
EP 0 350 933 B1 Description BACKGROUND OF THE INVENTION 5 Field of
Applicable Technology The present invention relates to an image signal
processing apparatus for processing an input image signal obtained by
line-sequential scanning of a source image which includes one or more bar
code labels, to read and decode the bar code. 10    In particular, the
invention relates to an image signal processing apparatus for processing
such a bar code image signal, which will automatically ensure accurate
reading and decoding of the bar code even if the bar code labels are
arbitrarily positioned and inclined within the source image. BACKGROUND OF
THE INVENTION 15 Bar codes have been widely used in the prior art, in
general for POS merchanidizing applications in supermarkets, etc. The bar
code may be printed on adhesive labels, which are then attached to surfaces
of respective articles which are to be sold, or may be directly printed on
a surface of the article. In the present specification, the term "bar code
label" is used for convenience of description to signify a printed bar code
20  pattern, irrespective of whether the pattern has been directly printed
on a surface of an article or has been printed on a separate label which is
then attached to the article. To avoid misunderstanding, the term "bar code
label" should be understood to signify the entire label, which consists of
an array of parallel bars and, generally, a line of numerals. The term "bar
code region" as used herein signifies only the array of parallel bars in
the bar code label. The bar code labels may be disposed at various
arbitrary positions and 25 inclinations upon the articles, and there may be
two or more bar code labels closely mutually adjacent on the surface of
each article. As a result, it has been difficult to provide an apparatus
which will enable the bar code to be read and decoded in a rapid and
reliable manner, without manual adjustment of the way in which each bar
code label is scanned in order to be read. To overcome this problem,
various proposals for bar code readers have been made in the prior art.
THese generally are based upon scanning a bar code 30 pattern in a
plurality of different directions, to ensure that at least one correct scan
(e.g. by a light beam of an optical bar code reading device) across the bar
code label will occur. Here, the term "correct scan" signifies a scan which
intersects all of the bars of the bar code pattern, and is oriented
substantially perpendicular to the direction of elongation of the bars.
Such prior art proposals are summarized in the Japanese magazine Nikkei
Electronics of 22 December 1980, page 142 in an article entitled "Types of
Bar 35 Code Reader". An image signal processing apparatus corresponding to
the preamble of Claim 1 is known from JP-A- 5759 285. However there are no
prior art examples of a method of apparatus for finding and reading a bar
code region of a source image, where the bar code region is represented as
data within successive data values 40 of a signal that has been obtained by
raster scanning of the source image. Such an image data signal is for
example produced in the prior art by facsimile scanning. SUMMARY OF THE
INVENTION 45    It is an objective of the present invention to provide an
image signal processing apparatus for processing an input image signal that
has been obtained by raster scanning of a source image containing a bar
code region, to read and decode the bar code. According to the present
invention, processing of data representing such a source image is executed
to obtain data in which each bar code region is converted to a rectangular
all-black region, of identical position 50 and orientation to the original
bar code region. In this processing, background black regions in the
background of the source image are also converted to corresponding black
regions containing expanded numbers of black picture elements. The data
thus obtained are subjected to contraction processing using a scanning
window, to execute contraction of all of the black regions, to thereby
substantially entirely eliminate the background black regions, and leave a
black region corresponding to each bar code region, 55 but of smaller size.
In addition to the above processing, the input data values representing the
source image are stored in an image memory, at positions corresponding to
respective picture elements in the source image. 3    EP 0 350 933 B1 A
first embodiment of the invention is applicable to bar code regions which
are of rectangular elongated shape. In this case, the result of the
aforementioned contraction processing is to leave a thin, straight 



elongated black region corresponding to each bar code region of the source
image. The center position and slope of such an elongated black region can
be easily computed, and from this information and the known 5  length of
the bar code region, a linear array of data values can be read out from the
image memory, corresponding to a set of successive picture elements which
lie along a central axis of elongation of the bar code, to thereby read the
code data. These are then decoded. Another embodiment of the invention is
applicable to bar code regions which are not substantially elongated. With
that embodiment, after the aforementioned contraction processing has been
completed, 10 data representing the positions of the four comers of a
resultant black region corresponding to a bar code region are computed. One
or both of the central axes of the bar code region can thereby be computed,
and the code data thereby read out from the image memory, and decoded. More
specifically, the invention provides an image signal processing apparatus
for processing an input image signal representing successive data values of
an array of picture elements of a source image 15 containing at least one
bar code region of rectangular shape, the array comprising successive scan
lines each extending along a main scanning direction, with the scan lines
successively arrayed along a secondary scanning direction, the apparatus
comprising: bi-level conversion means for converting the data values of the
input image signal to successive bi-level data values selectively
indicating respective black and white states of the picture elements; 20
image memory means for storing the bi-level data value; bar code region
detection means for processing the bi-level data values to obtain bi-level
data values representing a converted image containing a black region of
substantially identical shape and orientation to the bar code region in the
source image, and in which substantially all other black portions of the
source image are eliminated to form a white background; 25     bar code
position detection means for receiving the data values from the bar code
region detection means, to derive position coordinates representing a
central axis and a center position of the black region, and for computing,
based on a known length of the bar code region along the central axis and
on the center position, respective read-out coordinates of a linear array
of picture elements extending along the central axes within the bar code
region; and 30     decoding means for reading out from the image memory
means respective bi-level data values corresponding to the linear array of
picture elements, and for decoding the bi-level data values to obtain data
of the bar code region. The present invention is defined in the appended
claims. BRIEF DESCRIPTION OF THE DRAWINGS 35 Fig. 1(a) is a general system
block diagram of a first embodiment of an image signal processing apparatus
according to the present invention; Figs 1(b) to 1(err) are diagrams for
assistance in describing the operation of circuit blocks in a bar code
region detection section shown in fig 1; 40    Figs. 2(a) to (f) are
diagrams for assistance in describing image processing operation that are
executed by respective sections of the embodiment of Fig. 1(a); fig 3(a)
shows an example of a bar code region; Fig. 3(b) is a diagram for
describing how center position coordinates and a center line inclination
value for a bar code region are obtained from a "skeleton" black region
derived from a bar code region by the 45    embodiment of Fig. 1 (a); Fig.
4 is an operation flow chart of operations for deriving the center position
coordinates and center line inclination value of a bar code region from a
"skeleton" black region; Figs. 5 and 6 are respective partial system block
diagrams showing respective bi-level conversion sections of second and
third embodiments of an image signal processing apparatus according to the
50    present invention; Fig. 7 is an operation flow chart for the bi-level
conversion section of the second embodiment; Fig. 8(a) is a detailed block
diagram of a data reduction circuit in the bi-level conversion section of
the second embodiment, and Fig. 8(b) is a corresponding timing diagram;
Fig. 9 is a conceptual diagram for describing an interpolation operation
executed by the bi-level 55    conversion section of the third embodiment;
Figs. 10(a) to (i) are conceptual diagrams for describing a pattern
discrimination operation executed by a black region contraction section of
a fourth embodiment of the invention; Figs. 11 and 12 are partial block
system diagrams of fourth and fifth embodiments respectively; 4    



EP0350933B1 Fig. 13 is a diagram for describing an effect achieved by the
fifth embodiment; Fig. 14 is a partial system block diagram of a seventh
embodiment of the invention, showing a bar code position detection section;
Fig. 15(a) is a diagram illustrating how black regions of an image are
formed as row blocks of black-state 5     picture elements; Fig. 15(b) is a
diagram to illustrate how position coordinates of respective black row
blocks are held in a register; Fig. 16 is a flow chart of operations
executed to determine the respective black regions to which successive
black row blocks belong; 10    Fig. 17 is a diagram for illustrating four
ways in which a black region can be linked to a previously registered black
row block; Fig. 18 is a diagram illustrating terminal point coordinates of
respective black regions obtained by black region expansion and black
region contraction processing with the seventh embodiment; Fig. 19 is a
flow chart of operations for obtaining terminal point coordinates of
respective black regions 15    with the seventh embodiment; Fig. 20 is a
diagram illustrating how terminal point coordinates of respective black
regions are stored in registers, with the seventh embodiment; Fig. 21 is a
diagram to illustrate processing for deriving the center position
coordinates and center line of a bar code region, based on terminal point
coordinates of the bar code region "skeleton" black region, 20   for the
seventh embodiment; and Figs. 22(a) to (c) are diagrams for illustrating
how the present invention can be applied to various shapes of bar code
region. DESCRIPTION OF PREFERRED EMBODIMENTS 25 Fig. 1(a) is a conceptual
system block diagram of a first embodiment of an image signal processing
apparatus according to the present invention. Numeral 1 denotes an input
terminal for receiving a multi-level input image signal, which has been
generated by raster scanning of a source image which contains at least one
bar code region. Numeral 2 denotes a bi-level conversion section for
converting the input image signal 30 to a bi-level signal, consisting of
successive data values which correspond to respective ones of an array of
picture elements of the source image. Each of these bi-level data values is
either a logic 1 or 0 value, corresponding to a black and white state
respectively of a picture element. Numeral 5 denotes an image memory, for
storing the bi-level data values produced from the bi-level conversion
section 2 in a 2-dimensional array of addresses. Each address stores one
bit, and the address 35 array corresponds to the array of picture elements
of the source image. Thus, each data value that is stored in the image data
memory 5 can be designated for read-out from the memory by specifying the
coordinates of the corresponding picture element in the source image.
Numeral 3 denotes a bar code detection section, for processing the bi-level
data values from the bi- level conversion section 2 to obtain data
representing a converted image in which each bar code region is 40
represented by a corresponding single full-black region, with the remainder
of the converted image being a white background, with substantially all
black regions other than those corresponding to bar code regions being
eliminated. Numeral 4 denotes a bar code position detection section for
deriving, from data representing a full-black region corresponding to a bar
code region, produced from the bar code region detection section 3, the 45
positions in the source image of a set of picture elements which extend
continuously along a central axis of a bar code region, i.e. along the
direction of elongation of that region. Numeral 6 denotes a bar code
decoding section for reading out from the image memory 5 the data values
corresponding to the aforementioned set of picture elements extending along
the central axis of the bar code region, to thereby read the code data, and
for decoding that data. 50     The basic operation of this embodiment will
be described referring to Figs. to (f). Fig. 2(a) shows an example of a
source image, in which two bar code regions (e.g formed by bar code labels
which are attached to an article from which the source image is obtained),
each of elongated rectangular shape, appear at arbitrary positions and
arbitrary inclinations. These bar code regions (one of which is designated
as A in Fig. 2(a)) are superimposed on a background region (B) which
includes various arbitrary black-and- 55 white patterns and pattern
portions. In order to decode the bar code, it is necessary to execute data
processing operations which are equivalent to: (a) extracting at least one
of these bar code regions from the background B of the source image, and 5



EP 0 350 933 B1 (b) scanning the bar code region in a direction that is
aligned with the direction of elongation of the bar code region and that
intersects all of the bars, to thereby read the contents of the bar code
data. The data can then be decoded, by any of various well-known methods,
such as comparison with a code table, etc. 5     Fig. 2(b) illustrates the
results of boundary line detection processing, which is applied to the
bi-level data values produced from the bi-level conversion section 2, by
the bar code region detection section 3. As shown, data are derived which
represent a converted image in which only transitions between black and
white regions of the source image appear. Fig. 2(c) illustrates the results
of black region expansion processing, which is executed by the bar code 10
region detection section 3 after the boundary line detection processing of
Fig. 2(b), the processing being based upon executing a logic OR operation
on successive sets of data values of the converted image of Fig. 2(b),
within a scanning window of size M x M picture elements (i.e. data values).
That is, if at least one data value within the scanning window is in the
"1" (i.e. black) state, then the corresponding data value in the converted
image of Fig. 2(c) is set to the black state. With this processing, data
are derived which 15  represent a converted image in which the space
between each pair of mutually adjacent boundary lines of the converted
image of Fig. 2(b) is filled with black (i.e. 1 level) data values, if the
distance between the pair of boundary lines is less than the predetermined
value M (expressed as a number of picture elements). This predetermined
value (whose magnitude is determined by the size of the aforementioned
scanning window that is used in this processing) is made slightly greater
than the maximum distance between any pair of 20  mutually adjacent
boundary lines within a bar code region. Fig.. 3(a) illustrates a portion
of an example of a bar code label. If the distance [err], (which is the
width of a bar having maximum thickness, in the bar code) is greater than
the distance [err], (which is the maximum distance between any two adjacent
bars), then the aforementioned predetermined value is made slightly greater
than [err]. Conversely, if d2 is greater than di, then that predetermined
value is made slightly greater than [err] In this way it is ensured that
each bar code 25  region in the converted image of Fig. 2(c) appears as a
full-black region, whose shape, position and inclination correspond to
those of the bar code region. Next, as illustrated in Fig. 2(d), the data
representing the converted image of Fig. 2(c) are subjected to black region
contraction processing, to obtain data representing a converted image of
the form shown in Fig. 2(e), with the processing results obtained in an
intermediate stage being shown in fig 2(d). This is 30  executed by again
transferring successive data values of the converted image of Fig. 2(c)
through a scanning window (which is substantially larger than that used for
black region expansion), and applying the logic AND operation to the data
values within the scanning window. The result of each such AND operation is
set as the state of a corresponding data value in the converted image of
Fig. 2(e). It can thus be understood that the black regions within the
background in the converted image of Fig. 2(e) are of 35  substantially
reduced size, by comparison with the original source image of Fig. 2(a),
whereas the black regions corresponding to the bar code regions are
substantially unaffected. If all of the background black regions have not
been eliminated at this stage, window OR processing can be repeated, to
thereby obtain data representing a converted image from which substantially
all of the background black regions have been eliminated, leaving a
substantially all-white background. However as shown, "skeleton" elongated
40 black regions remain in the converted image of Fig. 2(e), each of which
is of identical position and inclination to a corresponding one of the bar
code regions of Fig. 2(a), and has a central position which is
substantially identical to the central position of the corresponding bar
code region, and a central axis of elongation defining a straight center
line which is substantially identical to the central axis of elongation of
the corresponding bar code region. 45     The above processing, for
deriving data values representing the converted image of Fig. 2(e), are
executed by the bar code region detection section 3 in Fig. 1 (a). Based on
the center position of the "skeleton" black region and the inclination of
the center line, together with the (known) total length of a bar code
region, the bar code position detection section 4 derives the respective
coordinates of a linear array of picture elements which extend along the
center line of the 50  "skeleton" black region and a bar code region. These
data values are then read out from the image data memory 5. This process of
reading out these data values from the image data memory 5 is of course
directly equivalent to scanning along the bar code region, to read the code
contents. The data values thus read out from the image data memory 5,
representing the bar code contents, are then supplied to the decoder
section 6, to be decoded. 55     The above operations will be described in
more detail in the following. As successive bi-level data values are
produced from the bi-level conversion section 2 and stored in the image
data memory 5 as 



described above, these data values are also supplied to the bar code region
detection section 3. In the bar code region detection section 3, the data
values are first supplied to a boundary line derivation section 7, 6    EP
0350933 B1 which processes the data to detect transitions between black and
white regions of the source image. The bar code region detection section 3
thereby generates successive bi-level data values which, when all of the
source image data values have been processed by the bar code region
detection section 3, represent a converted image having the form shown in
Fig. 2(b). As described above, this contains no full-black regions, 5  and
consists only of boundary lines, which correspond to the aforementioned
transitions between black and white regions of the source image. In the
prior art, such image processing to convert to a boundary line image is
executed by using the Laplace transform. However with this embodiment of
the invention, the processing is executed in a very simple manner, by using
a scanning window such as a 2 x 2 scanning window as described in detail 10
hereinafter. Designating a set of data values of the source image which
currently appear within this 2 x 2 scanning window as D11, D12, D21 and D22
respectively, a corresponding data value D11 of the converted image is
obtained by executing the logic operation: (D11 + D12 + D23 + D22).(D11 .
D12 . D23 . D22) 15 The data values thus obtained by the bi-level variation
detection section 11, representing a boundary- line converted image having
the form shown in Fig. 2(b), are then successively supplied to a black
region expansion section within a region derivation section 8 of the bar
code region detection section 3. The basic function of the region
derivation section 8 is to extract at least one bar code region from the
background 20 region B shown in Fig. 2(a). The black region expansion
section 12 executes processing, by applying the aforementioned logic OR
processing of data values in an M x M scanning window (described in detail
hereinafter), to obtain data values which represent a converted image in
which the space between each mutually adjacent pair of boundary lines shown
in Fig. 2(b) is "filled in" in black, if the separation between the pair is
less than a predetermined value, as described above. 25     The data values
which thus result from processing by the black region expansion section 12,
representing a converted image of the form shown in Fig. 2(c), are
succesively supplied to the black region contraction section 13, which
executes the aforementioned black region contraction processing to obtain
data representing a converted image of the form shown in Fig. 2(e), by
executing logic AND operations on data values within an N x N scanning
window (described in detail hereinafter). In order to ensure maximum 30
elimination of background black regions other than bar code region
"skeleton" black regions of the form shown in Fig. 2(e), the value of N is
selected such as to ensure that a full-black "skeleton" of thin elongated
shape will remain for each of the bar code regions. Data values
representing one or more of these "skeleton" black region black regions are
then supplied to a slope and center position computing section 9 in the bar
code position detection section 4. The slope 35 and center position
computing section 9 then computes, for one or more of these black regions,
the coordinates of the center position of that black region, as illustrated
in Fig. 3(b). Here, a "skeleton" black region 32 has been derived by the
black region contraction section 13, from a bar code region designated by
numeral 31. Since the black region contraction processing that is executed
by the black region contraction section 13 will operate on the bar code
region in a symmetrical manner, with respect to the two 40  pairs of
opposing sides of the bar code region, the center point Pc of the
"skeleton" black region, having coordinates (Xc, Yc), will be substantially
identical to the center point of the corresponding bar code region. In
addition, a straight line 33 which is aligned with the central axis of
elongation of the "skeleton" black region will be substantially identical
to the central axis of elongation of the bar code region 31. Thus, the
center line 33 is suitable for scanning the bar code region 31 to read the
bar code contents. The center line 46 33 is defined by the center point Pc
(Xc, Yc) and by the inclination (designated in the following as k) of the
center line. These are computed by the slope and center position computing
section 9, and supplied to the read-out coordinates computing section 10.
The read-out coordinates computing section 10 then computes the respective
coordinates (i.e. with respect to the main scanning direction and the
secondary scanning direction of the source image) of a linear array of
picture elements which extend from a point [err] to a point 50 P(L-1) shown
in Fig. 3(b), i.e. from one end of the bar code region 31 to the opposite
end, along the center line 33. The coordinates are then supplied to the
image data memory 5, to read out the corresponding data values, and hence
read the contents of the bar code, which are then supplied to the decoder
section 6 to 



be decoded. 55     Fig. 4 is an operation flow chart for illustrating the
process of deriving the slope k and the center point coordinates (Xc, Yc)
by the slope and center position computing section 9, based on the output
data values produced from the bar code region detection section 3. In a
first step 1, initial values are set in a picture element counter n, an
addition register A (for the x-coordinates of black picture elements, along
the main 7    EP 0 350 933 B1 scanning direction), an addition register B
(for the x-coordinates of black picture elements, along the secondary
scanning direction), an x.y addition register, and an x.x addition register
D. Successive ones of the picture element data values produced from the
black region contraction circuit are then inputted consecutively. In step
11, a decision is made as to whether the last data value to be inputted
represents a 5  black picture element. In step Ill, the contents of the
registers A, B, C and D are updated. In step IV, the slope k and the center
position Pc coordinates (Xc, Yc) are computed. If in the decision step 11,
the black state is detected, then the contents of A, B, C and D are
correspondingly updated in step Ill. In step IV, the values of the contents
of the registers A, B, C and D are used to obtain the center line (as
described hereinabove) of a "skeleton" black region corresponding to a 10
bar code region, to obtain the center coordinates (Xc, Yc) for that bar
code region. For simplicity of description, it has been assumed in the
above that only one "skeleton" black region remains in the data produced
from the black region contraction circuit 13. If there are a plurality of
black regions represented in that data, then it will also be necessary to
confirm, for each newly detected black picture element, that either the
y-coordinate or x-coordinate of that element is equal to that of the 15
immediately precedingly detected black picture element, incremented by one.
This will ensure that elements extending along a single region are
detected. In this first embodiment, as described above, all of the data
values that are produced from the bar code region detection section 3 are
utilized by the slope and center position computing section 9 for computing
the slope k and the center point coordinates. However it should be noted
that it would be equally possible 20 to insert a second boundary line
derivation section as the first stage of the bar code position detection
section 4, i.e. prior to the slope and center position computing section 9,
and to thereby derive data values representing a converted image in which
only the boundary lines (i.e. transitions between black and white regions)
of the expanded black region image (of Fig. 2(c)) appear. The above
processing to derive the slope k and the center point coordinates could
then be executed as described above, but using these data values 25
representing a boundary line image. The processing executed by the read-out
coordinates computing section 10 to obtain the coordinates of the linear
array of picture element positions extending from point [err] to point
[err], that have to be read out from the boundary line derivation section 7
in order to read and decode the bar code, is as follows. Designating that
array of read-out points as [err] with respective coordinates (Xi, Yi), and
the length of a bar 30 code region as a number L of picture elements, then
when the slope k is < 1, the coordinates are obtained as: Xi = [(Xc - L/2]
+ i] Yi = [Yc - L/2] + i.k] 35 while if k > 1, then, Xi = [(Xc - L/2] +
i/k] Yi = [Yc-L/2] + i](i = 0,L-1) 40 In the above, the [] indicate that
the quantity therein is rounded off to an integer value. When the above set
of coordinates have been computed by the read-out coordinates computing
section 10, the corresponding data values are read out from the image data
memory 5, as the contents of the bar code, and are supplied to the decoder
section 6 to be decoded. 45     Thus with the first embodiment described
above, a bar code region is separated from the background of the source
image by converting the bar code region into a corresponding full-black
region within a converted image, then the center position and the
inclination of a central axis of that full-black region are derived, and
used to, in effect, scan along the bar code region to read the code
contents. It can be understood that this embodiment of the invention
enables a bar code to be reliably decoded, even if the bar 50 code is
formed on one or more bar code labels that are disposed at arbitrary
positions and aribtrary inclinations within a source image. 



Details of the configuration and operation of the bi-level variation
detection section 11, black region expansion section 12 and black region
contraction section 13 of Fig. 1(a) will be described in the following.
Figs. 1(b), 1(c) and 1(d) are diagrams for describing the basic operation
of respective scanning windows 55 that are utilized in the bi-level
variation detection section 11, black region expansion section 12 and black
region contraction section 13. Such scanning windows are known in the prior
art, described for example in U.S. patent No. 4,551,768, so that only a
brief description will be given. 100a denotes an input memory for storing
the picture element data values supplied from a preceding section, and is a
2-dimensional memory 8    EP 0 350 933 B1 array (i.e. forms a 2-dimensional
memory space). A logic processing circuit 100b executes logic processing
for the respective one of the bi-level variation detection section 11,
black region expansion section 12 and black region contraction section 13,
and detailed description will be omitted. An output memory 100c stores data
values obtained by processing by the logic processing circuit 100b. As in
the case of the memory 5  1OOz, the memory 100c is a 2-dimensional memory
array. It will be assumed in the following for the purpose of description
that a 2 x 2 scanning window is used. Firstly, as shown in Fig. 1 (b), a
set of data values d11, d12, d21, d22 are read out from the first two lines
of data values stored in the memory 100a, and are processed by the logic
processing circuit 100b (e.g. by executing a logic AND or OR operation on
the data values), and the resultant data value is stored in a io  memory
location D11 in the output memory 100c, i.e. in a memory location
corresponding to the location D11 in the input memory 100a. Next, a set of
four picture element data values which are displaced with respect to the
first-mentioned set by one position along the main scanning direction are
read out from the memory 100a (i.e. the data values d12, d13, d22, d23),
similarly processed by circuit 100b, and the result stored in location d12
of the output memory 100c (i.e. corresponding to the position d12 in the
input 15 memory 100a). When all of the picture element data values of the
first two lines have been processed in this way, a shift by one position
along the secondary scanning direction is executed to begin reading out
from the input memory 100a successive sets of four data values, beginning
with the set d21, d22, d31, d32, as shown in Fig. 1 (d), with the
processing result in this case being stored at location d21 of the output
memory 100c. 20     This is executed until all of the data values of the
input memory 100a have been processed in the scanning window. It will be
apparent that in some cases, e.g. when a rightmost position (as viewed in
the drawings) of a picture element line along the main scanning direction
is reached, there will be insuficient data values to input to the scanning
window. However this can easily be solved by using interpolated data
values. 25     The operation of the bi-level variation detection section 11
of Fig. 1(a) will be described referring to Figs. 1 (e) and 1 (f). In Fig.
1 (a)(e), 101 a denotes an input memory for storing the bi-level data
values that are produced from the bi-level conversion section 2, which is a
2-dimensional memory array. Numeral 101b denotes a logic processing
circuit, having the configuration shown in Fig. 1 (f), i.e. formed of OR
gates 101f to 101h, AND gates 101i to 101j, a NAND gate 101k, and an AND
gate 101m. An output memory 101c 30 stores results obtained from the logic
processing circuit 101b, and is also a 2-dimensional memory array. A
4-picture element memory (i.e. 4-data value) memory 101b corresponds to a 2
x 2 scanning window as described hereinabove. A shift register 101e
functions as a 1-line memory. The operation of this circuit is as follows.
Firstly, the bi-level data values from the bi-level conversion section 2
are successively stored in the input memory 101a. These data values are
thereafter successively read out from the memory 101a, one at 35 a time in
synchronism with a clock signal (not shown in the drawings), to be stored
at position D of the 4- picture element memory 101d. Immediately prior to
each such transfer of a data value from the memory 101a to the 4-picture
element memory 101d, the data value which was held in location D of the
4-picture element memory 101d is transferred to the location C, while the
data value which was at position C is transferred to the input of the
one-line memory 101e, an output data value from the one-line memory 101e 40
is transferred to position B of the 4-picture element memory 101d, and the
value which as stored at the B position is transferred to the A position.
The four values which are now held in the 4-picture element memory 101d
(e.g. the values [err] [err] from the nth and (n +1)[err] lines of the
input memory 101a) are then supplied to the logic processing circuit 101b,
and logic processing is then executed by the circuit shown in Fig. 1(f).
That is, the 45 logic sum [err] is derived by the gates 101f to 101h, while
the logic product [err]is obtained by the gates 101i to 101k. The logic
product of the outputs from the gates 101h and 101k is then obtained by the
gate 101m. 



If all of the data values currently held in the 4-picture element memory
101d are in the 1 state (i.e. all- black picture element state) or are all
in the 0 state (i.e. all-white picture element state), then a 0 output is
50  produced from the gate 101m. In any other case, i.e. if one or more
data values held in the 4-picture element memory 101d represent the white
state and one or more data values represent the black state, then a 1
output is produced from the gate 101m. The resultant value from the gate
101m is then stored in the output memory 101c, at a position corresponding
to the position [err] of the input memory 101a. 55     The operation of the
black region expansion section 12 will be described referring to Figs. 1(g)
and 1- (h). In Fig. 1(a)(h), 102a denotes an input memory, of the type
described for Fig. 101e, into which the processing results held in the
output memory 101c of Fig. 101e are transferred and stored. 102b denotes a
logic processing circuit, having the configuration shown in Fig. 101f, i.e.
formed only of OR gates. An output 9    EP 0 350 933 B1 memory 102c stores
processed results produced from the logic processing circuit 102b, and is
as described for the output memory 101c in Fig. 1 (e). A 64-picture element
(i.e. 64 data value) memory 02d corresponds to an 8 x 8 scanning window.
102e denotes a set of seven shift registers, functioning as respective
one-line memories. 5      The operation of this circuit is as follows. The
basic configuration is similar to that of the circuit of Fig. 1 (e), so
that detailed description will be omitted. The logic processing circuit
102b derives the logic sum of all of the inputs applied thereto. If at
least one of the data values which are currently held in the 8 x 8 scanning
window (i.e. the memory 102d) is in the 1 state (indicating an all-black
picture element state), then a 1 state output is produced from the logic
processing circuit 102b. Otherwise, a 0 state output is produced. io Each
output result from the logic processing circuit 102b is stored in a
location of the memory 102c, to thereby executed black region expansion
processing as described hereinabove. The black region contraction section
13 will be described referring to Figs. 1(i) to 1(1). In Fig. 1(i), 103a is
an input memory, similar to that of Fig. 1 (e), which receives and stores
the processed results held in the output memory 102c of Fig. 1(g). A logic
processing circuit 103b has the circuit configuration shown in Fig. 15
1(j), and is formed only of AND gates. In Fig. 10), each of the blocks
[err] is formed as shown in Fig. 1- (k), being formed of a set of AND
gates. An output memory 103c stores the processing results obtained from
the logic processing circuit 103b. A 1024 picture element memory 103d
corresponds to a 32 x 32 scanning window, with the window configuration
being as shown in fig 1(err). 103e denotes a set of 31 shift registers,
functioning as respective one-line memories. 20     The basic operation of
this circuit is similar to that of Fig. 1(e), so that detailed description
will be omitted. It will be apparent that if all of the data values
currently held in the 1024-picture element memory 103d are in the 1 state
(i.e. black picture element state), then a 1 state output will be produced
from the logic processing circuit 103b, and stored in the output memory
103c. Otherwise, a 0 state output will be produced from the logic
processing circuit 103b and stored in memory 103c. In this way, black
region 25 contraction is achieved. A second embodiment of the present
invention will be described, referring to Fig. 5, which is a partial
conceptual system block diagram of this embodiment. The second embodiment
differs from the first embodiment with respect to the bi-level conversion
section 2, and the remaining parts of the embodiment are identical to the
first embodiment, so that further description will be omitted. In the
bi-level conversion 30 section 2 of the second embodiment, the data values
representing the source image that are applied to the input terminal 1 are
converted to bi-level values by a bi-level conversion circuit 21, and the
resultant bi-level values are supplied to a variable data reduction circuit
22. The variable data reduction circuit 22 functions to reduce the scanning
line density and the density of picture elements in each scan line by equal
amounts, with the amount of density reduction being variable in accordance
with a density reduction value that is 35 applied to an input terminal 23.
That is to say, a certain proportion of scanning lines of the input image
signal (e.g. one in every five lines) are eliminated by transfer through
the variable data reduction circuit 22, while in addition the same
proportion of picture element data values (e.g. one in every five data
values) are also eliminated. Designating the variable density reduction
value applied to the input terminal 23 as A, density reduction by a factor
A/B is produced, where B is a parameter that is fixedly set within the
variable 40 data reduction circuit 22. That is, for every B data values
that are inputted, only a number A of these is selected to be outputted.
The operation of the second embodiment is as follows. The conversion
circuit 21 is a simply bi-level conversion circuit, utilizing a fixed
threshold level, or a threshold level that varies in accordance with the 



input image signal level. The variable data reduction circuit 22 utilizes
known technology, with the operation 45 of that circuit being illustrated
in the flow chart of Fig. 7. An example of a specific circuit within the
variable data reduction circuit 22 for executing density reduction along
the main scanning direction (i.e. for "thinning out" the number of data
values in each scan line of the input image signal) is shown in Fig. 8(a),
and a corresponding timing diagram in Fig. 8(b). Designating the density
reduction factor that is achieved by the circuit as A/B, the input image
signal data values are selectively outputted or inhibited from being
outputted 50 from the variable data reduction circuit 22 as follows,
referring to Fig. 7. After the start of operation (step 71), a processing
step 72 is executed in which a register, designated as M, is cleared. When
a first data value is supplied from the bi-level conversion circuit 21,
then in a decision step 73, the contents of register M are decremented by a
fixed value A, and a decision is made as to whether the result is greater
than or equal to zero. If so, a processing step 74 is executed, in which
the aforementioned data value is skipped, 55 i.e. is not outputted from the
variable data reduction circuit 22. Next, in a decision step 75, a decision
is made as to whether all of the data values of the source image have been
processed. If all of the data values have been processed, then processing
ends at step 76. If not, then operation returns to the step 73. 10    EP 0
350 933 B1 If it is found in the decision step 73 that the contents of the
M register are negative, then a processing step 77 is executed, in which
the current data value is outputted from the variable data reduction
circuit 22. In the next step 78, the contents of the M register are
incremented by a value B, and operation proceeds to the decision step 75.
In a practical apparatus, the input image signal supplied to the input
terminal 1 5  consists of successive digital data values, each
corresponding to a specific picture element of the source image, which
occur as successive sets of data values of successive scanning lines of the
source image, with each set extending along the main scanning direction.
Successive scanning lines extend along the secondary scanning direction.
The flow chart of Fig. 7 has been described above in terms of units of
picture elements, with the operations executed in steps 74 and 77 serving
to achieve density reduction by a factor 10  A/B along the main scanning
direction. However a similar operating flow is also executed by the
variable data reduction circuit 22 to achieve density reduction along the
secondary scanning direction, i.e. in units of scanning lines, with the
density reduction factor also being A/B in this case. Referring to Fig.
8(a) and 8(b), waveform (a) in Fig. 8(b) represents the input data values
that are supplied to the variable data reduction circuit 22 from the
bi-level conversion circuit 21, waveform (b) shows 15  a timing pulse train
which is synchronized with these data values, and waveform (c) shows a
timing pulse train B which is phase-displaced from the timing pulses A. The
bi-level data values from the bi-level conversion circuit 21 are supplied
over a signal line 89a, and the output data values from the circuit of Fig.
8 appear on a signal line 89b. The terminal points B are supplied over a
signal line 89c, and the timing pulses A are supplied over a signal line
89d. A secondary scanning synchronizing signal which is supplied 20  on a
signal line 89e consists of pulses which are respectively produced at the
end of each set of data values correspondng to a line of picture elements
(along the main scanning direction) of the source image. An AND gate 80
produces as output the logic product of the timing pulses B and an output
signal from a register 84 (described hereinafter). An OR gate 81 generates
the logic sum of the timing pulses A from signal line 89d and the output
signal from the AND gate 80. A register 82 holds the fixed value A, while a
25  register 83 holds the value B which is supplied from an external
source, from a set of parallel input terminals 23, and which can be varied
in order to vary the reduction factor A/B described above. A register 82
holds the value M, and is cleared each time a secondary scanning
synchronizing pulse is applied over signal line 89e, and which latches the
state of the output signal from a data selector 87 (described hereinafter)
in response to an output pulse from the OR gate 81. The register 84
outputs, on a signal line 3o  89f, the data held therein, together with a
sign bit for that data. Register 84 also produces on a signal line 89g the
sign bit alone. A subtractor 85 subtracts the contents of the register 82
from the contents of the register 84, and outputs the result. An adder 86
adds together the contents of the register 84 and the register 83, and
outputs the result. The data selector 87 serves to select the output from
the adder 86 to be outputted therefrom, if the sign bit that appears on the
signal line 89g is in the 1 state, i.e. if the contents of 35  the register
84 are negative. Otherwise, the data selector 87 selects the output from
the subtractor 85 to be outputted therefrom. A data register 88 latches
each input data value from the signal line 89a in response to an output
pulse from the gate 80, and produces that data value as output on the
signal line 89b. The operation of this circuit is as follows. When the
contents of the register 84 are positive, the signal line 89g will be at
the 0 logic level, so that the timing pulses B of signal line 89c will be
inhibited from being 40  produced from the gate 80. Thus, the contents of
the data register 88 are not updated. Since the data 



selector 87 produces the output from the subtractor 85 in this case, the
contents of the register 84 will become equal to (M-A), when a terminal
point is applied on signal line 89d. If the contents of the register 84
become negative, then the signal line 89g will go to the 1 logic level, so
that the timing pulses B from signal line 89c will be transferred by the
gate 80, so that the contents of the data register 88 will be updated, i.e.
45  will become the currently inputted data value from signal line 89a. In
this case, the data selector 87 transfers the output from the adder 86, so
that the contents of register 84 will become (M + B) when a timing pulse is
applied on signal line 89c. With the second embodiment described above,
since the scan line density (and, correspondingly, the density of data
values in each scan line) of the data that are supplied to the bar code
region detection 50  section 3 can be varied by adjusting the value B that
is inputted from input terminals 23, and hence can be set to a fixed value
of scan line density, it becomes possible to execute operation of the
apparatus based on a fixed value of scan line density, irrespective of the
scan line density of the input image signal that is supplied to the input
terminal 1. That is to say, the apparatus can operate from input image
signals having various different values of scan line density, without the
need to change such image processing parameters 55  as the scanning window
size, etc. A third embodiment of the present invention will be described,
referring to Fig. 6, which is a partial conceptual system block diagram of
this embodiment. The third embodiment differs from the first embodiment
only with respect to the bi-level conversion section 2, and the remaining
parts of the 11    EP 0 350 933 B1 embodiment are identical to the first
embodiment, so that further description will be omitted. In the bi-level
conversion section 2 of the second embodiment, the data values representing
the source image that are applied to the input terminal 1 are converted to
bi-level values by a bi-level conversion circuit 21, and the resultant
bi-level values are supplied to a interpolation circuit 24. The resultant
output from the interpolation 5  circuit 24, comprising successive data
values of the input image signal with additional interpolated data values
inserted periodically by linear interpolation, is transferred to a variable
data reduction circuit 22, which functions as described hereinabove for the
second embodiment. The interpolation circuit 24 repetitively executes
linear additive averaging computations on the input (multi-level) data
values that are supplied to the input terminal 1, to obtain interpolated
values, and so can 10 be implemented in a simple manner. Fig. 9 shows an
example of such interpolation, by a factor of 2. In Fig. 9, interpolated
data values (indicated as broken-line outlines) are computed for each for
each of the input picture element data values [err] as follows: [err] is
[err] [err] [err] [err] 20  Thus, with the third embodiment described
above, the density of the image data that are supplied to the bi-level
conversion circuit 21 is increased, and the bi-level data produced from the
bi-level conversion circuit 21 can then be set to a predetermined value of
scan line density by the variable data reduction circuit 22 as for the
second embodiment described above. As a result, due to the increased data
density achieved by the interpolation circuit 24, spatial distortions in
the image data which are introduced by the 25 "thinning-out" operation of
the variable data reduction circuit 22 can be effectively reduced. In the
first embodiment of Fig. 1(a), the black region expansion section 12
executs black region expansion processing of all of the image outline data
that are produced from the bi-level variation detection section 11. A
fourth embodiment of the present invention will be described in which,
instead of using all of these data, only a part of the data produced from
the bi-level variation detection section 11 are selected to 30 be used for
black region expansion processing. This is achieved by utilizing a
selective black region expansion section between the bi-level variation
detection section 11 in place of the black region expansion section 12
shown in Fig. 1(a), for eliminating all data produced from the bi-level
variation detection section 11 that cannot form part of a bar code region
pattem and for executing black region expansion processing for the
remaining data. To achieve this, the selective black region expansion
section 12 employs an M x M 35 scanning window (where the value M is
determined in accordance with the maximum thickness of a bar in the bar
code or the maximum spacing between adjacent bars, as for the M x M
scanning window of the black region expansion section 12, described
hereinabove), through which each of the data values produced from the
bi-level variation detection section 11 are passed. Each time the contents
of the scanning window 



are updated, a check is made to find if the window contents correspond to
any of a plurality of 40  predetermined pattems (each of which cannot occur
as part of a bar code region outline). If the current set of data values in
this M x M scanning window match any of these predetermined patterns, then
a 0 (i.e. white state) value is produced as a data value corresponding to
the scanning window contents, i.e. the window contents are not used in
black region expansion processing. If the current set of data values in the
scanning window does not match any of these predetermined patterns, then as
for the black region 45 expansion section 12 described above, the OR logic
sum of the states of the data values in the M x M window is produced as a
data value corresponding to the window contents, to thereby execute black
region expansion processing as for the first embodiment described above.
Fig. 10 shows various examples of such predetermined patterns, contained in
an M x M scanning window, which in this example is a 7 x 7 square window.
None of the patterns in Fig. 10 can occur as part 50 of a bar code region
outline. In the case of the intersecting patterns of Figs. 10(a) to (d), a
decision is made to eliminate the contents of the current scanning window
from the black region expansion processing if the center data value of the
window is in the 1 state, while at least five of each of the A and B data
values in the window are in the 1 state, since this indicates that the
contents of the scanning window cannot form part of a bar code region
outline. In this case, a 0 output is produced in response to the dw
contents. In the case of 55 the each of the patterns of Figs. 10(e) to (h),
a decision is made to eliminate the contents of the current scanning window
from the black region expansion processing if the contents of the scanning
window contain the arrangement of 0 state data values of any of these
patterns, while at least one data value within each of the four regions
indicated as A, B, C and D (mutually separated by intersecting sets of 0
state data 12    EP 0 350 933 B1 values) contains at least one data value
that is in the 1 state. In the case of the pattern of Fig. 10(i), a
decision is made to eliminate the contents of the current scanning window
from the black region expansion processing if all of the data values around
the periphery of the scanning window are in the 0 state as shown, while in
addition, the inner region A contains at least one data value that is in
the 1 state. 5     If the contents of the 7 x 7 scanning window are
detected by the selective black region expansion section 12 as conforming
to a pattern other than any of those shown in Fig. 10, then this indicates
a possibility that the scanning window contents may form part of a bar code
region outline, and hence the logic sum of the data values within the
scanning window is obtained, to form part of the data that are subsequently
transferred to the black region contraction section 13 for black region
contraction processing 10 as described hereinabove. In this way, the amount
of background black regions which must be eliminated by the black region
contraction processing executed by the black region contraction section 13
is substantially reduced, thereby enabling more effective elimination of
background "noise" regions in the data produced from the black region
contraction section 13 and enabling a higher speed of operation. 15     As
described above referring to Figs. 2(d) and 2(e), the black region
contraction section 13 of the first embodiment shown in Fig. 1(a) executes
a logic AND operation on the contents of a scanning window through which
all of the data values produced from the black region expansion section 12
(derived by the aforementioned black region expansion processing) are
passed, to thereby execute contraction of the black regions represented in
the data produced from the black region expansion section 12. However such
logic 20 AND processing requires a relatively large amount of time, and a
large number of AND gates. Fig. 11 is a partial system block diagram of a
fifth embodiment of an image signal processing apparatus according to the
present invention, with only the constituent blocks of the region
derivation section 8 being shown. The fifth embodiment differs from the
first embodiment of Fig. 1(a) in that with the fifth embodiment, the black
region contraction section 13 is preceded by a data reduction circuit 230,
which substantially reduces the 25 amount of data that are transferred from
the black region expansion section 12 to the black region contraction
section 13. This data reduction circuit 230 functions by "thinning out" the
number of data values in each scan line of the data supplied from the black
region expansion section 12 (e.g. by transferring to the black region
contraction section 13 only one out of every m data values that are
supplied from from the black region expansion section 12, where m is a
fixed integer) and similarly "thinning out" the scanning 30  lines of the
data, (by the same reduction factor m), to thereby achieve data reduction
by equal proportions in the main scanning direction and the secondary
scanning direction. This function is similar to that of the variable data
reduction circuit 22 described hereinabove with reference to Figs. 5 and 6,
so that detailed description will be omitted. However the data reduction
circuit 230 of the fifth embodiment need only produce a fixed amount of
data reduction, i.e. need not be capable of varying the degree of
reduction, such 



35 as is possible with the variable data reduction circuit 22. Designating
the combined reduction factor that results from this data reduction circuit
230 in conjunction with the contraction produced by the contraction section
13 as R, and the width of a bar code region (i.e. as measured perpendicular
to the direction of elongation of the bar code region, and expressed as a
number of picture elements) as S, the product R.S The reduction factor of
this data reduction circuit 230 must be determined such that the combined
degree 40 of reduction that is produced by reduction circuit 230 together
with the reduction produced by the black region contraction section 13 must
not reduce the width of a bar code region below a certain minimum value,
e.g. to ensure that "skeleton" black region black regions corresponding to
the bar code regions will remain, as shown in Fig. 2(e), while most of the
extraneous background black regions are eliminated. The use of such a data
reduction circuit will result in a loss of accuracy of determining the
center point 45 coordinates of a bar code region by the bar code position
detection section 4, since the data reduction operation is equivalent to a
lowering of resolution of the image data represented by the data values
that are produced from the black region expansion section 12. Hence, the
amount of data reduction that is produced by this data reduction circuit
230 must be no greater than a value which will ensure satisfactory accuracy
for obtaining the center point coordinates of the bar code regions. 50
By using such a data reduction circuit 230 immediately prior to the black
region contraction section 13, the size of the scanning window used in the
black region contraction section 13 can be reduced, and hence the circuit
configuration of the black region contraction section 13 can be simplified
and the speed of operation increased. A sixth embodiment of the invention
will now be described. Fig. 12 is a partial system block diagram of 55 the
sixth embodiment, with only the constituent blocks of the region derivation
section 8 being shown. This embodiment differs from the fifth embodiment of
Fig. 11 in that the data reduction circuit 230 is preceded by a data
contraction circuit 231, which executes contraction of data that are
transferred from the black region expansion section 12 to the 230. This
data contraction circuit 231 functions in a similar manner to the 13    EP
0 350 933 B1 black region contraction section 13 described hereinabove, but
utilizes an m x m scanning window (where I/m is the reduction factor
produced by the contraction section 230 as described above), with logic AND
processing being applied to the window contents. In addition, the data
reduction circuit 230 executes data reduction (i.e. by "thinning out" as
described hereinabove) of the data produced from the data contraction 5
circuit 231, by the factor I/m. The data values that are thereby obtained
from the data reduction circuit 230 are then subjected to data contraction
processing by the black region contraction section 13, using the M x M
scanning window. As a result of these successive data contraction, data
reduction, and data contraction processing operations executed by the data
contraction circuit 231, the data reduction circuit 230, and the black
region contraction section 13, output data are obtained which represent a
converted image having a 10 predetermined image size (where "size" is
expressed in terms of numbers of picture elements), with the bar code
regions appearing in that converted image as "skeleton" black region black
regions, with the background black regions effectively eliminated. In
practice, a value of 8 has been found to be satisfactory as the value of m.
However m is basically arbitrarily determined. The advantage gained by
utilizing the data contraction circuit 231 prior to the data reduction
circuit 230 15 and black region contraction section 13 will be described
referring to Figs. 13(a) and (b). Fig. 13(a) shows an example of a
converted image, represented by the output data produced from the black
region expansion section 12. 232 denotes full-black region which
corresponds to a bar code region in the source image. 233 denotes a pattern
of successively adjacent black regions which has been accidentally produced
by the black region expansion section 12, e.g. as a result of some pattern
in the source image, unrelated to 20 the bar code. If this image data is
directly supplied to the 230, so that "thinning-out" in the main scanning
direction and secondary scanning direction is executed (i.e. periodic
elimination of rows and columns of picture elements represented as data
values), then it is possible that the mutually adjacent black regions
within the pattern portion 233 may be brought sufficiently close together,
in the converted image represented by the output data from the data
reduction circuit 230, to merge into a continuous region. The 25 result
will be to produce a corresponding full-black region 230' in that converted
image, as illustrated in Fig. 13(b), in addition to the reduced-size
full-black region 232' corresponding to the region 232. However by
executing pre-processing by the data contraction circuit 231 of the data
that are produced from the black region expansion section 12, black region
pattern portions that are represented in these data can be substantially
eliminated, by the logic AND processing executed within a scanning window
as described 30 hereinabove. 



The bar code position detection section of the first embodiment described
above is suitable for use with bar code regions which are of substantially
elongated rectangular shape. A seventh embodiment of an image signal
processing apparatus will be described, referring to Figs. 14 to 21, which
is applicable to bar code regions which are of various rectangular shapes,
including square shaped regions. With this 35 embodiment, as shown in the
partial system block diagram of Fig. 14, the bar code position detection
section 4 of the first embodiment shown in Fig. 1 (a) is replaced by a bar
code position detection section 4a. The remaining system blocks of this
embodiment are identical to those of Fig. 1(a), and further description of
these will be omitted. The bar code position detection section 4a differs
from the detection section 4 of Fig. 1(a) in containing a boundary
coordinate detection section 101 for detecting the main scanning 40
direction coordinates of respective terminal positions of sets of
successively mutually adjacent black picture elements (i.e. corresponding 1
state data values) which extend along the main scanning direction, to form
full-black regions within respective scanning lines of the image data. Such
sets of mutually adjacent black picture elements extending within a single
scan line will be referred to as black row blocks, since each scan line of
picture elements is represented as a horizontal row in the drawings. In the
bar code position 45  detection section 4a, numeral 102 denotes a linkage
judgement section, for judging whether black row blocks are mutually linked
along the secondary scanning direction, i.e. to judge each black row block
to determine whether it forms part of a black region constituted by a
plurality of black row blocks that are mutually linked in the secondary
scanning direction. A terminal point coordinate detection section 103
detects those picture elements within a black region (formed of a plurality
of black row blocks mutually 50 linked in the secondary scanning direction)
which have coordinates that are at maximum and minimum positions along the
main scanning direction and the secondary scanning direction (i.e. picture
elements which are positioned at the uppermost or lowermost positions, or
rightmost or leftmost positions of a black region, as viewed in the
drawings). A read-out coordinate computing section 104 computes readout
position coordinates, for reading out bar code region data values from
stored image data values. 55    The operation of this embodiment is as
follows. The boundary coordinate detection section 101 detects boundary
coordinates of respective black row blocks, along the main scanning
direction, which are represented in the contracted image data produced from
the black region contraction section 13. Specifi- cally, for each picture
element data value, the boundary coordinate detection section 101 computes
the 14    EP 0 360 933 B1 exclusive-OR value of the x-coordinate of that
picture element in conjunction with that of the immediately preceding
picture element (i.e. the picture element whose data value is produced in
the immediately preceding processing clock period). If the result is logic
1, then this indicates that a boundary coordinate has been detected. Fig.
15(a) illustrates various terminal picture element positions (shown as
cross-hatched 5  squares) of respective black row blocks. The coordinates
of each such terminal picture element will be referred to as boundary
coordinates of a black row bloc. For each black row block, there is a
single secondary scanning direction boundary coordinate (i.e. y-coordinate)
and a pair of main scanning direction boundary coordinates (i.e.
x-coordinates). These boundary coordinates are stored in respective
registers with the arrangement illustrated in Fig. 15(b). 10     The data
that are supplied to the bar code position detection section 4a are first
processed by the boundary coordinate detection section 101 to detect each
of the black row blocks that are represented in the data. Each time that a
black row block is detected, the y-coordinate of the black and the initial
x- coordinate and terminating x-coordinate of the block (respectively
indicated as Xs, Xe in Fig. 15(b)) are stored in a register. Next, when
this processing has been completed for all of the image data, the linkage
15  judgement section 102 executes processing to determine those of the
black row blocks which are mutually linked to form one or more black
regions, e.g. the first, second and third black regions shown in Fig.
15(a). Fig. 16 is an operating flow chart for illustrating the processing
that is executed by the linkage judgement section 102. As can be understood
from Fig. 15, each of the black regions is detected as a succession of
black row blocks, i.e. which are successively detected (along the secondary
scanning 20  direction) as being linked with that black region. In Fig. 16,
the y-coordinate of the most recent black row block to have been detected a
linked to a black region is designated as KYU), the initial x-coordinate of
that black row block is designated as KXsj), and the terminating
x-coordinate of the black row block is designated as KXe(j), where j takes
the successive values 1, 2, 3,.... The count in a counter register that is
used to count successive black regions is designated as n, and the contents
of an attribute flag which 25  designates the black region to which the
[err] black row block belongs are designated as f(i), where i takes the
values 1, 2, 3...... In an initializing step 121, LY(j) and LXs(j) and
LXe(j) are each set to zero. In step 122, the 



count n is initialized, and in step 123 the boundary coordinates Y(i),
Xs(i) and Xe(i) for the ith black row block are read out from one of the
registers shown in Fig. 15(b). Next, in a linkage judgement set of steps
124, a decision is made as to which of the black regions the 30  [err]
black row block belongs. This set of steps 124 will be described in detail
referring to the drawings. In the set of steps 124, based on the boundary
coordinates Y(i), Xs(i) and Xe(i) for the ith black row block, successive
linkage judgement decision are made for each of the black row blocks as to
the respective black regions to which the black row blocks belong. These
decisions are made for the ith black row block based on a set of black
regions which have already been registered prior to the step of linkage
judgement for the 35 [err] black row block. These successive judgements are
executed until the contents k of a counter (which is initialized at the
start of the steps 124) has been successively incremented from 1 to n.
Within the set of steps 124, if it is found in a decision step 125 that the
ith black row block does not belong to any of the black regions which have
been registered up to that time, then operation proceeds to a step 130, to
begin operations for registering that ith black row block as the first part
of a new black region. In step 130, the 40  black region counter n is
incremented by one, in step 131 the attribute flag f(i) is set to n, and in
step 132, new values of boundary coordinates LY(n), LXs(n) and LXe(n) are
registered for this new black region, i.e. as the [err] black region, in
the register whose contents are shown in Fig. 15(b). In a decision step
126, a judgement is made as to whether the [err] black row block is linked
along the secondary scanning direction to a previously registered black
region (i.e. to find if the y-coordinate of that 45  row block immediately
follows the y-coordinate of the last row block in the [err] black region,
along the secondary scanning direction). If a NO decision is reached in
step 126, then this judgement operation is repeated for another black
region, by incrementing k. If a YES decision is reached in step 126, then
operation advances to step 127 in which is made as to whether the [err]
black row block is linked along the main scanning direction to a previously
registered black region. so     Such linkage of black row blocks along the
main scanning direction can be of four types, as illustrated in Fig. 17(a)
to (d). For each of these conditions, the following relationships are both
satisfied: Xs(i) < LXe(k) and, Xe(i) > LXe(k) 55 If a YES decision is
reached in step 127, then this indicates that the [err] black row block
belongs to the [err] black region, and so the attribute flag f(i) is set to
the value k, and in step 129 the updated boundary coordinates LY(n), LXs(n)
and LXe(k) are registered for the [err] black region. 15    EP0350933B1 By
executing these linkage judgement steps 124 for all of the black row
blocks, it is possible to isolate a plurality of black regions that are
represented in the output data from the black region contraction section
13, i.e. as shown in Fig. 15(a). The terminal point coordinate detection
section 103 in Fig. 14 serves to detect, for each of the black 5  regions
shown for example in Fig. 18, a point (i.e. a picture element position)
Ymin having the smallest coordinate value of that black region in the
secondary scanning direction, a point [err] having the maximum value of
secondary scanning direction coordinate, a point [err] having the the
smallest coordinate value of that black region in the main scanning
direction, and a point [err] having the maximum value of main scanning
direction coordinate. These points [err] of a black region will be referred
to as io the terminal points of that region. The terminal point coordinate
detection section 103 derives these coordinate values based on the boundary
coordinates of the black row blocks constituting that black region, which
have been obtained by the processing described above, executed by the
linkage judgement section 102. Fig. 19 is a flow chart of the processing
which is executed to obtain these terminal points for each of 15 the black
regions, based on the attributes represented by the attribute flag f(i)
obtained for the [err] black row block as described above. In a first step
141, initial values are is set in a terminal point coordinate register, for
each of the black regions that are represented by the output data from the
black region contraction section 13 (e.g. the three black regions in Fig.
18. In step 142, the contents of the attribute flag of the ith black row
block are set as a value P. In step 143, a decision is made as to whether
Y(i) is greater than the y-coordinate of point [err]. In step 144, a
decision is made as to whether Y(i) is less than the y-coordinate of point
[err] In step 145, a decision is made as to whether Xs(i) is less than the
x-coordinate of [err] In step 146 a decision is made as to whether Xe(i) is
greater than the x-coordinate of [err] In steps 147, 148, 149 and 150 the y
and x-coordinates of the points [err] are respectively updated. 



The operation flow of Fig. 19 will be described more specifically,
referring to the drawings. In step 141, 25  initial values such as those
shown in Fig. 20 are set into terminal point coordinate registers for the
respective black regions. For each black region, the minimum value of
secondary scanning direction coordinate of that region is set as the
y-coordinate of the point [err] of that region, and the maximum value of
main scanning direction coordinate of the black region is set as the
x-coordinate of the point Xmin of that black region. Fig. 17 shows an
example of these coordinate values for [err] etc for various black 30
regions (indicated as the first black region, second black region, etc),
stored in respective coordinate registers. For each of the black regions,
the y-coordinate of the point [err] for that region is the smallest value
of y-coordinate (i.e. secondary scanning direction coordinate) within that
region, and is indicated in Fig. 21 as a value S. Similarly, the
x-coordinate of the point [err] for a black region is the smallest value of
x-coordinate (i.e. main scanning direction coordinate) within that region,
and is indicated as M in Fig. 21. 35    In step 142, a value specifying the
particular black region to which the [err] black row block belongs, is set
as P. In step 143, a magnitude comparison is made between Y(i) and the
y-coordinate of the point [err] (P). If a YES decision is obtained, then
step 147 is executed in which the x-coordinate and y-coordinate of [err])
are updated. In steps 144,145, and 146, magnitude comparisons are
respectively executed between the y-coordinate of [err](P) and Y(i),
between the x-coordinate of [err](P) and Xs(i), and between the x- 40
coordinate of[err] and Xe(i). Respective YES decisions from these
comparison steps result in coordinate updating being executed in steps
148,149 and 150. The above procedure is executed for each of the black row
blocks, to obtain terminal point coordinates for each of the black regions
represented by the data produced from the black region expansion section
12. Since each of the black regions which correspond to a bar code region
will have a basically rectangular 45 shape, it will be apparent that this
processing will derive the coordinates of the four corners of such a black
region, as represented in the output data from the black region contraction
section 13. Fig. 21 is a diagram for illustrating the derivation of
position relationships for executing reading of the bar code data with this
embodiment. Numeral 161 denotes a the outline of a black region that is
represented in the output data from the black region contraction section
13, corresponding to a bar code 50  region that has been contracted in
size. The original bar code region is indicated by numeral 163. 162 denotes
a straight line which is a bar code read-out position line that passes
through the center point Pc, as described hereinabove for the preceding
embodiments. The read-out coordinate computing section 104 computes the
coordinates (Xc, Yc) of a center point Pc of the bar code region, and the
slope k of the line 162, based upon the terminal points [err] (x2, y2),
Ymu, (x3, y3) and [err] (x4, y4), which are 55 derived by the terminal
point coordinate detection section 103 as described above. A set of data
values stored in the image data memory 5 which correspond to positions
along the line 162 are then read out from the image data memory 5, to in
effect scan along the bar code and thereby read the code data. 16    EP 0
350 933 B1 The read-out coordinate computing section 104 computes the
center point coordinates (Xc, Yc) and the slope k (where the term "slope",
as for the first embodiment, signifies the tangent of the angle between
line 162 and the main or secondary scanning direction) from the following
equations. If the line segment extending from point [err] is longer than
the line segment extending from 5  point [err] then 10
[err] If the line segment extending from point [err] is shorter than the
line segment extending from point [err] then 15 [err] 20 Xc = (xl + x2 +x3
+ x4)/4 Yc = (yl + y2 + y3 + y4)/4 25 Designating the length of the bar
code region 163 as L (i.e. as measured along a direction perpendicu- lar to
the bars of the region) the set of integer coordinates (XI, Yi) of the
linear array of bar code data read- out positions {Pi) are obtained, as for
the first embodiment described hereinabove, as follows: If k < 1, then 30
Xi = [(Xc - L/21 + ii 



Yi = [Yc - U2] + i.k] while if k > 1, then, 35 Xi = [(Xc - L/2] + i/k] Yl =
[Yc-L/2] + i](i=O,L=1) Each of the values contained in the square brackets
is converted to an integer, by rounding off. 40     The set of data values
stored in the image data memory 5 which correspond to successive positions
along the line 162 between the points [err] are then successively read out
from the image data memory 5 by using that linear array of coordinates (Xi,
Yi), and supplied to the decoder section 6 to be decoded. In the
descriptions of the above embodiments, it has been assumed that a bar code
region has an 45 elongated rectangular shape, with the axis of elongation
being perpendicular to the direction of elongation of the bars. Thus, a
straight line A-A' is derived, passing through the bar code region center
point and lying along the axis of elongation of the bar code region, for
reading out the data values of picture elements which lie along that
straight line and thereby reading the bar code contents. However it is
possible that the bar code region is shaped as shown in Fig. 22(b), with
the axis of elongation being aligned with the 50 direction of elongation of
the bars. In this case, it is necessary to derive a straight line B-B'
passing through the center point of the bar code region, to enable the bar
code data to be read. With the first embodiment of Fig. 1(a), which must
convert a bar code region to a thin elongated black region as shown for
example in Fig. 2(e), in order to accurately compute values for
establishing the aforementioned bar code read-out line, a bar code region
of the shape shown in Fig. 22(b) can be read by first deriving a straight
line 55 corresponding to the axis of elongation A-A' as described for the
first embodiment, then deriving a line B-B' which passes through the center
point of the bar code region and is perpendicular to line A-A'. The bar
code data can then be read by reading out from the image data memory 5 the
data values of picture elements which line along that line B-B', within the
bar code region. 17    EP 0 350 933 B1 With the seventh embodiment
described above, which is applicable to bar code regions which are not
substantially elongated, or are square in shape, it is obviously easily
possible to directly derive the line B-B of Fig. 22(b), using the
coordinate values for the points [err]etc. i.e. by obtaining a slope value
k for an angle which is perpendicular to that of the line A-A'. 5      It
is also possible that the bar code region may be of substantially square
shape, as shown in Fig. 22- (c). In that case, it is necessary to use the
method of the seventh embodiment for obtaining a bar code read-out straight
line, based on the coordinate values for the points [err] etc, and to first
read out from the image data memory 5 a set of data values within the bar
code region which conform to the line A-A', then a set of data values which
conform to the line B-B'. It will obviously be possible to easily
discriminate 10  between the correct and the incorrect read-out direction
in that case, based on the contents of data which are read out from the
image data memory 5, and to then utilize only the data which are obtained
by read- out along the correct straight line (i.e. line A-A' in the example
of Fig. 22(c) for decoding by the decoder section 6. If it is not known
beforehand which specific rectangular shape each bar code region will have,
i.e. if the is  image signal processing apparatus is to be applicable to
various types of bar code label, then it will be necessary to utilize the
bar code data read-out method described above for the case of the square
shape of Fig. 22(c), based on the bar code detection method of the seventh
embodiment. Although not shown in the drawings, each of the embodiments of
the invention operates under overall control that is executed by a
microprocessor. Since such control is now very commonly utilized,
description 20  has been omitted in the specification. An apparatus for
receiving input data values representing an array of picture elements of a
source image containing one or more bar code regions, whereby the input
data values are converted to bi-level values representing black or white
states which are stored in an image memory, while in addition the bi- level
values are processed to obtain data representing an image in which a
"skeleton" central portion of the 25  bar code region appears as an
all-black region, while background black regions are eliminated. A central
position and the slope of a central axis of the bar code region are
computed based on that "skeleton" region, and data values in the image
memory which conform to the central axis are then read out, to read the bar
code data. 30  Claims 



1. An image signal processing apparatus for processing an input image
signal representing successive data values of an array of picture elements
of a source image containing at least one region of rectangular shape, said
array comprising successive scan lines each extending along a main scanning
35     direction, with the scan lines successively arrayed along a
secondary scanning direction, wherein the apparatus comprises: bi-level
conversion means (2) for converting said data values of the input image
signal to successive bi-level data values selectively indicating respective
black and white states of said picture elements; 40        image memory
means (5) for storing said bi-level data value; region detection means (3)
for processing said bi-level data values to obtain bi-level data values
representing a converted image containing a black region of substantially
identical shape and orienta- tion to said region in the source image, and
in which substantially all other black portions of said source image are
eliminated to form a white background; 45     characterized in that the
regions are bar code regions and that the apparatus further comprises: bar
code position detection means (4) for receiving said data values from said
bar code region detection means, to derive position coordinates
representing a central axis and a center position of said black region, and
for computing, based on a known length of said bar code region along said
central axis and on said center position, respective read-out coordinates
of a linear array of picture elements 50     extending along said central
axes within said bar code region; and decoding means (6) for reading out
from said image memory means respective bi-level data values corresponding
to said linear array of picture elements, and for decoding said bi-level
data values to obtain data of said bar code region. 65  2. An image signal
processing apparatus according to claim 1, in which said bi-level
conversion means comprises: bi-level conversion circuit means for
converting successive ones of said data values of the input image signal to
respective bi-level data values; and 18    * C  L   M   S * With the
seventh embodiment described above, which is applicable to bar code regions
which are not substantially elongated, or are square in shape, it is
obviously easily possible to directly derive the line B-B of Fig. 22(b),
using the coordinate values for the points [err]etc. i.e. by obtaining a
slope value k for an angle which is perpendicular to that of the line A-A'.
5      It is also possible that the bar code region may be of substantially
square shape, as shown in Fig. 22- (c). In that case, it is necessary to
use the method of the seventh embodiment for obtaining a bar code read-out
straight line, based on the coordinate values for the points [err] etc, and
to first read out from the image data memory 5 a set of data values within
the bar code region which conform to the line A-A', then a set of data
values which conform to the line B-B'. It will obviously be possible to
easily discriminate 10 between the correct and the incorrect read-out
direction in that case, based on the contents of data which are read out
from the image data memory 5, and to then utilize only the data which are
obtained by read- out along the correct straight line (i.e. line A-A' in
the example of Fig. 22(c) for decoding by the decoder section 6. If it is
not known beforehand which specific rectangular shape each bar code region
will have, i.e. if the 15 image signal processing apparatus is to be
applicable to various types of bar code label, then it will be necessary to
utilize the bar code data read-out method described above for the case of
the square shape of Fig. 22(c), based on the bar code detection method of
the seventh embodiment. Although not shown in the drawings, each of the
embodiments of the invention operates under overall control that is
executed by a microprocessor. Since such control is now very commonly
utilized, description 20 has been omitted in the specification. An
apparatus for receiving input data values representing an array of picture
elements of a source image containing one or more bar code regions, whereby
the input data values are converted to bi-level values representing black
or white states which are stored in an image memory, while in addition the
bi- level values are processed to obtain data representing an image in
which a "skeleton" central portion of the 25 bar code region appears as an
all-black region, while background black regions are eliminated. A central
position and the slope of a central axis of the bar code region are
computed based on that "skeleton" region, and data values in the image
memory which conform to the central axis are then read out, to read the bar
code data. 



30 Claims 1. An image signal processing apparatus for processing an input
image signal representing successive data values of an array of picture
elements of a source image containing at least one region of rectangular
shape, said array comprising successive scan lines each extending along a
main scanning 35     direction, with the scan lines successively arrayed
along a secondary scanning direction, wherein the apparatus comprises:
bi-level conversion means (2) for converting said data values of the input
image signal to successive bi-level data values selectively indicating
respective black and white states of said picture elements; 40        image
memory means (5) for storing said bi-level data value: region detection
means (3) for processing said bi-level data values to obtain bi-level data
values representing a converted image containing a black region of
substantially identical shape and orienta- tion to said region in the
source image, and in which substantially all other black portions of said
source image are eliminated to form a white background; 45
characterized in that the regions are bar code regions and that the
apparatus further comprises: bar code position detection means (4) for
receiving said data values from said bar code region detection means, to
derive position coordinates representing a central axis and a center
position of said black region, and for computing, based on a known length
of said bar code region along said central axis and on said center
position, respective read-out coordinates of a linear array of picture
elements so     extending along said central axes within said bar code
region; and decoding means (6) for reading out from said image memory means
respective bi-level data values corresponding to said linear array of
picture elements, and for decoding said bi-level data values to obtain data
of said bar code region. 55 2. An image signal processing apparatus
according to claim 1, in which said bi-level conversion means comprises:
bi-level conversion circuit means for converting successive ones of said
data values of the input image signal to respective bi-level data values;
and    * C   L   M     S * data reduction circuit means (230) for executing
a controllably variable degree of reduction of density of scanning lines
represented by said bi-level data values, by periodic elimination of
bi-level data values, for thereby supplying data having a fixedly
predetermined value of scanning line density to said image memory means and
bar code region detection means. 5 3. An image signal processing apparatus
according to claim 1, in which said bi-level conversion means comprises:
interpolation circuit means for computing and inserting interpolated data
values into said successive input image signal data values, to produce data
values having a high data density; 10        bi-level conversion circuit
means for converting successive ones of said data values from said
interpolation circuit means to successive bi-level data values; and data
reduction circuit means (230) for executing a controllably variable degree
of reduction of density of scanning lines represented by said bi-level data
values, by periodic elimination of bi-level data values, for thereby
supplying data having a fixedly predetermined value of scanning line
density to 15     said image memory means and bar code region detection
means. 4. An image signal processing apparatus according to claim 1, in
which said bar code region detection means comprises: boundary line
derivation means for processing said bi-level data values from said
bi-level conver- 20     sion means to produce bi-level data values
representing a converted image in which boundaries between black and white
regions of said source image are formed as black boundary lines against a
white background; black region expansion means (12) for processing said
bi-level data values from said boundary line derivation means to produce
bi-level data values representing a converted image in which regions 25
between opposing ones of said boundary lines which do not exceed a
predetermined maximum width are filled with black picture elements; and
black region contraction means (13) for processing said bi-level data
values from said black region expansion means to produce bi-level data
values representing a converted image in which black regions of said
converted image produced by the black region expansion means are contracted
in size 



30     by a predetermined amount. 5. An image signal processing apparatus
according to claim 4, in which: said boundary line derivation means (7)
comprises a logic circuit configured as a first scanning window, means for
successively transferring successive ones of the bi-level data values
produced from 35     said bi-level conversion means through said first
scanning window, and logic processing circuit means for producing the
exclusive-OR logic sum of the current data values in said first scanning
window, as a data value of said converted image produced by said boundary
line derivation means; said black region expansion means (12) comprises a
logic circuit configured as a second scanning window, means for
successively transferring successive ones of the bi-level data values
produced from 40     said bi-level conversion means through said second
scanning window, and logic processing circuit means for producing the OR
logic sum of the current data values in said second scanning window, as a
data value of said converted image produced by said black region expansion
means; and said black region contraction means (13) comprises a logic
circuit configured as a third scanning window, means for successively
transferring successive ones of the bi-level data values produced from 45
said black region expansion means through said third scanning window, and
logic processing circuit means for producing the AND logic product of the
current data values in said third scanning window, as a data value of said
converted image produced by said black region contraction means. 6. An
image signal processing apparatus according to claim 5, in which said black
region expansion 50     means (12) further comprises means for comparing
the current contents of said second scanning window with each of a
plurality of predetermined patterns, and for unconditionally producing an
output data value representing the white picture element state if said
current contents correspond to any of said patterns. 55  7. An image signal
processing apparatus according to claim 1, in which said bar code position
detection means (4) comprises: slope and center position computing means
(9) for computing respectively coordinates of a center position of said
black region corresponding to a bar code region in the converted image
represented by 19    the data values produced from said bar code region
detection means, and a value representing an inclination of said central
axis with respect to one of said main scanning direction and secondary
scanning direction; and read-out coordinate computing means (10) for
computing, based on said inclination value, said 5      center position
coordinates and said known length of said bar code region, said read-out
coordinates of the linear array of picture elements extending along said
central axis within said bar code region. 8. An image signal processing
apparatus according to claim 7, in which said slope and center position
computing means (9) comprise means for detecting first, second, third and
fourth positions in said to     black region corresponding to a bar code
region in the converted image represented by the data values produced from
said bar code region detection means, said first, second, fourth and fifth
positions respectively having a minimum value of coordinate as measured
along said main scanning direction, a maximum value of coordinate as
measured along said main scanning direction, a minimum value of coordinate
as measured along said secondary scanning direction, and a maximum value of
coordinate 15     as measured along said secondary scanning direction, and
in which said read-out coordinate computing means (10) computes said
read-out coordinates based on respective main scanning direction and
secondary scanning direction coordinate values obtained for said first,
second, third and fourth positions in said black region. 20  9. An image
signal processing apparatus according to claim 7, in which said bar code
region in said source image is substantially elongated along said central
axis, and in which said black region which appears, corresponding to a bar
code region, in the converted image represented by the data values produced
from said bar code region detection means (3), is substantially formed as a
thin continuous linear array of black state picture elements, and in which
said value representing the inclinations of said 25     central axis of the
bar code region is obtained as a value representing the inclination of said
linear array and said center position is obtained as a center of said
linear array. 10. An image signal processing apparatus according to claim
1, in which said bar code region detection means comprises: 30
boundary line derivation means (7) for processing said bi-level data values
from said bi-level conversion means to produce bi-level data values
representing a converted image in which boundaries between black and white
regions of said source image are formed as black boundary lines against a 



white background; black region expansion means (12) for processing said
bi-level data values from said boundary line 35     derivation means to
produce bi-level data values representing a converted image in which
regions between opposing ones of said boundary lines which do not exceed a
predetermined maximum width are filled with black picture elements; data
reduction circuit means (230) for eliminating a predetermined proportion of
said data values produced from said black region expansion means and
outputting the remaining data values; and 40        black region
contraction means (13) for processing said bi-level data values produced
from said data reduction circuit means to produce bi-level data values
representing a converted image in which black regions of a converted image
represented by data values produced from said data reduction circuit means
are contracted in size by a predetermined amount. 45  11. An image signal
processing apparatus according to claim 1, in which said bar code region
detection means comprises: boundary line derivation means for processing
said bi-level data values from said bi-level conver- sion means to produce
bi-level data values representing a converted image in which boundaries
between black and white regions of said source image are formed a black
boundary lines against a 50     white background; black region expansion
means (12) for processing said bi-level data values from said boundary line
derivation means to produce bi-level data values representing a converted
image in which regions between opposing ones of said boundary lines which
do not exceed a predetermined maximum width are filled with black picture
elements; 55        data contraction means (231) comprising logic circuits
configured as a scanning window, means for successively transferring each
of the data values produced from said black region expansion means through
said scanning window, and logic processing circuit means for producing the
AND logic product of the current contents of said scanning window as an
output data value; 20    EP 0 350 933 B1 data reduction circuit means (230)
for eliminating a predetermined proportion of said data values produced
from said data contraction means and outputting the remaining data values;
and black region contraction means (13) for processing said bi-level data
values produced from said data reduction circuit means to produce bi-level
data values representing a converted image in which 5      black regions of
a converted image represented by data values produced from said data
reduction circuit means are contracted in size by a predetermined amount.
Patentansprtche 10  1. Bildsignal-Verarbeitungseinrichtung zum Verarbeiten
eines eingegebenen Bildsignals, das aufeinander- folgende Datenwerte fOr
eine Anordnung von Bildelementen elnes Ursprungsbilds darstellt, welches
mindestens einen Bereich in Rechteckform enthilt, wobei die Anordnung
aufeinanderfolgende Abtastli- nien enthalt, die sich jeweils in einer
Hauptabtastrichtung erstrecken und die aufeinanderfolgend in einer
Unterabtastrichtung aufgereiht sind, wobei die Verarbeitungseinrichtung 15
elne Binlr-Umsetzeinrichtung (2) zum Umsetzen der Datenwerte des
eingogebenen Bildsignals in aufeinanderfolgende binare Datenwerte, die
selektiv jeweilige Schwarz- und Weifzustande der Bildele- mente anzeigen,
elne Bildspeichereinrichtung (5) zum Speichern der binaren Datenwerte und
eine Bereicherfassungseinrichtung (3) zum Verarbeiten der binaren
Datenwerte fOr das Erhalten 20     von bindren Datenwerten aufweist, die
ein umgeformtes Bild darstellen, welches einen Schwarzbereich mit im
wesentlichen gleicher Form und Ausrichtung wie der Bereich in dem
Ursprungsbild enthalt und in welchern Im wesentlichen alle anderen
schwarzen Teile des Ursprungsbilds beseitigt sind, um einen weiBen
Hintergrund zu formen, dadurch gekennzeichnet, daB die Bereiche
Strichcodebereiche sind und daB die Verarbeitungsein- 25     richtung
ferner eine Strichcodelage-Erfassungseinrichtung (4), die die Datenwerte
aus der Bereicherfassungsein- richtung aufnimmt, um Ortskoordinaten
abzuleiten, die eine Mittelachse und eine Mitte des Schwarzbe- reichs
darstellen, und die aufgrund einer bekannten LAnge des Strichcodebereichs
auf der Mittelachse und aufgrund der Mikte jeweilige Auslesekoordinaten
einer linearen Anordnung von Bildelementen 30     berechnet, die sich
entlang der Mittelachse in dem Strichcodebereich erstreckt, und eine
Decodiereinrichtung (6) aufweist, die aus der Bildspeichereinrichtung
jeweilige binare Daten- 



werte ausliest, die der linearen Anordnung von Bildelementen entsprechen,
und die diese biniren Datenwerte zum Erhalten von Daten flr den
Strichcodebereich decodiert. 35  2. Bildsignal-Verarbeitungseinrichtung
nach Anspruch 1, in der die Binair-Umsetzeinrichtung eine
Binir-Umsetzschaltungseinrichtung zum Umsetzen von aufeinanderfolgenden
Datenwerten des eingegebenen Bildsignals in jeweilige binire Datenwerte und
eine Datenverdichtung-Schaltungseinrichtung (230) aufweist, die durch
periodisches Weglassen von biniren Datenwerten elne Verringerung der Dichte
der durch die binaren Datenwerte dargesteliten 40     Abtastlinien in einem
steuerbar verindertem AusmaB ausfUhrt, um dadurch der
Bildspeichereinrichtung und der Strichcodebereicherfassungseinrichtung
Daten mit elnem fest vorgegebenen Wert der Abtastli- niendichte zuzuflhren.
3  Bildsignal-Verarbeitungseinrichtung nach Anspruch 1, bei der die
Binair-Umsetzeinrichtung 45         eine Interpolierschaltungseinrichtung,
die interpolierte Datenwerte berechnet und in die aufeinander- folgenden
Datenwerte des eingegebenen Bildsignals einfUgt, urn Datenwerte mit einer
hohen Daten- dichte zu erzeugen, eine Binir-Umsetzschaltungseinrichtung zum
Umsetzen aufeinanderfolgender Datenwerte aus der
lnterpolierschaltungseinrichtung in aufeinanderfolgende binare Datenwerte
und 50         eine Datenverdichtung-Schaltungseinrichtung (230) aufweist,
die durch periodisches Weglassen von binaren Datenwerten eine Verringerung
der Dichte der durch die binaren Datenwerte dargesteliten Abtastlinien in
einem steuerbar veranderten AusmaB ausfUhrt, um dadurch der
Bildspeichereinrichtung und der Strichcodebereicherfassungseinrichtung
Daten mit einem fest vorgegebenen Wert der Abtastli- niendichte zuzufUhren.
55 4. Bildsignal-Verarbeitungseinrichtung nach Anspruch 1, in der die
Strichcodebereicherfassungseinrich- tung eine Grenzlinienableiteinrichtung,
die die binlren Datenwerte aus der Binar-Umsetzeinrichtung zu 21    EP O
350 933 B1 1         11111111111 Ili II !II biniren Datenwerten
verarbeitet, die ein umgeformtes Bild darstellen, in welchem die Grenzen
zwi- schen schwarzen und weiBen Bereichen des Ursprungsbilds als schwarze
Grenzlinien auf weiBem Hintergrund abgebildet sind, eine
Schwarzbereich-Erweiterungseinrichtung (12), die die biniren Datenwerte aus
der Grenzlinien- 5      ableiteinrichtung zu binaren Datenwerten
verarbeitet, die ein umgeformtes Buid darstellen, in welchem zwischen
einander gegenaberliegenden Grenzlinien liegende Bereiche, die nicht eine
vorbestimmte maximale Breite Oberschreiten, mit schwarzen Bildelementen
gefUlilt sind, und eine Schwarzbereich-Verengungseinrichtung (13) aufweist,
die die binfren Datenwerte aus der Schwarzbereich-Erweiterungseinrichtung
zu binaren Datenwerten verarbeitet, die ein umgeformtes Bild 10
darstellen, in welchem die Schwarzbereiche des von der
Schwarzbereich-Erweiterungseinrichtung erzeugten umgeformten Bildes
hinsichtlich der GroBe in einem vorbestimmten AusmaB geschrumpft sind. 5.
Bildsignal-Verarbeitungseinrichtung nach Anspruch 4, in der is         die
Grenzlinien-Ableiteinrichtung (7) eine als ein erstes Abfragefenster
zusammengestellte logische Schaltung, eine Einrichtung zum
aufeinanderfolgenden Obertragen von aufeinanderfolgenden der von der
Binlr-Umsetzeinrichtung erzeugten binaren Datenwerte durch das erste
Abfragefenster hindurch und eine logische Verarbeitungsschaltungeinrichtung
zum Erzeugen der logischen Antivalenzsumme der gegenwartigen Datenwerte in
dem ersten Abfragefenster als ein Datenwert des von der Grenzlinien- 20
Ableiteinrichtung erzeugten umgeformten Bildes aufweist, die
Schwarzbereich-Erweiterungseinrichtung (12) eine als ein zweites
Abfragefenster zusammenge- stellte logische Schaltung, eine Einrichtung zum
aufeinanderfolgenden Obertragen von aufeinanderfol- genden der von der
Binar-Umsetzeinrichtung erzeugten binaren Datenwerte durch das zweite
Abfrage- fenster hindurch und eine logische
Verarbeitungsschaltungseinrichtung zum Erzeugen der logischen 25
ODER-Summe der gagenwirtigen Datenwerte in dem zweiten Abfragefenster als
ein Datenwert des von der Schwarzbereich-Erweiterungseinrichtung erzeugten
umgeformten Bildes aufweist und die Schwarzbereich-Verengungseinrichtung
(13) eine als ein drittes Abfragefenster zusammenge- stelite logische
Schaltung, eine Einrichtung zum aufeinanderfolgenden Obertragen von
aufeinanderfol- genden der von der Schwarzbereich-Erweiterungseinrichtung
erzeugten biniren Datenwerte durch das 30     dritte Abfragefenster
hindurch und eine logische Verarbeitungsschaltungseinrichtung zum Erzeugen
des 



logischen UND-Produkts der gegenwirtigen Datenwerte in dem dritten
Abfragefenster als ein Datenwert des von der
Schwarzbereich-Verengungseinrichtung erzeugten umgeformten Bildes aufweist.
6. Bildsignal-Verarbeitungseinrichtung nach Anspruch 5, in der die
Schwarzbereich-Erweiterungseinrich- 35     tung (12) ferner eine
Einrichtung aufweist, die den gegenwirtigen Inhalt des zweiten
Abfragefensters mit einem jeden von einer Vielzahl von vorbestimmten Mustem
vergleicht und die dann, wenn der gagenwirtige Inhalt irgendeinem der
Muster entspricht, auf unbedingte Weise einen Ausgabedatenwert erzeugt, der
den weiBen Bildelementzustand darstellt. 40  7.
Bildsignal-Verarbeitungseinrichtung nach Anspruch 1, in der die
Strichcodelage-Erfassungseinrichtung (4) eine Neigungs- und
Mittenberechnungseinrichtung (9) zum Berechnen jeweiliger Koordinaten einer
Mitte des Schwarzbereichs, der einem Strichcodebereich in dem umgeformten
Bild entspricht, das durch die von der
Strichcodebereich-Erfassungseinrichtung erzeugten Datenwerte dargestelit
ist, und 45     eines Wertes, der eine Schriglage der Mittelachse in bezug
auf die Hauptabtastrichtung oder die Unterabtastrichtung darstelit, und
eine Auslesekoordinaten-Berechnungseinrichtung (10) aufweist, die aufgrund
des SchrIglagewer- tes, der Mittenkoordinaten und der bekannten LAnge des
Strichcodebereichs die Auslesekoordinaten der sich entlang der Mittelachse
in dem Strichcodebereich erstreckenden linearen Anordnung von 50
Bildelementen berechnet. &  Bildsignal-Verarbeitungseinrichtung nach
Anspruch 7, in der die Neigungs- und Mittenberechnungsein- richtung (9)
eine Einrichtung zum Erfassen einer ersten, einer zweiten, einer dritten
und einer vierten Stelle in dem  Schwarzbereich aufweist, der einem
Strichcodebereich in dem  umgeformten Bild 55     entspricht, das durch die
von der Strichcodebereich-Erfassungseinrichtung erzeugten Datenwerte
dargestellt ist, wobei die erste, die zweite, die dritte und die vierte
Stelle jeweils einen lIngs der Hauptabtastrichtung gemessenen minimalen
KOordinatenwert, einen langs der Hauptabtastrichtung gemessenen maximalen
Koordinatenwert, einen lIngs der Unterabtastrichtung gemessenen minimalen
22    EP 0 350 933 Bi l      iiuail \ilI\I   l Koordinatenwert und einen
langs der Unterabtastrichtung gemessenen maximalen Koordinatenwert haben,
und in der die Auslesekoordinaten-Berechnungseinrichtung (10) die
Auslesekoordinaten auf- grund der fOr die erste, die zweite, die dritte und
die vierte Stelle in dem Schwarzbereich jeweils ermittelten
Hauptabtastrichtung- und Unterabtastrichtung-Koordinatenwerte berechnet. 5
9. Bildsignal-Verarbeitungseinrichtung nach Anspruch 7, bei der der
Strichcodebereich in dem Ursprungs- bild im wesentlichen entlang der
Mittelachse langgestreckt ist und in der der Schwarzbereich, der
entsprechend einem Strichcodebereich in dem umgeformten Bild erscheint, das
durch die von der Strichcodebereich-Erfassungseinrichtung (3) erzeugten
Datenwerte dargestellt ist, im wesentlichen als 10     eine Anordnung von
dfnnen durchgehenden Linien von Schwarzzustand-Bildelementen geformt ist
und in der der Wert, der die Schraglage der Mittelachse des
Strichcodebereichs darstelit, als ein die Schraglage der Linienanordnung
darstellender Wert erhalten wird und die Mitte als Mitte der Linienan-
ordnung erhalten wird. t5  10. Bildsignal-Verarbeitungseinrichtung nach
Anspruch 1, in der die Strichcodebereich-Erfassungseinrich- tung eine
Grenziinien-Ableiteinrichtung (7) zum Verarbeiten der binaren Datenwerte
aus der Binlir- K>          Umsetzeinrichtung zu biniren Datenwerten, die
ein umgeformtes Bild darstellen, in welchem die Grenzen zwischen schwarzen
und weilen Bereichen des Ursprungsbilds als schwarze Grenzlinien auf 20
weiBem Hintergrund gebildet sind, eine
Schwarzbereich-Erweiterungseinrichtung (12), die die binaren Datenwerte aus
der Grenziinien- Ableiteinrichtung zu binaren Datenwerten verarbeitet, die
ein umgeformtes Bild darstellen, in dem zwischen einander
gegenflberliegenden Grenzlinien liegende Bereiche, die nicht eine
vorbestimmte maximale Breite Oberschreiten, mit schwarzen Bildelementen
gefUlit sind, 25         eine Datenverdichtungs-Schaltungseinrichtung
(230), die einen vorbestimmten Anteil der von der
Schwarzbereich-Erweiterungseinrichtung erzeugten Datenwerte beseitigt und
die restlichen Datenwerte abgibt, und eine
Schwarzbereich-Verengungseinrichtung (13) aufweist, die die von der
Datenverdichtungs- Schaltungseinrichtung erzeugten binaren Datenwerte zu
binaren Datenwerten verarbeitet, die ein 30     umgeformtes Bild
darstellen, in welchem die Schwarzbereiche eines durch die von der
Datenverdich- 



tungs-Schaltungseinrichtung erzeugten Datenwerte dargestellten umgeformten
Bildes hinsichtlich der Gr6Be in einem vorbestimmten AusmaB geschrumpft
sind. 11. Bildsignal-Verarbeitungseinrichtung nach Anspruch 1, in der die
Strichcodebereich-Erfassungseinrich- 35     tung eine
Grenzlinien-Ableiteistrichtung, die die bindren Datenwerte aus der
Binir-Umsetzeinrichtung zu biniren Datenwerten verarbeitet, die ein
umgeformtes Bild darstellen, in welchem die Grenzen zwi- schen schwarzen
und weifen Bereichen des Ursprungsbilds als schwarze Grenzlinien auf weiBem
Hintergrund geformt sind, 40         eine
Schwarzbereich-Erweiterungseinrichtung (12), die die binaren Datenwerte aus
der Grenzlinien- Ableiteinrichtung zu biniren Datenwerten verarbeitet, die
ein umgeformtes Bild darstellen, in welchem zwischen einander
gegenlberliegenden Grenzlinien liegende Bereiche, die nicht eine
vorbestimmte maximale Breite Oberschreiten, mit schwarzen Bildelementen
geffllt sind, eine Datenkontraktionseinrichtung (231), die als
Abfragefenster zusammengestellte logische Schal- 45     tungen, eine
Einrichtung zum aufeinanderfolgenden Obertragen von jeweils von der
Schwarzbereich- Erweiterungseinrichtung erzeugten Datenwerten durch din
Abfragefenster hindurch und eine logische
Verarbeitungsschaltungseinrichtung zum Erzeugen des logischen UND-Produktes
des gegenwartigen Inhalts des Abfragefensters als Ausgabedatenwert enthlIt,
eine Datenverdichtungs-Schaltungseinrichtung (230), die einen vorbestimmten
Anteil der von der so     Datenkontraktionseinrichtung erzeugten Datenwerte
beseitigt und die restlichen Datenwerte abgibt, und eine
Schwarzbereich-Verengungseinrichtung (13) aufweist, die die von der
Datenverdichtungs- Schaitungseinrichtung erzeugten biniren Datenwerte zu
biniren Datenwerten verarbeitet, die ein umgeformtes Bild darstellen, in
welchem Schwarzbereiche eines durch die von der Datenverdichtungs-
Schaltungseinrichtung erzeugten Datenwerte dargestellten umgeformten Bildes
hinsichtlich der GrdBe 55     in einem vorbestimmten AusmaB geschrumpft
sind. 23    EP 0 350 933 Bi          11111111 111ill 11 III!  111111
Revendlcatlons 1. Un dispositif de traitement de signal d'image pour
traitor un signal d'image d'entreo representant des valeurs de donndes
successives d'un agencement d'elements d'image d'une image de source 5
contenant au moins une region de formo rectangulaire, ledit agencement
compronant des lignes de balayage s'dtendant chacune le long d'une
direction principale de balayage, les lignes de balayage etant agenceos
successivement le long d'une direction secondaire de balayage, le
dispositif compre- nant: un moyen (2) de conversion & deux niveaux pour
convertir lesdites valeurs de donneos du signal 10     d'image d'entree en
valeurs de donnees successives & deux niveaux indiquant selectivement les
etats noirs et blancs desdits elements d'image; un moyon (5) formant
mdmoire d'images pour stocker lesdites valours de donneos & deux niveaux un
moyen (3) de detection de rdgion pour traiter lesdites valeurs de donndes a
deux niveaux afin 16     d'obtenir des valeurs de donnees & deux niveaux
reprdsentant une image convertie contenant une region noire de formo et
d'orientation sensiblement identiques & celles de ladite region de l'image
de source, at dans laquelle sensiblement toutes les autres parties noires
de ladite image de source sont limindes pour former un fond blanc;
caracterise en ce quo les rdgions sont des regions de code & barres et en
ce quo le dispositif 4,_-20    comprend egalement: un moyen (4) de
detection de position de code a barres pour recevoir lesdites valeurs de
donneos provenant dudit moyon de detection de region de code & barres, afin
de ddduire des coordonndes de position representant un axe central et la
position du centre de ladite region noire, et pour calculer, sur la base
d'une longueur connue de ladite region de code & barres le long dudit axe
central et sur ladite 25     position du centre, des coordonnees
d'affichage d'un agencement lindaire d'eldments d'image s'eten- dant le
long dudit axe central A I'intdrieur de ladite region de code a barres ; et
un moyen de decodage (6) pour lire, & partir dudit moyen formant memoire
d'images, des valeurs respectives de donnees a deux niveaux correspondant
audit agencoment lineaire d'elements d'image J-~        et pour decoder
lesdites valeurs de donnees a deux niveaux afin d'obtenir des donnees de
ladite 90    region de code & barres. 2. Un dispositif de traitement de
signal d'image conforme A la revendication 1, dans loquel ledit moyen de
conversion a deux niveaux comprend: 



un moyon formant circuit de conversion & deux niveaux pour convertir des
valeurs de donndes 95     successives parmi cellos du signal d'image
d'entree en valeurs respectives de donndes A deux niveaux ;et un moyen
(230) formant circuit de compression de donndes pour realiser un degre
variable & volonte de compression de densite des lignes de balayage
representees par lesdites valeurs de donnees a deux niveaux, par
Elimination periodique de valeurs de donndes & deux niveaux, pour fournir
40     ainsi des donnees ayant une valour fixe preddterminde de densite de
lignes de balayage audit moyen formant memoire d'images et audit moyen de
detection de region de code a barres. & Un dispositif de traitement de
signal d'image conforme a la revendication 1, dans loquel ledit moyen de
conversion & deux niveaux comprend: 45        un moyen formant circuit
d'interpolation pour calculer et inserer des valeurs de donndes interpo-
Iees dans lesdites valeurs de donnees successives de signal d'image
d'entreo, afin de produire des valeurs de donndes possedant une densite de
donnees elevee; un moyen formant circuit de conversion & deux niveaux pour
convertir des valeurs de donnees successives parmi cellos provenant dudit
moyon formant circuit d'interpolation en valeurs de donndes 60
successives a deux niveaux ; et un moyen (230) formant circuit de
compression de donndes pour rdaliser un degrd variable a volonte de
compression de densitd des lignes de balayage reprdsenteos par lesdites
valeurs de donnees & deux niveaux, par elimination periodique de valeurs de
donndes a deux niveaux, pour fournir ainsi des donnees ayant une valeur
fixe preddterminee de densite de lignes de balayage audit moyen 55
formant mdmoire d'images et audit moyen de detection de region de code a
barres. 4. Un dispositif de traitement de signal d'image conforme a la
revendication 1, dans lequel ledit moyen de detection de region de code a
barres comprend: 24    EP 0 350 933 Bi           11111! 1111111110 11111
111111 un moyen de deduction de ligne de separation pour traitor lesdites
valours de donneos & deux niveaux provenant dudit moyon de conversion a
deux niveaux afin de produire des valeurs de donnoes & deux niveaux
repr6sentant une image convertlo dans laquelle les separations entre
regions noires et blanches de ladite image de source sont r6aliseos sous la
formo de lignes de separation noires sur 5     fond blanc; un moyen (12)
d'expansion des regions noires pour traitor lesdites valeurs de donneos &
deux niveaux provenant dudit moyen de deduction de ligne de separation afin
de produire des valeurs de donnees & deux niveaux representant une image
convertle dans laquollo les regions situeos entre des lignes de separation
opposeos parmi colles qui n'excbdent pas une largeur maximale predetermineo
10     sont remplies d'elements d'image noirs ; et un moyen (13) de
contraction des rdgions noires pour traiter lesdites valeurs de donneos a
deux niveaux provenant dudit moyen d'expansion des rdgions noires afin de
produire des valeurs de donn6es a doux niveaux representant une image
convertle dans laquelle les regions noires de ladite image convertle
produite par ledit moyen d'expansion des r6gions noires sont contractees en
taille 75     selon un degre preddtermine. 5. Un dispositif de traitement
de signal d'image conforme a la revendication 4, dans loquel: U
ledit moyen (7) de d6duction de ligne de s6paration comprend un circuit
logique congu sous la formo d'une premibre fenetre de balayage, un moyen
pour transferer successivement des valours 20     successives de donndes a
deux niveaux parmi colles produites par ledit moyen de conversion a doux
niveaux a travers ladite premibre fenetre de balayage, et un moyen formant
circuit de traitement logique pour produire la somme logique OU exclusif
des valours de donndes en cours dans ladite premiere fen~tre de balayage,
sous la formo d'une valeur de donneo de ladite image convertle produite par
ledit moyen de d6duction de ligne de separation; 25        ledit moyon (12)
d'expansion des regions noires comprend un circuit logique congu sous la
formo d'une seconde fenetre de balayage, un moyen pour transferor
successivement des valours succoessives de donneos a deux niveaux parmi
celles produites par ledit moyen de conversion a deux niveaux a travers
ladite seconde fenetre de balayage, et un moyon formant circuit de
traitement logique pour produire la somme logique OU des valeurs de donneos
en cours dans ladite seconde fenatre de s0     balayage, sous la formo
d'une valeur de donn6o de ladite image convertio produite par ledit moyen
d'expansion des regions noires; et ledit moyen (13) de contraction des
regions noires comprend un circuit logique congu sous la 



formo d'une troisibme fenOtre de balayage, un moyen pour transferor
successivement des valeurs successives de donnees a deux niveaux parmi
cellos produites par ledit moyen d'expansion des 35     r6gions noires &
travers ladite troisibme fenetre de balayage, et un moyen formant circuit
de traitement logique pour realiser le produit logique ET des valeurs de
donndes on cours dans ladite troisibme fenetre de balayage, sous la formo
d'une valeur de donneo de ladite image convertie produite par ledit moyen
de contraction des regions noires. 40  6. Un dispositif de traitement de
signal d'image conforme & la revendication 5, dans lequel ledit moyen (12)
d'expansion des regions noires comprend dgalement un moyen pour comparer le
contenu en cours de ladite seconde fonetre de balayage avec chacun d'une
pluralite de modbles prddetormines, et pour produire inconditionnollement
une valour de donn6e de sortie representant l'etat blanc des eiements
d'image si ledit contenu en cours correspond a l'un quelconque desdits
modbles. 45 7. Un dispositif de traitement de signal d'image conforme  l Ia
revendication 1, dans loquel ledit moyen (4) de detection de position de
code a barres comprend: un moyen (9) de calcul de pente et de position du
centre pour calculer respectivement les coordonn6es de la position du
centre de ladite r6gion noire correspondant a une region de code a 50
barres dans l'image convertio repr6sentde par les valeurs de donn6os
obtenues a partir dudit moyen de d6tection de region de code a barres, at
une valour repr6sentant l'inclinaison dudit axe central par rapport a l'une
desdites direction principalo de balayage et direction secondaire de
balayage ; et un moyen (10) de calcul de coordonn6es d'affichage pour
calculer, sur la base de ladite valeur d'inclinaison, lesdites coordonneos
de position du centre et ladite longueur connue de ladite region de 55
code a barres, lesdites coordonndes d'affichage de l'agencoment lineaire
d'el6ments d'image s'dton- dant le long dudit axe central & l'interieur de
ladite region de code a barres. 25    EP 0 350 933 B1            I
11111 1 N11111111 111111 &  Un dispositif de traitement de signal d'image
conforme a la revendication 7, dans lequel ledit moyen (9) de calcul de
pento et de position du centre comprend un moyen pour detecter des
premibre, douxiemeo, troisibme et quatribme positions dans ladite region
noire correspondant a une region de code a barres dans l'image convertie
repr6sentde par les valeurs de donnees produites a partir dudit 6
moyon de detection de rdgion de code a barres, lesdites premibre, deuxibme,
troisibme et quatribme positions ayant respectivement une valeur minimale
de coordonn6e mesureo le long de ladite direction principals de balayage,
une valour maximale de coordonn~e mesuree le long de ladite direction
principals de balayage, une valeur minimale do coordonn6e mesurde le long
de ladite direction secondaire de balayage, et une valeur maximale de
coordonn6e mesuree le long de ladite direction 10     secondaire de
balayage, et dans loquel ledit moyen (10) de calcul de coordonnees
d'affichage calcule lesdites coordonn6es d'affichage sur la base de valeurs
de coordonnees respectives de direction principalo de balayage et de
direction secondaire de balayage pour lesdites premibre, deuxibme,
troisieme et quatribme positions dans ladite region noire. 15  9. Un
dispositif de traitement de signal d'image conforme & la revendication 7,
dans lequel ladite region de code a barres dans ladite image de source est
sensiblement allongee le long dudit axe central, at dans lequel ladite
region noire, qui apparalt, correspondant & une r6gion de code & barres,
dans Q         l'image convertie reprdsentee par les valeurs de donn6es
produites a partir dudit moyen (3) de d6tection de region de code a barres,
est form6e sensiblement sous la forme d'un mince agencement 20    lineaire
continu d'elements d'image a etat noir, et dans loquel ladite valeur
representant l'inclinaison dudit axe central de la region de code & barres
est obtenue sous la forme d'une valeur representant l'inclinaison dudit
agencement lineaire et ladite position du centre est obtenue sous la forme
du centre dudit agencement lineaire. 25  10. Un dispositif de traitement de
signal d'image conforme a la revendication 1, dans lequel ledit moyen de
d6tection de region de code a barres comprend: un moyen (7) de deduction de
ligne de sdparation pour traiter lesdites valeurs de donndes & deux niveaux
provenant dudit moyen de conversion a deux niveaux afin de produire des
valeurs de donn~es & deux niveaux representant une image convertie dans
laquelle les separations entre regions noires et 30     blanches de ladite
image de source sont realisees sous la forme de lignes de separation noires
sur fond blanc; un moyen (12) d'expansion des regions noires pour traiter
lesdites valeurs de donnees a deux niveaux provenant dudit moyen de
deduction de ligne de separation afin de produire des valeurs de 



donnees & deux niveaux reprdsentant une image convertie dans laquelle les
r~gions situees entre des 35    lignes de separation opposaes parmi cellos
qui n'excbdent pas une largeur maximale predeterminde sont remplies
d'el6ments d'image noirs; un moyen (230) formant circuit de compression de
donndes pour dliminer une proportion predeter- mines desdites valeurs de
donnees produites & partir dudit moyen d'expansion des regions noires et
pour emettre les valeurs de donndes restantes ; et 40        un moyen (13)
de contraction des rdgions noires pour traitor lesdites valours de donndes
a deux niveaux produites & partir dudit moyen formant circuit de
compression de donnees afin de produire des valeurs de donndes & deux
niveaux representant une image convertie dans laquelle les regions noires
d'une image convertie representee par les valours de donndes produites par
ledit moyon formant circuit de compression de donnees sont contractdes en
taille selon un degrd predetermine. 45 11. Un dispositif de traitement de
signal d'image conforme a la revendication 1, dans lequel ledit moyen de
detection de region de code a barres comprend: un moyen de deduction de
ligne de separation pour traiter lesdites valeurs de donndes a doux niveaux
provenant dudit moyen de conversion & deux niveaux afin de produire des
valeurs de donnees 50     a deux niveaux reprdsentant une image convertie
dans laquelle leas separations entre regions noires at blanches de ladite
image de source sont realisdes sous la forme de lignes de separation noires
sur fond blanc; un moyen (12) d'expansion des regions noires pour traiter
lesdites valeurs de donnees a deux niveaux provenant dudit moyen de
deduction de ligne de separation afin de produire des valeurs de 66
donnees a deux niveaux reprdsentant une image convertie dans laquelle les
regions situees entre des lignes de separation oppos~es parmi celles qui
n'excedent pas une largeur maximale predetermines sont remplies d'eldments
d'image noirs; un moyen (231) de contraction de donn~es comprenant des
circuits logiques congus sous la forme 26    EP 0 350 933 BI *        L  n
s* d'une fenOtre de balayage, un moyen pour transferer successivement
chacune des valeurs de donndes produites par ledit moyen d'expansion des
r~gions noires a travers ladite fenStre de balayage, et un moyen formant
circuit de traitement logique pour rdalisor le produit logique ET du
contenu on cours de ladite fengtre de balayage sous la forme d'une valour
de donneo de sortie; 5         un moyen (230) formant circuit de
compression de donndes pour dliminer une proportion prdd~ter- min6e
desdites valeurs de donneos produites a partir dudit moyen de contraction
de donndes et pour Omettre les valeurs de donn~es restantes ; et un moyen
(13) de contraction des r~gions noires pour traitor lesdites valours de
donndes a deux niveaux produites & partir dudit moyen formant circuit de
compression de donnees afin de produire des 10     valeurs de donnees &
deux niveaux representant une image convertie dans laquelle les r6gions
noires d'une image convertie represent6e par des valeurs de donndes
produites & partir dudit moyen formant circuit de compression de donn~es
sont contractdes en taille solon un degr4 pr~detormin6. 15 20 25 30 35 40
45 50 55 27    


