sets. Conversely, image recording at a second location can also

be carried out from a moving control vehicle which, for example,
has only a temporary and poor visibility of the license plate
and can be supported by “good” OCR data sets of OCR reading

stations located at “advantageous” stationary locations.
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The method of the invention can be carried out by means of

a central database and also by means of direct mutual accesses
to the first and second OCR reading stations. According to a
preferred embodiment of the method, the database is kept 1in a

control center of the road network, and the OCR data sets to be

stored are transmitted from the first locations to the control

center, and the current OCR data set 1s transmitted from the

second location to the control center for sailid selecting;

alternatively, the database can be kept locally at one of the

first locations, and the current OCR data set 1s transmitted

from the second location to the nearest first location for said

selecting.

The 1invention is explained below in greater detail by means

of exemplary embodiments 1llustrated 1in the accompanyilng

drawings. In the figures:

Fig. 1 shows a road network with OCR reading stations and a

central database for carrying out the method of the invention;

Fig. 2 shows a detailed block diagram of some of the OCR
reading stations of Fig. 1 1in connection with the central
database; and

Fig. 3 shows exemplary 1license plate numbers and OCR data
sets, and the evaluation thereof 1in different phases of the

method of the invention.

Fig. 1 shows a road network 1 comprising a multiplicity of

different interconnected road sections 2, namely partially that
portion of the road network 1 that falls into a geographic
region 3. The geographical region 3 can be, for example, a
country (here Austria), but also a county, a highway including a
plurality of road sections, an inner cilty etc.

Within the road network 1, numerous OCR reading stations 4

are distributed, some of which are shown in detail in Fig. 2 and

are differentiated there by 4' and 4" according to their
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respective role as “first” or “second” OCR reading stations

within the context of the method. It 1s understood that each of

the OCR reading stations 4 shown in Fig. 1 can function in each

case as first OCR reading stations 4' and also as second OCR

reading stations 4". Moreover, each of the OCR reading stations

4 can be both stationary and mobile, as 1llustrated by the OCR

reading station 4 that is 1llustrated to the farthest right in
Fig. 2 and which i1s carried by a control vehicle 5.

The OCR reading stations 2 are preferably - but not
necessarily - distributed such that some or all intersections of
the road network 1 with the outline (the border 1line) of the
geographical region 3 have an OCR reading station 4, see, e.g.,
the exemplary “border” OCR reading station 4 at the location A,
in order to be able to detect as completely as possible all
vehicles 6 traveling 1n and out of the region 3. Numerous
further OCR reading stations 4 can be located within the
geographical region 3, namely on or 1in a road section 2, as
shown at location B, and also at i1intersections of two road
sections 2, as 1llustrated at C.

According to Fig. 2, each OCR reading station 4 (or 4', 4&")

has a photo or film camera 7 and a computing unit 8 connected

thereto, which are in contact to a control center 10 of the road
network 1 via wired or wireless data connections 9. The control
center 10 contains a database 11, the purpose of which will be
explained in greater detail later, and a corresponding computlng

unit 12 for keeping the database 11. The data connections 9 can

be or also comprise an intranet or extranet, the Internet,

terrestrial or satellite-based mobile networks, or the like.

The OCR reading stations 4 each record an image (“image
recording”) 15 of the license plate number (LPN) 14 placed on a
license plate 13 of a vehicle 6. Fig. 3 shows an exemplary

license plate 13 with the license plate number 14 “W815F”. The
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information content of the “license plate number” 14 of the
license plate 13 therefore is a “character string” 16 that can

be processed by a machine in a simple manner and consists of the

individual characters "W, “gn, “1r, "5, “pr wlthout

unnecessary image information like the city arms shown on the

license plate 13 1n the present example.

The task of the OCR reading station 4 1s to determine by

means of OCR (optical character recognition) the license plate

"

number character string 16 “W815F” from an image recording 15 o

the license plate 13 recorded by the camera 7. It 1s understood
that the image recording 15 may also contain other parts of the
vehicle or its surroundings, which 1s not relevant here.

The OCR reading process for converting the 1license plate
number 15 into the license plate number character string 16 can
take place in the 1local computing unit 8 of the OCR reading
station 4, and 1t can also take place only later 1n the
computing unit 12 of the control center 10; depending on this,
the license plate number image recording 15 1s transmitted only
up to the computing unit 8 or further up to the control center
10. Also, the distribution shown in Fig. 2 of the components 7,
8, 11 and 12 among the units 4 and 10 is only of logical nature
and not necessarily of physical nature, as 1illustrated. Thus,
individual components of the components 8, 11 and 12 can be
distributed among each the OCR reading stations 4 and/or among
the OCR reading stations 4 and the control center 10, or can be

combined 1n a different way.

Program~-related details of the OCR reading process for
converting a license plate number image recording 15 1into a

license plate number character string 16 are known 1n the art

and do not need to be further explained; for example, 1mage
areas comprising potential characters are searched for in the

image recording 15 and compared with known character forms, e.9.,
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using two-dimensional correlation methods, in order to 1identify
the 1ndividual characters of the license plate number character

string 16 1n the image recording 15.

All such similarity comparison methods, pattern recognition

or correlation methods of OCR methods also deliver as a

byproduct a so-called confidence measure, 1.e., a quality

g—

measure for character recognition, which indicates the

reliability (e.g. the degree of correlation or match with

predetermined character forms) of the optical character
recognition. Fig. 3 shows a vector 17 of individual confidence
measures Cy,1, Cy,2, ..., 1in general C5,,, which were obtained 1in
the OCR reading process no. “3” for the character at the
position “n” of the character string 16: the confidence measure

Cs,1 of the optical character recognition of the character “W"” at

the first position (n = 1) of the license plate number 14 of the

j-th OCR reading was 98% (here also written as .98), the

confidence measure C4,, of the second character “8” was ©35%, etc.

Optionally, from the confidence measures Cj,n, 0f all characters
of the character string 16, another “global” confidence measure
@#C; can be averaged, which, in the present example, was 77% for
the OCR reading process j.

It 1s not necessary that an OCR reading process outputs a
confidence measure C4,, for each 1individual character; an OCR
method, e.g., could also immediately deliver only the global
confidence measure @Cy for the entire conversion process OoOf an
image recording 15 into a character string 16.

The license plate number image recording 15, the license
plate number character string 16 read therefrom by means of OCR,
and at least one of the aforementioned confidence measures Cj,n,
#Cs, here the entire confidence measure vector 17 (with or

without average value @C;), form an OCR data set 19 generated by

the OCR reading station 4. If the OCR reading process 1s not
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carried out in the 1local computing unit 8, but 1in the central

computing unit 12, the OCR data set 19 can also be compiled 1n

the control center 10.

As can be seen in Fig. 3 and as explained at the beginning,

the image recording 15 can be of poor quality, for example, due
to poor lighting and visibility, weather conditions, soiling of
the license plate 13 or the like, so that the correctness of the

character string 16 1is unreliable, which 1s reflected 1in

correspondingly lower confidence measures C4,,, 9YC5;. For example,
the confidence measures C4,, and Cy,5 of the second and fifth
character #“8” and “F”, respectively, of the character string 16
in the OCR data set 19 are extremely 1low, here 65 and 50%,
respectively, and the global confidence measure ¢C; 1s only 77%.
The error rate of the license plate number reading result, 1.e.,
of the license plate number character string 16, 18
correspondingly high, and in order to reduce said error rate,
the following method 1s carried out.

The method 1s based on the use of earlier license plate
number reading results of the same license plate number 14 which
were carried out with other OCR reading stations 4 and were
stored as OCR data sets 19 in the database 11. For this purpose,
all OCR reading stations 4 transmit the OCR data sets 19
generated by them to the control center 10, and the latter
stores the OCR data sets 19 in the database 11. This 1s

illustrated 1in greater detail by means of the exemplary

scenarios of Fig. 2 and the data of Fig. 3.
In Fig. 2, on the 1left, two OCR reading stations 4' are

shown, which, at two different first locations A; and A, prepare
in each case image recordings 15 of license plate numbers 14
and/or license plates 13 of passing vehicles 6, and therefrom
generate “first” OCR data sets 19';, 197, in the aforementioned

manner and feed them into the database 11. The first locations Ay,
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A, can 1in particular be situated at the borders of the regions 3;

however, this 1s not mandatory; for example, a first location Aj
can also be the current location of a mobile control vehicle 5
which carries an OCR reading station 4, which then functions as
one of the first OCR reading stations 4' and feeds an OCR data
set 19' into the database 11, e.g., via a wireless connection 9.

At a later time and at another (“second”) 1location B,

another OCR reading station 4, here 1n the role of a second OCR

reading station 4", reads again a license plate number 14 of a

license plate 13 so as to generate further 1mage recordings 15
and a further OCR data set 19". Said further data set 19" 1is
also designated hereinafter as “current” OCR data set 19". If at
least one of the confidence measures Cy,,, 9Cs; of the current OCR
data set 19" does not reach or falls below a predetermined
minimum confidence value Cuhin,1 ©0I, e.qg., 80% (here, the
confidence measures C5,2, C4,5, ©9C5), the 1license plate number
character string 16 of the current OCR data set 19" needs to be

improved, and the steps described below are carried out.

If desired, the aforementioned check whether the minimum

confidence value Cmin,; has been reached could be eliminated, and
the following steps could always be carried out, which, however,
means increased computlng time.

For the current OCR data set 19", those stored OCR data
sets 19';, 19',, ..., 1in general 19';, are now pilcked out and
selected which contain an image recording 15 that 1is simllar to
the image recording 15 of the current OCR data set 19". For this
similarity comparison, an 1image pattern comparison or a two-
dimensional correlation of the stored image recordings 15 with
the current image recording 15 can be performed again, and a
similarity measure (correlatlion measure) Si1, OS2/ «+ .y in general

S;, can be determined.
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In the example shown in Fig. 3, for each 1ndividual
character that can be localized in the image recordings 15, a
separate similarity measure S; ., between the 1image recording 15
of the current OCR data set 19" and the 1image recording 15 of
the stored OCR data sets 19';, 19's has been calculated, see

similarity vector S; {91%, 76%, 94%, 100%, ©69%} for the
comparison with the OCR data set 19';, and the similarity vector
S, {93%, 85%, 98%, 97%, 78%} for the comparison with the OCR data
set 19';. Alternatively or additionally, (global) similarity
measures @S; can also be averaged from the individual character
similarities Si,., see the averaged similarity @S; = 86% of the
first stored OCR data set 19'; to the current OCR data set 197,
and the averaged similarity @S; =90% of the second stored OCR
data set 19', to the current OCR data set 19".

For determining the similarity measures S; ., ©9S;i, 1t 1s
optionally also possible to additionally consider the confidence
measures Ci,n, @C; of the individual stored OCR data sets 19';.
Thus, for example, the individual character similarity measures
Si.n can be weighted by the respective character confidence
measures C; n,, €e.9., by multiplying so as to form a weilghted

similarity measure Wi, = Ci,n * Sin, and the latter can then be

used as a similarity measure.

Based on the similarity measures S; ., @S; (or Wi n, ©9W,),
those m (m = 1, 2, ...) stored OCR data sets 19'; from the
database 11 are determined which have the highest simllarity
measures @S; (or @W;) (here, for m = 1: the OCR data set 197;
with @S, = 90%), or all those m stored OCR data sets 19'; are
determined, the similarity measure @S; (or @W;) of which exceeds
a minimum similarity value Spin.

From the most similar m OCR data sets 19' determined 1in

this manner, the image recording 15 contained therein are now

retrieved and are used for improving the license plate number
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character string 16 of the current OCR data set 19". In a first

variant of the method, the current 1image recording 15 and the
image recordings 15 of the m selected OCR data sets 19'; are

superposed for this purpose, e.g. pixel by pixel, so as to

sharpen the image recording 15. It 1s understood that said

superposing comprises any form of image processing method known

in the art by means of which from two or more images of the same

object, an improved single image of said object can be generated.

A

In superposition, the character string 16 is then read again by

means of OCR so as to generate an 1improved current OCR data set

19",

In an alternative embodiment of the method, the license

plate number character string 16 of the current OCR data set 19"

is directly replaced by the 1license plate number character
string 16 of the most similar stored OCR data set 19'; 1f the

confidence measures thereof are sufficient, 1i.e., 1f either all

of the confidence measures C;,n thereof or at least the global

confidence measure @C; thereof exceed a second minimum confidence
value Cpin,2 and/or are greater than the respective confidence

measure Cy,q,, ©@C; of the current OCR data set 19". Thus, in this

variant, the license plate character string 16 of the “most

gimilar” “better” OCR data set 19' 1s taken over 1n the current

OCR data set 19".
The license plate number character string 16 of the OCR

data set 19" improved in this manner can subsequently be used

for controlling, tolling, fining or the like a location usage ot

the vehicle 6 at the second location B.

Fach OCR data set 19 or 19', 19" can additionally contain

the location p (i.e. A;, B5y) and/or the time t of creating the

image recording 15, as shown in Fig. 3. It 1s therefore possible

during the similarity comparison of the OCR data set 197 with

the stored OCR data sets 19'; to consider only those stored OCR
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data sets 19'; which lie within a locally predetermined region 20
around the current (“second”) 1location B, and/or to consider
only those stored OCR data sets 19';, the time t of which lies in
a predetermined period AT around the current time t of the
current OCR data set 19". Said period AT can be, for example, a
day or some hours prior to the current time t of the current OCR
data set 19", but also time around the current time t, 1.e.,
before and after or only after said time t, so that even earlier
OCR data sets 19" can be improved by means of Jlater OCR data
sets 19'; (which, of course, is possible only “offline” and not
in real-time). Nevertheless, it 1s possible in this way to use
any OCR data sets 19', 19" from the same region 20 and/or the
same period AT for mutual improvement.

The OCR reading stations 4', which feed OCR datasets 19';
into the database 11, are preferably positioned at particularly
“Yadvantageous” first locations A; so as to generate OCR data sets
19'; of high quality, 1.e., with high confidence measures Cji,, Or
Ci. Optionally, through an additional check it can be ensured

that the OCR data sets 19'; fed from a first OCR reading station

4' into the database 11 meet in each case minimum requirements

i

for their confidence measures C; , or @C;, 1.e., an OCR data set
19' is stored in the database 11 only if all its confidence
measures Cij,, or at least its global confidence measure 9C; exceed
a third minimum confidence value Cuin, 3.

It is understood that the database 11 does not necessarily
have to be centralized for the entire road network 1. For
example, it can also be kept locally in an OCR reading station 4
- thus only for a portion of the road network 1 - e.g., directly
at the location A; in the computing unit 8 of a first OCR reading

station 4', and the latter can make the content Qf 1ts database

11 directly available, for queries, to another OCR reading

station 4" which needs to improve 1its 1license plate number
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reading result, or can transmit the content of i1ts data base to
sald other OCR reading station.
Accordingly, the invention 1S not limited to  the

1llustrated embodiments, but comprises all wvariants and

modifications which fall within the context of the attached

claims.
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Claims:

1. A method for reading license plate numbers by means of
OCR 1n a road network, comprising:

P
—

recording an 1image of a license plate number at a first

location 1in the road network, OCR-reading a license plate
character string in the image recording, and storing an OCR data

set 1ncluding this license plate number 1image recording, this

license plate number character string and at least one

confidence measure of this OCR reading process 1n a database;

recording an image of a license plate number at a second
location in the road network, OCR-reading a license plate number
character string in the 1image recording, and dJgenerating a
current OCR data set including this license plate number 1image
recording, this license plate number character string and at
least one confidence measure of this OCR reading process;

and, 1f at least one confidence measure of the current OCR
data set falls below a first minimum confidence value, selecting
at least one stored OCR data set from the database, the license
plate number image recording of which OCR data set has. a
similarity that exceeds a minimum similarity value and/or -has
the greatest respective similarity to the license plate number
image recording of the current OCR data set, and using the at
least one selected OCR data set for improving the license plate
number character string of the current OCR data set.

2. The method according to claim 1, characterized 1in that
based on a plurality of different first locations, a plurality
of different OCR data sets are stored in the database.

3. The method according to <c¢laim 1 or claim 2,

characterized in that the license plate number character string
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of the current OCR data set i1s used for tolling a location usage
of the vehicle in the road network.

4, The method according to any one of the claims 1 to 3,
characterized in that the 1mprovement takes place by superposing
the license plate number image recording(s) of the at least one
selected OCR data set and the 1license plate number 1image
recording of the current OCR data set, and by OCR-reading again
the license plate number character string of the current OCR
data set in the superposition.

5. The method according to any one of the claims 1 to 3,
characterized in that the improvement takes place by taking over
the license plate number character string of the selected OCR
data set into the current OCR data set 1f at least one
confidence measure of the selected OCR data set exceeds a second
minimum confidence value and/or is greater than the

corresponding confidence measure of the current OCR data set.

6. The method according to any one of the claims 1 to 5,
characterized in that the OCR data set is stored in the database
only 1if its at 1least one confidence measure exceeds a third
minimum confidence value.

7. The method according to any one of the claims 1 to 6,
characterized in that during the OCR reading process, a separate

confidence measure is generated for each individual character of

the character string, wherein preferably another confidence

measure is averaged from the confidence measures of all
characters of the character string.

8. The method according to any one of the claims 1 to 7,
characterized in that each stored OCR data set and the current
OCR data set also contain in each case the location of their
license plate number image recording, and that during said

selecting only those stored OCR data sets are considered, the
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locations of which 1lie 1in a predetermined region around the
location of the current OCR data set. ‘

9. The method according to any one of the claims 1 to 8,
characterized in that each stored OCR data set and the current
OCR data set also contain in each case the time of their license
plate number 1mage recording, and that during sailid selecting
only those stored OCR data sets are considered, the times of
which lie within a predetermined period around the time of the
current OCR data set.

10. The method according to any one of the claims 1 to 9,
characterized 1in that the OCR data sets are stored 1in the
database in each case only for a predetermined period.

11. The method according to any one of the claims 2 to 10,
characterized in that the first locations comprise at least some,
preferably all, intersections of the road network with a closed
geographical region.

12. The method according to claim 11, characterized 1n
that the geographical region is a city or a country.

13. The method according to any one of the claims 1 to 12,
characterized in that recording an image at at least one first
or second location is carried out from a moving control vehicle.

14. The method according to any one of the claims 2 to 13,
characterized in that the database is kept 1in a control center

of the road network, and the OCR data sets to be stored are

transmitted from the first locations to the control center, and
the current OCR data set is transmitted from the second location
to the control center for said selecting.

15. The method according to any one of the claims 2 to 13,

characterized in that the database is kept locally at one of the

first locations, and the current OCR data set 1s transmitted
from the second location to the nearest first location for said

selecting.
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